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THE PITTSBURGH WATER AND SEWER AUTHORITY

Tariff Filings and Rate Requests
Docket Nos. R-2021-3024773(water), R-2021-3024774 (wastewater), R-2021-3024779 (stormwater)

STATEMENT OF REASONS

PWSA is requesting a total increase to base rates for 2022 in the amount of $32.20

million or 17.lo/o. The proposed base rate increase also includes the introduction of a new

stormwater rate and adjustments to the wastewater conveyance rates where stormwater related

costs are currently recovered. In consideration of the current COVID-19 pandemic, PWSA is

proposing the most minimal rate increase necessary to continue to fund operations and to iust

barely satisfy its rate covenants. In further recognition of the ongoing economic effects of the

Pandemic, PWSA is proposing to phase-in the overall increase over a two year period with $22.0

million to be recovered in 2022 and the additional $ 10.20 million to be recovered in 2O23 .

PWSA's proposal also includes additional features (including the manner in which it is

proposing to structure and assess the new stormwater fee and further enhancements to our low

income customer assistance prograrns) intended to mitigate the rate impact for PWSA's

customers. The proposed increase in revenues is the minimum necessary to enable PWSA to

cover operating and capital costs to permit it to continue invest in the infrastructure needed to

maintain and improve its safety, reliability and customer service levels.

There are three overarching reasons why PWSA continues to need a substantial rate

increase at this time:

PWSA continues to need to increase operations to a level that is sufficient to
maintain PWSA's large system. $9.8 million (or roughly 30%) of the requested
$32.2 million is needed to continue to increase operations within the Operating
Budget including salaries and benefits ($3.2 million, or 33Vo) and increases in the
costs of washout disconnection and cornbined sewer overflow ("CSO") flow
monitoring ($3.8 million or 39o/o).

To fund its substantial Capital Improvement Plan, which includes numerous
capital projects necessary to meet regulatory requirements, PWSA must issue new
long term bonds, which, together with increased debt service from existing bonds,
will cause PWSA to incur an additionalSZ2.S million in debt service alone.

The COVID-19 pandemic continues to put stress on the financial health of
PWSA. PWSA continues to experience decreased collections and consumption
caused by the effects of the COVID-19 pandernic. For example, PWSA's year-
over-year collections through February 28,2021 are down $3.7 million or -l|oh.
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NOT,ICII OF PROPOSED RATE CHANGES

To Our Customers

The Pittsburgh Water and Sewer Authority (PWSA) has filed a request with the Pennsylvania Public Utility
Commission (PUC) on April 13,20211o increase your water and wastewater conveyance rates and
establish a new stormwater fee. This notice provides more information about the stormwater fee and
describes the Authority's rate request, the PUC's role, and what actions you can take.

lf the Authority's entire request is approved as filed, the total bill for water,wastewater conveyance, and
stormwater service for a typical Residential customer using 3,000 gallons per month and charged the
base rate for stormwater services would increase from $79.34 to $87.19 per month or by 9.89% in 2022
and increase from $87.19 to $91 .05 or by 4.43o/o in 2023.

STORMWATER FEE

The stormwater fee is included in the totals above and is based on the amount of impervious surface on a
property. lmpervious surface is the hard surface on a property such as roofs, sidewalks, and parking
areas that does not absorb stormwater. These hard surfaces generate stormwater runoff that collect trash
and send polluted water into local waterways. lt can also overwhelm our sewer system causing streets to
flood, basements to backup, and sewage to overflow into rivers and streams.

ln Pittsburgh, the average amount of impervious surface on a property is approximately 1,650 square
feet. This is equalto one equivalent residential unit (ERU) of impervious surface, which is the unit of
measure for calculating the stormwater fee and is accepted as the industry standard for determining a
stormwater fee. lf approved, the stormwater fee will be applied to all residential and non-residential
properties in Pittsburgh in the following way.

BAIEEESIJESI

PWSA has requested a total rate increase of 17 .1o/o to be recovered through an 11.7o/o rate increase, or
$22.0 million, beginning in 2022 and a 5.4o/o rate increase or $10.2 million in 2023 for its water and
wastewater conveyance operations and stormwater management.

For a typical Residential customer using 3,000 gallons per month with a S/8-inch meter and generating
stormwater from one ERU, the total bill would increase from $79.34 to $87.19 per month or by 9.89% in

2022, and from $87.19 to $91.05 per month or by 4.43o/o in 2023, as shown in the table below:

Stormwater Monthlv Fees ERUs 2022 2023
ResidentialTier 1

(>=400 to <1,015 sf)
5 $2.9e $3.98

Residential fier 2
(>=1.015 to <2.710 sf)

1 $5.96 $7.e5

Residential Tier 3
(>=2.710 sf)

2 $11.93 $15.90

Non-Residential PeT ERU $5.96 $7.95

Residential Current Rates 2022 Rates 2023 Rates
Water 54.36 58.09 61.79

Wastewater 24.98 23.14 21.30
Stormwater N/A 5.96 7.95

Total 79.34 87.19 91.05



For a typical Residential customer enrolled in PWSA's Bill Discount Program using 3,000 gallons per month with a
S/8-inch meter and a reduced stormwater fee, the total bill would increase from $41 .77 lo $45.34 per month or by
8.54o/o in 2022, and from $45.34 to $47.90 per month or by 5.640/o in 2023, as shown in the table below:

Residential Bill Discount Current Rates 2022 Rates 2023 Rates
Water 25.73 29.17 32.59

Wastewater 16.04 14.68 13.31

Stormwater N/A 1.49 1.99
Total 41.77 45.34 47.90

For a typical Commercial customer using 13,000 gallons per month with a 1-inch meter and generating
stormwater runoff from 8 ERU's, the total bill would increase from $294.27 to $351 .21 per month or by
19.35o/o in 2022, and from $351 .21 to $376.31 per month or by 7 .15o/o in 2023, as shown in the table
below:

For an lndustrial customer using 680,000 gallons per month with a 4-inch meter and generating
stormwater runoff from 30 ERU's, the total bill would increase from $12,267.35 to $13,079.05 per month
or by 6.62% in 2022, and from $13,079.05 to $13,758.83 per month or by 5.20o/o in 2023, as shown in the
table below:

For a Health and Education customer using 50,000 gallons per month with a 2-inch meter and
generating stormwater runoff lrom 32 ERU's, the total bill would increase from $1 ,276.07 to $1,459.07
per month or by 14.34% in 2022, and from $1,459.07 to $1,514.67 per month or by 3.81 o/o in 2023, as
shown in the table below:

Health/Education Current Rates 2022Rates 2023 Rates
Water 833.40 900.76 968.1 3

Wastewater 442.67 367.58 292.14
Stormwater N/A 190.72 254.40

Total 1,276.07 1,459.07 1.514.67

PWSA's rate request is scheduled to go into effect on June 12,2021; however, in most cases, the PUC suspends
the increase for up to an additional seven (7) months.

Since 2017, PWSA has invested approximately $328 million in capital improvements including
necessary upgrades to water and sewer facilities, storage tanks, and pumping stations. ln 2021, a total
of approximately $233 million is budgeted for much needed upgrades to critical water and sewer
infrastructure. This investment will improve drinking water quality, improve system reliability, and meet
all regulatory standards.

Commercial Current Rates 2022 Rates 2023 Rates
Water 194.69 216.48 238.18

Wastewater 99.58 87.06 74.53
Stormwater N/A 47.68 63.60

Total 294.27 351.21 376.31

lndustria! Current Rates 2022 Rates 2023 Rates
Water 7,742.45 8,768.38 9,788.30

Wastewater 4.525.30 4.131.87 3,732.03
Stormwater N/A 178.80 238.50

Total 12,267.35 13,079.05 13,758.83



PWSA has been focusing on improved stormwater management for several years. Currently, several
initiatives are underway that will establish a comprehensive approach to managing stormwater. This
includes developing a stormwater master plan, updating city codes and ordinances, and constructing
innovative stormwater solutions across the city.

After deliberate analysis and input from stakeholders, the stormwater fee, if approved, would begin to
address the wet weather challenges experienced in Pittsburgh. lt would provide a dedicated funding
source to improve stormwater management, build innovative stormwater infrastructure, reduce sewer
overflows, and lessen the amount of pollution entering our rivers and streams.

A stormwater fee based on impervious surface is a more equitable way to charge for stormwater. Our
rates are currently based on water usage, which does not consider the amount of runoff generated by a
property. Using impervious surface as the standard unit of measure, will ensure that each parcelwithin
the city of Pittsburgh is contributing a proportional share to help address our most pressing wet weather
challenges.

To find out your customer class or how the requested increase may atfect your water and wastewater
conveyance bill, contact PWSA a|412-255-2423.The rates requested by the Authority may be found in the
TarffiWater- PA. P.U.C. No.1 Supp. No. 7, Tariff Wastewater- PA. P.U.C. No.1 Supp. No. 6, and Tariff
Stormwater - PA. P.U.C. No. 1. You may also examine the material filed with the PUC, which explains the
requested increase and the reasons for it. A copy of these documents is kept at PWSA's office. Upon request,
the Authority will send you the Statement of Reasons for these Tariffs, explaining why the rate increase has
been requested.

PUC ROLE

The state agency which now approves rates for PWSA is the PUC. The PUC will examine the requested rate
increase and can prevent existing rates from changing until it investigates and/or holds hearings on the
request. The Authority must prove that the requested rates are reasonable. After examining the evidence, the
PUC may grant all, some, or none of the request or may reduce existing rates.

The PUC may change the amount of the rate increase or decrease requested by the utility for each customer
class. As a result, the rate charged to you may be different than the rate requested by the utility as shown
above.

ACTIONS YOU CAN TAKE

There are three ways to support or challenge PWSA's request to change its rates.

1. You can be a witness at a public input hearing. Public input hearings are held if the PUC opens an
investigation of the utility's rate increase request and if there is a large number of customers interested in
the case. At these hearings, you have the opportunity to present your views in person to the PUC judge
hearing the case and to the PWSA representatives. All testimony given "under oath" becomes part of the
official rate case record. These hearings are held in the service area of the utility.

2. You can send the PUC a letter telling why you support or object to the requested rate increase. At times
there is information in these letters that makes the PUC aware of successes or problems with the utility's
service or management.This information can be helpful when the PUC investigates the rate request.

3. You can file a formal complaint. lf you want a hearing before a judge, you must file a formal complaint. By
filing a formal complaint, you assure yourself the opportunity to take part in hearings about the rate increase
request. All complaints should be filed with the PUC before June 12,2021. lf no formal complaints are filed,
the Commission may grant all, some, or none of the request without holding a hearing before a judge. Send
your letter or request for a formal complaint form to the Pennsylvania Public Utility Commission, Post Office
Box 3265, Harrisburg, PA 17 105-3265.



For more information, call the PUC's Bureau of Consumer Services at 1-800-692-7380. You may leave your
name and address so you can be notified of any public input hearings that may be scheduled in this case. You
may also contact the Pennsylvania Office of Consumer Advocate (OCA). The OCA represents the interests of
consumers in cases before the PUC. You may contact the OCA with questions or requests for public input
hearings at 1-800-684-6560 or by email at consumer@paoca.org.

The Pittsburgh Water and Sewer Authority
1200 Penn Avenue
Pittsburgh, PA 15222
412-255-2423







FR 53.52

Pittsburgh Water and Sewer Authority Base Rate Filing

52 Pa. Code $ 53.52

Q 53.52. Applicabilitv: public utilities other than canal. turnpike. tunnel. bridee and wharf
companies.

(a) Whenever a public utility, other than a canal, turnpike, tunnel, bridge or wharf company files
a tariff, revision or supplement effecting changes in the terms and conditions of service rendered
or to be rendered, it shall submit to the Commission, with the tariff, revision or supplement,
statements showing all of the following:

(l) The specific reasons for each change.

RESPONSE:

Please see Staternent of Reasons and testimony of PWSA witnesses Barca, Huestis, King,
Igwe, Readling, Pickering, and Smith for additional information. PWSA is proposing an increase
in minimum charges and volumetric charges for all customer classes (Residential, Commercial,
lndustrial, Health & Education, Municipal, and Private Fire) in addition to introducing a

Stormwater charge. Please see the testimony of PWSA witness Smith and Readling for an
explanation of the minimum charge and volumetric charge increases/decreases in each customer
rate class as well as the Stormwater charge.

(2) The total number of customers served by the utility.

RESPONSE:

Please see the schedules attached to response $ 53.52(b)

(3) A calculation of the number of customers, by tariffsubdivision, whose bills will be
affected by the change.

RESPONSE:

Please see the schedules attached to response $ 53.52(b).

(4) The effect of the change on the utility's customers.

RESPONSE:

Please see the schedules attached to response $ 53.52(b).



FR 53.52

Pittsburgh Water and Sewer Authority Base Rate Filing

52 Pa. Code $ 53.52

(10) Plans the utility has for introducing or implementing the changes with respect to its
ratepayers.

RESPONSE:

The Company is notifying customers of the proposed changes as required by 53 Pa. Code

$ s3.4s.

(l l) FCC, FERC or Commission orders or rulings applicable to the filing.

RESPONSE:

There are no FCC, FERC, or Commission orders or rulings applicable to this filing.



FR 53.52

Pittsburgh Water and Sewer Authority Base Rate Filing

52 Pa. Code $ 53.52

RESPONSE:

Please see attached.

(5) A calculation of the number of customers, by tariffsubdivision, whose bills will be

decreased.

RESPONSE:

Please see the response to $ 53.52(bX3).

(6) A calculation of the total decreases, in dollars, by tariffsubdivision, projected to an
annual basis.

RESPONSE:

Please see the response to $ 53.52(bX3).



FR 53.52

Pittsburgh Water and Sewer Authority Base Rate Filing

52 Pa. Code $ 53.52

(4) A staternent showing the amount of the depreciation reserve, at the date of the
balance sheet required by paragraph (2), applicable to the property, summarized as

required by paragraph (3).

RESPONSE:

Please see attached.

(5) A statement of operating income, setting forth the operating revenues and expenses

by detailed accounts for the l2-month period ending on the date of the balance sheet

required by paragraph (2).

RESPONSE:

Please see attached.

(6) A brief description of a major change in the operating or financial condition of the
utility occurring between the date of the balance sheet required by paragraph (2) and the
date of transmittal of the tariffl revision or supplernent. As used in this paragraph, a major
change is one which materially alters the operating or financial condition of the utility
from that reflected in paragraphs (l){5).
RESPONSE:

There has not been any major change in the operating or financial condition of the utility
since the balance sheet dated December 31,2019.



Pittrburgh Wctcr I Sewer Authority
Ratc Crre 2O2L

27.27
14.37
89.82

175.30
289.1.+

641..18

1,0821.28

2,558.16
.1,596.96

7,515.81
75.07

27.27
4.37
89.82

175.30
289.1.1

e{1..18
1,084.28
2,558.16
1,596.96
7,515.91

27.27
4.37
89.82

175.30
289.r.1
e11..+8

1,084.28
2,558.16
4,595.96
7,515.81

16.36 $

26.62
53.89

105.18
L73.18
38.1.89

650.57
1,534.90
2,758.19
4,509.219

85.1,878

350,124
1,2119,595

L,775,906
2,723,992
1,865,210
2,395,536
2,588,858

481,1218

1.802

$ 14,457,048

1,.198,235

521,0L2
1,650,733
2,899,872
4,987,213
1,L2L,430
6,823,871
21,620,885

1,810,698

$ 28,935,983

117,655
43,707

153,521
233,789
385,557
299,332
150,970
360,487
Lt4,592

90

$ 2,L69,702

5 53.52(b) (Pase 1 of ,1)

4L,2L7,16L
2,9.19,088

4,385,500
25,293
L6,667

277.757

18,87L,765

1,489,901
8,173
2,776

163
76,651

L,578,267

2,170,769
9L7,813

3,223,919
1,W9,567
8,096,692
6,285,972
9,580,380
7,570,230
2,406,439

1.892

15,563,733

23,572
8,089

57,352
11,935

253,993
L93,765
816,798
561,485
5L3,720
189,398

2,630,L07

91

6

27

28

33

11

3

3

Health or Education
5/8"

1

2

3

I
5

6

7

I
9

10

11

L2

t3
14

15

16

L7

18

19

20

2L

22

23

21

25

26

27

28

29

30

31

32

33

31

35

36

37

38

39
.lO

4L

42

13

41
45

16
17
.+8

49
50

51

52

53

54

55

56

57

58

59

60

61

6Z

63

ffi
55

6
67
68

59

70

7L

72

73

71
75

76

77

78

79

80

81

UUater Revenuec

311"

1"

L Llz"
2"
Unrnetered

Total: Residential

Residential - CAP

s/8'
311"

1"

Unmetered
Volume Discount Customers

Total: Resrdential - CAP

@mmercial
5/8"
311"

1"

L LIz"
2"
3"
1"
5"
8',

10" & Above
Unmetered

Total. &mmercial

Illltsrlrl
5/8"
314"

L LI2"
2"

4"
6"
g"

10" & Above

Tobl: Idustrial

314"

1"

L LIz"

3"

1"

g"

10" & Above

Total. Health or Education

Municioal
5/8"
314"

1"

L U2"
2"
3"
4"
b
g"

10" & Above

Total. Municipal

Private Fire Svstem

1" or Less

L Llz'-3"
4"
5" or Greater

Total: Pnvate Fire System

Public Fire (Hydrants)

57,973 695,677 1,555,805
2,553 30,635 118,317
2,382 28,586 131,352

7U7@
22668.2

63,262 759,L10 1,906,921

1,025
33

18

1

18,295
395
218
t2

27.27
11.37
89.82

175.30
289.14

4q.02

36.75

12.25

12.25

12.25

12.25

12.25

12.25

L2.25

t2.25

9.80

11.95

11.95

11.95

11.95

11.95

11.95

11.95

11.95

11 95

11.95

10.31

10.31

10.31

10.31

10.31

10.31

10.31

10.31

10.31

10.31

15.29

15.29

15.29

15.29

15.29

15.29

L5.29

15.29
15.29

15.29

7.17
7.17
7.17
7.17
7.17
7.17
7.L7
7.t7
7.17
7.17

1.+.01

14.01

14.01

14.01

115,833 t

7,449

121,L57

659
216

$ 18,971,113 $ 20,283.612 { L,962,736
L,359,27L 1,449,384 140,433
2,567,604 1,609,062 208,833

L4,725 9,353 L,2M
7,518 8,356 794

] 23,L84,762 I 23,359,776 $ 2,327,227

' -t ''*'3,313 
t 

'o'il3
- 2,614. 132

411 - 22

$ 441 $ t,502,670 $ 75,1561,077

2,6L2
658

L,3L7
814
785

212
184

u
9

18,920

31,3.+9
7,ggl

15,806
10,131
9,12L
2,908
2,209
1,012

105

L25,375
43,850

138,137
212,667
1L7,313
3+{,890
571,035
386,685
151,523

224-
6,738 80,855 2,12L,505

L7 209 1,525
10 120 2'29

20 215 3,163
1 52 2L3

11 137 19,520
2 21 l6,.to6
I 90 65,986
2 23 46,077
3 ,+0 29,620
221

80 965 182,939

$ 5,699
5,339

22,006
9,171

39,6L2
15,396
97,585
59,690

183,878
180,379

$ 618,750

i t,L22
385

2,731
568

12,095
9,227

38,895
26,737
21,163
9,019

$ L25,213

16,750
2,344

32,615
2,L93

202,286
t69,L42
680,318
475,057
305,379

34 409 L,238
8 102 631

24 293 1,530
64 774 6,179

145 L,736 e{,030
97 1,160 139,347
70 835 255,320
37 141 389,186
3 35 55,923
2 21 15,213

484 5,808 958,929

$ 11,111,4
21,511

26,287
t35,621
50L,947
714,LL7
905,012

1,128,149
165,491
180,379

$ 3,802,561

$ 18,935
9,653

23,39+
99,057

979,02L
2,L30,622
3,903,8,+1

5,950,555
855,063
69L,765

I L4,652,007

31,583
11,872
52,155

246,1L5
1,555,017
3,0L8,476
5,0Fi9,2%
7,132,7+1
1,071,581

9L5,75L

$ L9,387,90L

67,1L2
5,292

L51,L78
72,032

?29,204
111,915
52,29L

1,080,542

$ 1,886,105

15,0L6
3,150

t29,537
33,356

L19,4L7
55,395
27,03L

973,832

1,504 $
708

2,181
LL,734
71,U9

L43,737
210,143
353,940

51,028
43,@7

$ 923,?33

6,.118
439

18,067
4,651

20,839
7,726
3,7'70

135,820

202 2,122 L97,733

1,238 1z+,856 7,9L5
48 581 5,225
5@82

16 LgZ t,337

L,307 15,689 14,559

7,508 90,095

1 094
7L

32L
335

397
133

35

36

$ 17,900 $

1,890
L7,299
35,235
68,873
5 1,190
22,770
55,255

3,195 $
252

7,312
3,430

10,9121

5,329
2,190

5L,454

33.21 $

101.97
314.42
525.83

$ s.6s $

$ 270,1L4 { t,417,714 f 84,zlo8 $

$ z+93,813 $ 110,886 $ 30,235
59,215 73,202 6,622
18,865 1,149 1,001

120,351 L8,732 5,951

$ 692,275 $ 203,969 $ 11,8L2

$ 509,042 $ $

L,772,566

631,931
139,069
21,015

L16,037

Tobl: Water (UniE & fuls) 83,658 1,OO3,895 S,EO6,74L

Ff 2022 PUC Approved Prior Tariff
Rrter Ff 2022

Ita ilumber of I EtilrDtc u$ge
Annrlrl Bill:l fl(arll (11

llonthlv
Min- Chrrna

Yolumc
Chrrrra flrrrll

ilan. chrrgc
Qavcnrra

Yol. Chlrgc
Qavanrra

DSIC
fRorLl

Totll Rltc
Ecvanrrc

(1) Represents billable customer usage above minimum allowance included in minimum charge

343,535,403 171,969,253 15,749,781



Pittrburgh Watcr & Scwer Amhority
Ratc C.are 2021

$

559

$ sse

J L,79?,726
1o,223
3,350

57,807

$ 1,869,107

5 s3.52(b) (Pase 2 of 1)

17 ,297,LL6
3,196,51L
5,356,9.ff

31,145
20,782

322,662

56,525,210

1,887,613
L0,735
3,5L7

587
50.598

1,963,1t19

2,884,793
1,092,806
3,948,310
6,065,838

10,058,268
7,874,8L

L2,L7L,L26
9,618,190
3,0,{8,091

2.209

56,7A13t0

28,3121

9,296
70,9L1
14,551

3L9,L67
244,563

L,032,507
7LL,639
650,206
253,767

3,311,821

1

2

3

4
5

5

7

I
9

10

11

L2

13

L4

15

15

L7

18

19

20

2L

22

23

24

25

26

27

28

29

30

31

32

33

31

35

35

37

38

39

40
4L

42

43

44
.15

16

17

48
49
50

51

52

53

5.1

55

56

57

58

59

50

51

62

63

@
65

6
67

68

59

70

7t
72

73

74

75

76

77

78

79

80

81

Watcr Rcvcnu

314"

1"

L Llz"
2"
Unrnetered

Total. Restdential

Residential - CAP

5/9"
314"

1"

Unmetered
Volume Discount Customers

Total: Resdential - CAP

10" & Above
Unrnetered

Toal. @mnrercial

10" & Above

Total. Idustial

Municioal
5/9"
311"

1"

L LIz"
2"
3"
4"

10" & Above

Total: Municipal

Private Fire Svstem
1" or Less

L Ll2"-3"
4"
6" or Greater

Total: Private Fire System

57,973 695,677 1,655,805
2,553 30,635 LL8,3L7
2,382 28,586 131,352

78r.761
2 26 682

344 

-

63,262 759,L10 L,906,92L

4,077

2.,6L2

558
L,3L7

18,920

125,375 $
.13,850

138,1 37

242,667
1L7,313
344,890
571,035
386,685
151,523

221
6,738 80,855 2,12L,5O5

L7 209 L,625 $
10 120 229
20 215 3,163
4 52 2L3
tl L37 t9,620
2 21 15,405
I 90 55,986
2 23 15,077
3 ,+0 29,620
221 

-

80 965 182,939

31 409 1,238 $
8 102 53r

21 293 1,530
* 771 6,479

1,15 L,736 e{,030
97 1,160 L39,347
70 835 255,320
37 41L 389,185
3 36 55,923
2 21 45,213

494 5,809 g5g,g28

6,418 $
439

18,067
4,654

20,839
7,726
3,770

135,820

$ 27.81

48.76
107.15
211.90
35.1.10

71.37

.16.56

15.52

15.52

15.52

15.52

15.52

$ L9,346,778 $ 25,698,091 $ 2,252,214
t,193,759 1,835,280 166,502
3,063,297 2,038,583 255,09,+

17,800 11,862 1,483

9,207 10,586 990
307,297 

- 

15,355

I 21,738,L28 t 29,595,.106 $ 2,691,677

.+8 295
395
218

L2

4 025
33

18

1

31,349
7,89L

15,806
10,13 I
9,12L
2,908
2,209
1,012

105

27.81

18.76
107.r6
211.90
354.10
8O.1.82

L,379.99
3,335.35
6,077.99

10,070.12
87.55

15.52

15.52

15.52

7.76

1,1.96

1.1.96

1.1.96

14.96

14.96

14.95

11.%
14.96

1,1.96

l.t 96

14.96

13.02

13.02

13.02

13.02

13.02

13.02
13.02

13.02

13.02

13 02

t7.2L
L7.2L

L7.21

L7.21

L7.21

17.21

L7.ZL

L7.2L

L7.2L

L7.2L

8.98
8.98
8.98
8.98
898
8.98
8.98
8.98
8.98
898

37.52

37.52
37.52
37.52

Commercial

u4
785
212
184

81
9

5/8"
311"

t Ll2
2"
3"
4"
5"

$ 871,806
38.1,765

L,693,77L
2,1.16,688

3,335,858
2,340,L18
3,048,858
3,375,374

636,162

2,LU
I 17,935,535

$ 5,812
5,867

26,251
11,089
zlg,512

19,316
L21,L99
77,825

243,LLg
241,583

i 803,677

$ 1,875,615
656,002

2,066,525
3,630,300
6,213,14
5,159,548
9,542,690
5,784,807
2,266,782

| 36,225,7L2

{ L37,371
52,038

188,015
288,849
178,965
371,985
579,577
.158,009

L15,117

105

{ 2,703,62

I 1,348

413
3,372

693
15,198
11,646
19,L67
33,888
31,438
12,084

$ 159,277

Industrial
5lg"
314"

t"
L LIz"

3"
1"

8"

27.81 $
18.76

107.16
2r1.90
354.10
80{.82

L,379.99
3,335.35
6,077.98

10,070.12

27.81 $
48.76

107.15
211.90
354.10
804.82

L,379.99
3,335.35
6,077.98

10,070.12

21,153
2,985

41,188
2,769

255,457
2L3,602
859,141
599,927
385,6.'[8

$ 2,381,870

57,632
3,945

162,238
+L,790

187,135
59,379
33,855

L,2L9,666

1,634 $
79L

34,3L2
16,513
@,578

289,208
1,802,511
3,198,349
5,823,1,81

8,577,22L
L,210,301
1,071,330

Health or Education

$518"

311"

1"

L LI?
2"

4"
6n
g"

1 094
7L

321
335
397

133

35

36

$ 11,355
1,957

3L,362
153,940
6L1,7L8
933,591

1,151,832
1,2170,889

218,807
241.683

g 4,u3,L44

$ 21,313
10,865
26,331

111,496
1,101,959
2,398,L70
4,394,055
6,597,893

962,135
778.63L

I 16,503,148

2,885
L3,772

85,834
166,588
277,291
408,439

59,062
51,015

$ 1,067,31s

10' & Above

Toal: Heafth or Education

15.69

29.26
61.30

127.14
2L2.46
482.90
827.99

2,001.21
3,646.79
6,042.08

202 2,122 L97,733

15.00

17.95
157.89
337.19

L,307 15,689

Public Fire (Hydrants) 7,508 90,096

Tobl: WeEr (UniB e Sls) 83,658 1,0O3,E95 5,806,741

g 11.52 $

$ 333,1fi J t,775,64O $ 105,2t40 $

s 237,696 t 296,962 $ 26,733
27,859 L96,042 11,195
9,173 3,077 628

64,798 50,165 5,748

$ 339,826 $ 546,245 $ +4,30,.1

$ 1,046,915 $

91

6

27

28

33

1t
3

3

18,259
2,077

20,&0
12,592
81,317
&,226
28,980
72,011

3,795
301

9,144
4,2L9

t3,574
6,580
3,L42

64.585

22,1L3,@7

79,695
6,324

L92,022
88,601

285,055
140,285

65,976
1,356,295

1 238
.+8

5

15

14 855
581

60

L92

2,2L4,215

551,391
235,096

L3,L78
L20,7LL

Min^ Chetne
l.lonthly

Annur!
Volumc

Chrrre fKoel'l
l.lin. Chargc

Revenr.ra
Yol. Chargc

Pevenua
DSIC
f soal

Total Rate
Rcvanue

(1) Represents billable customer usage above minimum allowance included in minimum charge

J49,Utl,948 3EE,E97,13O $6,864,558



2

3

I
5

6

7

8

9

10

11

L2

13

14

15

16

L7

18

19

20

2L

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

10
4L

42
13

11
.+5

46
17
48
49
50

51

52

53

5.1

55

55

57

58

59
60
51

62

53

61

65

66
57

58

69

70

7L

72

Residential
5/9"
314"

1"

I Llz"
2"
Unmetered

Total. Residential

Residential - CAP

s/8'
311"

1"

Unmetered
Volurne Dirount Customers

Total: Residential - AP

Commercial
5/8"

10" & Above
Unmetered

Total. @mmerctal

10" & Above

Total: INU*rral

10" & Above

Total. lTealth or Educatron

Municioal
s/8"
314"

1"

L LIz"
2"
3"
4"
b

8"
10" & Above

Total. Municipal

79,877 958,530 2,265,010
2,578 30,9+2 119,280
2,403 28,830 L33,077

78/.764
2 26 682

85,212 L,022,513 2,518,813

5,721

3,623
775

1,565

68,6821 L86,246

Pittrburgh Water i Scwer Amhority
Rate Ccre 2O2L

8.51

L7.23

10.92
&{.51

t43.07
31.43

$

$185 212

182,818
6L,43

220,885
270,23L
z+81,552

344,520
580,796
398,052
158,125

959,980

6,740 $

439
18,107
4,654

20,839
7,726
3,770

130,738

8.51

L7.23

10.92
84.51

L43.07
325.33
558.31

1,338.15
2,121.U
3,991.08

35.17

8.s1 $
L7.23

10.92
84.51

143.07
325.33
558.31

1,338.15
2,421.U
3,991.08

8s1 $
t7.23
10.92

84 51

143.07

326.33
558.31

1,338.15
2,421.M
3,991.08

$ 359,952
160,337
7@,3L+
895,721

1,510,485
943,0y+

L,315,713
1,619,152

272)AO
247,447

851

] 8,L33,377

t 3,478
L,752

LL.976
65,383

248,370
379,513
165,003
590,L24

97,265
95,785

L,232,L95
4L5,172

1,.+88,763

1,821,355
3,215,6@
2,322,063
3,91.1,565

2,68.2,873
L,065,76

I 18,188,710

$ 80,107
28.790

112,85,1

135,854
237,807
163,258
263,01.1

215,102
6,903
L2,372

43

$ 1,316,104

$ s83
167

L,171
287

8,192
5,436

21,692
15,730
13,956
1,789

$ 75,306

$ 595
35.1

1,241
5,003

39,2t39

77,730
131,035
L93,777
27,963
23,882

g 53.52(b) (Page 3 of ,l)

26,731,853
L,516,A2
2,306,260

13,585
9,378

L36,362

30,717,080

1,.185,008

6,322
L,73L

289

76,293

L,570,613

1,682,255
602+,599

2,369,931
2,852,93O
4,993,953
3,128,411
5,523,292
4,5L7,137
L,+04,%7

259,819
894

27,638,L9L

L2,245
3,501

30,955
6.0t7

L72,033
1121,163

5 18,526
330,329
293,079
100.575

L,58L,122

L+,6?6

7,434
26,131

125,065
828,223

L,632,332
2,75L,735
z[,069,313

587,2L8
501.518

10,54.21,598

38,194
3,320

85,811
37,596

L27,425
60,149
28,319

595,607

$ 977,42L

73,029,355

7.61 $ 8,157,086 t L7,3U+,678 $ 1,273,088
7,U 533,125 91L,2% 72,22L
7.U L,L79,728 1,016,710 L09,822
7.64 7,099 5,92rc A7
7.U 3,720 5,211 ++7

$ 10,010,627 S t9,243,735 S L,462,7L8

68 003
,151

218
L2

5 667

38

18

1

788

2L6_

22.92

5 11

10.34

21.55

50.71

85.84
195.80
331.99
802.89

L,454.12
2,394.65

7&
7.61
7.U

6.11

6.71
6.71
6.71
6.71
6.74
6.74
6.71
6.71
6.71
5.74

8.11
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.44
8.14

4M
4.04
4.M
4.04
1.04
4.U
4.U
4.U
1.04
4 o,rt

t _ t ''"2,11?,t 'o'"21
- L,619 82

275 - lzl

{ 275 $ 1,.+95,575 } 71,793

11,888

311"

13,173
9,306

L8,776
10,599
10,558
2,890
2,4L0
1,210

112

62

1"

L Llz"
2'
3"
1'
6"
8',

Industrial
s/8"
314"

1"

L LIz"
2"

3"

4"

8"

sl8"
311"

1"

L Ll2^
2"

4"
6"

883
880
211
201

101

9

5

Health or Education

224
8,285 99,120 2,698,622

t7 199 1,621
9 112 229

20 215 3,163
4 52 2L3
13 161 22,888
2 21 16,2+05

9 102 71,038
2 23 16,077
3 ,+0 29,620
224-

82 982 191,255

34 409 1,239
8 102 631

21 293 1,530
64 771 6,479

145 L,736 64,030
97 1,150 139,343
70 835 255,2%
37 411 389,267
3 36 55,923
2 21 15.213

$ 1,691

L,924
10,025
4,423

23,o82
7,932

56,9+g
3L,224
96,962
95,786

$ 329,895

6.15
6.15
615
6.15
6.15
5.15
5.15
6.15
6.15
615

{ 9,97L
1,410

19,2155

r,308
L40,759
100,895
136,887
283,376
182,151

] 1,L76,22L

I 10,452
5,329

L2,9L3
54,679

9{0,415
1,175,059
2,L51,697
3,285,4L2

47Lpgo
381,851

5 808

1 785

134

385

335
432
133

35

a:

484

149

1t
32

28

36

11

3

4

I 1,9{8,579 I 8,093,795 $

9,119 $

1,385

9,453
16,987
37,094.

26,91L
LL,725
38,539

27,256
L,777

73,225
18,819
84,273
3L,214
L5,245

528,706

502,L24 $

1,819

158
4,t31
1,790
6,069
2,8U
L,34/9

28,362

274 3,288 193,013

Total: Wastewater (UniB e 5g,1eg) 100,060 1,200,726 6,75t,818

$ 150,332 f 780,5216 $ 1f'541

s 20,573,185 148,97E,582 13,477,58

7Y 2022 PUC Approved Prior Tariff
R.ater

F,( 2022

il Number of I Billable Uragc
Annual Bilb I (Koal) (1)

ilonthly
lrlin. Charoe

Volume
Chamc (Koal)

l.lin. Charge
ReYe,nue

Vo!. Chcrge
R.evenuc

DSIC
(5olo)

Total Rate
Revenue

(1) Represents billable customer usage above minimum allowance included in minimum charge

t



g 53.52(b) (Pase I ot 4)
Pittrburgh Watcr I Scwcr Authorfi

Rate Calc 2O2l

Min. Charge
R.evenue

Vol. Charge
Rcvenuc

DSIC
(5olo)

Total Rate
Rcnenue

I
2

3

I
5

6

7

8

9

10

11

L2

13

lzt
15

16

L7

18

19

20

2L

22

23

24

25

26

27

28

29

30

31

32

33

34

35

35

37

38

39

40
1L

12

13

14
45
45
17
.+8

19
50

51

52

53

54

55

56

57

58

59

@
61

62

53

a
65
55

67
68

69

70

7L

72

Residential
5/9"
311"

1"

L Llz"
2"
Unmetered

ToEl: Restdential

Residential - CAP

s/8"
311"

1"

Unnrtered
Volume Discount Customers

Tobl: Restdential - AP

Comnrrcial
5/9"
311"

1"

L U2'
2"
3',

4',

o

8',

10" & Above
Unmetered

Toal: Commercial

10" & Above

Tobl: lMustrial

10" & Above

Tobl: Health or Educanon

79,977 959,530 2,265,010
2,578 30,912 119,280
2,103 28,830 L33,077

78176,4
2 26 682

85,212 L,022,543 2,518,813

$ 7.6L

12.16

25.22
17.97
79.24
25.63

19.02

6.31
6.34
6.31
6.31
6.34

5.3.1

6.31
6.34

3.L7

5.72
5.72
5.72

5.72

5.72

572
5.72

5.72

5.72

5.72
5.72

5.32
5.32

5.32
5.32

5.32

5.32

5.32
5.32

5.32

5.32

5.03
5.03
5.03
6.03
6.03
5.03
6.03
6.03
6.03
6.03

3.43
3.43
3.43
3..+3

3.43
3..13

3.13
3.43
3.43

3.13

j 7,29+,1L0 $ 1.1,360,165 i L,082,729
376,25L 756,232 56,624
727,095 813,7L0 78,510

1,029 1,816 111

2,050 1,325 319

$ 8,513,881 { L5,969,277 $ 1,224,159

$ -, ,,rr1,,rr), ,r,113

- 1,368 68

228 11

{ 228 $ 1,218,482 $ 60,935

22,737,303
1, 189,107
l,&9,715

9,319
6,701

1 15,537

5,667
38

l8
1

58 003
.{51

218
L2

L85,212 $
788
216

11,888

198,134

25,707,3L6

1,233,153
5,246
L,437

210
39,569

5,724

3,623
775

1,565

58,5821

L,0n5,720
352,5%

L,263,16L
1,515,7L9
2,754,477
L,970,552
3,322,L53
2,276,860

904,176

s 15,436,115

$ 58,827
23,289
86,850

102,708
179,553
124,505
203,361
159,468
52,992
7,L50

37

$ 1,008,738

$ s07
129

1,150
182

6,727
21,590

20,473
13,136
10,545

2,768

$ @,297

$ s29
252
830

3,809
25,183
52,437
89,872

L33,992
19,350
16.409

I 343,664

$ 1,565

L24
3,398
1,281
4,603
2,043

972
23,52L

t,279,e45

L,415,375
r189,0.41

1,823,82+1

2,156,861
3,770,620
2,611,66
1,270,572
3,348,825
1,112,830

150,158
78

883
880
24L
201

101

9

5

13,173
9,306

L8,776
10,599
10,558
2,890
2,1L0
1,210

112

62

182,818 $
6L,643

220,985
270,23L
481,552
314,520
580,7!r
398,052
158,125

7.61

12.16

25.22

17.97
79.21

179.71
309.11
751.L3

1,383.05
2,306.57

30.,19

i 330,827
113,157
173,53L
508,434
836,590
5L9,419
7215,058

9L2,197
155,363
L13,OO7

732

I 4,739,ffi1

Iodsrtnel

221
8,285 99320 2,698,622

L7 199 1,621 $
9 112 229

20 215 3,163
I 52 213

13 161 22,888
2 24 15,405
9 102 71,038
2 23 15,077
3 ,+0 29,620
224

82 982 191,255

7.6L

12.16
25.22
17.97
79.24

t79.74
309.1 I
751.L3

1,383.05
2,306.57

7.61

12.16

25.22

17.97
79.24

179.74
309.1 1

754.13
1,383.05
2,306.57

1.57 $
7.30

15.13

28.79
17.54

107.84
185.47
452.48
829.83

1,383.921

$ 1,512
1,358
6,L79
2,510

L2,781
1,3L1

3L,529
L7,596
55,322
55,358

$ 188,462

I 3,110
L,236
7,391

37,1 13

137,551
208,2198

259,004
332,57L
49,7fi
55.358

I L,@O,622

I 8,162
978

5,825
9,645

20,537
L4,343
6,49L

2L,7L9

t 8,625
L,220

16,830
1,13 1

LzL,762
87,278

377,925
2.+5,131

L57,577

$ L,0L7,479

I 7,158
3,807
9,226

39,066
385,102
810,21L

1,539,434
2,347,279

337,2L6
272,8L5

{ 5,792,652

$ 23,131
1,508

62,L43
L5,97L
7L,520
26,5L6
L2,939

449,694

21,183,.+98

L0,644
2,707

21,L59
3,824

L4L,273
96,t72

429,927
275,864
223,511

58,126

5/9"
311"

1"

Health or Education

L LIz'
2'
3"
1"
5"
8"

5/9"
311"

1"

L LIz'

3"
4"
5"
g"

Municioal
s/8"
311"

1"

L LIz"
2"
3"

4"
5"
8"

L,266,238

1 1,106
5,295

L7,437
79,gg7

549,8.15

1,101,175
1,887,310
2,8L3,U2

,106,356

3.+.+.581

34 .109 1,238
8 102 631

?1 293 1,530
64 771 6,479

1.+5 1,736 64,030
97 1,160 L39,343
70 835 255,2%
37 111 389,267
3 36 55,923
2 21 45,213

484 5,808 958,980

1 786
134
385
335
432
133

35

a:

L49
11

32

28

36

11

3

4

6,710
439

18,107
4,654

20,839
7,726
3,770

130,738

7,2L6,939

32,858
2,6L0

7L,367
26,897
95,5@
42,gOL

20,402
493,934

10" & Above

Total. Municipal 274 3,288 193,013

ToOl: Cer (UniE & $les) 100,060 1,200,726 6,758,818

(1) Represens billable customer usage above minimum allowance included in minimum charge

$ 87,700 ] 62,422 $ 37,506 $ 787,628

3 14,619,537 3{r,086,429 12,735,299 I 57,441,263



T

STATEMENTS OF REVENUES, EXPENSES, AND

CHANGES N NET POS T ON

(Dollars expressed in thousands)

YEARS ENDED DECEMBER 31, 2OL9 AND 2OL8

20L9

52 Pa Code 53.52(bX2)

20L8

Operat ng evenues:

Residential, commercial, and industrial water sales

Wastewater treatment
Other

Tota operating revenues

Operat ng Expenses:

Direct operating expenses

Wastewater treatment
Reimbursement for City of Pittsburgh services

Expense of water provided by other entities:

Subsidy of customers located in the City

Depreciation

Total operating expenses

Operating ncome

on-operating evenues (Ex enses):

Federal and private grants

Donated property
lnterest revenue

lnvestment income (loss) - change in fair value of swap

lnterest and amortization
Bond issuance costs

Total non-operating revenues (expenses)

et ncome before Special tem

Specia tem:
Private lead line replacement

et ncome

et Position:

Beginning of year

End of year

s L7 L,681

70,970

6,398

159,505

67,26L
4,967

S

249,O49 23L,734

89,5L2
72,389

L,99L

1,338

18,011

72,633

7r,822
4,gLL

3,814

L6,894

183,24L L70,O7 4

55,808 51,550

5,922

110

7L9
(4,190)

(39,74O1l

(2,4621

L3,549
469

2,542
(34,355)

(37,531) (L7,705)

28,L77

(22,283)

43,955

(4,4781,

5,894

(4,359)

39,477

(43,835)

S 1,535 s (4,359)

The notes to financial statements are an integral part of this statement

3



STATEMENTS OF NET POSITION

(Dollors expressed in thousonds)

DECEMBER 31, 2OT9 AND 2018

20L9

Assets

52 Pa Code 53.52(c)(2)

2018

S G4,680 S 46,920

Cu rrent assets:

Cash and cash eq uiva lents

Accounts receivable, net:

Water:

Billed

U nbilled

Tota I water

Wastewater treatment:
Billed

U n billed

Total wastewater treatment

Other receivables

Total accounts receivable, net

Prepaid expenses

lnventory

Total current assets

Noncurrent assets:

Restricted assets:

Cash and cash eq uiva lents

I nvestm e nts

Total restricted assets

Hedging derivative - interest rate swap

Capital assets, not being depreciated

Capital assets, net of accumulated depreciation

Total noncurrent assets

Tota Assets

Deferred Outflows of Resources

Deferred charge on refu nding

Accu mulated decrease in fair value of hedging derivatives

Tota Deferred Outf ows of Resources

7,L38

8,955

8,537

8,593

16,103 L7,L2O

2,L30

3,725

7,0L4
3,7 L9

5,855 10 733

1,5102,450

24,408 29,363

707

L,597

520

L,984

9L,392 78,787

16,350

9,604
L3,970

9,355

25,954 23,326

135,287

595,29L

4,750
139,303

618, L77

856,542 795,555

947,934 864,343

99,0L2

1 3,35 1

1o2,534

757

LLz,363 103,29L

(Continued)

The notes to financial statements are an integral part of this statement.

1



STATEMENTS OF NET POS T ON

(Dollors expressed in thousands)

DECEMBER 31, 2OL9 AND 2018
(Contin ued)

20L9

tiabi ities

52 Pa Code 53.52(cX2)

20L8

Current Iiabilities:

Bonds and loans payable

Accrued payroll and re ated obligations

Accounts paya ble wastewater treatment
Accounts payab e and other accrued expenses

Accrued interest payable from restricted assets

Total current I iabilities

Noncurrent I iabilities:

Unearned revenue

Accrued payroll and related obligations

Swap iabi ity
Bonds and loans payable, net

Total noncurrent liabilities

Tota Liabi ities

eferred nf o s of esources

Accumulated increase in fair value of hedging derivatives

et Position

Net investment in capital assets

Restricted

U n restricted

27,O22

989

T9,OT7

22,720
9,618

23,400

L,373

L9,349

20,gLL
4,629

79,356 69,662

L2L

62L

1 3,35 1

955,303

L43

558

L3,254

883,626

979,396 897,581

1,058,762 967,243

4,750

( 15,355)

L9,320
(2,4201

(L4,892)

15,388

(5,955)

Tota et Pos tion s 1,535 s (4,359)

The notes to financial statements are an integral part of this statement

(Concluded )

2



Descriotion

General Water
Utility - Machine - Equipment

Water Oualitv
Utility - Building
Utility - Machine - Equipment
Utility - Computer Equipment
Utility - Vehicles
Utility - Miscellaneous

Subtotal: Water QualiU

Water OualiW
Utility - Building
Utility - Machine - Equipment
Utility - Computer Equipment
Utility - Vehicles
Utility - Miscellaneous

S u btota I : Wa ter Qua I ity

Pumoino
Utility - Building
Utility - Computer Equipment
Utility - Miscellaneous

Subtotal: Pumping

Membrane Plant
Utility - Building

Distribution
Utility - Building
Utility - Machine - Equipment
Utility - Fumiture - Fixtures
Utility - Vehicles
Utility - Miscellaneous
Non-Utility - Building

Subtotal : Distribution

Sewer Ooerations
Utility - Building
Utility - Machine - Equipment
Utility - Furniture - Fixtures
Utility - Computer Equipment
Utility - Vehicles
Utility - Miscellaneous

Subtotal : Sewer Operations

Sewer Miscellaneous
Utility - Miscellaneous

Pittsburgh Water & Sewer Authority
Utility Plant in Service

AEi[-@rEllJl02q
2020

Beginning
Deparbnent GL Account Balance

1803 $ $

Additions

FR $ s3.s2(c)(3)

2020
Ending
Ealance

g4,t8t
6t9,739
20,L48
48,400

L45,378

$300

32L
32L
32t
32L
32r

322
322
322
322
322

323
323
323

324

1802
1803
1805
1806
1807

1802
1803
1805
1806
1807

1802
1805
1807

1802

1802
1803
1804
1806
1807
1822

1802
1803
1804
1805
1806
1807

644,LgL
6L9,739

20,148
48,400

L45,378

L,477,845

L,9L9,7LI
93,OO5,874
2,6Lg,g2g
L,467,675
8.025.066

L,477,845

(41,363)
6,7L6,044

(343,7s1)
(286.934\

1,878,348
99,72L,9L7
2,6L9,928
L,L23,924
7,738,L32

107,038,255

92,L28,633
49,O92
21,183

6,043,996

(19,481)

1 13,082,250

92,L09,L52
49,092
21,183

325
325
325
325
325
325

92,198,908

20,355,348

291,001,131
31,864,819

7,500
3,828,018

12,130,958

(19,481)

63,582,468
1,180,125

2,L44,222
(44,233)

92,t79,427

20,355,348

354,583,599
33,044,944

7,500
5,972,240

t2,086,725

338,832,426 66,862,583

390,475,4t8
47,802,O7t

3,185
2,804,707
3,907,340

18.008,853
559,842

(286,674)
(rL0.777\

405,695,009

408,484,27L
42,36r,853

3,185
2,518,033
3.796,563

424
424
424
424
424
424

425 1807

438,992,662 t8,L7L,244 457,L63,905



Descriotion

Other Miscellaneous
Non-Utility - Furniture - Fixfu res

Utility - Computer Equipment
Non-Utility - Computer Equipment

Subtobl : Otler Miscellanaus

Executive Director
Non-Utility - Building
Non-Utility - Furniture - Fixtures
Non-Utility - Vehicles

Subtotal: Exxutive Dirxtor

Customer Service
Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equipment
Non-Utility - Miscellaneous

Subtotal : Custoner *rvice

Pittsburgh Water & Sewer Authority
Utility Plant in Sewice

As of December 31, 2020

2020
Beginning

Deoartment GL Account Balance

L824
1805
1825

Additions

FR 5 s3.s2(c)(3)

2020
Ending
fulance

800
900
900

910
910
910

853,138
102,3s2

911
911
911

t822
L824
1826

L824
1825
L827

L824
1825
1827

t824
1825

1803
L824
1825
1826
L827

853,138
LO2,352

955,491

L65,426
83L,567

9,472 (6,710)

955,491

t65,426
83 1,567

2,762

Manaoement Information Svstems
Non-Utility - Furniture - Fixtures 9L2
Non-Utility - Computer Equipment 912
Non-Utility - Miscellaneous 9L2

Subtotal : Management Information Systems

Finance
Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equipment

Subtotal: Finance

Warehouse
Utility - Machine - Equipment
Non-Utility - Fumiture - Fixtures
Non-Utlity - Computer Equipment
Non-Utility - Vehicles
Non-Utility - Miscellaneous

Subtobl: Warehouse

Enoineerino
Non-Utility - Building
Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equipment
Non-Utility - Vehicles
Non-Utility - Miscellaneous

Subtotal: Enginering

Total: Fixed Asseb

Other fusets
Construction in Progress
Capitalized Interest
CIP Accrual

1,006,2165

8,773
3,206,584

L0,492

(6,710)

(73,978)

999,755

8,773
3,L32,607

L0,492

3,225,849

73,472

(73,978) 3,LsL,872

73,472913
913

918
918
918
918
918

930
930
930
930
930

73,472

35,332

150,639
3,958,999 (70,s03)

73,472

35,332

150,639
3,888,496

L822
t824
1825
1826
L827

4,L44,970

277,L90
328,349

1,516,841
457,225
195,138

(70,503)

(2s,444)
(26,947)

4,074,467

277,t90
328,349

L,49t,397
430,278
195,138

2,774,743

$ t,0tr,o76,434

$ t24,7s6,028

L4,578,246

$ 1,15O,41O,7O8

(s2,392)

$ 90,8s4,7s9 $

$ 16,955,748

2,773,580

$110,584,087

2,722,352

1,101,931,193

$ L4L,7LL,776

17,35L,826

I L,26O,994,795Total Utility Plant

1840
1841
t842



Pittsburyh Water & Sewer Authority
Depreciation by PWSA Department & Code

As of Deember 31. 2O2O

2929
Winning

Department GL Account fulanceDescription

General WaEr
Utility - Machine - Equipment

Water Oualiw
Utility - Building
Utility - Machine - Equipment
Utility - Computer Equipment
Utility - Vehicles

Utility - Miscellaneous

S u btota I : Water Q ua li ty

Water Oualiw
Utility - Building
Utility - Machine - Equipment
Utility - Computer Equipment
Utility - Vehicles

Utility - Miscellaneous

S u btota I : Water Q ua lity

Pumoino
Utility - Building
Utility - Computer Equipment
Utility - Miscellaneous

Subtotal: Pumping

Membrane Plant
Utility - Building

Distribution
Utility - Building
Utility - Machine - Equipment
Utility - Furniture - Fixtures
Utility - Vehicles

Utility - Miscellaneous

Non-Utility - Building

S u btota I : Distribution

Sewer Ooerations
Utility - Building
Utility - Machine - Equipment
Utility - Furniture - Fixtures
Utility - Computer Equipment
Utility - Vehicles

Utility - Miscellaneous

S ubto ta I : Se we r Operation s

Sewer Miscellaneous

Utility - Miscellaneous

Other Miscellaneous
Non-Utility - Furniture - Fixtures
Utility - Computer Equipment
Non-Utility - Computer Equipment

1813 $

Deprcciation

FR $ s3.s2(c)(4)

294.
Ending
fulance

(644,181)
(502,598)

(4,766)
(9,699)

(77,366,)

$ $300

321
32t
321
321
32r

322
322
322
322
322

323
323
323

324

32s
32s
32s
32s
32s
32s

424
424
424
424
424
424

425

800
900
900

1812

1813
1814

1815
1816

L8t7

1817

1834

181s

183s

1812

1813

1815

1815

L8L7

1812

1815

1817

(&4,181)
(492,393)

(730)
(4,849)

(63,40s)

(10,206)
(4,036)
(4,8/.9)

(13,961)

1812

1813

1815

1816
1817

(1,205,557)

(613,899)
(25,486,639)

(929,772)
( 1,109,798)
(3,066,487)

(33,053)

3,2U
(3,L8/',729)

(508,483)
675,69L
95,535

(1,238,510)

(610,635)
(28,671,368)

(1,438,255)
(434,L06,)

(2,970,9s3)

(31,206,595) (2,9L8,72L)

(45,705,609)
(21,305)
(21,183)

(1,925,389)
(2,300)

(34,L25,3L7)

(47,630,998)
(23,605)
(21,183)

1812

(45,748,098) (L,927,68,9)

(7,108,055) (381,213)

(7L,228,072)
(14,23L,t37)

(7,500)
(633,224)

(5,885,192)

(4,427,!$6)
(L,602,7Lt)

(327,655)
(L75,730)

(47,675,786)

(7,489,269)

(75,655,638)
(15,833,848)

(7,500)
(960,879)

(6,060,923)

1812

1813

1814

1815
1817

1832

(91,985,125) (6,533,663) (98,518,788)

(L15,044,387)
(21,1 14,890)

(1,456)
(L,167,670)
(1,63s,3s4)

(L38,963,757)

(108,018,231)
(20,465,279)

(1,382)
(t,597,225)
(1,s91,824)

(7,026,L56)
(fi9,611)

(74)
429,555
(43,s29)

(t3t,673,942) (7,289,815)



Pittsburyh Water & Sewer Authority
Depreciation by PWSA Departnent & Code

As of December 31. 2O2O

2020
kginning

Department GL Account HlanceDescription

5 u btotal : Other M iscel la na u s

Executive Director
Non-Utility - Building
Non-Utility - Furniture - Fixtures
Non-Utility - Vehides

5 u btota I : Erxu tive U rxtor

Custorner Service

Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equipment
Non-Utility - Miscellaneous

S u btota I : Cusb mer *rv ie

910
910
910

Deprcciation

FR 5 s3.s2(cX4)

2020
Ending
blance

(276,878)
(78,489)

911

911

911

1832

1834

1836

1834
1835

1837

1834

1835

1837

1834

1835

1813

1834

1835

1836
1837

(257,t29)
(74,50L)

(79,749)
(3,988)

(331,530)

(t46,236)
(189,507)

(9,472\

(23,737)

(4,811)
(t44,700)

6.710

(355,367)

(LSL,047)
(334,307)

(2,762\

Manaoement Information Svstems
Non-Utility - Fumiture - Fixture 912
Non-Utility - Computer Equiprnent 9L2
Non-Utilrty - Miscellaneous glz

Subtotal: Management Inbrmation Systems

Finance

Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equiprnert

Subtotal: Finance

Warehouse
Utility - Machine - Equipment
Non-Utility - Furniture - Fixtures
Non-Utility - Computer Equiprnent
Non-Utility - Vehicles

Non-Utility - Miscellaneous

Subtobl: Warehous

Enoineerino
Non-Utility - Building
Non-Utility - FurniUre - Fixtures
Non-Utiliry - Computer Equipment
Non-Utility - Vehicles

Non-Utility - Miscellaneous

Subtotal: Engineing

(345,315)

$,n3)
(L,778,134)

(6,298)

(142,800)

(251,196)
(2,103)

(488,115)

(8,773)
(2,029,331)

(8,401)

(L,793,205)

(53,47t)

(253,299)

(3,341)

(2,046,5M)

(55,812)913
913

918
918
918
918
918

930
930
930
930
930

(53,47t)

(35,332)

(150,639)
(2,382,497)

(3,341)

(2,786)

(56,812)

(35,332)

(150,639)
(2,38s,283)

1832

1834

1835

1836

1837

(2,568,467)

(L27,742)
(207,192)
(826,433)
(457,225)
(1s2,294)

(2,786)

(6,486)
(22,152)

(6,460)
26,917

(27,@6\

(2,57L,2y)

(L34,228)
(223,34)
(832,893)
(430,278)
(180,190)

(L,764,887)

$ (315,784,349)

(36,046)

$ (19,546,154)

(1,800,933)

$ (335,330,513)To ta I : Accu m u lated Deprecia tio n



Syrtcm OFr.ting StatcmGnt

Svstem Revenues

Pittsburyh W.t r & Scwcr Authaity
ComparauvG Incomc StrtGinGnts

As of Dombcr 31. 2O2O

FR 5 s3 s2(c)(s)

HTY

PGr Books
t213112020

106,,188,339

57,817,445

68,226,853

885,916

7,351,091

5 2@,780,644

2,652,942

7,069,743

2,589,591

t2,470,730

707,475

4,295,018

L0d9,A67

1,403,532

400,607

18,435

L,740,9@

77,L32,2t2
3,459,048

13,061,180

26,087,632

s 94,s39,074

s 73,188,108

S 73,188,108

s 167.727.783

I 73,053.461

59,970,291

L,670,708

$ 51,640,999

Water Sales

Wastewater Sales

Wastewater Treatment

Sale for Resale & Contract Sales

Miscellaneous Revenues and Fees

$

$

$

System Oryrating Rilenues

Ooeratino Expenses

Oir*t Oryrating Expenxs
Administrative 0ivision

Executive Oirector

Customer Seruice

Manatement lnformation Systems

Finance

Procurement

Human Resources

Letal

Community Outreach / Public Affairs

$

Operations Division

Environmenta I Compliance

Warehouse

General Administration

Water Quality (Lab)

Water Treatment Plant

Sewer Operations

Water Distribution

Engineering & Construction Division

Entineerint & Construction

Subtobl: Dir&t Orerating Expenss

Olhq Oprating Expens$
ALCOSAN

Co-Op Atreement Op. Expenses - Water

Co-Op Agreement Op. Expenses - Sewer

Non-City Water Payments

Affordability Protram Placeholder

Subtotal: Other Oryrating Expnxs

Su bbbl : OFra ti ng ExFn se

Ogcratiag Inamc

Debt SeMce

Senior and Subordinate Debt

Revolving Line of Credit lnterest

Subbtal: Debt Seruice

Caoital Exoenditures & Transfers

Transfers to Reseryes

Subtobl: Capital Expenditurc & fransfffi $

RaYat uG Sutp1us/(Ocfrcit) I LL,4L2A62



Pittsburgh Water and Sewer Authority's Base Rate Filing

I. STATEMENT OF INCOME

Exhibit D - Water and Wastewater Utilities

I.1. Provide comparative operating statements for the historic test year and the

immediately preceding l2 months showing increases and decreases between the two periods.

These statements should supply detailed explanation of the causes of the major (greater than

l5%) variances between the historic test year and preceding year by detailed account number

Limit the explanation to differences of $10,000 or greater.

RESPONSE:

Please see the attached schedule (Descriptions on schedule)
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Pittsburgh Water and Sewer Authority's Base Rate Filing

I. STATEMENT OF INCOME

I.2. Prepare an income statement for the various time frames of the rate proceeding

including:

Col. l-Book recorded income statement for the test year.

Col. 2-Adjustments to book recorded income staternent to annualize and

normalize under present rates.

Col. 3-Income statement under present rates after adjustments in Col. 2.

Col. 4-Adjustments to Col. 3 for revenue increase requested.

Col. 5-lncome statement under proposed rates.

RESPONSE:

Please see the attached schedule.



Pittsburgh Water & Sewer Authority
Statement of ProrctGd Income at Pr€.ent and Proposed R.ates

Twelve Months Endino December 31. 2O22

(1)
Annualized
12 Months

Ended
L2l3tl2022

(2)
Adjustments

Under
Annualized

Rate.

(3)
Annualized
12 Months

Ended
t2l3tl2022

(4)
Adjustnents

Under
Proposed

Rates

FR I.2 & I.3

(s)
Adjustnents

12 Months
Ended

t213u2022

L45,202,636
57,44L,263
24,300,462

3,690,132
2,1L2,667

System Operating Statement

Operating Revenues
Watcr Sales

Wastewater Sales

Stormwater
Sale for Rcsalc & Contract Sales

Other Rcvenues

System Oqrating Revenues

Ooerating Exoenscs
Direct Oprating Erpnsa

Administrative Divisions
Operations Divisions
Engineering & Consbuction Division

Dirxt Operating Expenses

Oth er Ope ra ti n g Erpen xs
Loss on ALCOSAN Billings

City Services
Non-City Water Payments

Other Operating Expenscs

Subtotal : Oprating Evpen*s

Opaating fname

Debt Service
Existing Debt
Proposed Debt

Subtotal: Debt *rvice

Capital Expenditures & Transfers
Internally Generated Funds / PAYGO

Internally Generated Funds / PAYGO (DSIC)

Other Transfers !o Rescrves
Rcimburscments (Municipalities & Pennvest)
Remarketing & Liquidity Charges
Bad Debt Expcnse
Stormwater Crcdit Program Cost

Subtobl: Capibl Expenditures & Transferc

Reve n ue Su ry I us / ( Da fi at)

$ 12t,254,437 $
73,029,355

3,L92,713
2,LLz,67

$ L2L,254,437
73,029,355

3,t92,7L3
2,tt2,667

$ 23,948,L99 $
(15,588,092)

497,119

$ 199,589,172 $

$ 37,373,5L2 $
47,792,832
38,530,.120

$ 37,373,512 $
47,792,832
38,530,420

$ L99,589,772 $ 8,857,526 $ 232,747,t@

$ 37,373,5t2
47,792,832
38,530,2120

$ 123,696,763 $

$ 1,571,968 $

$ 123,696,763 $

$ 1,571,968 $

$ t23,696,763

$ 1,s71,958

$ 1,571,958

$ L25,28,73L

J 74,320,41

$ 1,571,968

$ L25,26,73L

174,32O,4L

$

$

$ 8,857,526

1,571,968

125,2@,73t

LO7,478,428

(66,073,961)
(23,333,308)

$

$

$

$

$

$

$$ (66,073,9er) $
(23,333,308)

$ (65,073,954) $
(23,333,308)

$ (8s,1o7,273) $

$ (1,000,000) $
(9,599,856)
(1,ooo,ooo)

(s,7t8,0n)
(5%,68s)

$ @9,407,273) $

$ (1,000,000) $
(9,599,856)
(1,000,000)

(s,718,077)
(696,58s)

$ (8e,107,273)

(1,000,000)
(9,599,856)
(1,000,000)

(5,718,077)
(696,685)

$

$ (18,014,618) $

$ (33,101,4s0) $

$ (18,014,618) $ $

$ (33,101,4s0) $ 8,8s7,s26 $

(18,014,618)

55,538



Pittsburgh Water and Sewer Authority's Base Rate Filing

I. STATEMENT OF INCOME

I.3. If a company has separate operating divisions, an income statement must be shown
for each division, plus an income statement for the company as a whole.

RESPONSE:

Please see the response to L2.



Pittsburgh Water and Sewer Authority's Base Rate Filing

I. STATEMENT OF INCOME

I.4. Provide operating income claims under:

a. Present rates.

b. Pro forma present rates (annualized & normalized).

c. Proposed rates (annualized & normalized).

RESPONSE:

Please see the response provided to I.2.



Pittsburgh Water and Sewer Authority's Base Rate Filing

I. STATEMENT OF INCOME

I.5. Provide rate of return on original cost under:

a. Present rates.

b. Pro forma present rates.

c. Proposed rates.

RESPONSE: Not Applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.1. Prepare a summary of operating revenues for the historic test year and the year

preceding the historic test year, providing the following information:

a. For each classification of customers:

(i) Number of customers as of year-end.

(ii) Gallons sold.

(iii) Revenues.

b. Customers' penalties and miscellaneous water revenues.

RESPONSE:

Please see the attached schedule.



FR ILr (Page 1 of 2)
Piftsburgh Water & Sewer Authority

Summarl of Operating Revenues

Watel
12 MontlE

Ended
t2l3tl2ola

12 Months
Ended

t2l3u2oL9

12 Months
Ended

L2l3Ll2O2O

12 Months
Ended

L2l3Ll2O2t

12 Months
Ended

L2l3Um22

12 Months
Ended

l2l3tl2OLA

12 Months
Ended

L2l3Ll2Ot9

12 Months
Erded

12 Months
Ended

t2
Ended

r2l3tl2o2o r2l3,-l2o2l t2l3Ll 2022

a. Operating Revenues

(i) Number of Customers
Residential
Residential - C-AP

Commercial
Industrial
Health or Educataon

Municipal
Fire System
Wholesale and Contract

Total

(ii) Gallons Billed (koals)

Residential
Residential - CAP

Commercial
Industrial
Heafth or Education
Municipal
Fire S}Etem
Wholesale and Contract

Total

(iii) Revenues
Residential
Residential - CAP

Commercial
Industrial
Health or Education
Municipal
Private Fire Systems
Public Fire
Wholesale and Contract
DSIC

Total Water Sales

$ 43,252,238 $
750,907

39,812,830
2,154,449

17,36t,218

2,041,350
3 1,049

2,723,585
r83,343

1,068,428

7,9t3
1,395,834

1,874,771
55,055

2,517,870
192,ils
975,581

21,423
t,29t,840

64,368
2,568
6,786

43
474
zo2

t,307
11

1,95t,570
74,953

2,023,O59
772,830
832,774
797,733
14,340

t,079,773

63,903
3,436
6,738

80
4U
202

7,307
t2

1,95 1,165
98,353

2,053,405
775,423
845,266
t97,733

14,555
8s0,243

63,262
4,077
6,738

80
4U
zo2

t,307
l3

1,906,921
116,707

2,42t,505
182,939
958,928
197,733
14,559

844.,205

88,101
r,697
8,273

98
494

2,703,956
6616

3,006,528
192,007

1,068,8s9

87,289
2,740
8,273

98
484

2,491,965
93,829

2,799,696
r99,97r
975,430

86,601
3,604
8,308

2,599,739
I 18,166

2,289,U|
181,789
832,652
193,013

86,1 12

4,823
8,285

82

484
274

2,589,928
156,955

2,323,985
184,516
845,142
195,909

85,2t2
5,723
8,285

2,518,813
186,246

2,698,622
19r,255
958.980
193,013

82
484
274

1

46
474
774

1

64,843
1,800
6,73t

97
484

1,269
10

65,099
923

6,697
98

494

1,223
9

74,543 75,759 98,665 99,308 100,060 100.060

7,451,502 6,929,185 6,347,032 6,186,143 6,643,497 7,037,816 6,560,891 6,215,001 6,296,435 6,746,930

$ 38,s79,097
4t5,907

36,32s,976
1,808,653

16,305,136

45,083,259 $
1,050,407

35,885,302
2,002,470

15,68r,552
504,586
819,484

47,205,563 $
1,261,976

38,879,1 58

2,4L7,246
16,695,24
1,t05,027

893,3s7
s@,M2

3,L92,7t3
5,422,87A

s3,833,s34
1,869,666

54,06r,247
3,L85,547

21,3$,292
2,t08,798

8$,072
1,046,916
3,690,r32
6,864,558

s 27,430,607
529,338

25,736,772
1,312,788
9,940,680

$ 28,124,881
762,959

25,908,467
t,442,517
9,798,783

$ 29,210,901
974,298

22,889,397
1,339,990
8,709,760

301,998
2

$ 29,859,t76
1,198,142

23,772,567
1,463,123
9,O72,t88

617,859
3

$ 24,483,1s8
1,181,025

20,174,7@
1,205,94t
6,873,274

750,1 15

4592,251 873,794

3,67s,106 3,068,663 3,M4,694
464,052 232,029

$97,702,125 $107,274,099 $ty,O7t,7s4 $117,fi2,202 $ 148,892,76t $ 65,4t4,237 $ 66,269,638 $63,426,34s $65,983,052 954,668,2n

Wastewater



12 ]rlonths
Ended

t2l3tl2ot8
b. Customer Penaltles & Mlsc. Reyenues

Pittsburgh Water & Secyer Authorlty
Summary of Operating Revenues

FR ILr (Page 2 of 2)

12 i{onths
Ended

Lzl3Llm22

12 l,lonths
Ended

t2ltLl2or9

12 Months
Ended

tzl3U2O2O

12 Months
Ended

tzl3u2o2t

Dye Testing
Fire Hydrant Une Use

Fire HydGnt sales
Map Fees

Backflow Fee

Meter Sabs
Meter Test Fees

Non-Suffi cient Funds Fees

Shut Fees

Tap Fees

Bid Fees

Lien Satisftction Fees

Miscellaneous Fees (300)
Miscellaneous Fees (,t00)
Penalties & Interest

$ 169,7t0 $
135,s57

1,000

174,t54 $
82,777
10,049

180,379 $
149,026

6,120
367

81,349
91,530

5,247
40,680

176,033
3,457,698

1,836
1,140,360

17,153
832,320

183,987 $
t52,N7

6,242
375

82,976

5,352
4L,493

ln,sy

187,67
155,M7

6,367
382

u,635

5,459
42,323

183,145

r,910
1,186,431

17,846
865,945

85,048
85,500
4,400

39,463
149,963

4,774,236
343

4,134
927,674

t5,817
278,546

66,978
133,778

3,940
3t,to7
13,495

5,874,258

974,665

1,165,567

1,873
t,163,167

t7,496
8,18,966

Tdal 6,67r,401 8,530,769 6,180,099 2,683,488 2,737,157



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.2. Prepare a summary of operating revenues for the historic test year, providing the
foll owing information :

a. For each classification of customers and for customers' penalties and

miscellaneous water or wastewater revenues:

(i) Revenues.

(ii) Annualizingand normalizing adjustments to arrive at adjusted

operating revenues for ratunaking.

(iii) Proposed increase in operating revenues.

(iv) Percent increase in operating revenues.

(v) Operating revenues under proposed rates.

RESPONSE

Please see the attached schedule.



Pittsburgh w.t r I Sctfllr Authority
St tcmcnt of Actual and Projcctcd Rcvcnuas at Prcscnt and Proposcd R.tcs

TUUrlyc l,lonths Endino Dcccmbcr 31. 2020.2021. 12022

HTY
12 Months

Endcd
t2l3tl2o2o

FTY
12 Months

Endcd
t2l3rl2o2L

FPFTY
Rcvcnucs at

Prcscnt Ratcs
t2l3Ll2022

Proposcd
Incrcasc

Pcrccnt
Inclcase

FR II,2

FPFTY
Rcvcnues at

Proposad R.tcs
L2l3tl2022

56,525,2L0
1,953,149

56,764,3t0
3,?44,824

22,413,507
2,2t4,245

930,376
1,046,915

W.tcr
Customer Oass

Resrdentral

Resrdentral - CAP

Commeroal
Industnal
Health or Educatron
Munrcrpal

Pnvate Frre System
Pubhc Frre Charges

Total Water Revenues

Wastcwatcr
Customer Class

Resrdentral

Resrdentral - CAP

Commerqal
Industnal
Health or Educatron

Munrcrpal

Total Wastewater Revenues

Stormwatcr
Customer Class

Resdentral
Resrdentral - CAP

Commeroal
Industnal
Health or Educatron
Munrcrpal (Metered & Unmetered)
Other

Total Wastewater Revenues

Wholesalc I Crntracts
Allegheny
Asprnwall
Bay valley i Rverbend (water)
Fox Chapel

Hampton
PAWC

RSRV - 10"
RSRV - 6'
Sharpsburg
Weswrew
Bay Valley / Rverbend (Sewer)

Total Wholesale & Contract Revenues

Other Opcrating Rcvcnuc
Dye Tesbng
Frre Hydrant Lrne Use
Frre Hydrant Sales
Map Fees

Backflow Fee

Meter Sales

Meter Test Fees

Non-Sufficrent Funds Fees

Shut Fees

Tap Fees

Brd Fees

Lren Satrsfacton Fees

Mrscellaneous Fees (300)

Mrscellaneous Fees (400)

Penaltres & Interest
Pnor-Year Collectons

Total Other Operabng Revenues

53,426,343 66,044,215 73,029,355 (1s,588,092) -2t.3o/o

$ 4s,083,259 $
1,050,407

35,885,302
2,O02,470

15,681,552
504,586
819,484

47,205,563 $
1,267,975

38,879,158
2,4L7,246

15,695,240
t,705,027

893,357
509,U2

48,A71,765
7,578,267

45,563,733
2,630,107

19,387,901
7,772,556

941,055
509,U2

7,653,445
38/.,882

r1,200,577
7t4,717

3,025,706
441,679
(10,580)
537,873

L5.7Yo

24.4Yo

24.60/o

27.2%
15.60/o

24.90k
-1.7o/o

l05.7Vo

$

101,027,050 108,966,611 121,254,437 23,948,199 19.80/o t45,202,636

29,210,901
974,298

22,889,397
1,339,990
8,709,760

301,998

29,859,776
1,259,310

23,772,551
1,463,t23
9,072,t88

617,859

30,717,080
7,570,643

27,638,t9L
7,58t,422

10,5.14,598

977,421

(s,009,764)
(290,998)

(6,454,693)
(315,r84)

(3,327,660)
(189,793)

-15.3o/o

-18.5olo

-2:.4%
-19.9%
-3l.6Yo
-L9,40/o

25,707,3t6
L,279,U5

21,183,498
r,266,238
7,276,938

787,628

23,729,Ut 100.00/o

9,707,824
88,115

11,005,867
149,541

1,1 19,933
551,821

1,105,539

100.0olo

100.0%
100.0%
100.09o

100.0%
100.0%
100,0olo

57,44t,253

9,707,824
88,1 15

1 1,006,867
149,54t

1,119,933
551,821

1,105,539

23,729,641

220,759

7,718,400

83,062
440,001

70,507

t57,404

2t6,266 218,833

2,t19,902
27,251
77,477

400,558
64,107

1rr4,089

83,062
419,358

67,180

218,833

83,062
419,358

57,180

1,925

445,673

20,94
3,327

0.0olo

0.90h
0.0%

L9.60/o

0.0olo

0.00,6

4,90/o

5,00/o

O,0o/o

\9,7oto

0.0olo

2,272,727 2,272,727

131,553 131,553 25,850

3,044,694 3,192,713 3,t92,7t3 497,419 16.30/0

0.0olo

0.0olo
0.0Yo

0.0olo

0.0olo

0.0olo

0.0Yo

O.0o/o

0.00/o

0.0%
0.0%
O.0o/o

0.0%
0.0%
0,07o
0.0olo

3,690,132

183,987
t52,007

6,242
375

a2,976

5,352
41,493

t79,554

1,873
1,163,157

77,496
848,956

$ t74,154 $
82,777
10,049

180,379 $
t49,026

6,720
367

81,349
91,530

5,247
40,680

176,033
3,457,598

1,835
1,140,360

17,153
832,320

183,987 $
152,007

6,242
375

82,976

5,352
41,493

t79,554

$

66,978
133,n8

3,940
3L,tO7
13,495

5,874,258

974,65

1,165,557

8,530,769

L76,02r,456

1,873
L,$3,r57

77,496
848,955

5,180,099

1t4,3t3,639

2,683,488

200,159,993 32,5a7,167

0.0%

L6.30h

2,583,488

23\717,L5OTotat opcrating Rcvcnucs



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.3. Provide a schedule of present and proposed tariff rates showing dollar change and
percent of change by block. Provide increases to customers at various monthly uses (each 5,000
gallon consumption increment) showing billings at existing and proposed rates. Provide also an

explanation of any change in block structure and the reason therefore. Provide a copy of the
proposed tariff or tariff supplement on a red line basis, to easily identify any changes.

RESPONSE

Please refer to the Cost of Service analysis and the testimony of Harold J. Smith.



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.4. Provide for the future test year a detailed customer consumption analysis and the
application of rates to support present and proposed revenues by customer classification and
tariff rate schedule.

RESPONSE:

Please see the attached schedules.
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Pittsburgh W.tc. I Scm. Authority

i.atc c|sc 202r
FPFTY Prc Fomr R.Enuc rt Curent RrtE

Ft 2022 P*E t-t 2022

t{umbcr ofl
m+rc I

ilumbcr ot
lntrull BilL

BilbblG Usgc
ah.ll all

i{dthly
Mia- Chr6.

Volumc
ch.E. aladl

Min, ChrriG vol. Ch.rg! DSIC
fT.A}

Tot l R.tG

Watrr RGEnus
ReedenEal

s/8'
314"
1"

t rl2"

Unmetered

Tobl R6tdendal

Resdental - cAP

s/8'
314"
1'
r !2'
unmetered

fobl R$dendal - CAP

Commercral

s/8'
314'
1',

1U2"
2"
3"

6',

8"
10' & Abow
Unmetered

Tobl AmMBl

Indusnal
s/8'
314"
1',

r u2"

3"

6',

8"
10" & f\bm

Tobl IndusfrEl

Hcalth or Educatron

s/8'
314"
1',

I tl2'

I

5"
8',

10" & Abde
Total lfulth ff &lffibon

57,973 695,677
2,553 30,535
2,382 28,586

7U
226

344 4,132

63,262 759,1.10

48,295

$ 18,971,113
r,359,271
2,561,6U

14,725
7,518

264,53t

I 23,181,762

20,701,135
1,ir91,360
1,67r,742

23,947
13,590

I 23,901,774

I
2

3

4

5

6
7

8

9
10

11

12

1.3

14

15

16

17

18

19

20
21

22

23

24
25

26
27

28
29

30

32

33
34
35

36

37
38
39
40
41

42
43

44
45
46
47
48
49
50

51

52

v
55

56

57
58
59

60
6l
62

53

u
65
56
67

68
69

10

7t
72

?3

74

?5

76

77

78
79
80

8r

1,689,889
r2r,744
136,469

1,955
1,109

27.27
44.37
89.82

175.30
289.14

61.02

36.75

27 27
437
89.82

175.30

289.t4
541.,t8

1,084.28
2,558.16
4,596.96
7,515.81

75.07

27.27
41.37

89.82
175.30
289.14

611.18
1,084.28

2,558.16
4,595.96
7,515.81

27.27
41 3?
89.82

175.30
289 t4
64r.{8

r,084.28
2,558.16
,{,596.96

7,5r5 81

16.36

26 62
53.89

105 18

t73 18

384.89
650.57

1,534.90
2,758.r8
4,509.49

12.25
12.25
12 25
12.25
12.25

$ 1,983,612 $ 41,655,860
142,532 2,993,163
2fl,96? 4,451,314

1,93it 40,606

1,055 22,163
t3,227 277,75?

I 2,354,327 $ 49,,140,853

395
218

t)

4,025
33

,:

1

1,951,165

I 15,833 $
659
2t5

$ 1,13s,162 $
5,,t55
2,1r5

1,191,920

6,778
2,221

2,269,164
859,718

3,068,637
4,623,273
7,466,710
5,538,097
8,550,932

6,470,225
2,096,056

61,t!2
5,292

ts4,178
72,032

229,204
111,915

52,29t
1,080,542

$ 56,758
323
106

22

9.80
980
9.80

9.80
41 463

4,071 48,920 116,707 441{ 1,1{3,733 S 57,2091 1,201,383

2,612
658

r)D
u4
785

242

184

84
9

31,349
7,891

15,805
10,131

9,121
2,908

2,209
1,012

105

r09,332
39,2r8

125,759
219,850
357,135
285,285
481,022
299,018
126,786

6,418
439

18,067
1,654

20,839
7,726
3,77O

135,820

11.95
1 1.95

11.95
11.95
11.95

11.95

1 1.95
11.95
1r.95
1 1.95

854,878
350,124

1,419,595
L,775,906
2,723,892
1,855,210

2,395,536
2,588,858

481,148

1,802

$ 14,,ts7,048

1,306,515 $
458,656

1,502,816
2,627,212
4,387,261
3,409,168
5,748,209
3,s73,261
1,515,095

108,070
40,939

146,126
220,156

355,558
253,7t9
407,r87
308,106

99,812

2 24 ________________

6,738 80,855 2,053,405

1,A92

I 1,949,762 $ 40,94s,004

17 209 1,638
10 120 19

20 245 2,583
45250

11 r37 20,401
2 24 15,304
I 90 58,484
2 23 51,015
3 40 25,922
) )4 

----------------
80 955 175,423

3,t 409 734
8 102 856

21 293 926
u 774 3,42r

145 1,736 50,158
97 r,160 118,212
70 83s 220,585
37 441 347,5t6
3 36 51,679
7 21 51,151

4V 5,808 845,266

10.31
10.31

10.31

10.31
10.31

r0.31
10.31
10.31

10.31

10.31

$ s,699
5,339

22,006
9,t74

39,6r2
15,396
97,585

59,590
183,878
180,379

$ 618,750

$ 1,129
277

2,132
444

12,500

8,559
35,028
29,283
22,557

9,0r9

$ 121,368

I 23,719
5,815

5t,072
LO,L71

262,504
181,841
735,586
614,937
473,692
r89.398

I 2,548,735

17,900 $
1,890

17,299
3S,235

68,873

51,190
22,770

55,255

I 24,538,194

$ 16,890
199

26,634
513

2r0,392
t57,786
602,973
s25,964
267,257

$ 1,808,607

46,016
3,150

!29,537
33,365

r49,417
55,39s
27,03t

973,832

3,196 $
252

7,342
3,.t30

10,914

5,129
2,490

51,{54

15.29

15 29
15.29
15.29
15.29
15.29

15.29

15.29
15 29
15.29

I 1!,144
.t,511

26,287

t35,624
501,947
74,tl)
905,012

t,128,149
165,491
180,379

I 3,802,66r

$ 11,220
13,082

1,r,154
52,300

766,916
1,807,927

3,372,738
5,313,515

790,158
782,096

I 12,924,114

$ 1,118

880
2,022
9,396

63,413
127,602
213,887

322,083
17,783
18,r21

$ 836,339

i 23,483
!8,472
42,463

t97,320
r,332,306
2,679,646
4,491,637
6,763,117
1,003,4.41
1,010,599

I 17,563,t14

1.1?
1.11

7 _!7
717
7.r7
7.17
7.17
7.17

7.1'1

7.17

MunrcBl
)r6
314"
1"
I tlz"
2"

6'
8"
10" & Abrye

Total MunEDal 202 2,122 r97,733

Pnvate Frre Svstem

1" or Ls
t tl2"-3"

6" or Grster
Totnl Pnvate Frc Slsten 1,307 15,589 1.t,555

Pubhc Frre (Hydrants) 7,508 90,095 - $

lotzl: hEr (UDiB a 5,16) a3,55a 1,003f95 5,35+255

(r) Represents b'llable customer usage abffi mrflmum allowance rncluded rn mrnrmum charge

91

6

2A

33

11

3

3

t,094
71

321
335
397
133

35
,:

1,238
,i8

5

12,34914,856

1,239

880

87

581

60
192

33.2. $
101.97

314.42
625.83

I 270,414 I 1,417,714 $ 8ir,408 I 1,772,566

$ 493,813 $ 173,007 $ 33,341 I 700,161

59,245 12,329 3,579 75,t52
18,865 1,223 1,004 2!,093

120,351 17,363 6,886 1,{4,600

I 592,27s $ 203,921 $ ,14,810 I 9,{1,005

$ -$ $ -$ -

1a3,025,361 l55,93a,Ora I 5,4,222 lLt1AL2,57L

14.01
14.01

14.01
14.01
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Pittsburgh W.tGr I Scrcr Autiority

R.tG C.$ 2021
Bat!.8corl!-al.Plnrrd.liEs

l{umbcr of I lilLblc UsgG
laari rilkl ,In.ll ,l I Min- ahr6.

Montily Min, Ch.rlG
R.nnu.

volumc I

ahrmr rraill
Vol. Ch.rgc

nCEnua
DSIC
{so )

Tobl R.tc
nmnu!

2

3

4

5

6
7

8

9
10

11

L2

13

14

15

16

t?
18

r9
20
21

22
23

24
25

26
27

28
29
30

31

32

33

34
35

36
37

38
39
40

4I
47

43

44

45
46
47

48
49

50
51

52

53

54

55
55

57
58
59

60
51

62

53

64
65
55
57
58

69

70
7!
72

73
74
75

76

77
78

79

80
81

Rcsdcntal
s/8'
31+',

1'.

I tl2"

tJnmctered

Tobr R6den0al

Resdcnbal - CAP

s/8'
314"
1',

1 112'

Unmetered

ToEl. R6t&ndal - CAP

5?,973
2,553

2,382
7

2

695,6?7
30,535

28,586

u
26

4,025

33

r8
1

4,074

48,295
395
,,:

t2
44,920

31,349
7,491

15,805

10,131

9,42r
2,908
2,209
1,012

105

224
6,738 80,855

1,689,889 $
t2t,714
136,469

1,955
1,109

2t81 $
18.76

107.16
211.90

354.10
71.37

45.s6

27.At $
18.76

107.16

211.90

354.10

804.82
r,379.99
3,33s.3s
6,077.98

10,070.12
87.65

27.81 $
48.76

to7-16
21 1.90

354.10

804.82
t,379.99
3,335.35

6,017.98
10,070.12

27.81 $
48.76

107.16
21 1.90

354.10
80,t.82

1,379.99

3,335.35

6,077.98
r0,070.12

1659 I
29.26

64.30
127.14
2r2 16
t82.89
827 99

2,001.2r
3,&16.19

6,042.07

16.00 |
47.95

157.89

337.49

I 19,316,71A
1,.193,759

1,063,287
17,800
9,207

307,297

I 24,238,t28

26,221,07r
r,*9,152
2,tt7,95

30,340
t7,2ra

$ 30,282,085

15.52
15 52

15.52

15.52
15.52

I 2,278,692 I 47,a52,542
159,151 3,552,381
259,064 5,440,346

2,407 50,5.16
r32! 27,746

15,365 322,562

I 2,726,011 I s7,246,223

4,132344

63,262 ?59,140 1,951,165

15,833

559
216

15.52
15.52

15.52
r 5.52

I r,797,726 I
L0,223
3,350

89,886 $ 1,887,613

10,735

3,517

511
157

559

559 $ 1,811,299

28 587

$ 90,s93 I 1,902,451

commercral

1t6,707

109,332 $
39,218

125,759

219,850
367,135
285,286
181,022
299,018
t26,7A6

2,6t2
658

1,3t7
844
785

242
184

u
9

s/8"
311"
1"
| 112"

3"

6'.

8"

14.96
14.96
14.96

14.95

14.96
14.
14.96

14.96
14.96
14.96
14.96

8.98

8.98
8.98

8.98
8.98
8.98

8.98
8.98
8.98
8.98

871,806 $
3A4,765

t,693,771
2,1,r6,688

3,335,858
2,340,148
3,0,18,858

3,3?5,371
536,152

18,25,r $
2,O77

20,639
42,592
u,347
u,22s
28,980
72,O44

1,635,605

5A6,702
1,881,350

3,288,961

5,492,337
4,267,A79
7,196,085
4,473,301
1,896,721

$ 30,718,944

I 21329
251

33,635
648

265,694
199,260
761,466
664,2r1
337,506

$ 2,284,003

57,@6
3,944

162,165
41,771

187,052

69,349
33,U0

t,219,123

125,371 I
48,573

174,756
2?1,782
441,410
330,401
s12,21)
392,431
126,644

2,632,782
1,020,0.10
3,153,877
5,?07,132
9,269,604
6,938,129

10,757,r90
8,241,112
2,659,527

79,654
6,322

191,945

88,581
284,%9
14O,252

55,950
1,355,725

10'& Abffi
tinmetered

lobl AmmtrDl

10" & Above

Tobl: Induslnal

I 17,83s,s3s

105 2,209

I 2,427,724 $ 50,982,203

Industnal

s/8'
314"
1',

1 112"

z',

3',

5',

8',

s/8"
311"
1"
t tl2"
2"
3',

6',

8',

t7
10

20
1

l1
2

I
2

3

209
120
215

52

137

24
90
23
,t0

24

2,053,405

1,638 $
19

2,583

50
20,407
15,304

58,484
51,015
25,922

13.02
13.02

13.02
13.02

13.02
13.02
13.02
13.02

13.02

13.02

$ s,812

5,867
26,251
11,089
48,512

19,315
121,199
77,825

2,13,1 l9
24r,683

I 803,577

$ 1,3s7
306

2,994
587

15,710

10,929
44,283
37,102
29,O31
12,0U

$ 1s4,38,1

$ 28,499
6,424

62,884
12,321

329,916
229,505

929,944
779,t11
609,556
253J61

* 3,242,063

2

80

34
8

21

&4

145

97

70

37

3

4U

9l
6

28
33

1l
3

:

955

409
102
293
774

t,)36
1,160

835
441

36

3,793
30r

9,140
4,214

13,570

6,679
3,141

64,558

5,808

1,094

71

321

335
397
133

35
,:

175,423

HBlth or EdEhon
17.21

11.21
17.21

1,7.21

17.21
17.21

r7.21
!7.21
17.21
17.21

$ 11,365
4,957

31,352
163,940
614,7L8
933,591

1,151,832

1,470,889
218,807
241,683

i 4,8/,3,144

I 12,629
14,721
15,931

58,868

863,219
2,034,952
3,796,260
5,980,745

889,391

880,30s

I14,y7,025

$ 1,200

98it
2,365

11,140
73,A97

,44,427
217,105
372,582

55,410
56,099

$ %9,s08

$ 25,194
20,666
49,558

233,9.r8
1,551,833
3,t16,971
5,195,irg6
7,824,2t6
1,163,608
1,178,087

I 20,359,577

10" &AbM
Tobl' H$lth il &lKahon

6,418
439

18,067

4,654
20,839

7,726

3,170
135,820

foDl Murct@l 202 2,422 191,733

Pnvate Frre Svstem

1" or Ls 1,238 14,856 12,349 i
1 112"-3" 48 581 880
,r' 5 60 87

5" or Gr@ter 16 192 1,219

lobl PnvatcFtreStsfum 1,307 15,689 14,555

Publc Frre (Mrarts) 7,508 90,096 - $

loEl: W.Er (UniB a 5.16) t3,659 1,003f95 5J54,255

(1) Represents brllable customer usge abm mrnrmum allowance rncluded rn mrnrmum charge

247

734 S

855
925

3,421
50,158

1r8,212
220,585

347,516
51,679
51,15 I

845,266

MunroBl
s/8"
314"
1',

L 1,12"

2"

3',

8',

10" & Abwe

$

$ 333,157 I 1,774,As0 $ 10s,400 | 2,213,407

I 237,696 7 463,327 $ 3s,0s1
27,859 33,018 3,044
9,473 3,275 637

#,798 46,499 5,565

$ 339,826 $ 546,119 * 44,297

I 736,074
53,92r
13,186

115,862

$ 930,242

$ r,046,916$ $ -$ 1,046,916

119,H,:t 4L irl,getp2a f 6,st7,917 i137,923,1t3

1t.62 $

37.52
37.52
3?.52

37 52
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$ 1,273,088 I 25,734,853
72,221 1,516,U2

fi9,A22 2,306,260
u7 13,585
447 937A

6,493 !36,362

I 1,462,718 $ 30,717,080

2

3

4
5

5
7

8

9
l0
11

t2
13

t4
l5
16

t7
18

19

20

21

22

23
24

25
26
21
28

29

30
l1
32

33
34

35

36
37
38
39
40

4t
42

43

44
45
46

47
48
49

50

s1

52

53

54

55

55

s7
s8

59
60
51

62

63

64
55
55

67
68

59
?0
7t

Resdenbal

s/8'
314"
1',

t U2"
2'
Unmetered

fobl R6t&nbal

Resdenbal - C P

s/8"
314"

1"

Unmetered

foal Rg,funhl - AP

79,A77 958,530
2,578 30,942
2,403 28,830

794
226

344 4,132

85,212 1,022,543

5,67 68,003
38 451

18 218
112

5,724 68,684

2,26s,OtO
119,280

133,077
754

682

8.51
17.23

40 92

8.t.51
143.O7

31.43

22.92

851
17.23
10.92

84.51
143.07

326.33

558.3r
1,338.15

2,424.01
3,991.08

35.47

8.51
17.23
40.92

84.51
143.07

326.33
558.31

1,338.15
2,424.U
3,991.08

8.sl $
t7.23
40.92

84.51
113 07

326.33
558.31

1,338.15
2,121.04

3,991.08

$ 8,157,086
533,12s

1,r79,728
7,099
3,720

129,869

$ 10,010,627

t7,301,67A
911,296

1,015,710
5,840

5,211

7.64
7.64

7.&1
7.4
7.&4

2,518,813 I 19,243,73s

s 11,415,216 I 70,762
- 6,021 301
- t,619 82

275

I 27s I 1,422,9t6 $ 71,160

tas,212 $ 7.U
7@
7.U

$ 1,485,008

5,322
1,731

289

$ 1,49,350

788

216

Commercral

186,246

6,740
439

18,107
4,654

20,a39
7,726
3,770

130,738

10' & Abffi
Unmetered

ToAl @nmfrDl

3,623
775

1,56s
883

880
24t
201
101

9
5

2

8,285

43,173
9,305

t8,176
10,599
r0,558
2,890
2,410
1,2r0

t12
62

99,420

34 409
8 102

24 293
61 774

145 1,736
97 1,160

70 835

37 441
336
224

4U 5,808

t49 1,7A6
11 134

32 385
28 335
36 432
11 133

335
418

$ 369,952
150,337

768,314
895,721

1,510,485
943,O94

1,315,113
1,619,162

272,300
217,411

851

I 8,133,377

6.15
6.15
6.15

6.15

6.15
6.r5
5.15
5.15

6. l5
5.15

I 1,691

1,924
10,025
4,421

23,082
7,A32

55,948

31,224

,962
95,786

$ 329,89s

$ 1,232,19s $ 80,107
1t5,q2 28,790

1,488,763 112,854

1,821,355 135,85.r
3,245,660 237,ffi7
2,322,063 153,258

3,914,565 263,014
2,682,873 215,102
r,065,764 66,903

- 12,372

$ 18,188,710 $ 1,315,104

9,971
1,410

19,455

1,308
1{0,759
100,895
$6,8A7
283,3)6
182,161

I r,176,22r

$ 1,682,25s
504,599

2,369,931

2,852,930
4,993,953
3,428,114
s,s23,292
4,517,137
1,404,967

259,819

894

$ 27,638,191

s/8'
311'
1'
! u2"
2',

3',

6',

8"

Munrqml
s/8"
314"
1',

1 112"

3"

6',

8"

IMU$nal
s/8'

1',

t tlz'
2"
3"

6"
8"
10" & Above

Tobl. lndushal

H€lth or Educatron

s/8'
314"
1"
1U2"

3"

8',

10" & Abow

Tobl' lkalth u Rl@hon

182,818

61,613
220,885
270,231
481,552
344,520
580,796
398,052
158,125

----------------
2,698,622

17 199 1,62r
9 112 229

20 245 3,163
1 52 213
13 151 22,888
2 24 16,405

9 102 71,038

2 23 46,077

3 40 29,620
))1

82 982 191,255

1,238

631
1,530

6,4?9
64,030

139,3ii3
2ss,296
389,267

55,923
45,213

958,980

6.71
6.71
6.t4
6.74
6.71
5.71

6.74
6.74
6.14
6.74

4.44

844
8.44
8.44

8.44
8.44

8.44
844
8.44

8.4

$ 583 t2,24s
167 3,501

1,174 30,955
287 6,017

8,192 172,033
5,435 114,163

21,692 518,526

15,730 330,329
13,955 293,079
4,789 100,575

$ 75,306 $ 1,581,422

$ 3,478
1,752

1t,975
6s,383

248,370
378,5't3
466,003

s90,124
87,265
95,785

I 1,3'!.8,679

$ 10,.152

s,328
12,913

54,679
540,'trs

1,175,059

2,r54,697
3,2A5,412

471,90
381,851

$ 8,093,795

11,625

7,434
26,r34

126,065

828,223
t,532,332
2,151,735
4,059,313

587,218
501,518

$ 10,544,598

$ 696

354
r,244
6,003

39,439
71,130

131,035
t93,777
27,963
23.82

$ 502,r2,i

5.11
10.34

2.r.55
50.71
85 8,t

195.80

334.99
802.89

t,454.42
10" & Above 2,394.65

Total. MunEtFl 271 3,288 193,013

tfrl:Wdcyy*cr(UniEa$ts) 100,060 l.200..126 6,716,930

(1) Rep6ents billable customer usge abow mrflmum allowance rncluded rn mrnrmum charge

$ 150,332 $ 780,il5 I 46,s11 I 977,42r

120,573,145 iat,905,923 i 3,a73.rss I 72,953,063

4.U
4.U
4,M
1M
4,M
4,M
4,M
1.04

4.04
4.04

9,119 $
1,385

9,453
16,987
37,044
26,041
tt,72s
38,539

27,256
1,777

73,225
18,819

84,273
31,244
t5,246

s24,706

1,819
158

4,t34
1,790
6,068
2,8U
1,349

28,362

38,194

3,320
85,811
31,596

127,425
60,149
28,319

s95,607

FY 2022 PUC Appr6,!d Prior T.rif
R*a ?t 2022

I{umbq oll
uar I

tumbcr of
Annuil iills

Bilbbl.lregc
(xorll al)

Milt,lly
Min- Ch.E.

Volumc
chrE. (Kd.ll

Min. Ch.rgc
naDnua

vol. Ch.rgc DSIC
aso l

Total Ratr
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Fl 2022 R.t6 Ft 2022
tlumbGrotl ilumbGrot I lilLblc Usgc

tlct 6 llnnu-lBiltr l (Ka.ll(11
ilontlily

i'lin. Ch.E.
volumG

Ch.m. al(..D
Min. ch.Ea

RcEnua
vol. Ch.rgc

R.Enuc
DSIC
I5ol.1

Tot l R.tG
R4nue

l wldlmtarRcEnu6
Re$dcnbal

s/8'
314"
1"
t u2"

Unm€tered

ToEl. Rsdenbl

Rerdenbal - c-AP

s/8'
311"
1',

lJnmetered

Tobl R$dendal - AP

85,2t2 t,022,513

I 7,291,410
316,251
727,095

1,029
2,060

110,035

$ 8,513,881

$ 14,360,165

756,232
u3,710

1,U6
1,375

I 15,959,277

2

3

4
5
6
7

8

9
10

11

t2
13

t4
15

16
17

l8
19
20
21

22

23
24
25

26
27
28
29

30
3l
32

33

34
35

36
37

38
39
40
4t
42

43
44

45
46
47
48

49

50
51

52

53

54

55

56

57

58
59

60
61

62

53
64

55
66
67
58

69
70

7!

79,877

2,578
2,403

7

2

5,667
38
18

1

5,721

958,530

10,942
28,830

&4

26

68,003
ir51

218

t2
68,684

2,255,010

119,280

t33,077
764

7.61 $
12.16

25.22
47 97
79.21

25.53

6.34

6.34
6.3.r
6.3,1

634

I 1,082,729 I 22,737,303
56,624 1,189,107
78,540 t,649,345

441 9,319
319 6,704

5,502 115,537

i 1,224,15A I 25,701,316

4,r12344

2,518,813

18s,242 I
788

215

$ 5.34

6.34
6.31

228 $ t,rao,797

I sa,722 $ r,233,153
250 5,246
58 1,137

240

$ 59,051 I 1,240,076

t 1,174,432
4,97
1,368

Commercral
3,623

775
1,555

883

880
ur
201

101

9
5

2

8,285

43,473
9,306

18,776
10,599

10,558
2,890

2,1t0
1,2r0

1t2
62

99,420

186,246

1,621
229

3,163
213

22,888
16,406
71,038
16,017

29,520

$ 330,827
t13,t57
473,53t
50A,44
836,590
5r9,449
745,058
9r2,497
155,353
t43,007

732

I 4,738,U1

$ 1,045,720

352,596
L,263,161
1,545,719
2,754,477
1,970,652
3,322,153
2,276,60

fi4,476

s 15,436,116

I 1,017,479

23,131
1,508

62,143
15,971
7!,520
26,516
12,939

444,594

I @,82t
23,288
85,850

102,708
179,553

124,505
203,361

159,468
52,992

7,150
37

$ 1,008,738

19.02

7.61 t
12 16
25.22
47.91

79 24
179.74

309.11
754.13

1,383.05
2,306.57

30 49

7.61 $
12.r6
25.22
47.91

79.24
179.74

309.11
751.13

1,383.05

2,306.51

7.61 S

12.16
25.22
47.97

79.24
179.71

309.11
754.t3

1,383.05
2,306.57

4.s7 I
7.30

15.13
28 78
17 54

to7.u
185.47
452.48
829.83

1,383.9

228

s/8"
314^

1'

182,818

61,U3
220,885
270,23t
.181,552

344,520
580,796
398,052
158,125

----------------
2,69A,622

5.72

5.72
5.72
5.72

5.72

5.72
5.72

5.72
5.72
5.12
5.72

$ 1,{45,375
489,fi1

1,823,8,r1
2,156,861

3,710,620
2,614,606
4,270,572
3,348,825
1,112,830

150,158
768

I 21,183,498

1 112"

z',

3',

6',

8',

10'& Abrc
Unmetered

Tobl. bmmeEal

lndu*nal
5/8"
314"
l"
L U2"
2"
J

6"
8"
10" & Abm

Totnl lMusttal

Health or Educatron

s/8'
311"
1"

t u2.
2',

3"

6',

8',

10" & rbM
Tolal: llealth or RlGatpn

34 409 r,238
I 102 631

24 293 1,530

u 774 6,479
r45 r,736 64,030
97 1,160 139,3,t3
70 835 255,296
37 41t 389,267
3 36 55,923
2 24 45.243

4U 5,808 958,980

17

9
20

1

13

2

9
2

3

$199

1!2
245

52

161
24

102
23
40
24

3..t3

343
3.43

3.43
343
3.43

3.43
3.43
3.43
3.43

s.32

5.32
5.32
5.32

5.32
s.32

5.32
5.32
s.32
s.32

$ 1,s12
1,358

6,179
2,510

12,184
4,3t4

31,529
17,596
55,322

55,358

$ 188,462

8,625
t,220

16,430

1,131
12r,762
a7,27A

377,925
245,r31
157,577

$ 507 $ 10,6,44

129 2,707
1,150 24,159
182 3,824

6,72t 141,273
4,580 ,172

20,473 429,927

13,135 275,464
10,545 223,541
2,768 58,126

I 60,291 I 1,266,238

6.03
6.03
503
5.03

6.03
6.03
5.03

6.03

5.03
5.03

$ 3,110
1,236
7341

31,rt3
137,56r
208,498
258,004
332,57t

49,79O

55.358

$ 1,090,522

I 7,468
3,4O7
9,225

39,066
386,102

u0,211
1,539,134
2,347,279

337,2t6
272,815

I s,782,652

$ s29
252
830

3,809
26,183
52,437
89,872

133,992

19,350
16,409

$ 343,6&

$ 11,106

5,295
t7,131
79,987

549,846
t,tot,t76
1,887,310

2,8t3,U2
406,356
344,581

I 7,216,938

82

1,746
131

38s
335
132
133

35

191,255

6,740
439

18,107
4,654

20,839
7,725
3,710

130,738

8,155 $

978
5,826

9,&42
20,539
14,343
6,491

21,719

1,564 $
124

3,398
1,281
4,603
2,043

971
23,521

32,850
2,610

7r,368
26,894

,662
42,902
20,401

493,933

14unrcrEl
s/8'
314"
1'
1 rl2"

3"

5',

8',

10" & Abwe

149

1l
32

28

36
11

4

lobr Murcpal 274 3,288 193,013

Tobl: aU&v.Er (lhtiE a $ts) 100,040 r,200,726 6,7a6,91o

(1) Rep@nts brllable customer ugge above mrnrmum allowance rncluded rn mrnrmum chdrqe

s 87,693 $ 62,422

$1+6r9,s30 14o,w,713

$ rr"506 r N\6ro

J 2,t3t,at1 3 57,{1,6t6



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

IL5. Provide detailed computations of the determination of accrued revenues as of
historic test year-end and year-end immediately preceding the historic test year, together with a

detailed explanation of the procedures and methods used in developing accrued revenues.

RESPONSE

PWSA's audited financial staternents are prepared using the economic resources

measurement focus and the accrual basis of accounting in accordance with accounting principles
generally accepted in the United States of America, as prescribed by the Governmental
Accounting Standards Board (GASB). Revenues are recorded when earned, regardless of the

timing of related cash flows.

For the purpose of this rate filing, PWSA is utilizing a cash basis and therefore there are

no adjustments for accrued revenues. Revenues for each year of this filing are calculated using

actual or projected customer units and the effective, or for the FPFTY, proposed, rates for the

appropriate year. A collection factor is then applied to the system revenues to reflect actual cash

collections for each year. More information and detailed calculations are available upon request.



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.6. Provide a detailed breakdown of miscellaneous water revenues for the historic test

year and the two years immediately preceding the historic test year. For the historic test year,

provide a monthly breakdown and an explanation of monthly variances gleater than l5Yo.

RESPONSE:

Please see attached schedule.

Explanations of Miscellaneous Revenues Variances

Variances of l5%o or more occur almost every month across many accounts. A generic

explanation is provided below for all material accounts.

Dye Testing

PWSA charges dye testing fees under City Ordinance No. 3 of 2006, adopted March 28,

2006, effective July 5, 2006, as codified in Title Four, Public Places and Property, Article III
Sewers, Chapter 433, Illegal Storm Water Connections, of the Pittsburgh Code, and includes any

amendments thereto. Dye testing refers to commonly accepted plumbing test whereby a

nontoxic, non-staining dye is introduced into the surface Storm Water collection system of real
property to determine if any surface Storm Water is entering the Sanitary Sewer system. PWSA
collects application and inspection fees that fluctuate monthly.

Fire Hydrant Line Use

All water used through the fire system except during fires is metered, and the associated

sized meter will be installed for the requested line size for each line used. Customers using

hydrants for non-firefighting purposes are assessed a monthly minimum charge and metered

usage charge. These charges fluctuate based on customer needs.

Backflow Fees

Business Use Properties are required to be equipped with an approved Backflow
prevention device per section 608 of the Health Department's Plumbing Code. Backflow refers

to the flow of water and other liquids, mixtures, and substances into the Authority's Water
Mains, or into other lines carrying domestic water, from any sources other than those intended by
the Authority. PWSA collects various charges related to backflow prevention including
application and administration fees as well as inspection fees. These collections fluctuate

monthly based on demand.



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

Meter Sales

PWSA previously charged associated costs with meters, rernote reading devices, meter
replacement charges, and their installation. Based on PA PUC regulation, PWSA may not be
able to collect these charges, however, these revenues have been included in the FPFTY.

Non-Sufficient Funds Fees

PWSA collects non-sufficient funds fees based on retumed checks and insufficient
payments. These charges are based on customer payment patterns and fluctuate monthly.

Shut Fees

Customers are assessed shut off service fees when discontinuing service, whether
voluntarily or involuntary. Shut fees fluctuate with service discontinuance pattems.

Tap Fees

PWSA charges tap fees to customers connecting to the system. These charges, which
increase by meter size, recover both a share of the operating cost associated with connection to
the system as well as a capital component of system "buy-in". These fees also fluctuate
significantly based on a number of external factors. Large jumps typically indicate a tap fee

assessed for a large meter (or meters) or a development paylng a large number of tap fees.

Miscellaneous Fees (300)

The Miscellaneous Fees 300 account includes water miscellaneous revenues largely of
immaterial amounts. Examples of these revenues include, tower rental payments from Verizon,
scrap metal sales, immaterial reimbursernents from vendors, ALCOSAN incidentals such as

paper, ink, and materials for billing, past due reimbursements, occasional water billing
adjustments, and other miscellaneous sources. These amounts fluctuate monthly based on
various activity.

Miscellaneous Fees (400)

The Miscellaneous Fees 400 account includes sewer billing adjustments largely of
immaterial amounts. These adjustments occur infrequently and at varying amounts.

Penalties & Interest

If current water and sewer bills are not paid in full by their due dates, interest of .0083
percent per month is applied to the outstanding balance. Unpaid water and sewer charges are a
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II. OPERATING REVENUES

lien on the property and any resulting fines or penalties are the responsibility of the customer

These charges are based on customer payment patterns and fluctuate monthly.
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II. OPERATING REVENUES

II.7. Provide a monthly summary of customers added and lost by customer classification for the

historic test year and the current year-to-date.

RESPONSE:

Please see the attached schedule.



FR-II.7
Pittsburgh W.tcr & Scwcr Authority

Summarv of Customcrs Add.d e Lost - W.t!r

CLISS

Resrdentral

Customers Added
Customers Lost

Resrdental - CAP

Customers Added
Customers Lost

Commercral
Customers Added

Customers Lost

Industnal
Customers Added

Customers Lost

Health and Educatron
Customers Added

Customers Lost

Frre System
Customers Added

Customers Lost

TOTAL
Customers Added

Customers Lost

618
504

105
19

182
35

4
7

3
1

7
10

919
577

446
632

89
28

42
66

5
48

0
0

t4
9

596
783

510
399

89
L2

95
31

0
2t

0
0

t7
1

712
454

585
352

68
72

7!
25

0
0

1

0

9
2

735
391

251
380

82
13

42
47

0
0

0
0

5

9

380
449

284
561

75
11

42
25

0
0

0
3

9
7

410
607

395
574

79

16

28
4S

0
0

3
1

7
4

512
540

465
494

66
16

35
35

0
0

1

1

4
1

571
547

497
577

60
t2

40
53

0
0

1

3

8
5

505
550

505
725

7l
20

50
39

2
0

1

0

7
5

537
789

526
561

73
10

39
30

0
0

0
12

9
2

747
615

455
589

77
66

51
51

0
0

1

2

L2
t2

607
720



FR-II,7
Pittsburgh Watcr t Scwcr Authority

Summarv of Custom.rs Addcd I Lost - lYrtcr

uro Tast lar Ends Er 31- :

cL/asis

Resrdentral

Customers Added
Customers Lost

Resrdentral - CAP

Customers Added
Customers Lost

Commercral
Customers Added

Customers Lost

Industnal
Customers Added

Customers Lost

Health and Educahon
Customers Added

Customers Lost

Frre System
Customers Added

Customers Lost

TOTAL
Customers Added

Customers Lost

470
529

78
20

61
40

1

5

1

2

9
6

620
601
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II. OPERATING REVENUES

II.8. Provide for the historic test year and the current year-to-date, the number of
customers and monthly consumption for each classification of customers.

RESPONSE:

Please see the attached schedule for the customer billing information for the HTY (Jan-

Dec2020) and the FTY YTD (Jan2020). The attached billing information was used for the
customer billing analysis as a part of the Cost of Service Study and the direct testimony of
Harold J. Smith. Additional year-to-date information is available upon request.



FR-II.8
Pittsburgh W.t!r I Smr Authdiv

HTY I YTD CustoruE .od Casumption

cLllis

R6datral
Number of Aeounts Billed

Total Consumphon
Bllablc Consumpbon

Comrercral
Number of Accounts Brlled

Total Consumpbon
Bllable Consumpton

Indu$flal
Number of Accounts Brllcd

Tobl ConsumptDn
Ellable Consumphon

Helth and Educrtron
Number of Atrounts Billed

Total Consumpgon
Bllable Cmsumpuon

Frre SySem
Number of AEounts &lhd

Total Consumptron
&llable Consumptron

TOTAL
NUMBER OF ACCOUNTS BILLED

TOTAL CONSUMPTION
RTIIAHF'MqIIMMON

68,737
218,852

3,631,757

6,854
240,392

3,071,928

106

16,727
194,O57

176
73,376

1,155,782

1,289
519

56,510

7?,462
w,a76

R 111 l?1

68,788
218,528

3,621,600

6,8?2
249,176

3,131,413

99
t+,753

178,033

475
82,081

r,268,406

1,291
938

62,361

77,525
56s,575

I 761 815

6A,677
207,559

3,514,245

6,900
233,805

3,050,578

50
12,357

138,565

475
82,969

1,282,554

1,321
490

57,135

77,123
537,181

I 053 177

68,805
226,r5

3,7f5,2416

5,9s2
196,864

2,721,811

1,33.+

8,619
156,956

77,593
499,198

7.702.901

26
5,267

59,r57
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62,073

1,029,718

6,9#
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2,623,747
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22t,910

3,671,7v

26
5,807

74,038
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50,,r58

1,028,587

1,310
517

9,152

77,439
473,081

? .455.277

68,728
234,5O2

3,802,056

6,946
2063n

2,n9i59

478
72,79

1,188,846

1,310
468

56,311

29
16,118

169,511

77,491
530,231

7.995.183

58,570
217,578

3,936,755

6,94
276,315

3,352,030

476
98,384

1,550,995

1,306
548

57,094

29

t7,@6
178,356

77,325
e40,022

9.07S.190

68,428
253,551

3,997,r92

6,936
288,271

3,493,300

178
117,252

1,808,199

1,305
,r31

55,667

77,t77
581,090

9_572,008

29

21,585
211,649

68,452
2,rs,88,r

3,912,163

6,9.+8
283,041

3,351,784

.r59

103,088
1,60t,324

1,314
458

56,057

77,213
656,347

9.166.322

30
23,876

237,983

68,531
229,86

3,740,wa

6,958
266,175

3,196,780

32

20,823
2 1 r,382

474
95,559

1,491,509

r,3t7
1,387

58,652

77,3r2
613,850

8.7@.17r

58,519
228,t24

3,733,028

6,9v
228,007

2,893,sss

32

16,843
176,327

476
76,090

1,214,t55

1,328
381

55,.+93

17,3@
5'!.9,4..5

8.072.560

68,446
213,552

3,575,@7

7,016
190,726

2,672,45

463
63,225

1,064,091

32

14,616
ts7,o42

1,331

u7
59,109

77,248
482,766

7.528.774



FR-II.8
Pittsburgh W.tcr I Srrlr Authorit,

HTY I YTD Custom.B .nd Con3umption

Resdentral
Number of Accounts

Cmmmal
Number of A€cornts

Number of Accdnts

and Educatrm
Number of Accounts

Systm
Number of AccoJnts

NUMBER OF ACCOUNTS
TOTAL

Total
Bllable

Total
Brllable

Total
Brllable

Total

Brllable

Total
Brllable

68,215
226,131

3,715,81,r

6,987
188,617

2,654,471

32

16,485

t13,429

161
59,789

1,001,250

n,023
491,555

7

1,325
504

s7,171
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II. OPERATING REVENUES

II.9. Provide by customer classification for the historic test year and for the 2 prior years

the number of customers and consumption, and projected number of customers and consumption

for the 2 subsequent years.

RESPONSE:

Please see the attached schedule.



12 Months
Endcd

t2lstlzola

12 i{onths
Endcd

12l3tl2ot9

HTY
12 Months

Ended
L2l31l2O2O

FTY
12 Months

Ended
t2l3tl2o2L

FR-II.9

FPFTY
12 Months

Endcd
1213112022

63,262
4,077
6,738

80
484

1,307
202

76,L50

759,L40
48,920
80,855

965
5,808

15,689
2,422

Water
Billed Accounts

Regdential
Resrdential - CAP

Commercial
Industrial
Health or Education
Fire System
Municrpal

Total

Wastcwatcr
Billed Accounts

Residenbal
Residenbal - CAP

Commercral
Indusbral
Health or Education
Municrpal

Total

Pittsburgh Watcr i. Scwcr Authority
Historicel & Proicctcd Billinq Units

65,099
923

6,697
98

494
L,223

94,843
1,800
6,73t

97
484

1,269

64,368
2,568
6,786

43
474

1,307
202

63,903
3,436
6,739

80
484

L,307
202

76,150

Number of Brlls

Resrdential

Residental - CAP

Commercial
Industnal
Health or Education
Fire System
Municipal

Total

Billable Consumobon (Koal)

Residential
Residental - CAP

Residentral - CAP - Tier 2

Commercial
Industrral
Health or Education
Fire System
Municrpal

Total

74,534

781,189
11,077
80,365

1,173
5,932

14,673

75,222

778,rt9
21,594
80,767

r,158
5,805

t5,222

75,748

772,4t5
30,810
8t,432

516
5,688

15,689
2,422

766,832
41,228
80,855

965
5,808

15,689
2,422

894,409

2,04L,350
31,049

2,723,585
183,343

1,069,428
7,9L3

902,665

1,974,771
s5,055

2,5t7,870
192,645
975,581
2t,423

908,972

1,95r,570
74,953

2,023,059
172,830
832,774

L4,340

9L3,799 913,799

t,906,92t
LL6,707

7,449
2,42t,505

182,939
958,928

14,559
L97 733

1,951,165
98,353

6,278
2,053,405

L75,423
845,266

14,555
t97,733 L97 733

5,055,568 5,637,345 5,257,259 5,342,t78 5,806,741

88,101
1,697
8,273

98
494

87,289
2,740
8,273

98
484

85,601
3,604
8,308

46
474
274

86,112
4,823
8,285

82

484
274

85,2t2
5,723
8,285

82

484
274

Number of Bills

Residental
Residenhal - CAP

Commercial
Industrral
Health or Education
Municipal

Total

Billable Consumotion (Kgal)

Residental
Residental - CAP

Residential - CAP - Tier 2

Commercral
Industrral
Health or Education
Municrpal

Total

2,5gg,g2g
156,955

10,018
2,323,985

184,516
845,t42
195,909

2,518,813
L86,246
1r,888

2,698,622
191,255
958,980
193,013

98,554 98,884 99,307 100,059 100,059

1,039,211
43,244
99,701

548
5,688
3,288

1,183,967 1,186,608 1,191,680 t,200,7t4 t,200,7t4

1,047,471
32,883
99,279

L,170
5,805

1,033,343
57,872
99,420

982
5,808
3,288

1,022,543
68,672
99,420

982
5,808
3,288

1,057,206
20,369
99,279

1,181
5,932

2,703,956
66,466

3,005,529
192,007

1,058,859

2,49t,965
93,829

2,799,696
199,97t
975,430

2,599,739
118,166

2,289,64L
181,789
832,652
193.013

7,037,8t6 6,550,891 6,215,001 6,306,453 5,758,818
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II. OPERATING REVENUES

II.10. Provide a breakdown of the number and size of private fire services according to
the general water service class of customers.

a. Provide a listing of all public fire protection customers at historic test year-end

and the pro forma billing of current rates for each customer.

RESPONSE:

Please see the table below. Private fire protection customers have been grouped by their
existing rate classifi cations.

Line Size
HTY
2020

Actual

FTY
202t

Proiected

FPFTY
2022

Projected
1" or Less 14,856 14,856 14,856
I ll2"-3" 581 s8l 581

4" 60 60 60

6" or Greater t92 192 192

a. The City of Pittsburgh represents all of PWSA's public fire protection customers
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II. OPERATING REVENUES

II.1 1. Provide a detailed schedule ofsales for resale revenues for the historic test year and

2 preceding years showing revenues and units sold by customer.

RESPONSE:

Please see the attached schedule.



Pittsburgh Water & Sewer Authority
Water Sales for Resale

12 Months
Ended

L2l3Ll2OL8

12 Months
Ended

t2l3Ll2Ot9

FR-II.11

HTY

12 Month
Ended

L2l3Ll2O2O
Resale Customer Units (kgal)

Allegheny

Aspinwall

Fox Chapel

Hampton

PAWC

Reserve - 10"

Reserve - 6"

Sharpsburg

WestView

Total Units

Resale Customer Water Billing
Allegheny

Aspinwall

Fox Chapel

Hampton

PAWC

Reserve - 10"

Reserve - 6"

Sharpsburg

WestView

TotalBillings

7,9L1

81,386

612,6t6
3,607

5,400

97,405

L4,663

1,030

59,842

632,050

2,997

2,900

95,941

13,532

$

64,174

67t,023
3,346

92,650

13,316

6,845 8,410 2,692

$ 829,833 816,602 847,20t

$ 56,723

269,398

1,657,652

48,089

95,887

398,74t
65,994

15,191

201,668

L,992,893

19,930

96,087

413,470

64,947

216,266

2,064,945

9,487

77,41L

374,226

64,015

153,391 191,516 L44,149

$ 2,746,965 2,995,702 2,950,399



Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.12. Provide for the historic test year and the 2 pior years consumption and billings for
the ten largest customers at current rates. Provide the historic and fufure test year consumption

priced at proposed rates.

RESPONSE

Please see the attached schedule.
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Pittsburgh Water and Sewer Authority's Base Rate Filing

II. OPERATING REVENUES

II.13. Provide for the historic test year and the 2 prior years consumption and billings for
the ten largest sales for resale customers if such sales are not included in sales to the ten largest

customers requested in Part II.l2.

RESPONSE:

Please refer to schedule II.1 1.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.1. Prepare a sulnmary of operating expenses by operating expense account for the

historic test year and the 2 years preceding the test year.

RESPONSE

Please see the attached schedule.



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

r2l3Ll2018

12 Months
Ended

t2l3rl2019

FR III.l

HTY
12 Months

Ended
L2l3Ll2O2O

18,617,022
t,57L,406

7,029
2,74t

Direct Operating Expenses

Waoes & Salaries
4001 Salary Wages
4005 OT Premium Pay

4010 Shift Differential
4015 Semi Skill

4O2O Pay Adjustments
4025 Bonus
4030 Holiday Pay

4035 Vacation Pay

4040 Other
4045 Sick Pay

4050 PersonalTime Pay

4055 Comp Time Taken
4060 Comp Time Earned
4065 Jury Duty
4070 Military Leave

4075 Supper Pay

4080 Bereavement
4081 Paid Parental Leave
4085 Special
4090 Admin Leave
4095 Severence

Total Wages & Salaries

$ 14,013,851 $
1,814,303

6,887
7,126

L7,4t5,267 $
2,00t,622

6,905
6,525

5,500
63t,302

1,065,931
29,800
t6,3t4

558,976

2,725

33,M7
27,723

60,207
2,06t

L52,r74

827,894
L,207,626

100

10,748
6L8,4L7

5,553
2,885

32,728
35,046
16,600
72,484

445

915,618
1,279,163

27,431
630,t79

819
792

20,LM
24,901
L7,939
76,630

955,255
3,600

$ L8,275,754 $ 22,26t,855 $ 24,147,039

4110
41 15

4t20
4125
4130
4t35
4140
4145
4150
4155
4160
4165
4t70
4t74
4t75
4180
4185
4195
4t99

Emolovee Benefits
Fed Ins Contr Act Tx
Medicare
Fed Unemploy Tax
State Unemploy Tax

Workers Comp Insur
Med Health Ins
Med Hlth Ins Waiver
Short Term Disability
Long Term Disability
Life Ins <50k
Accident Death Dismember
Dental Ins
Vision Insur
Cust Seru Week
Uniforms
Tuition Reimburse
Retirement Benefit
Misc Benefits
Payroll Upload Except

Total Employee Benefits

TOTAL SAI.ARIES & BENEFTTS

1,125,580

255,3L7

34,478
(3,305)

3,527,702
57,233

L54,579
349,239
27,504

3,731
135,372

10,156
457

L67,t52
68,155

(22,029)
(1,4s6)

L,343,682
319,884

(1)
8,846

305,362
3,962,528

83,892
t77,0L3
28,738
33,4t9
4,519

t46,934
12,688

1,195
209,599
104,366

10,588
(22,632)

(21)

1,453,301

346,428

10,670

4,210,424
72,359

226,692
27,775
38,413

5,L7L
151,738
t5,287

155,684
u,196
95,076

(23,442)
(1,385)

$ 6,0s2,049 $ 6,730,702 $ 6,848,387

$ 24,327,802 $ 28,992,557 $ 30,999,026



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

tzl3Ll2Ot8

12 Months
Ended

t2l3tl2oL9

FR III.1

HTY
12 Months

Ended
L2l3tl2O2O

262,6t7
37,852
17,000
88,779
3,978

9,920

1,50/.,817
150,933
529,609
L25,775

732,7L6
445,308

16,480

Direct Operati ng Expenses

5005
5010
5015
s020
s02s
s030
s035
5040
5045
5050

5055
s060
5065
5070
5075
s080
s085

Chemicals
Alum
Boiler Chemicals
Calcium Hypochlorite
Cat Floc TL
Caustic Soda

Chlorine Cylinders
Chlorine Rail Car

Citric Acid
Copper Sulphate
Ferric Chloride

Hydrofluorosil Acid
Lime
Potassium Permanganate
Powdered Active Carbon
Soda Ash

Sodium Hypochlorite
Sodium Carbonate Peroxyhy

Chemicals

Equioment
Computer & Peripherals

Computers Networking
Furniture Fixture
Grounds Maint
Lab Equip
Machinery
Office Equipment
Vehicles

Equipment

Materials
Asphalt Cold Patch
Asphalt Cold-City
Asphalt Hot-City
Asphalt Hotmix
Asphalt Patch Bit Sealer
Brick
Cement Bagged
Gravel
Iron Steel Brass

Lumber
Sand
Slag

Stone
Top Soil

t2,340

60,504
799,616

1,411,089

777,308
70,890

109,855

986,76t
320,130

16,960

2LL,788
25,983

L08,736
225,780

1,923,669
140,479
462,458
247,338

820,686
433,0U

$ 3,965,453 $ 4,499,921 $ 3,925,786

5120

5125
5140
5145

5147
5150
5160

5190

5205
s210
5215
s220
5225
5227
5230
5235
5240
524s
5250
5255
5260
5255

890,552
378,556
L49,447
28,500
47,424

233,740
1,306

1,570,946

588,7L4
20,577
82,981
67,378

150,360
2,543,899

4,930
2,341,473

337,329
3,860

140,096
143,863
96,553

L73,961
37,070

577

$ 3,300,481 $ 5,900,312 $ 933,309

94,307 88,631 85,097

240
t,748
1,325
2,002

13,t76
t3,07t

364,670

7,047
21,886
9,971

383,089
8,t42
3,450

402
811

20s
26,047
2,658

338,716

543
t,243

s,296 t,871



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

Lzl3Ll2OL8

$ 495,835

12 Months
Ended

L2l3tl2OL9

$ 524,002

FR III.1

HTY
12 Months

Ended
t2l3ll2O2O

$ 455,807

Direct Operating Expenses

Materials

Operatino Contracts
5305 Annual Sewer Contract
5310 Boiler Compressr Elevtr
5315 CB Cleaning

5316 CB Repairs
5328 Curb Box Repair
5330 Debris Removal

5335 Drag Bucket
5340 Dumpster
5341 Vactor Debri Remove Cont

5342 Emergcy WaterUne Repair
5345 Inspection
5347 Inspection Field

5350 Key Lock Serv
5355 Landscape (Grounds)
5360 Meters

5370 Operating Contract Other
5375 Radionuclides
5380 Intr-Crcv Proj Panther Hollow
5383 Sewage Treatment
5385 Temporary Help
5390 Welding
5395 Water Relay DISC

5396 Sewer Relay DISC

Operating Contracts

Reoairs & Maintenance
5402 Annual Software Support
5405 Bldg Property Repairs
5408 Computer Hardware
5411 Computer Software Support
5413 Concrete Repairs
5415 Cranes Repairs

5417 Electrical Repairs
5420 Fence Repairs
5422 F ence Insta I lation
5427 GIS Hardware Software
5432 Hardware Repairs

5437 Heavy Equip Repair
5439 HVAC Plumbing
5444 Hydrant A Section

5445 Hydrant Misc Parts
5447 Hydrant Repair Parts
5452 Machinery Repairs

5457 Office Equip Repairs

198,360 27t,258

3,127,569
53,335

707,837

32,518
61,556

3,8U,919
1,3L3,962

793,856
1,363

87,U0

6,631,750
t7,963

732,709
48,514

37,574
1 1 1,326

5,777,90t
1,1t7,628

698,229
11

90,859

8,056,519

752,2t8

302,860

46,827
154,930

5,365,542
(34,374)

1,424,101
7,230

118,865

L,995,525 1,816,157 5,296,67t

254,245
15,500

$ 12,493,985 $ L7,352,454 $ 21,500,889

206
360

678,L46
224,240
30,592

6,929,923

143,886
1,990
5,292

10,760

2,781
64,35t

6,318,850
18,029

269,525
2,914
1,966

151,652

915,955
188,512

17,862

38,853
@,lLL

60,591
100

1,424,283
173,305
43,050
48,050

5,248,496
40,97L

175,886
42,L75
13,309
3,058

32,326
t57,489

43,085
1,156

139,483



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

L2l3Ll2OL8

1,506

12 Months
Ended

L2l3Ll2OL9

136,910

5,948

FR III.1

HTY
12 Months

Ended
L2l3Ll2O2O

297,515
1,736

Direct Operating Expenses

5462 Plant Repairs

5467 Power Tool Repairs
5472 Road Repair Plant

5475 Scanner
5482 Tool Repairs
5484 Hand Tool Repairs

5486 Misc Tool Repairs
5488 CC W Repairs
5490 Vactor Repairs
5491 Vehicle Repairs

7,652
165

5,470
t44,253
22,L03
6,630

3,269
1,588

467
223,473

13,4O9

22,476

983
1,475

779
25,493
17,358

890,330



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

t2l3tl201.8
399,057

12 Months
Ended

12l3Ll2Ot9

618,629

FR III.1

HTY
12 Months

Ended
L2l3Ll2O2O

108,291

Direct Operating Expenses

5496 Repair Maint Other

Repairs & Maintenance

Misc. Ooeratinq
5570 Testing Misc

Misc. Operating

Inventory - Castinos
6015 Casting Manhole CBasin

6025 Casting Risers Lids
6035 Casting Sewer Inlet
6060 Casting Water Valve Box

Inventory - Castings

Inventory - Clarifier
6115 Clarifier Paft Floc
6120 Clarifier Paft Screw
6125 Clarifier Paft Sludge

Inventory - Clarifier

Inventory - Eouipment
6200 Inventory-Equip
5220 Fire Exti nguishers
6245 Materials Handling

6260 Safety Equipment
6280 Vacuum Chlorinators

Inventory - Equipment

Inventory - Hardware
6300 Inventory-Hardware
6315 Fittings
6320 Hardware Other
6325 Hose Fitting
5330 Keys & Lock
6335 Lights
6340 Machinery Misc

5345 Meters

6350 Plumbing Inv Exp

6355 Power Tool Inv Exp

5350 Tools Inv Exp

6365 Hand Tools Inv Exp

Inventory - Hardware

Inventory - Heavy Equipment
6420 Backhoe

$ 8,819,279 $ 9,076,188 $ 8,790,610

805,853 1,02s,998 448,212

$ 805,853 $ 1,025,998 $ 448,212

27,t86

490

t5t,2L2
t5,707
3,220

33,882
8,481

15,068
130,505

$

49 426

$ 27,675 $ 2t9,5@ $ 188,036

$ $

2

71,687 L22,056
2,475

62,634

$ 71,689 $ t22,057 $ 65,109

2

15,060
286,546

18,310

33,848

516,096
45,846

L,320
108,193

26,108
5 1 1,380

20,070

9,278

39,919
95,t94

1 1,554
135,925

8,331

4,180
10,015
10,825
10,945

9,265
125,3t6185,629

$ 1,025,218 $ 887,578 $ 326,356

1,2t7 3,851 556



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

t2l3Ll2OL8

$ t,2t7

12 Months
Ended

t2l3Ll2Ot9

$ 3,861

FR III.1

HTY
12 Months

Ended
Lzl3Ll2O2O

$ ss6

Direct Operating Expenses

Inventory - Heavy Equipment

5s00
5s06
6515
6518
6s20
6525
6s26
6530
5540

6544
6548
6552
6555
656s
6570
6s80
5585

(1,102)
118

4,369
7,453

Inventory - Miscellaneous
Inventory-Misc
Batteries
Cleaning
Concrete Accessories
Copier Paper
Filters

Filters HVAC

FirstAid
Lamps
Lubricating Oil

Paint Oils Putty Glass

Paper Products

Pump Oil
Sewer Matls Supplies
Testing Dyes
Vehicle Oil

Welding Supplies-Inventory

Inventory - Miscellaneous

43,345

45,162

29,42L
210

59,968

t4,526

20,t02
1 1,533

t,594
2,023

18,516
595

14,283

1,883

t0,676
4,818

193

3,208 t43
5,3@
1,588

(tt7) 562

$ t02,437 $ 1,+0,133 $ 57,866

t52,787
Inventory - Pafts

6545 Parts Other
6680 Yard

Inventory - Parts

Inventory - Pipe
6705 Pipe
6710 Pipe Ductile
6755 Pipe Plastic
5765 Pipe Service Line

Inventory - Pipe

Inventory - Valves

6805 Valves <12in
6810 Valves >16in
5820 Valves GA

6825 Valves Misc

Inventory - Valves

INVENTORY TOTAL

DIRECT OPERATING TOTAL

Fees

7003 Bank Fees

7005 Certification Fees

136,633
33,567

36,631
136,439

$ 152,787 $ 170,199 $ 173,070

(6,767)
26,524

L,904
237,227

2t
8,175

4,452
523,557

2,909
t0,934

$ 19,758 $ 247,327 $ 541,853

81,813 258,003 95,029

$ 81,813

$ r,482,s94
$ 2s8,003 $ 96,029

$ 2,048,723 $ r,448,874

$ 39,863,128 $ 50,003,264 $ 48,314,085

278,243
3,319

263,420
2,718

269,922
2,759



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

L2l3Ll2OL8

35,381

24,L34
4L

s32
424,tlg

12 Months
Ended

t2lsLl2OLe

68,104
57,827

934

FR III.1

}ITY
12 Months

Ended
Lzl3Ll2O2O

98,652
757,270

t,587
82s

5t8,324

Direct Operating Expenses

7010 Membership Fees

7015 Permits
7020 Registration Fees

7030 Licenses
7035 Customer CC Fees

Total Fees

Freight and Postaoe
7105 Freight Hauling
7110 Freight Shipping

543,823

$ 765,768 $ 936,827 $ 1,549,339

50,990 63,490 40,208



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

Lzl3tl2OL8

508,324

12 Months
Ended

L2l3tl2Ot9
731,843

FR III.1

HTY
12 Months

Ended
L2l3Ll2O2O

330,345

Direct Operating Expenses

7115 Postage

Total Freight and Postage

Leases & Rents
7210 Copier Fax Machine
7215 Equip Rental
7255 Office Rent
7260 Pagers
7255 Radiolease(City)

Total Leases & Rents

Professional Services
Adveftising
Annual Report
Advertising - Marketing
Annual Audit
Billing Contract
CollAgency Sewage

Consultants
Consumer Confidence Rpt
Contingencies
Consulting Engineers
Misc Seru NonCapital
Ins Auto
Ins Commercial Prop
Ins Gen Liability
Ins Officers Director
Ins WorkersComp
Ins WorkersComp City
Internet Connection Serv
Legal
Legal Self Ins
Minority Women Bus Enter
Meter Services
Payroll Services

Prof Seruice Other
Trust Admin
Water Liens

Total Professional Seruices

$ 559,313 $ 795,333 $ 370,553

77,013
803,705
707,4L3

93,709
238,376
9L2,335

84,898
191,672

97t,698

$ 1,588,133 $ t,244,4L9 $ t,248,268

28,961 45,975 13,7547305
7306
7307
73t0
7315
732t
7323
7325
7328
7332
7335
7345
7348
7353
7359
7365
7366
7368
7370
7371
7373
7375
7382
7383
7389
7390

29,427
@,308

832,776

l,l6t,92t
1,707

11,766
L47,182

3,583,068
29,307

2r5,532
20,798
74,349

33,352
66,656

2,894,5L4

879,343
72,899

5,307,L68
71,235

5,068
49,683

470,L73

502,507
2,171

148,800

26,831
5,264,t9L

74,044
226,t72
2t,637
74,528

33,352
53,334

2,388,647

864,422
70,633

6,093,922
30,41t
8,000

48,613
408,853

2,298,014
t,476

134,585
69,487

3,565,869
t28,253
255,350

22,500
77,306

480,2t7
33,352

1,568
2,620,392

788,812
t25,460

6,143,089
77,385
30,000

$ L5,526,270 $ t6,444,502 $ L7,324,335

Suoplies

7405 Computer Softrruare Supplies
7422 Fuel-Gasses
7423 Fuel Kerosene
7424 Fuel Propane
7435 GIS Plotter Xerox
7440 Grounds & Maint Supp

35,175
6,851

t72,8t9

36,54L

Lt,722
153,209

26r
18,670

68,804
351,684

t,2t2
1,056

189,211 504,239



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

L2l3Ll2Ot8

12 Months
Ended

L2l3tl2OL9

FR III.1

HTY
12 Months

Ended
t2l3Ll2O2O

2,673
59,045
4t,4L4
20,209

Direct Operating Expenses

7443 tCE
7445 Lab Chemicals
7447 Lab Supplies
7450 Office Supplies
7490 Welding Supplies

4,278
48,937
37,62L
17,885

9,561
t22,807
u,263
79,397



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

r2l3Ll2018

$ 360,047

12 Months
Ended

t2l3Ll2OL9

$ 589,103

FR III.1

HTY
12 Months

Ended
t2l3Ll2O2O

$ 1,050,346

Direct Operating Expenses

Total Supplies

7505
7510
7s20
7540
7545
7550
7555
7560
7575
7590

Utilities
7605 Electric
7650 Natural Gas City
7675 Telemeter
7580 Cellular Phone
7681 Local Phones
7682 Long Distance
7683 Internet

Total Utilities

7705
77t0
77Lt
7712
77t5
7720
772t
7730
7735
7742
7743
7750
7760
7765
7770
7787
7789
7799
8180
8005

Travel & Entertainment
TE Airfare
TE Auto Rentals
TE Fuel

TE Lodging
TE Meals
TE Mileage
TE Semi narsConfe rences
TE Training
TE Travel Misc

TE Travel Purch Orders

Total Travel & Entertainment

6,706
t97

tL,4LL
4,427
L,439

L2,254
25,288
20,797

11,968

14,151
4,884
2,259

L8,457
t20,554
24,324

13,192

5,944
613

53

379
23,t32
30,206

$ 82,519 $ 196,597 $ 73,528

4,375,878
383,384

54,631
742,402
150,376

858

3,998,159
367,363

53,542
190,291
t56,337

460

3,7U,526
314,785
110,555
144,037
151,083

182

39 490

$ 5,107,539 $ 4,756,L52 $ 4,544,758

(3,150,810) (5,568,443) (5,9L7,956)

Miscellaneous Admin
Bad Debt
Capital Asset Reclass

DISC Asset Reclass

Cash Discount Taken
Claims Deductibles
Customer Refund CSM

Customer Refund AP

Fines Penalties
LienBuyBkExp

Education & Outreach
Employee Fund

Inv Adjustments
Misc Gen Admin Exp

One Call

Publication Subscription
3rd Pty LW Exp

3rd Pty Sew Tft Exp

Grants Awarded by PWSA

Non.City Water Reimburse
City Indirect Costs (Pension & Taxes)

Total Miscellaneous Admin

(s24)
353,049

(623)
587,017

667,728
20,500

240,929
5,847

18,195
24,884

(680)
555,304

494,192
24,455

71,710

19,70t
18,186
14,089

881,565
t5,372

t,373,gog
0

L4,921
4,288

50,512 4t,116

95,000 tt2,352
435,952

4,049,473

$ (362,819) $ (4,850,498) $ (234,573)



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses bv Account

12 Months
Ended

tzl3Ll2018

12 Months
Ended

tzl3u2ot9

FR III.1

HTY
12 Months

Ended
Lzl3U2O2ODirect Operating Expenses

GRAND TOTAL: DIRECT OPERATING EXPENSES $79,318,054 $89,542,588 I 94,539,067



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.2. Prepare a summary of operating expenses for the historic test year providing
annualizing and normalizing adjustments to arrive at adjusted future operating expenses for
ratanaking, including supporting data.

RESPONSE:

Please see the attached schedule.
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Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.3. List extraordinary property losses as a separate item, not included in operating
expenses or depreciation and amortization. Sufficient supporting data must be provided, such as

explanation and breakdown of costs.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.4. Supply detailed calculations of normalization of rate case expense, including
supporting data for outside services rendered. Provide the items comprising the rate case expense

claim (include the actual billings or invoices in support of each kind of rate case expense) and
the items comprising the actual expenses of the prior rate cases.

RESPONSE

Rate Case & DSIC Expenses

F"TY
2021

Rate Case

FPFTY
2022

Rate Case

Legal Counsel Costs $ 1,200,000 $ 1,260,000

Other Consultant 660,000 780,000

Total $ 1,860,000 $ 2,040,000

The aforementioned projected rate case costs are expected to be incurred by PWSA in
2021 and 2022 if the PWSA files another base rate case proceeding in 2022. These costs are

anticipated to be expensed as incurred with the full amount of the 2021 costs recognized in the
FTY and the full amount of the 2022 costs recognized in the FPFTY.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.5. Submit detailed computation of adjustments to operating expenses for salary, wage
and fringe benefit increases (union and nonunion merit, progression, promotion and general)
granted during the historic test year and during the 12 months subsequent to the historic test year.

Supply data for the historic test year showing:

a. Actual payroll expense (regular and overtime separately) by categories of
operating expenses, i.e., maintenance, operating transmission, distribution, other.

b. Date, percentage increase and annual amount of each general payroll increase

during the historic test year and future test year.

c. Dates and annual amounts of merit increases or management salary
adjustments.

d. Total annual payroll increases in the historic and future test years.

e. Proof that the actual payroll plus the increases equal the payroll expense

claimed in the supporting data by categories of expenses.

f. Detailed list of employee benefits and cost thereof for union and nonunion
personnel. Specific benefits for executives and officers should be included, and

costs thereof.

g. Support the annualized pension cost figures by providing the following:

(i) State whether these figures include any unfunded pension costs

Explain.

(ii) Provide latest actuarial study used for determining pension accrual
rates.

h. Submit a schedule showing any deferred income and consultant fee, paid to
both, corporate officers and onployees in historic and future test years.

RESPONSE

III.Sa Please see the attached schedule.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.Sb See below

III.Sc See below

III.Sd See below.

III.Se See the attached schedule

Date
Effective

Percent
Increase

Estimated
FY 2O2T

Impact
Pittsburgh Joint Collective Bargaining
Committee

2020 / 202t 3%13% $1,820,499

District Council 84 AFSCME Local 2719 &
Local2037

2020 I 2021 3%13% 289,502

Non-Union 2020 / 2021 3%13% 2.159.445

Date
Effective

Percent
Increase

Estimated
Annual
Amount

Supervisory / Managernent Jan-20 s1.88% s58,072.35

Supervisory / Managernent Jan-20 s.s6% 4,999.90

Supervisory / Managernent Apr-20 7.23% 2,902.64

Supervisory / Managernent Jul-20 9.75% tt,549.82
Supervisory / Managernent Nov-20 2.37% 1,585.37

Supervisory / Managernent Dec-20 r.76% 1,052.48

Supervisory / Management Dec-20 0.rt% 66.56

Supavisory / Management Dec-20 15.02% 7,953.92

Estimated
Annual Amount

2019 - 2020Increase in Salaries, Wages, & Benefits $ 2.006.470
2020 -2021Increase in Salaries, Wages, & Benefits 5,245,499

III.Sf See below.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

HTY
2020

Twelve Months Ended:
Federal lnsurance Contract Tax
Medicare
Federal Unemployment Tax
State Unemployment Tax
Workers Compensation Insurance
Medical Heahh Insurance
Medical Heahh Insurance Waiver
Short Term Disabiliry
Long Term Disability
Life Insurance <50k
Acc ident Death D ismemberment

Dental Insurance
Vision Insurance
Customer Service Week
Uniforms
Tuition Reimbursement
Retirement Benefit
Misc. Benefits
Payroll Upload Except

Total Employee Benefits

LO,670

FTY
2021

FPFTY
2022

4110

4115

4120

4125

4130

4135

4t40
4145

4150

4155

4160

4165

4170

4174

4175

4180

4185

4195

4199

L,453,3OL

346,428

4,2LO,424

72,359
226,692

27,775

38,4L3
5,L7L

LSL,73A

L5,287

155,684

u,L96
95,O76

(23,44'2).

(1,385)

$ 6,848,387

L,762,442
4L2,LU

15,000

L,887,98L
42,623

15,300

4,7OL,255

LLs,5L2
225,256
L49,7U
48,953

6,752
L7L,2LO

20,322
9,000

210,586

190,160

62,72L

4,52L,269
105,399

224,707

L33,347

46,L39
6,U5

t67,609
1&809
8,900

207,389
2LL,UO
28,892

(4L,732l,

$ 7,828,039 $ 8,256,815

III.5g Support the annualized pension cost figures

(i) Not applicable. Please see response to III.14 for additional information.

(ii) Please see response to III.l4 for additional information.

III.Sh. Submit a schedule showing any deferred income and consultant fee to corporate
officers or employees.

PWSA has not paid any deferred income and consultant fee to corporate officers
or ernployees.



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses for Ratemakino

FR-III.5a and FR-III.5e

FTY
12 Months

Ended
t2l3tl2o2L

HTY
12 Months

Ended
L2l 3Ll 2O2O AdjustmentsSalary, Wage, & Fringe Benefits

Administrative Division
Extutive Director

Salary & Wages

Overtime
Other Compensation
Benefits

Subtotal: Executive Director

$ 657,558 $
1,350

133,089
164,909

t32,766 $
(1,350)

(46,774)
57,704

800,323

86,315
222,614

$ 966,906 $ t42,347 $ 1,109,253

Customer Seruice
Salary & Wages
Overtime
Other Compensation
Benefits

Subtotal: Customer Seruice

Ma na g em e n t I nfo rma t io n Syste m s
Salary & Wages

Overtime
Other Compensation
Benefis

Subtotal : Managemen t Information Systems

Finance
Salary & Wages

Overtime
Other Compensation
Benefits

Subtotal: Finance

Human Resources
Salary & Wages
Overtime
Other Compensation
Benefits

Subtotal: Human Resources

Legal
Salary & Wages

Overtime
Other Compensation
Benefits

Subtotal: Legal

Public Affairc
Salary & Wages

Overtime
Other Compensation
Benefits

Subtotal : Public Affairs

959 931 139 2s2

$ 4,107,355 $ 906,332 $ 5,013,587

$ 2,416,050 $
184,919
535,454

853,752 $
L2,694

(99,366)

3,269,902
t97,6t4
437,088

1,109,184

$ 685,177 $
7Lt

80,631

177,274

573,482
7,502
5,855

68,509

$ 1,258,659
9,2L3

86,486
245 783

$ 943,794 $ 655,348 $ L,599,L42

$ L,157,460 $
54

t50,279
300,274

$ L,427,590

57,649
303,700

270,L30
(s4)

(92,629)
3,426

$ 1,508,057 $ 180,872 $ 1,788,939

$ 331,068
1,135

44,329
97,284

$ 190,219 $
(1,135)
I 1,788

521,287

55,t17
115,261t7 978

$ 473,815 $ 218,850 $ 692,666

$ 556,012 $ 110,828 $ 666,840

(15,504)
(6,391)

65,024
140,688

$ 88,933 $ 872,552

$ 449,629
684

52,534
104,268

95,072 $
4,963

(77,894)

544,701
5,647

34,640
L45,2t8

$

40 950

$ 607,115 $ 123,091 $ 730,206



Salary, Wage, & Fringe Benefits

Total : Adm in istra tbn Division

Pittsburgh Water & Sewer Authority
Ooerataino Exoenses for R.atemakino

FR-III.5a and FR-III.5e

FTY
12 Months

Ended
t2l3Ll2O2t

$ 7t,806,444

HTY
12 Months

Ended
t2l3U2O2O Adjusilnrents

$ 9,490,670 $ 2,315,774



Pittsburgh Water & Sewer Authority
Ooerataino Exoenses for Ratemakino

FR-III.5a and FR-III.5e

FTY

12 Months
Ended

Lzl3Ll2O2t

HTY
12 Months

Ended
l2l31-l 2O2O AdjustmentsSalary, Wage, & Fringe Benefits

Ooerations Division
E n vi ro n m e n ta I Com p lia n ce

Salary & Wages
Oveftime
Other Compensation
Benefits

Sub total : En viron men ta I Comp I iance

Warehouse
Salary & Wages

Overtime
Other Compensation
Benefits

Subtotal: Warehouse

Water Quality (Lab)
Salary & Wages
Overtime
Other Compensation

Benefits

Subtotal: Water Quality (Lab)

Water Treatnent Plant
Salary & Wages
Oveftime
Other Compensation
Benefits

Subtotal: Water Treatment Plant

Sewer Operations
Salary & Wages
Overtime
Other Compensation
Benefits

Subtotal: Sewer Operations

Water Distribution
Salary & Wages
Overtime
Other Compensation
Benefits

Subtotal: Water Distribution

Total : Operations Division

Enoineerino & Construction Division
E ng i nee ri ng & Con structio n

Salary & Wages

Overtime

$ 302,033 $
2,874

33,683
115,359

293,510 $
(2,874)
10,200

8,767

595,544

43,883
t24,t26

$ 453,949 $ 309,604 $ 763,553

$ 2L8,785 $
2,716

55,2t7
85,369

77,521 $
4,349

(25,619)
(10,871)

296,307
7,056

39,598
74,498

$ 372,088 $ 45,381 $ 4t7,469

$ 345,077 $
35,518
57,344

L37,670

98,250 $
13,128
8,929

14,345

443,327

48,@6
66,272

152,015

$ 575,609 $ 134,651 $ 710,260

$ 2,378,029 $
437,739
507,650
953,459

861,675 $
(263,486)

75,435
255,593

3,239,704
L74,253
583,084

1,2L9,052

$ 4,276,877 $ 939,2L7 $ 5,216,093

539 551

$ 1,975,368 $ 128,372 $ 2,L03,740

$ 1,062,587 $
115,390
339,677
457 715

$ 5,261,507 $
763,510

1,485,365
2,259,M7

151,594
5,018

(720,076)
81,837

1,080,867 $
(366,466)
(t4t,tL2)
306,730

$ 1,224,L80
120,408

219,60t

6,342,374
397,044

1,344,253
2,s65,777

$ 9,769,429 $

$ 17,423,32t $

880,019 $

2,437,243 $

t0,@9,448

19,860,563

$ 2,786,050 $
24,805

584,499 $
22,763

3,370,550
47,568



Pittsburgh Water & Sewer Authority
Ooerataino Expenses for Ratemakino

FR-III.5a and FR-III.5e

FTY

12 Months
Ended

L2l3tl2O2L
288,829
870,572

HTY
12 Months

Ended
L2l3Ll2O2O

395,431
878,750

Adjustments
(106,602)

(8,178)

Salary, Wage, & Fringe Benefits
Other Compensation
Benefits

Subtotal: Engineering & Construction

ToEl: Syshmwide Salaty, Wage, & Fringe BenefiB

$ 4,085,036

$30,999,026

$ 492,482

15,245,499

$ 4,577,5L8

$36,244,525



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

III.6. Supply an exhibit showing an analysis, by functional accounts, of the charges by affiliates
(service corporations, etc.) for services rendered included in the operating expenses of the filing
company for the historic and future test years and for the l2-month period ended prior to the
historic test year:

a. Supply a copy of contracts, if applicable.

b. Explain the nature of the services provided.

c. Explain the basis on which charges are made

d. If charges are allocated, identifu allocation factors used

e. Supply the components and amounts comprising the expense in this account.

f. Provide details of initial source of charge and reason thereof.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

III. OPERATING EXPENSE

IIL7. Describe costs relative to leasing equipment, computer rentals, and office space,

including terms and conditions of the lease. Explain the method of calculating monthly or annual
payments. If allocated from the parent company, provide the method of allocation.

RESPONSE:

PWSA has leasing iurangements with various companies for the leasing of office and

equipment and technology. The following table identifies the long-term leases with an

explanation for the method used for calculating the monthly or annual payments.

Annual Payment

Name: The Buncher Companv $864,031

Under this agreement, PWSA leases office space of 45,618 square feet for the main
administrative, field ops and engineering offices. Additionally, PWSA leases outdoor space of
196 square feet for a backup generator. Payments are made at a rental rate using a

predetermined rental rate equation throughout the term of 243 months of the lease agreement.

Name: Sham $90,649

Under this agreernent, PWSA leases fifteen multi-functional printers related to management
information systems. Payments are made at a predetermined rental rate constant throughout
the term (5 years) of the lease agreernent.

Name: Pittsbursh National Bank $1.800

Under this agreement, PWSA leases a credit card machine used in the customer service
department for customer payments. Payments are made at a predetermined rental rate constant
for the life of the lease agreement.

Name: Sensus USA, Inc. $636,000

This agreernent is for an advanced metering infrastructure lease that is overseen by the
customer service. Payrnents are made at a predetermined rate constant through June2029, of
the lease agteernent.
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III. OPERATING EXPENSE

III.8. Submit detailed calculations (or best estimates) of the cost resulting from storm
damage.

RESPONSE:

There are no costs for storm damage included in the HTY, FTY, or FPFTY
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III. OPERATING EXPENSE

IIL9. Submit details of expenditures for advertising (national, institutional and local
media). Provide a schedule of advertising expense by media categories for the historic test year

and the prior two comparable years with respect to:

a. Public health and safety

b. Conservation of energy.

c. Explanation of billing practices, rates, rules and regulations.

d. Provision of factual and objective data programs in educational institutions

e. Other advertising programs.

f. Total advertising expense.

RESPONSE:

Despite "advertising" line items within PWSA's budget, the Authority does not advertise
on national, institutional, or local media. The Advertising account (7305) includes costs such as:

Board of Directors meeting solicitations and job postings which mostly represent payments to
the New Pittsburgh Courier and the Pittsburgh Post-Gazette. The Advertising Marketing account
(7307) largely consists of payments to local businesses for staff business cards, website design
and support, banners, and otherprinted material needs. Education and OutreachQla\ consists

of payments to Dollar Energy Fund for CAP costs, sponsorships, brochures, and other materials.

Public Affairs costs have been included in the HTY, FTY, and FPFTY but these costs

largely include salaries for Public Affairs staff and professional services costs. Advertising-
Marketing and Education & Outreach include budgeted amounts for minimal advertising. These

costs are identified below.

FTY
2021

FPFTY
2022

Educational Campaims 30.000 43.750
Total $ 3o,ooo $ 43,750
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III. OPERATING EXPENSE

III.10. Prepare a detailed schedule for the historic test year showing tlpes of social and service
organization memberships paid for by the company and the cost thereof.

RESPONSE

PWSA pays membership fees to water industry organizations and other industry-related
associations. The payments for 2020 are included in III.24. There were no social andlor service
memberships paid during the test year by PWSA.
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III. OPERATING EXPENSE

m.11. Submit a schedule showing a breakdown by the expenditures associated with
outside services ernployed, regulatory commission expenses, showing expenses relating to rate

cases separately, and miscellaneous general expenses, for the historic test year and prior 2
comparable years.

RESPONSE

7300: Professional Se rvice

7305

7306

7307

7310

7315
7321

7323

7325

7328

7332

7335

7345

7348

7353

7359

7365
7366

7368

7370
7375

7382
7383

7389
7390

Twelve Months Ended:
Advertising
Annual Report
Advertising - Marketing
Annual Audit
Billing Contract
Coll Agency Sewage

Consultants

Consumer Confidence Report
Contingencies

Consuhing Engineers

Misc. Services - Non-Capital
Auto Insurance

Commercial P roperty Insurance

General Liability Insurance

Officers Director lnsurance
Workers Compensation Insurance

Workers Compensation Insurance - Crty

Internet Connection Server Insurance

Legal
Meter Services

Payroll Services
Prof Service - Other
Trust Admin
Water Liens

Total Profe s s ional Se rvice s $ 15,526270 16,444,592 17,324,335

s

Actual
2018

29,961

Actual
2019

45,975

5,068

49,683

470,173

502,507

2,171

148,800

26,931

52&,191
74,O44

226,172

21,637

74,528

HTY
2020

13,754

48,613

408,853

29,427

64,308

832,776

1,161,927

1,707

71,766

147,182

3,583,068

29,307

215,532

20,798

74,349

33,352

66,656
2,894,514

879,343

72,899
5,307,768

7123s

33,352

53,334

2,388,@7

8&,422
70,633

6,083,922

30,411

8,000

2298,014
tA76

134,585

69,487

3,565,869
1282s3
255,350
22,500

77,306
480217
33,352

1,568

2,620,392

788,812

125,460
6,143,089

77,385
30,000
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III. OPERATING EXPENSE

Resulatory Commission Expenses (7370. 7383. and
73231

Twelve Months Ended:
PUC Assessments (910)

PUC Support

Finance (913)

Legal (916)

Total Regulatory & Rate Case Expenses

7700: Miscellaneous Admin
Actual
2018

($s23)

353,049

881,565

L5,372

50,512

1,373,808 240,929

Actual
2018

$836,801

2,245,865

774,002

$3,856,668

Actual
2019

$953,1 70

HTY
2020

$1,132,932

1,463,403

1,224,401

$3,640,974

2,104,207

$ 1,085,596

$4,322,734

77t2
77t5
7721

7730

7742

7743

7750

1160

7765

7770

7799

8180

8005

Twelve Months Ended:
Cash Discount Taken

Claims Deductibles

Customer Refund. AP

Fines Penalties

Education & Outreach

Employee Fund

Inventory Adjustments
Misc. General Admin
Expense

One Call

Publication Subscription

Grants Awarded by PWSA
Non.City Water
Reimbursement
City Indirect Costs (Pension
& Taxes)
Total Miscellaneous Admin

- 435,952

- 4,049,473

$2,787,991 $1,717,944 $5,683,381

14,921

4,299

95,000

Actual
2019

($623)

587,017

667,728

20,500

4l,l16

5,847

1 8,1 95

24,884

112,352

HTY
2020

($680)

556,304

494,191

24,455

71,710

79,701

18,186

14,089
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III. OPERATING EXPENSE

III. 12. Submit details of information covering research and development expenditures,

by project, within the company and note forecasted company programs.

RESPONSE:

No research and development expenditures were incurred during the HTY nor are any

expected to be incurred in the FTY and FPFTY.
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III. OPERATING EXPENSE

III. 13. Provide a detailed schedule of all charitable and civic contributions by recipient
and amount for the historic test year.

RESPONSE:

There were no charitable and civic contributions paid during the historic test year by
PWSA.
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III. OPERATING EXPENSE

III.l4. Provide the two most recent actuarial studies for both pension expense and

postretirement benefits other than pensions (OPEBs).

RESPONSE

PWSA employees participate in the City of Pittsburgh Municipal Pension Fund Plan
(Plan). Employees who became members of the Plan prior to January l, 1988 are required to
contribute 5%o of pre-tax pay. Those joining thereafter are required to contribute 4o/o. The City's
obligations relative to the Plan are determined in accordance with various Pennsylvania statutes.

The extent of the Authority's participation in such obligations with respect to those former City
ernployees whose membership continued upon becoming employees of the Authority is
determined by the shared interpretation of the City and Authority of the intent of the Cooperation
Agreement.

The Plan has not reported or attributed measurements of assets or the net pension liability
on the basis of the goup of mernbers who are Authority employees. As of the date of this filing,
the amount of the assets and liabilities of the Plan that is attributable to PWSA participants (both

employees and retirees) is unknown as a detailed study has not been performed to separate the
plan between the City and the Authority. As such, this information is unavailable at this time.

Eligibility for ongoing non-union employee participation in the City's Plan ended on

March 1,2019, as the Authority has introduced another retirement plan. At this time, all new
non-union ernployees of the Authority may elect to contribute to an established 401a plan with
the benefit of an ernployer match once vested. No new non-union ernployees hired after March 1,

2019 are eligible for participation in the City of Pittsburgh Municipal Pension Fund Plan.
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III. OPERATING EXPENSE

III.15. Identify the total pension expense under statement of accounting standards (SFAS

87) for the historic test year and the portion charged to operation and maintenance (O & M).
Include an analysis showing the contribution to the pension plan and the amount deferred or
expensed for each of the past2 years and the historic test year. Also provide any estimates for
the future year.

RESPONSE

Please see the response to III.14.
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III. OPERATING EXPENSE

IIL16. Provide an analysis of OPEBs showing the accrual amount under SFAS 106 and

the pay-as-you-go expense.

RESPONSE:

Not applicable. PWSA does not offer other post-employment benefits.
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III. OPERATING EXPENSE

Ill.l7. Reconcile the historic and future test year SFAS No. 106 expense levels with the

amount identified in the actuarial report.

RESPONSE:

Not applicable. PWSA does not offer other post-employment benefits.
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III. OPERATING EXPENSE

III.18. Identify the actual or projected amounts contributed to SFAS No. 106 funds for
the historic and future test years. Identify the actual or projected dates and amounts of the
contributions.

RESPONSE:

Not applicable. PWSA does not offer other post-employment benefits.
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III. OPERATING EXPENSE

III. 19. Explain the funding options or plans which are being used for SFAS No. 106

costs. Identify the portion of costs which are eligible for tax preferred funding.

RESPONSE

Not applicable. PWSA does not offer other post-employment benefits
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III. OPERATING EXPENSE

III.20. State whether the company is studying or anticipating any changes to its
postretirement benefits offered to unployees as a result of SFAS No. 106 or for other reasons. [f
yes, provide the study and explain the anticipated change.

RESPONSE:

We do not anticipate any changes in postretirement benefits durirtg the FTY or FPFTY
and therefore have not included any cost for such changes.
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III. OPERATING EXPENSE

lII.2l. State whether the historic test year expenses reflect any accruals fbr
postunployment benefits under SFAS 112. [f yes, provide complete details including supporting
documentation, assumptions, and funding mechanisms.

RESPONSE

The historical test year does not include any accruals for postemployment benefits
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III. OPERATING EXPENSE

lll.22. Provide a copy of all incentive compensation and bonus plans and provide the
level of related bonus payments included in the cost of service. Provide information for the
preceding 2 years and any changes since the last rate case.

RESPONSE:

In 2018, PWSA extended an offer to Bob Weimar to officially become Executive
Director. Per Weimar's contract, he is eligible for serni-annual bonuses of up to $13,000. This
bonus is based on performance metrics and the amount is determined at the sole discretion of the
PWSA Board of Directors. Effective June2020, Bob Weimar is no longer employed at the
PWSA. Thus, PWSA will not incur the potential semi-annual bonuses associated with his
contract moving forward.

There are no bonus or incentive compensation costs included in the FTY and FPFTY
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III. OPERATING EXPENSE

IlL23. Provide the most recent insurance premiums for each type of insurance coverage,

both employee benefit and those purchased for the company, reflected in the company's filing. If
available, provide estimated premiums for the subsequent calendar year.

RESPONSE:

Please see the tables below.

4100: Employee Benefits - Insurance

4110

4135

4140

4145

4150

4155

4160

4165

4170

Twelve Months Ended:
Fed Insurance Contract Act Tax

Med Health Insurance

Med Health Insurance Waiver

Short Term Disability
Long Term Disability
Life Ins <50k

Accidental Death/Dismember

Dental Insurance

Vision Insurance

Total Employee Benefit -
Insurance

$6,201,160 $6,985,766 $7,326,425

HTY
2020

$ 1,453,301

4,210,424

72,359

226,692

27,775

38,413

5,171

151,738

75,287

FTY
2021
1,762,442

4,521,269

105,399

224,707

133,347

46,139

6,045

167,609

l g,g0g

FPFTY
2022
l,gg7,gg 1

4,701,255

175,512

225,256
149,784

48,953

6,752

17l,2l0
20,322

7300: Professional Services - Insurance

7345

7348
73s3

7359

7365

7366
7368

Twelve Months Ended:
Auto Insurance

Commercial Prop Insurance

Gen Liability Insurance

Offi cers Director Insurance

WorkersComp lnsurance

WorkersComp City Insurance

Intemet Connection Server Insurance

Total Professional Svcs. Insurance

HTY
2020

$128,253
255,350

22,500
77,306

480,217

33,352

1,569

$998,546

FTY
2021

45,784

263,947

22,929

93,079

450,000
40,000

FPFTY
2022

135,000

265,000

25,000

80,000

455,000
40,000

$915,739 $1,000,000
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III. OPERATING EXPENSE

IlI.24. Provide the level of payments made to industry organizations included in the cost

of service along with a description of each payee organization.

RESPONSE

Please see below

Organization Per Books

72/37/2020
Description

AFRICAN AMERICAN CHAMBER OF

COMMERCE OF WESTERN PA

s00.00 ASSOCIATE MEMBERSHIP RENEWAL

ALLEGHENY CONFERENCE ON COMMUNITY
DEVELOPMENT

3,500.00 2O2O PLEDGE MEMBERSHIP

ALLEGHENY LEAGUE OF MUNICIPALITIES 440.00 YEARLY DUES

AMERICAN WATER WORKS ASSOCIATN 15,020.00 AWWA ANNUAL MEMBERSHIP

NACWA 13,690.00 2O2O NACWA MEMBERSHIP

NFPA INTERNATIONAL 445.00 MEMBERSHIP RENEWAL

PA MUNICIPAL LEAGUE 5s.00 L3P MEMBERSHIP

PA RURAL WATER ASSOCIATION 1,039.00 RENEWAL MEMBERSHIP DUAL

SYSTEM

PAWARN 1,250.00 PA WAREN ANNUAL DUES

PENNSYLVANIA ASSOCIATION OF NOTARIES 696.00 MEMBERSHIP - 2 Paralegals

PENNSYLVAN IA M U NICI PAL AUTH. ASSOC. 2,600.00 2O2O MEMBERSHIP DUES
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III. OPERATING EXPENSE

III.25.If the company has included any costs associated with canceled construction
projects or obsolete inventory in requested rates, separately identi[ the items, provide the related

amounts and explain the reason for the cancellation or obsolescence.

RESPONSE

PWSA has not included any costs associated with cancelled construction or obsolete
inventory.
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III. OPERATING EXPENSE

lll.26. Explain how the company accounts for vacation pay for book and ratunaking
purposes.

RESPONSE

For accrual-basis financial reporting (PWSA Audit), a liability for vacation, personal, and

sick days is accrued when related benefits are attributable to services rendered and to the extent it
is probable that the Authority will ultimately compensate employees.

PWSA is filing this rate case on a cash-basis and, accordingly, PWSA has made no claim
for vacation pay for ratemaking purposes since a full cash salary and wage costs for each

employee has been included in PWSA's Revenue Requirement.
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III. OPERATING EXPENSE

l[l.27. [ndicate whether any employee positions have been eliminated since the

commencement of the historic test year or are expected to be eliminated during the future test
year.

RESPONSE

No unployee positions have been eliminated since the commencement of the historic test year or
are expected to be eliminated during the future test year.

PWSA has terminated anployees and employees have resigned from various positions

throughout the organization. However, it is the expectation that those position will be refilled
instead of being eliminated.
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III. OPERATING EXPENSE

III.28. Furnish the name of each supplier, gallonage and expense for water purchased as

recorded in Water Purchased for Resale-Account 706 for the historic test year and two preceding

years.

RESPONSE:

PWSA has not purchased water for resale in the HTY nor the two preceding years
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IV. TAXES

IV.l. Provide a copy of the latest Pennsylvania Corporate Tax report and the latest

Pennsylvania Corporate Tax settlernent.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority.
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IV. TAXES

IV.2. Submit details of calculations for taxes, other than income, where a company is
assessed taxes for doing business in another state, or on its property located in another state.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.3. Submit a schedule showing for the last 3 years the Income Tax refunds, plus

interest, net of taxes, received from the Federal govemment due to prior years' claims.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority.
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IV. TAXES

IV.4. Provide detailed computations showing the deferred income taxes derived by using
accelerated tax depreciation applicable to post-1969 utility property that increases productive
capacity, and accelerated depreciation rate (ADR) rates on property (separate between State and

Federal; also, rate used). If based on the historic test year, justifu.

a. State whether tax depreciation is based on all rate base iterns claimed as of the

end of the future test year, and whether it is the annual tax depreciation at the end

of the future test year.

b. Reconcile any difference between the deferred tax balance, as shown as a

reduction to measures of value (rate base), and the deferred tax balance as shown
on the balance sheet.

RESPONSE

Not applicable to PWSA as tax-exernpt municipally-owned authority
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IV. TAXES

IV.5. Submit a schedule showing a breakdown of accumulated investment tax credits,
(3yo, 4yo,7o/o,lUy;o and ll%o), together with details of methods used to write-off the unamortized

balances.

RESPONSE

Not applicable to PWSA as tax-exernpt municipally-owned authority
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IV. TAXES

IV.6. Submit a schedule showing the adjustments for taxable net income per book,
including below-the-line items, and pro-forma under existing rates, together with an explanation

of any difference between the adjustments. Indicate charitable donations and contributions in the

tax calculation for ratemaking purposes.

RESPONSE

Not applicable to PWSA as tax-exempt municipally-owned authority.
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IV. TAXES

IV.7. Submit detailed calculations supporting historic and future taxable income before

State and Federal Income Taxes where the income tax is subject to allocation due to operations

in another state, or due to operation of other taxable utility or nonutility business, or by operating

divisions or areas.

RESPONSE

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.8. Furnish a breakdown of major items comprising prepaid and deferred Income Tax
charges and other deferred income tax credits and reserves by accounting areas.

RESPONSE

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.9. Explain the reason for the use of cost of removal of any retired plant figures in the

Income Tax calculations.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.10. State whether all tax savings due to accelerated depreciation on property installed
prior to 1970 have been passed through to income. If not, explain.

RESPONSE

Not applicable to PWSA as tax-exernpt municipally-owned authority



Pittsburgh Water and Sewer Authority's Base Rate Filing

IV. TAXES

IV.l 1. Show any income tax loss/gain carryovers from previous years that may affect
historic test year income taxes or future test year Income Taxes. Show loss or gain carryovers by
years of origin and amounts remaining by years at the end of the historic test year.

RESPONSE

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IY.l2. Provide a detailed analysis of taxes accrued per books as of the historic and future
test year date. Also supply the basis for the accrual and the amount of taxes accrued monthly.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.13. Under Section 1552 of the Internal Revenue Code and Regulations at 1.1552-l if
applicable, a parent company, in filing a consolidated Income Tax return for the group, must

choose one of four options by which it must allocate total income tax liability of the goup to the
participating members to determine each mernber's tax liability to the Federal government. If
this request is not applicable, provide an explanation.

a. State what option has been chosen by the group

b. Provide, in summary form, the amount of tax liability that has been allocated to

each of the participating members in the consolidated Income Tax return.

c. Provide a schedule, in summary form, of contributions, which were determined

on the basis of separate tax return calculations, made by each of the participating
members to the tax liability indicated in the consolidated group tax return.

Provide total amounts of actual payments to the tax depository for the tax year, as

computed on the basis of separate returns of members.

d. Provide annual Income Tax return for group, and if Income Tax return shows

net operating loss, provide details of amount of net operating loss allocated to the

Income Tax returns of each of the members of the consolidated group.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority.



Pittsburgh Water and Sewer Authority's Base Rate Filing

IV. TAXES

IV.14. Provide a copy of the Corporate Federal Tax Returns and supporting schedules for
the preceding 3 years and, if applicable, a copy of the calculation workpapers for the company's
consolidated tax savings adjustment.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

ry.15. Provide a schedule of Federal and Pennsylvania taxes, other than Income Taxes,

calculated on the basis of test year per book, pro forma at present rates, and pro forma at
proposed rates, to include the following categories:

a. Social Security.

b. Unemployment.

c. Capital Stock.

d. Public Utility Realty.

e. PUC assessment.

f. Other property.

g. Any other appropriate categories.

RESPONSE:

15.a. Social Security

PWSA's anployer share of Social Security and Medicare Taxes is as follows:

Fiscal Year Ending December 31,2020 $ 1,830,883

Fiscal Year Ending December 31,2021 $ 2.r74.626
Fiscal Year Ending December 31,2022 $ 2,330,604

15.b. Unemployment

PWSA's employer Pennsylvania Unanployment Tax is as follows:

15.c. Capital Stock

Fiscal Year Ending December 31,2020 $ 14,837

Fiscal Year Ending December 31,2021 $ 15,000

Fiscal Year Ending December 31,2022 $ 1s,300

Not applicable.
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IV. TAXES

15. Public Utilitv Realty

Not applicable.

15.e. PUC Assessment

PWSA's PUC assessment is expensed as follows:

15.f. Other Property

Not applicable.

15.g. Any Other Appropriate Categories

Not applicable.

Fiscal Year Ending December 31,2020 $1,132,932
Fiscal Year Ending December 31,2021 $l,3oo,ooo
Fiscal Year Ending December 31,2022 s1,500,000
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IV. TAXES

IV.l6. Submit a schedule showing a breakdown of the deferred Income Taxes by State

and Federal per book, pro forma, existing rates, and under proposed rates.

RESPONSE

Not applicable to PWSA as tax-exempt municipally-owned authority
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IV. TAXES

IV.17. With respect to determination of income taxes, Federal and State:

a. Show Income Tax results of the annualizing and normalizingadjustments to the
historic test year before any rate increase.

b. Show Income Taxes for the annualized and normalized test year.

c. Show Income Tax effect of the rate increase requested.

d. Show Income Taxes for the normalized and annualized test year after
application of the full rate increase.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority.
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IV. TAXES

IV.18. State amount of debt interest utilized for Income Tax calculations, and details of
debt interest computations, under each of the following rate case bases:

a. Actual per book test year.

b. Annualized historic test year-end.

c. Proposed fufure test year-end.

RESPONSE:

Not applicable to PWSA as tax-exempt municipally-owned authority.
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V. RATE BASE

V.l. Provide a schedule showing the measures of value and the rates of return at the

original cost in the current case. All claims made on this exhibit should be cross-referenced to
appropriate exhibits.

RESPONSE : Not applicable.
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V. RATE BASE

Y.2.lf a claim is made for construction work in progress, include, in the form of an

exhibit, the summary page from all work orders, amount expended at the end of the historic and

future test year and anticipated in-service dates. Indicate if any of the construction work in
progress will result in insurance recoveries, reimbursements, or retirements of existing facilities.
Describe in exact detail the necessity of each project claimed if not detailed on the summary
page from the work order. Include final completion dates and estimated total amounts to be spent

on each project. This exhibit should be updated at the conclusion of these proceedings.

RESPONSE: Not applicable
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V. RATE BASE

V.3. If a claim is made for nonrevenue producing construction work in progress, include,
in the form of an exhibit, the summary page from all work orders, amount expended at the end of
the historic and future test year and anticipated in-service dates. Indicate if any of the
construction work in progress will result in insurance recoveries, reimbursements, or retirements
of existing facilities. Describe in exact detail the necessity of each project claimed if not detailed
on the summary page from the work order. Include a list of items needed to complete each
project, such as landscaping and fencing, and estimated total amounts to be spent to complete
each project. These exhibits should be updated at the conclusion of these proceedings.

RESPONSE

Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.4. If a claim is made for plant held for future use, supply the following:

a. A brief description of the plant or land site and its original cost.

b. expected date of use for each item claimed.

c. Explanation as to why it is necessary to acquire each item in advance of its date

ofuse.

d. Date when each itern was acquired.

e. Date when each item was placed in the plant held for future use account.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.5. If fuel stocks comprise part of the cash working capital claim, provide an exhibit
showing the actual book balances, noting quantity and price for the fuel inventories by type of
fuel for the l3 months prior to the end of the historic test year by location, station, etc. Explain
the method of determining the claim if other than that described above.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.6. Explain in detail by statement or exhibit the appropriateness of claiming any
additional iterns, not previously mentioned, in the measures of value.

RESPONSE : Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.7. Provide schedules and data in support of the following working capital items:

a. Prepayments-list and identify all items.

b. Federal Income Tax accrued or prepaid.

c. Pennsylvania State Income Tax accrued or prepaid.

d. Pennsylvania Capital Stock Tax accrued or prepaid.

e. Pennsylvania Public Utility Realty Tax accrued or prepaid.

f. Payroll taxes accrued or prepaid.

g. Any adjustments related to the above items for ratemaking purposes.

RESPONSE:

7.a. Prepayments-list and identify all items - See the response to FR X.6.

7.b. Federal Income Tax accrued or prepaid - Not applicable

7.c. Pennsylvania State Income Tax accrued or prepaid - Not applicable.

7. Pennsylvania Capital Stock Tax accrued or prepaid - Not applicable.

7.e. Pennsylvania Public Utility Realty Tax accrued or prepaid - Not applicable

7.f. Payroll taxes accrued or prepaid - Not applicable.

7.g. Any adjustments related to the above items for ratemakins pumoses - Not
applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.8. Supply an exhibit supporting the claim for cash working capital requirernent based

on the lead-lag method.

a. Pro forma expenses and revenues are to be used in lieu of book data for
computing lead-lag days.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.9. Indicate if amortized expenses have been removed from the lead-lag study. If so,

please provide documentation showing such removal. If not, provide a list of such amortization
expenses included.

RESPONSE: Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

V. RATE BASE

V.10. Identify the funds availability iurangements or terms which the company has with

its banks with respect to deposits of customer checks. For example, does the company have same

day or next day access to funds deposited?

RESPONSE:

PWSA has a number of payment options for the collection of customer accounts

receivables. Payments for PWSA serrrice are accepted by customer check, credit card, ACH

(electronic) transfer, in-person at 7-Eleven, Family Dollar, Dollar General, or CVS Pharmacy

stores, or with Zipcheck.

The following excerpt is from the PNC Bank, PWSA's primary checking and deposit

account, Corporate Funds Availability Policy for PWSA regarding the availability of customer

deposits.

Same Day Availability

Funds from the following deposits are available on the same business day as the day of
their deposit:

o All cash deposits made to a PNC Bank teller
o Wire Transfers
o Electronic Deposits

Next Day Availability

If you make a deposit before the cut-off time on a business day that we are open, funds

from deposits of checks or money orders identified below will be available on the first business

day after the business day ofyour deposit for all purposes.

o Checks and money orders drawn on PNC Bank

o U.S. Treasury checks payable to you
o Federal Reserve Bank checks, Federal Home Loan Bank checks and U.S. Postal Service

money orders payable to you
o State and local goverrment checks that are payable to you, if you use a special deposit

ticket available upon request at a PNC Bank branch office
o Non-PNC Bank cashier's, certified and teller's checks that are payable to you, if you use

a special deposit ticket available upon request at a PNC Bank branch offtce

You are required to separate checks requiring special deposit tickets from other checks

you are depositing.
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V. RATE BASE

Longer Delays May Apply

Funds you deposit by check may be delayed for a longer period under the following
crrcumstances:

o We believe a check you deposited will not be paid.
o You deposit checks in any one day totaling more than $5,000.
o You redeposit a check that has been returned unpaid.
o You have overdrawn your account repeatedly in the last six months.
o There is an emergency such as a failure of communications or computer equipment.

We will notifu you of the delay in your ability to withdraw funds for any of the reasons

listed, and we will tell you when the funds will be available. In this case, funds from items
deposited as set forth above under "Other Check Deposits" will usually be available no later than
the fifth business day after the business day of your deposit for all purposes.
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V. RATE BASE

V.1 1. In reference to materials and supplies

a. What method of inventory valuation was used to develop the claim for
materials and supplies?

b. Does the utility use a material and supply model to calculate needed material

and supply levels?

c. If so, provide the model. Supply an illustrative example of how the monthly
balances are derived.

d. Provide the actual monthly value for the inventory of materials and supplies for
the past 12 months. Supply as of the end of the historic test year, a l3-month
average, by month, for the material and supply account.

e. Provide the monthly level of materials and supplies for 3 years prior to the

conclusion of the historic test year.

RESPONSE

11.a. What method of inventory valuation was used to develop the claim for materials

and supplies?

Not applicable to a cash-basis utility

11.b. Does the utility use a material and supply model to calculate needed material and

supply levels?

No, it does not

11.c. If so, provide the model. Supply an illustrative example of how the monthly
balances are derived.

Please refer to response to question 11b.
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V. RATE BASE

1l.d Provide the actual monthly value for the inventory of materials and supplies for
the past l2 months. Supply as of the end of the historic test year, a l3-month
avera9q by month, for the material and supply account.

PWSA expenses materials and supplies as incurred and does not track materials
and supplies in a balance sheet account. In addition, PWSA is filing on a cash basis and,

therefore, is not making a claim for materials and supplies.

11.e. Provide the monthly level of materials and supplies for 3 years prior to the
conclusion of the historic test year.

Please see the response to 11d.
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V. RATE BASE

Y .12. For each nonblanket or projected plant addition to cost the greater of $ 100,000 or
0.5% of current rate base, included in the future test year, please provide:

a. Description of the project.

b. Original budgeted cost broken down by allowance for funds used during
construction (AFUDC) and non-AFUDC components.

c. Current budgeted cost broken down by AFUDC and non-AFUDC components.

d. Reason for change in budgeted cost.

e. Original estimated date of completion and in service.

f. Current estimated date of completion and in service.

g. Reason for change in completion date.

h. Anticipated retirement related to the plant addition.

i. Starting date of project.

j. Amount expended to date.

k. Percent of project currently complete.

l. The depreciation rate applicable.

m. Identify which projects are due to a Pennsylvania Department of
Environmental Protection (PA-DEP) or Federal Environmental Protection Agency
(EPA) requirement.

RESPONSE:

PWSA's Capital lmprovernent's Plan (CIP) is addressed in the written testimony of Barry
King and Edward Barca. The testimonies include summary level descriptions of the key projects

as well as the CIP itself. A detailed listing of planned capital projects and information related to
their intended use is included as part of the LTIIP, which was approved on August 27,2020.
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V. RATE BASE

V.13. Explain how the future test year plant balances were projected and provide
supporting workpapers and documentation.

RESPONSE:

PWSA is filing on a cash-basis fully projected test year. Due to the nature of a cash basis

filing, projected plant balances do not directly impact the revenue requirement and resulting
rates. However, utilizing the five-year CIP, PWSA has projected future plant and fixed asset

balances. The objective of this projection is to show the magnitude of the CIP and it's means for
financing. For the CIP and projected plant balances, please refer to the written testimony of
Barry King and Edward Barca.
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V. RATE BASE

V.14. Are all of the assets used in the plant-in-service claim used exclusively by the

water or wastewater utility? If not, provide the estimated percentage that each shared asset is

used by other entities.

RESPONSE:

All assets in the plant-in-service claim are used by the water or wastewater utility
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V. RATE BASE

V.15. Is all plant included in rate base currently being used in providing water or

wastewater service? If not, provide a schedule which presents those plant items which are not,

and indicate the corresponding amounts and account numbers. Further, provide a detailed

narrative explaining the reason why such plant is not being used and the anticipated future

disposition of the plant.

RESPONSE:

All plant in serrrice included in the rate base is used and useful. All projected investments

during 2022 wlll be placed in service by the end of 2022 and be used and useful. All projected

investments during 2023 will be placed into service by the end of 2023 and will be used and

useful.
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V. RATE BASE

V.16. Provide all workpapers and supporting documentation showing the derivation of
the projected balances of contributions in aid of construction, customer advances for construction
and company service line and customer deposits for the future test year.

RESPONSE

[n2020, PWSA received donated property, or contributions in aid of construction, of
$76,012. For the purposes of this rate filing and since PWSA is filing on a cash basis, PWSA has

not projected balances contributions in aid of construction, customer advances for construction
and company service line and customer deposits. Projects identified in the CIP are assumed to be

funded through the issuance of debt or available utility cash from operations and reserve funds.
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VI. DEPRECIATION

If any of the following questions under this section have been previously answered pursuant to
52Pa. Code Chapter 73, please note in your response. It is not necessary to provide responses to
questions previously answered.

VI.l . Provide a description of the depreciation methods used to calculate annual

depreciation amounts and depreciation reserves, together with a discussion of the factors which
were considered in arriving at estimates of service life and dispersion by account. Supply a

comprehensive statement of any changes made in method of depreciation. Provide dates of all
field inspections and facilities visited.

RESPONSE:

Depreciation of capital assets owned by the Authority is provided on the straight-line
method based on the estimated useful lives of the various classes of assets with no salvage value.
Utility assets (such as treatment plant and distribution fixed assets) have estimated useful lives
ranging from 30 to 70 years. Non-utility assets (such as administration fixtures) have estimated
useful lives ranging from five to 10 years.

The Authority also receives donated property relating mostly to dedicated water and

sewer lines. These assets are capitalized at acquisition value at the date of the donation and

depreciated in accordance with the estimated useful lives noted above.

The water and sewer system represents assets leased from the City. Amortization of
capital lease assets is provided on the straight-line basis applyrng an estimated average remaining
useful life from the inception of the lease.
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VI. DEPRECIATION

VL2. Set forth, in exhibit form, charts depicting the original and estimated survivor
curves and a tabular presentation of the original life table plotted on the chart for each account
where the retirernent rate method of analysis is utilized.

RESPONSE:

Not applicable.
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VI. DEPRECIATION

VI.3. Provide the surviving original cost at historic test year-end by vintage by account
and include applicable depreciation reseryes and accruals. These calculations should be provided
for plant in service as well as other categories of plant, including contributions in aid of
construction and customers' advances for construction.

RESPONSE

Please see attached schedule.



PitGburgh Watcr & SGwGr Authority
Utility Plant in S.rvic. l{Gt of AccumuletGd DGpreciation

As of DGccmber 31, 2020

ACTUAL 2O2O

fuinning Plant
blane Additions

ACTUAL 2O2O

Eding Plant
Balance

ACTUAL 2O2O

Arcumulatd
Depffiiation

FR-VI.3

ACTUAL 2O2O
Net Plant
In Service

717,t40
15,382

38,701
68,011

Descriotion

General Water
Utjlity - Machine - Equipment

Water OualiW

Wlity - Building
[ftility - Machine - Equipment
Utility - Computer Equipment
l,nility - Vehicles
Utility - Miscellaneous

Su bto tal ; Wa ter Quali ty

Water Oualitv
Utility - Building
Utility - Machine - Equipment
Utility - Computer Equipment
Utility - Vehicles

Utility - Miscellaneous

Subtota I : Wa ter Quali ty

Pumoino

Utility - Buildinq
Utility - Computer Equipment
Wlity - Miscellaneous

Subbtal: hrmFing

Membrane Plant

Wlity - Building

DiEEibuliatr
Utility - Building
Utility - Machine - Equipment
Utility - Fumiture - Fixturs
Utility - Vehicles

Utility - Miscellaneous
Non-Utility - Building

Subbtal: Asdbution

Sewer Ooerations
Utility - Building
Utility - Maciine - Equipment
Utility - Furniture - Fixtur6
UElity - Computer Equipment
Utility - Vehicles
Utility - Miscellanous

Su btota I : Sewer Ogn ra tions

Sewer Miscellanrcus
Ublity - Misellanmus

Other Miscellaneous

Non-Utility - Furniture - Fixturs
Utility - Computer Equipment
Non-Utility - Computer Equipment

Subtotal : OdEr Misellan@us

Executive Director
Non-Utility - Building
Non-Utility - Fumiture - Fixtures

Non-Utility - Vehicles

5u btota I : Exfl ti ve Dir€tor

Customer Service
Non-Utility - Furniture - Fixtur6
Non-Utility - Computer Equipment
Non-Utility - Miscellanmus

Subtotal : Cus tom e r 5e ruice

Manaoement Information Svstems
Non-Utility - Fumiture - Fixtures
Non-Utility - Computer Equipment
Non-Utility - Miscellaneous

Deoartment GL Account

300 1803 $ $ $$

327
321
32t
32L
32r

322
322
322
322
322

323

323
323

324

325
325

325
325

325
325

424
424
424
424
424
424

425

800
900
900

910
910
910

911

911
911

1802
1803

1805
1806
1807

1802

1803
1805

1806
1807

544,181
619,739

20,148
48,400

145,378

644,181
679,739
20,148
48,400

145,378

(6.14,181)
(s02,s98)

14,766)
(9,699)

(n366)
1,477,U5

t,9t9,7Lt
93,005,874

2,619,928
1,467,675
8,02s,065

(41,363)
6,7t6,M4

(343,7s1)
(286,934)

6,043,996

( 19,481)

t,477,845

1,878,348
99,72t,917

2,619,928
1,t23,924
7,738,t32

( 1,238,610)

(510,535)
(28,671,368)

(1,438,2s5)
(434,106)

(2,970,953)

239,235

r,267,714
71,050,550
t,tgt,673

689,818
4,767,180

107,038,255

92,L28,633
49,092
21,183

1 13,082,250 (34,r2s,3t7) 78,956,934

44,478,753
25,487

1802
1805
1807

92,1O9,152
49,092
21,183

(47,630,998)
(23,605)
(21,183)

1802

92,198,908

20,355,348

291,001,131
3 1,864,819

7,500
3,828,018

12,130,958

(19,481)

63,582,.168
1,180,125

2,144,222
(44,233)

92,t79,427

20,355,348

354,583,599
33,U4,944

7,5@
5,972,240

t2,oa6,725

(7s,6ss,638)
(15,833,848)

(7,soo)
(960,879)

(6,060,923)

(1 1s,0,r4,387)
(21,1 14,890)

(1,4s6)
(t,t67,670\
( 1.635.3s4)

278,927,96t
t7,2tt,0%

5,011,361
6,025,803

293,439,884
2t,246,963

7,729
1,350,363

2,161,210

318,200,148

576,260
23,863

(47,675,7136) 44,503,4O

(7,489,269) L2,866,O78

1802
1803

1804
1806

1807
t822

1802

1803

1804

1805
1806

1807

1807

338,832,426

3 ,475,418
41,802,011

3,185
2,804.,707
3,907,340

66,862,583

18,008,853
559,U2

(286,674)
(110,777)

t8,|t1,244

(6,710)

(6,710)

405,695,009

408,484,27t
42,361,853

3,185
2,518,033
3.796.563

(98,518,788) 307,776,22t

438,992,62 457,163,905 (738,963,7s7)

1824
1805

1825

L822
L824
1826

t824
1825
1827

853,138
1O2,352

853,138
t02,352

955,491

165,426
831,557

2,762

(276,878)
(78,489)

955,491

165,426

831,567
9,472

(355,367)

(1s1,047)
(334,307)

(2,762\

500,123

14,379
497,267

511,640

t,103,276

1,006,465

8,773
3,205,584

1O,492

999,755

8,773
3,132,607

to,492

(488,1 1s)

(8,773)
(2,029,331)

(8,401)

912
912
9t2

1824

1825
tB27

(73,978)

2,092



Pittsburgh Wat r & SGw.r Authority
Utility Plant in S.ruic. I{.t of AccumulatGd DGprcciation

As of DGGGmbGT 31. 2020

ACTUAL 2O2O
kginning Plant

fulance

3,225,849

Descriotion Deoartment GL Account

Subtotal: Management Information Systems

Finane
Non-Wlity - Fumiture - Fixtures 913 1824
Non-utility - Computer Equipment 913 1825

Subtotal: Finance

Warehouse
Utility - Machine - Equipment
Non-Utility - Fumiture - Fixtures

Non-Utility - Computer Equipment
Non-Utility - Vehicles
Non-Utility - Mirellamus

Subtotal: Warehoue

Enoinerino
Non-Ublity - Building
Non-Utility - Furniture - Fixtures
Non-Udlity - Computer Equiprent
Non-Utility - Vehides
Non-Utility - Misdlanous

Subtotal: Engineing

Total: Fixd As*b

Other Assets

Construction in Progrss
Capitalized Inter6t
CIP Acoual

Total lnility Plant

73,472

Mditions

(73,978)

ACTUAL 2O2O

Ending Plant
Ealane

3,t51,872

73,472

ACEJAL;TO2C
Ammuhted
kprrciation

(2,046,sM)

(s6,812)

FR-VI.3

ACTUAL 2O2O
Net Plant
In *ruice

1,105,368

15,660

918
918
918
918
918

930
930
930
930
930

$

1803
t824
1825
L826
t827

1822
1824

1825
1826
1827

1840

1841
t8r'.2

73,472

35,332

150,539

3,958,999

4,744,970

(70,503)

(70,s03)

73,472

35,332

150,639
3,888,4

4,074,467

16,660

1,503,213

1,503,2 13

t42,962
105,006

658,504

927,479

$ 766,600,680

$ 74t,71t,776

t7,357,826

t 925,@,2A2

(2,571,2y\

(134,228)
(223,344)
(832,893)
(430,278)
(180.190)

(56,812)

(3s,332)

(150,639)

277,tN
328,349

1,516,841
457,225
195,138

(25,4441
(26,e47)

277,r90
328,349

1,491,397
430,27A
195,138 947

$

2,774,743

L,077,O76,434

t24,756,028

L4,578,246

(52,392)

$ 90,854,759 $

$ 16,95s,748

2,773,580

111O,5r4,087

2,722,352

1,101,93r,193

$ 14L,7r1,776

17,351,826

I L,2fi,91 1,795

(1,800,933)

$ (33s,330,s13)

I (335,330,513)

$

I 1,150,410,708



Pittsburgh Water and Sewer Authority's Base Rate Filing

VI. DEPRECIATION

VI.4. Provide a comparison of the calculated depreciation reserve used for ratemaking
purposes v. the book reserve by account at the end ofthe test year, ifthey differ.

RESPONSE:

Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VI. DEPR.ECIATION

VI.5. Supply a schedule by account and depreciable goup showing the survrvor curve
and annual accrual rate estimated to be appropriate:

a. For the purposes of this filing.

b. For the purposes of the most recent rate increase filing prior to the current
proceedings.

RESPONSE:

5.a. For the purposes of this filing.

Please see response for VI.3.

5.b. For the purposes of the most recent rate increase filing prior to the current
proceedings.

Not applicable.
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VI. DEPRECIATION

VI.6. Provide an exhibit showing gross salvage, cost of rernoval, and net salvage for the 5
most recent calendar or fiscal years by account.

RESPONSE:

Not applicable.
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VII. RATE OF RETURN

VII.l. Provide capitalization and capitalization ratios for the last 5-year period and
projected through the next 2 years (with short-term debt and without short-term debt) for the
company, parent and consolidated systern.

a. Provide year-end interest coverages before and after taxes for the last 3 years

and at the latest date, including indenture and Securities and Exchange
Commission (SEC) bases, for the company, parent and consolidated system.

b. Provide year-end preferred stock dividend coverages for the last 3 years and at

latest date, including charter and SEC bases.

RESPONSE:

Not applicable.
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VII. RATE OF RETURN

YII.2. Provide latest prospectus for the company and the parent.

RESPONSE: Not applicable.
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VII. RATE OF RETURN

VII.3. Supply projected capital requirements and the sources of company, parent and

consolidated systern for the historic test year and each of 3 comparable future years.

RESPONSE:

Attached are PWSA'S sources and uses of cash for capital improvement expenditures for
Fiscal Years 2020-2025.

Capital Requirenrnts
Water Treatment Plant
Water Pumping and Storage
Water Dstribution
Wastewater System
Stormwater
Other

tunding Sources
Debt (Revenue Bonds)
Debt (Project Fund)
DSIC - Water (Source of PAYCO)

DSIC - Sewer (Source of PAY@)
PENNVEST

PAYGO

FIY PFIY Projected Proicted Proicted
12 Months 12 Months 12 Months 12 Months 12 Months

Ending Ending Ending Ending Ending
L2 I 3L I 2O2t t2 I 3L I 2022 12 I 3L I 2023 t2 I 3t I 2024 12 I 3L I 2O2s

15,112,066 16,422,149 45,559,717 23,358,443 26,105,966

56,863,770 70,939,529 106,366,346 49,645,737 5t,L76,787
76,245,552 36,345,826 66,150,837 119,049,668 169,246,024
35,741,675 45,109,155 29,580,401 34,664,259 38,980,692
34,696,272 2t,72t,607 t3,237,377 14,7&,949 11,479,750
L4,670,000 1,100,000 2,500,000 2,500,000 1,500,000

HTY
12 Months

Ending
Lzl3U2O2O
$ 8,959,256

7,304,722
64,838,953
9,767,047

L5,79L,622
16,446,590

$ 122,108,191 233,329,335 t91,638,266 263,394,678 243,983,056 298,489,2L8

$ 72,353,853 233,482,080 287,988,242169,262,753
17,219,270
4,9U,302
4,904,302

37,038,708

173,670,904
7,466,397
5,250,499
5,250,488

249,823,825
3,069,977
5,250,489
5,250,488

5,250,488
5,250,488

5,250,499
5,250,499

40,495,240
g,259,0gg

$ 122,108,191 233,329,335 191,638,266 263,394,678 243,983,056 298,489,218
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VII. RATE OF RETURN

VII.4. Provide a schedule of debt and preferred stock of company, parent and

consolidated system as ofhistoric test year-end and latest date, detailing for each issue (if
applicable):

a. Date of issue.

b. Date of maturity.

c. Amount issued.

d. Amount outstanding.

e. Amount retired.

f. Amount required.

g. Gain on reacquisition.

h. Coupon rate.

i. Discount or premium at issuance.

j. Issuance expenses.

k. Net proceeds.

l. Sinking fund requirernents.

m. Effective interest rate.

n. Dividend rate.

o. Effective cost rate.

p. Total average weighted effective cost rate

RESPONSE

Please see the attached FY 2021debt schedules for the response to: a, b, c, d, e, h,

i, j, k, l, and m.

In order to accurately reflect the PWSA's debt portfolio, additional columns have
been added to provide information related to the variable rate debt and the related swap

agreernents, currently outstanding. The debt structure of the Authority is very
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complicated and includes fixed rate debt, hedged and unhedged variable rate debt, senior
and subordinate lien debt. The summary attempts to summarize all aspects of the
Authority's debt.

4.f. Not applicable.

4.g. Not applicable.

4.n. Not applicable.

4.o. Not applicable.

4.p. Not applicable.



FR VII.4

The Piffsburgh \Vater and S$ver Authoritr Debt Summarl
Outstanding llonds and Loans Palablc (3000's)
As ol'l ebruary' l. 202 I

AB('
Senior l-ien

Scries Nnmc
l)atc ol Drtc of
Issue l\lrluritl Amounl lssutd

PGr{60

l\ldr- I 
()9lJ

t)cc-20 I i
t)uc-10 I .l

l)ce-10 I l
I)cc-20 I 7

l)cc-ll ) I 7

I)ce-lO I 7

l)cc-1017
July-l() I t)

t)cc-1010
Dec-1010

9,l,/1010 S

9i t/20_.t i
9, I /l{).10

9, I rlt)12

9/li2o_.19

9/ I /10 i9

9/ l,':0'I)
9,',1,2015
(r'l 

/ l0.l.l
q't /10:1

9,1 /1050

70.6s 5

61.795

l7.el5
l(). I lr5

N/A
NiA
N/n
NiA

'i 7lt40i,

i 11tY',o

I 8:604,

NiA
N,'N

N/A
N,,A

N/A
N/,\
N/A

4 s5109,o

4,5.1r(0"r,

4 5935o4,

I 5(XX),2"

N/A
N/A
N/A

I 0.903

1,e26

ll.t7J

K

ll.{6li

I 6.665

Li.l_16

6tl
t,778

6el
691

t79

20

I,t2i
l.i

1.185

M

32.400

127.61{2

e0.008

I li t.39 I

71.05.1

71,05.1

70.5.16

1.065

I 3 1.100

877

I {)7.000

t)

Am0unl
Outstonding

Outstanding
Principal

I 0.1.t90

Oulstaodirg
Principal

I l0,0l.t
l(r.665

u

ADounl Rctircd
('oupon Rete / l}nk

I ndcr

(;

F'ircd Rrte Sh'rp
(Prid)

lt

Varieblc Swap
Rutc (llccei!ed)

t' ., L

Net Ratc
l)iscoutrt et

lssutnce
Prcmium rt

Isurncc
lsuence

Erpensesl

Net
Prtreeds

Scrrcr Il rtl' I t)t)8?

Scr tus 2(, I iA
Scncs 20 l-l[]
Senc\ l0 I 7A

Scrrc\ 2017( - | 1.lPNl \rrrp)rr
\crrcs l0l7( -l (Mt.( S \uapl {

Scrrcs l0 l7( -l (JI'Nl \uap;r I

\crres l0 I 7(:-l ( Unhcdgcrl )J

\errcs l0 l9A
SerL'\ 2010,,\

Sgrcs l0l0t]

L ien

Series N.mc

[)cnrrrcst l-oanr

l'N( ( .rprt"rl [-rnc ol ( redrtT

(rl.-l5l $

67.t10
},r,760

I19.6I0

7:.741t

72.11tt

7 I .:15

l.oll5
I 0?,560

lt90
e I .520

5 l3-5 ltoo
o 7501,-5 00qi)

I U)o/,,-s 159;
I O0or. 5 (XI'o

\ltNIA +O650',o

\lt MA t l) (r5'%

slllvl^ | 0 65q,,

Sll M,\ + () 65%

5l)ffb
0 7000

-l (X)o6-5 0()o/o

1(r.4J0

t.]0.1 t 5

86.695

I 59.7q5

72.7.t8

?t.7.lli

7 r .:25

l,olis
10q,8-ss

S90
qt ilo

lssuc Sizr

I 57.{)l.l

I 50.(X)()

1,195

Amount Retired

N/A
N/n
N/n
N/n

sll"MA-0lll{o'o
\tFMA-0 il1{90

\il-Nln -o ilu,70

N/A
N/A
N/A
N/n

I S

Seri.s Neme

l0t9u

Licn

Final
M rtu ri tY

9/l /ll)15

lssue Sizr

I O.t.l90

Net Rate

N/A

Discount r(
lssuence

Premium el
lssutnce

ll.6l I

Nct
Praeeds

I 03.660

Dclir e r.v

Dete

July-10 I 9

Deliverl Finel
l)ale Malurit!

Vrnour .l/lil().l5
lunc-1010 (r/llilOl'i

Amount Rcaircd

1?,0 I l)

NiA

Cou1rcn Rete / Benk
lndcx

I (X)'ro-5 (X)o,,)

('oupon Rrtc / Bank
I nder

I (X)ci,- Iq70,,

799ol.lllOR+l6lo/,,

Fixed Rete Swep
(Prid)

NiA

Fixed Rrte Shap
(Paid)

N/n

N/A

Variable Suap
Rate (Received)

N/ 

Varlahlc Swep
Rate (Received)

N/A

N/A

Discount ot
lssutnce

Premium al
lssuence

lssuence

Expenxsl'u

lrJ.95l

lsuance
Erpenses Prceeds

Nel
Net Rate

N/A

N/A

n {i4{!rtro hutu4ln

Net tale rs ussurmd ol I 50oo li)r the purpo\c\ ol lhr\ \umnlan

lssulneecrpcnsc rneludc\ $27 605 trlrlllotr t()rn \\Jp tcnrrnrtr(il pa\nrcnl

llasunuttllledlleot0,-l0""rllcssthonS0oolsdraqnonlhcIO( 0ndJnunulrh/cdlccol(,:5".rlnlorclhan5(]DoisdrrrrrronthelO(



Pittsburgh Water and Sewer Authority's Base Rate Filing
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VII.5. Supply financial data of company and/or parent for last 5 years:

a. Earnings-price ratio (average).

b. Earnings-book value ratio (per share basis) (average book value)

c. Dividend yield (average).

d. Earnings per share (dollar).

e. Dividends per share (dollars).

f. Average book value per share yearly.

g. Average yearly market price per share (monthly high-low basis).

h. Pre-tax funded debt interest coverage.

i. Post-tax funded debt interest coverage.

j. Market price-book value ratio.

RESPONSE:

Not applicable to a municipally-owned, cash flow method.
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VII.6. Provide AFUDC charged by company at historic test year-end and latest date,

explain method by which rate was calculated and provide workpaper showing derivation of the

company's current AFUDC rate.

RESPONSE

PWSA does not utilize a AFUDC accrual in its accounting system. PWSA has not
utilized capitalized interest in the HTY nor do they anticipate utilizing any in the FTY and

FPFTY. Financing costs incurred during construction are expensed as they occur.
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VII. RATE OF RETURN

VII.7. Set forth provisions of company's and parent's charter and indentures, if
applicable, which describe coverage requirements, limits on proportions of types of capital
outstanding, and restrictions on dividend payouts.

RESPONSE:

The following documents are attached:

- Amended and Restated Senior Trust Indenture

- 2019-l Supplemental Senior Trust Indenture

- 2020-l Supplemental Senior Trust Indenture

- Amended and Restated Supplemental Subordinate Trust Indenture
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AMENDED AND RESTATED TRUST TNDENTURE

BETWEEN

THE PITTSBURGH WATER AND SEWER AUTHORITY

THE BANK OF NEW YORK MELLON TRUST COMPAI..IY, N.A
as Successor Trustee

Origrnally dated as of October 15, 1993
Amended and Restated as of November 1,2017

And Effective on the First Effective Date
(Decernber 28,2017)

and
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AMENDED AND RESTATED TRUST TNDENTURE

THIS AMENDED AND RESTATED TRUST INDENTURE dated as of the I't
day of November,2017 (as amended and supplemented from time to time, the "lndenture"), is by
and between THE PITTSBURGH WATER AND SEWER AUTHORITY, a body corporate and
politic organized and existing under the laws of the Commonwealth of Pennsylvania, having its
principal office in the City of Pittsburgh, Allegheny County, Pennsylvania (the "Authority"), and
THE BANK OF NEW YORK MELLON TRUST COMPANY, N.A., a national banking
corporation organized and existing under and by virtue of the laws of the United States of
America, having power and authority to accept and execute trusts and having a corporate trust
office in the City of Pittsburgh, Allegheny County, Pennsylvania, as successor trustee (the
"Trustee").

WHEREAS, the Authority makes the following findings and statements:

l. The Act. The Authority is a public body, corporate and politic, duly
organized and validly existing under the provisions of the Pennsylvania Municipality Authorities
Act of the Commonwealth of Pennsylvania (the "Commonwealth"), Title 53 of the Pennsylvania
Consolidated Statutes, Section 5601, et seq., as amended (the "Act").

2. Relationshio with the Cit],. The Authority was organized in February
1984 by the City of Pittsburgh, Allegheny County, Pennsylvania (the "City') for the purpose of
assuming the responsibility for the operation of the City's water supply and distribution and
wastewater collection systems (as further modified as defined herein, the "System"). Pursuant to
a Lease and Management Agreement dated as of March 29, 1984 between the City and the
Authority (the "Lease and Management Agreement"), the System was leased by the City to the
Authority. The Authority then designated the City as its agent to operate and maintain the
System. The City and the Authority entered into a Capital Lease Agreement dated as of July 15,
1995 (the "Capital Lease Agreement") under which the Lease and Management Agreement was
terminated and the Authority was granted the option to acquire the portion of the Systan owned
by the City. Pursuant to the Capital Lease Agreement, which has a term of 30 years, the
Authority made three payments totaling $101,416,974.60 during the first three years, and on
September 1, 2025, upon the payment of $ I .00, the Authority will acquire title to the Systern. At
the same time the City and the Authority entered into the Capital Lease Agreement, they also
entered into a Cooperation Agreement dated as of June 15, 1995, effective January l, 1995, as
amended by a First Amendment to Cooperation Agreement dated March 21, 20ll (the
"Cooperation Agreement"). The Cooperation Agreement provides for the following matters: the
Authority agreed to assume responsibility for management and operation of the Systern, with
some sewer functions rernaining with the City. The City provides certain specified services to
the Authority on a fee for services basis and the Authority makes certain payments to the City to
reimburse it for costs incurred by the City in regard to the operation and maintenance of the
System. The Authority agrees to provide the City with water without charge to be used by the
City its departments, agencies and instrumentalities, and the Authority agrees to reimburse the
City for equalization payments made by the City to a private utility which serves customers in a
portion of the City. In the 2011 amendment to the Cooperation Agreement, the City agreed to
subordinate the payments it is entitled to under the Cooperation Agreement to the Authority's
debt obligations.
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3. Existins Senior Indenture. The Authority's senior lien debt has been
issued under a Trust Indenture dated as of October 15, 1993 (the "Original Indenture") with a

bond tnrstee, now being The Bank of New York Mellon Trust Company, N.A. (the "Trustee"), as

amended and supplernented by a First Supplemental lndenture dated as of July 15, 1995 (the
"First Supplemental Indenture"), a Second Supplemental Indenture dated as of March l, 1998
(the "Second Supplemental lndenture"), a Third Supplemental lndenture dated as of March 1,

2002 (the *Third Supplemental Indentur€"), a Fourth Supplemental lndenture dated as of
September 15.2003 (the "Fourth Supplemental Indenture"), a Fifth Supplemental Indenture
dated as of June 1, 2005 (the "Fifth Supplemental Indenture"), a Sixth Supplemental lndenture
dated as of March l, 2007 (the "Sixth Supplemental Indenture"), a Seventh Supplemental
Indenture dated as of June l, 2008 (the "Seventh Supplemental Indenture"), an Amending
Supplement to the Initial First Lien [ndenture and the Seventh Supplemental Indenture dated as

of October 15,2009 (the "2009 Supplemental lndenture"), a Second Amendment to the Seventh
Supplemental Indenture dated as of August l, 2010 (the "2010 Supplemental Indenture-"), a

Second Amending Supplement to the Initial First Lien Indenture and the Third Amending
Supplement to the Seventh Supplemental Indenture dated as of October 22,2013 (the *2013

Supplemental Indenture"), an Eighth Supplernental First Lien Indenture dated as of December 1,

2013 (the "Eighth Supplemental Indenture"), a Third Amending Supplement to the First Lien
Indenture and Fourth Amending Supplement to the Seventh Supplanental Indenture dated as of
October 79,2016 (the "2016 Supplemental Indenture"), a 2017-7 Supplemental Trust Indenture
dated as of November 7, 2017 (the "2017-l Supplemental Indenture"), a16 a 2017-2
Supplemental Trust Indenture dated as of December 1,2017 (the "2017-2 Supplemental
Indenture") (he Original Indenture, as amended and supplemented by the First Supplemental
lndenture, the Second Supplemental Indenture, the Third Supplemental Indenture, the Fourth
Supplemental lndenture, the Fifth Supplemental Indenture, the Sixth Supplanental Indenture, the
Seventh Supplernental Indenture, the 2009 Supplemental Indenture, the 2010 Supplemental
Indenture, the 2013 Supplemental Indenture, the Eighth Supplemental lndenture, the 2016
Supplemental Indenture, the 2017-1 Supplernental Indenture and the 2017-2 Supplemental
Indenture. collectively, the "Existing Senior Indenture").

4. Existine Subordinate Indenture. The Authority's subordinate lien bond
debt has been issued to date under a Subordinate Trust Indenture dated as of July 15, 1995 (the
"Original Subordinate Indenture") between the Authority and a bond trustee, now being The
Bank of New York Mellon Trust Company, N.A. (the "Subordinate Trustee"), as amended and

supplemented by a First Supplemental Subordinate Indenture dated as of March 1, 1998 (the
"First Supplemental Subordinate Indenture"), a Second Supplemental Subordinate lndenture
dated as of June l, 2008 (the "Second Supplemental Subordinate Indenture"), an Amending
Supplement to the Initial Subordinate Indenture and Second Supplemental Subordinate Indenture
dated as of November l, 2009 (the "2009-l Supplemental Subordinate lndenture"), an

Amendment to the Amending Supplement to the Initial Subordinate Indenture and Second
Supplemental Subordinate Indenture dated as of November 15, 2009 (the *2009-2 Supplemental
Subordinate Indenture"), a Second Amending Supplement to the Second Supplernental Indenture
dated as of September l, 2012 (the "2012 Supplemental Subordinate Indenture"), a Third
Amending Supplernent to the Second Supplemental Subordinate Indenture dated as of September
1,2013 (the "Third Supplemental Subordinate Indenture"), a Fourth Amending Supplement to
the Second Supplemental Indenture dated as of November 3, 2014 (the *2014 Supplemental
Subordinate Indenture"), and a Fifth Amending Supplement to the Second Supplemental

2
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Indenture dated as of September 1,2015 (the "2015 Supplemental Subordinate Indenture") (the
Original Subordinate Indenture, as a:nended and supplemented by the First Supplemantal
Subordinate lndenture, the Second Supplemental Subordinate Indenture, the 2009-l
Supplemental Subordinate Indenture, the 2009-2 Supplemental Subordinate lndenture, the 2012
Supplernental Subordinate Indenture, the 2013 Supplemental Subordinate Indenture, the 2014
Supplonental Subordinate Indenture and the 2015 Supplemental Subordinate Indenture, as

amended and supplemented (the "Existing Subordinate Indenture").

5. 19988 Bonds. In 1998, the Authority issued its $36,440,069.70 Water and
Sewer System First Lien Revenue Bonds, Series B of 1998 (the "l9988 Bonds") pursuant to the
Second Supplemental Indenture. The 19988 Bonds are capital appreciation bonds that funded
capital projects. The 1998B Bonds were initially insured by Financial Guaranty Insurance
Company (*FGIC"). FGIC also provided a debt service reserve fund policy for the 19988
Bonds; such debt service reserve fund policy for the 19988 Bonds was terminated on November
29,2017 and the debt service reserve requirement for the 19988 Bonds is now being satisfied by
a policy issued by Assured Guaranty Municipal Corp. ("AGM"; formerly known as Financial
Security Assurance lnc.). Pursuant to a Novation Agreement dated as of September 14,2012
entered into between FGIC and National Public Finance Guarantee Corporation ('National"),
the bond insurance policy relating to the 19988 Bonds and the debt service reserve fund policy
for the 19988 Bonds were transfened by novation to National, with the effect that National is the
designated successor in interest to, and substituted in place of, FGIC as if it were the original
insurer for each such policy. Pursuant to side letters dated October22,2009 and October 13,

2016 between National and the Authority, National has certain approval rights related to the
relationship between the Authority and the letter of credit banks securing the 2008B-l Bonds
(hereinafter defined) and the 20088-2 Bonds (hereinafter defined).

6. 2008 Bonds. In 2008, the Authority issued $310,355,000 of senior bonds,
including the $68,970,000 (Fixed Rate) Water and Sewer System First Lien Revenue Refunding
Bonds, Series A of 2008 Taxable (the "20084 Bonds"), $145,495,000 (Variable Rate Demand)
Water and Sewer System First Lien Revenue Refunding Bonds, Series B of 2008 (the "20088
Bonds"), $24,665,000 (Fixed Rate) Water and Sewer System First Lien Revenue Bonds, Series
D-1 of 2008 (the "2008D-1 Bonds"), and$71,225,000 (Variable Rate Demand) Water and Sewer
System First Lien Revenue Bonds, Series D-2 of 2008 (the "2008D-2 Bonds") pursuant to the
Seventh Supplemental Indenture.

7. 2008A Bonds. The 20084 Bonds are fixed rate bonds and were issued to
refund certain prior bonds, fund capital projects, and fund swap termination payments. The
20084 Bonds are insured by AGM. AGM also provides the debt service reserve fund policy for
the 2008A Bonds.

8. 20088-1 Bonds. 20088-2 Bonds and Swaps. The 20088 Bonds are
variable rate bonds that currently refunded certain prior bonds, funded a swap termination
payment, and funded capital projects. The 20088 Bonds were initially insured by AGM, but, in
2009, the 2008B Bonds were divided into two subseries, the $72,750,00 Series B-l of 2008 (the
"2008B-l Bonds") and the $72,745,000 Series B-2 of 2008 (the *20088-2 Bonds"), the AGM
insurance was terminated, and the bonds were secured by direct draw letters of credit, pursuant
to the 2009 Supplemental Indenture. AGM provides the debt service reserve fund policy for the
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20088 Bonds. There were subsequent adjustments to the letter of credit banks securing the

20088-1 Bonds and 20088-2 Bonds as reflected in the 2013 Supplemental Indenture and the
2016 Supplemental Indenture. The current letter of credit providers are Bank of America, N.A.
for the 20088-1 Bonds and PNC Bank, National Association for the 20088-2 Bonds. Pursuant

to side letters dated Octob er 22, 2009 and October 1 3, 201 6 between National and the Authority,
National has certain approval rights related to the relationship between the Authority and the
letter of credit banks securing the 2008B-1 Bonds and the 20088-2 Bonds. In 2008, with respect

to the 20088 Bonds, the Authority entered into long-term interest rate swap agreements with
Merrill Lynch Capital Services, [nc. and J.P. Morgan Chase Bank, National Association. The
swap payments are insured by AGM.

9. 2008D-1 Bonds. The 2008D-l Bonds are fixed rate bonds that funded
capital projects. The 2008D-1 Bonds are insured by AGM. AGM also provides the debt service
reserue fund policy for the 2008D-1 Bonds.

10. 2008D-2 Bonds and Swap. The 2008D-2 Bonds are variable rate bonds
that funded capital projects. The 2008D-2 Bonds are insured by AGM. The liquidity facility for
the 2008D-2 Bonds is a standby bond purchase agreement with PNC Bank, National
Association. AGM also provides the debt service reserve fund policy for the 2008D-2 Bonds. In
2008, with respect to the 2008D-2 Bonds, the Authority entered into a long-term interest rate

swap agreement with J.P. Morgan Chase Bank, National Association. The swap payments are

insured by AGM. Pursuant to the 2010 Supplemental Indenture, a minor amendment was made

to the redernption provisions related to the 2008D-2 Bonds.

I l. 2008C-l Subordinate Bonds. 2008C-2 Subordinate Bonds and Swaps. In
2008, the Authority issued its S51,910,000 (Variable Rate Demand) Water and Sewer System
Subordinate Revenue Refunding Bonds, Series C-l of 2008 (he "2008C-1 Subordinate Bonds")
and its $51,885,000 (Variable Rate Demand) Water and Sewer System Subordinate Revenue
Refunding Bonds, Series C of 2008 (the "2008C-2 Subordinate Bonds") pursuant to the Second

Supplemental Subordinate Indenture. The 2008C-l Subordinate Bonds and the 2008C-2
Subordinate Bonds are variable rate bonds issued to refund certain prior debt. With respect to
such bonds, the Authority entered into long-term interest rate swap agreements with J.P. Morgan
Chase Bank, National Association and Merrill Lynch Capital Services, Inc. These swaps are

insured by AGM. AGM provides the debt service reserve fund policy for the 2008C-l
Subordinate Bonds and the 2008C-2 Subordinate Bonds.

12. Subseries of 2008C-1 Subordinate Bonds. The 2008C-l Subordinate
Bonds were initially insured by AGM with a liquidity facility provided by Dexia Credit Local.
In 2009, the Authority, pursuant to the 2009-l Supplernental Subordinate Indenture and an

Amendment to the Amending Supplernent to the Initial Subordinate Indenture and the 2009-2
Supplemental Subordinate Indenture, divided the 2008C-l Subordinate Bonds into four
subseries: the $10,000,000 Water and Sewer System Subordinate Revenue Refunding Bonds,
Series C-lA of 2008 (the "2008C-lA Subordinate Bonds"); the $10,000,000 Waterand Sewer

System Subordinate Revenue Refunding Bonds, Series C-lB of 2008 (the "2008C-lB
Subordinate Bonds"); the $5,000,000 Water and Sewer System Subordinate Revenue Refunding
Bonds, Series C-lC of 2008 (the "2008C-lC Subordinate Bonds"); and the $26,910,000 Water
and Sewer System Subordinate Revenue Refunding Bonds, Series C-lD of 2008 (the "2008C-lD
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Subordinate Bonds"). All of these bonds were converted into a term mode. Dexia Credit Local
was removed as the liquidity facility for all of these bonds. New banks were designated as

liquidity facility providers for the 2008C-lA Subordinate Bonds, the 2008C-1B Subordinate
Bonds and the 2008C-1C Subordinate Bonds. The 2008C-lD Subordinate Bonds were
remarketed without a liquidity facility. ln 2012, the 2008C-lD Subordinate Bonds were
remarketed again without a liquidity facility and the Authority entered into the 2012
Supplernental Subordinate Indenture.

13. 2008C-2 Subordinate Bonds. The 2008C-2 Subordinate Bonds are insured
by AGM with a liquidity facility fumished by PNC Bank, National Association.

14. Direct Placement of 2008C-1ABC Subordinate Bonds. In 2013, the
Authority began a process in which all of the subordinate bonds would eventually be put into
direct placanents by 2016. Pursuant to the Third Supplemental Subordinate Indenture, the AGM
insurance on the 2008C-1A Subordinate Bonds, the 2008C-lB Subordinate Bonds and the
2008C-1C Subordinate Bonds (collectively, the "2008C-1ABC Subordinate Bonds") was
terminated, and the 2008C-IABC Subordinate Bonds were directly placed with Banc of America
Preferred Funding Corporation. In connection with the direct placement, the Authority and Banc
of America Preferred Funding Corporation entered into a Continuing Covenant Agreernent dated
as of September l, 2013 (the "2008C-IABC Continuing Covenant Agreement").

15. 20134 Bonds and 20138 Bonds. Also in 2013, the Authority issued
additional senior bonds, the $130,215,000 (Fixed Rate) Water and Sewer Systern First Lien
Revenue Refunding Bonds, Series A of 2013 (the "2013A Bonds") and the $86,695,000 (Fixed
Rate) Water and Sewer System First Lien Revenue Bonds, Series B of 2013 (the "20138
Bonds"), pursuant to the Eighth Supplemental Indenture. The 2013A Bonds are fixed rate bonds
that refunded certain prior bonds and paid termination payrnents in order to terminate interest
rate swap agreements. The 20138 Bonds are fixed rate bonds that funded capital projects. The
2013A Bonds and the 20138 Bonds are insured by AGM. AGM also provides the debt service
reserve fund policy for the 2013A, Bonds and the 2013B Bonds.

16. Direct Placanent of 2008C-2 Subordinate Bonds: LIBOR Rates for
2008C-lABC Subordinate Bonds. 2008C-2 Subordinate Bonds and Swaps. Ln2014 and 2015,
the rest of the subordinate bonds were put into direct placements. Pursuant to the 2014
Supplemental lndenture, the 2008C-IABC Subordinate Bonds, which were directly placed with
the Banc of America Preferred Funding Corporation in 2013, were @nverted to a LIBOR-based
interest rate mode; and the 2008C-2 Subordinate Bonds were directly placed with DNT Asset
Trust (an affiliate of J.P. Morgan Chase Bank, N.A.) in a LIBOR-based interest rate mode. The
Authority and Banc of America Preferred Funding Corporation entered into a First Amendment
to Continuing Covenant Agreement dated as of November 3, 2014 (the "2008C-IABC First
Amendment to Continuing Covenant Agreement"). The Authority and DNT Asset Trust entered
into a Continuing Covenant Agreement dated as of November 3,2014 (the "2008C-2 Continuing
Covenant Agreement"). In connection with these actions, the Authority cntered into
amendments to the long-term interest rate swap agreements with J.P. Morgan Chase Bank,
National Association and Merrill Lynch Capital Services, lnc. to provide for LIBOR-based
payments by the counterparties under the swap agreements (with respect to all of the 2008C
Subordinate Bonds).
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17. Direct Placernent of 2008C-lD Subordinate Bonds. In 2015, pursuant to
the 2015 Supplemartal Indenture, the 2008C-1D Subordinate Bonds were directly placed with
Bank of America, N.A. in a LIBOR-based interest rate mode. The Authority and Bank of
America, N.A. entered into a Continuing Covenant Agreanentdated as of September 1,2015
(the "2008C- I D Continuing Covenant Agreement").

18. Agreernents with AGM ReqardinLSwap Insurance. The Authority has
two agreernents with AGM regarding the interest rate swap agreements that AGM insures related
to the 2008C Subordinate Bonds: an Agreement Regarding lnsured Swap Transaction dated as of
Septernber 7,2013, as amended by an Amendment dated as of July ll,2017 (collectively, the
"ACM 2008C-IABC and 2008C-lD Agreement"), and an Agreement Regarding Insured Swap
Transaction dated as of November l, 2014 (the "AGM 2008C-2 Agreement"). These
agreements require the swaps or the insurance thereof to be terminated in certain circumstances.

19. Non-Bond Subordinate Debt: PENNVEST Loans and 2016 Revolvine
Credit Aereement. In addition to the senior and subordinate bonds, the Authority has two other
types of debt which are subordinate to both the senior and the subordinate bonds, but are on
parity with each other with respect to the Authority's Revenues (as hereinafter defined). The
first type of debt consists of multiple loans (the "PENNVEST Loans") from the Pennsylvania
Infrastructure Investment Authority (*PENNVEST"). The PENNVEST Loans were entered into
by the Authority between 2001 and, 2014 and have an outstanding principal amount of
approximately $33 million. The second type of debt is an $80 million maximum principal
amount revolving construction loan evidenced by a Revenue Note, Series of 2016 (the "2016
Note"). The 2016 Note was issued pursuant to a Revolving Credit and Security Agreement dated
as of July l, 2016 (the "2016 Revolving Credit Agreement") between the Authority and the
lender, JPMorgan Chase Bank, National Association. In connection with the execution of the
2016 Revolving Credit Agreernent, the Authority, PENNVEST, JPMorgan Chase Bank, National
Association and The Bank of New York Mellon Trust Cornpany, N.A., as collateral trustee,
entered into an Intercreditor Agreement dated as of July I , 2016 (the "2016 Intercreditor
Agreement") sefting forth their respective rights with respect to the Revenues.

20. Bondholder Consent for this Indenture. The Authority is determined to
improve both its operations and its capital assets. As part of these improvernents, the Authority
intends to improve and modernize its financing documents and to refund and restructure much of
its outstanding debt. The Authority has obtained the consent of 66 213% of the bondholders
under the Existing Senior lndenture and other required consents in order to have this Indenture
become effective as of the First Effective Date (defined herein). The Authority, upon
consultation with its counsel, has determined that the consents referenced in the previous
sentence are sufficient to permit the actions contemplated herein. If and when 100% bondholder
approval is obtained, one additional provision of this Indenture will become effective (see
Section I 1.02).

21. 2Ol7A Bonds 20178 Bonds. The Authority has issued its
$ 159,795,000 Water and Sewer System First Lien Revenue Refunding Bonds, Series A of 2017
(the "2017A Bonds") and its S5,595,000 Water and Sewer Systern First Lien Revenue Refunding
Bond, Series B of 2017 (Federally Taxable) (the "20178 Bonds") to finance the refunding of a
poftion of the 19988 Bonds and the 20138 Bonds and all of the 2008A Bonds and the 2008D-l
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Bonds pursuant to the 2017-l Supplanental Indenture. $53,887,917 principal amount (accreted
value) of the 19988 Bonds remain outstanding, and $38,760,000 principal amount of the 20138
Bonds remain outstanding.

22. 2017C Bonds. The Authority has issued its $218,805,000 Water and
Sewer System First Lien Revenue Refunding Bonds, Series C of 2017 (the "20l7C Bonds") to
finance the refunding of the 2008B-l Bonds, the 20088-2 Bonds and the 2008D-2 Bonds
pursuant to the 2017-2 Supplemental Indenture.

23. Need for Amended and Restated Trust lndenture. The Authority has
determined that this Amended and Restated Trust Indenture is necessary to update and
modernize provisions and covenants, including those related to financing structures and
bondholder security.

24. First Effective Date. This Indentue as amended by the 2017-l
Supplemental Indenture and the 2017-2 Supplernental Indenture is effective as of the First
Effective Date; and

WHEREAS, the Authority determined that substantial changes were needed in the
Existing Senior Indenture to provide the Authority, among other things, greater flexibility in
conducting its operations and in financing its capital needs; as a result, the Authority is amending
and restating the provisions of the Existing Senior Indenture by entering into this Indenture,
which is now effective as described in Section L03 hereof, and the Authority has requested the
Trustee to participate in this Indenture; and

WHEREAS, the execution and delivery of this Indenture have been duly
authorized by a resolution of the Authority; and

WHEREAS, all acts, conditions and things required by the Constitution and laws
of the Cotnmonwealth, including the Act, to happen, exist and be performed precedent to and in
the execution and delivery of this Indenture have happened, exist and have been performed as so
required, tn order to make this Indenture a valid and binding trust indenture for the security of
the Bonds, subject to the lien on Revenues created under this lndenture, in accordance with its
terms;

NOW, THEREFORE, THIS AMENDED AND RESTATED TRUST
INDENTURE WITNESSETH: that in consideration of the premises and of the acceptance by the
Trustee of the trusts hereby created, and of the purchase and acceptance of the Bonds by the
registered Owners thereof, and for the purpose of fixing and declaring the terms and conditions
upon which the Bonds are or may be issued, authenticated, delivered, secured and accepted by all
persons who shall from time to time be or become Owners thereof,, and to declare the terms and
conditions upon which the Bonds are secured, and to secure equally and on parity the payment of
(i) the principal of, and interest and premium (if any) on all Bonds at any time issued and
outstanding hereunder, according to their tenor, purport and effect, and (ii) Other Senior Parity
Indebtedness and to secure the performance and observance of all of the covenants, agreements
and conditions therein and herein contained, the Authority, intending to be legally bound, has
executed and delivered this Indenture and by these presents does hereby sell, assign, transfer, set
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over, grant a security interest in and pledge unto The Bank of New York Mellon Trust Company,
N.A., as Trustee, its successors in the trust and its assigns forever, to the extent provided in this
Indenture, the Revenues (as defined in this Indenture), after payment of the Current Expenses (as

defined in this Indenture), together with all cash and investments from time to time held in any
fund (other than the Rebate Fund) by the Trustee hereunder or held by the Authority in the
Revenue Fund, the Operating Reserve Fund or the Rate Stabilization Fund (collectively, the
"Trust Estate").

TO HAVE AND TO HOLD the same unto the Trustee, its successors and assigns in trust
forever, IN TRUST, NEVERTHELESS, upon the terms and trusts herein set forth, to secure the
payment of all Bonds issued hereunder and the interest thereon and the observance and
performance of all the terms, provisions and conditions of this lndenture, and for the equal and
ratable benefit and security of all and singular the present and future holders of the Bonds and
Other Senior Parity lndebtedness Parties, without preference, priority or distinction as to lien or
otherwise, except as otherwise hereinafter provided, of any one Bond or Other Senior Parity
Indebtedness over any other Bond or Other Senior Parity Indebtedness by the reason of priority
in the issue, sale or authentication thereof or otherwise and to secure the performance and

observance of all of the covenants, agreements and conditions therein and herein contained,
including the payment of Other Senior Parity lndebtedness, and it is hereby covenanted and
agreed by and between the parties hereto that the tenns and conditions upon which the Bonds are

to be issued, authenticated, delivered, secured and accepted by all persons who shall from time to
time be or become registered Owners thereof, and the trusts and conditions upon which the
pledged Revenues are to be held and disposed of, are as follows:

ARTICLE I

DEFINITIONS AND GENERAL TNDENTURE MATTERS

Section 1.01 Definitions.

(a) The following terms defined in the Recitals of this lndenture shall have the
meanings as defined therein for all purposes of this lndenture (including any Supplemental
Indentures), unless the context clearly otherwise requires:

Act
AGM
AGM 2008C-lABC and 2008C-1D Agreernent
AGM 2008C-2 Agreement
Capital Lease Agreement
City
Commonwealth
Cooperation Agreement
Eighth Supplemental Indenture
Existing Senior Indenttre
Existing Subordinate Indenture
FGIC
Fifth Supplemental Indenture
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First Supplemental Indenture
First Supplemental Subordinate lndenture
Fourth Supplemental Indenture
Lease and Management Agreement
National
Original Indenture
Original Subordinate Indenture
PENNVEST
PENNVEST Loans
Second Supplemental Indenture
Second Supplemental Subordinate Indenture
Seventh Supplemental Indenture
Sixth Supplemental lndenture
Third Supplemental lndenture
Third Supplemental Subordinate Indenture
19988 Bonds
2008A Bonds
20088-l Bonds
20088-2 Bonds
2008C-1 Subordinate Bonds
2008C- lA Subordinate Bonds
2008C- I ABC Subordinate Bonds
2008C- IABC Continuing Covenant Agreernent
2008C-IABC First Amendrnent to Continuing Covenant Agreement
2008C- lB Subordinate Bonds
2008C-l C Subordinate Bonds
2008C- I D Subordinate Bonds
2008C-lD Continuing Covenant Agreernent
2008C-2 Subordinate Bonds
2008C-2 Continuing Covenant Agreement
2009 Supplernental Indenture
2009 - | Supplemental Subordinate lndenture
2009 -2 Supplernantal Subordinate Indenture
20 I 0 Supplernental Indenture
2012 Supplemental Subordinate Indenture
2013 Supplemental lndenture
20134. Bonds
20138 Bonds
20 1 4 Supplemental Subordinate lndenture
20 I 5 Supplemental Subordinate Indenture
20 I 6 Intercreditor Agreement
2016 Note
2016 Revolving Credit Agreement
201 6 Supplemental lndenture
2017A Bonds
20178 Bonds
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2017C Bonds
2017 -l Supplcmental lndenture
2017 -Z Supplemental Indenture

(b) Terms defined below in this Article I shall have the meanings set forth below
for all purposes of this Indenture (including any Supplemental lndentures), unless the context
clearly otherwise requires:

Account

The term "Account" shall mean any of the various accounts, sometimes created
within a Fund, under this Indenture including in a Supplemental Indenture.

Accreted Values

The term "Accreted Values" with respect to any Capital Appreciation Bonds, Capital
Appreciation and lncome Bonds, and Current Interest Capital Appreciation Bonds shall mean an
amount equal to the Principal Amount of such Bonds (determined on the basis of the Principal
Amount per $5,000 at maturity thereof) plus the amount assuming semiannual compounding of
eamings which would be produced on the investment of such Principal Amount, beginning on
the dated date of such Bonds and ending at the maturity date thereof at a yield which if produced
until maturity will produce $5,000 at maturity. As of any Valuation Date, the Accreted Value of
any such Bonds shall mean the amount set forth for such date in the Supplemental Indenture and

as of any date other than a Valuation Date, the sum of (a) the Accreted Value on the preceding
Valuation Date and (b) the product of (i) a fraction, the numerator of which is the number of
days having elapsed from the preceding Valuation Date and denominator of which is the number
of days from such preceding Valuation Date to the next succeeding Valuation Date, and (ii) the
difference between the Accreted Values for such Valuation Dates. For purposes of consents,
voting rights, Bondowner rights, or any other matter herein determined by a percentage of the
aggregate Principal Amount of Bonds Outstanding, Capital Appreciation Bonds, Capital
Appreciation and Income Bonds, and Current lnterest Capital Appreciation Bonds shall be
valued at their Accreted Values.

Additional Bonds

The term "Additional Bonds" shall mean Bonds authenticated and delivered
hereunder of any Series other than the First Effective Date Outstanding Bonds.

Additional Indebtedness Test

The term "Additional Indebtedness Test" shall mean the certification requirement
set forth in Section 3.02(gxii) or 3.02(h)(ii) for the issuance of Additional Bonds, in Section
3.03(a) for the issuance of Other Senior Parity Indebtedness.

Additional Indebtedness Test Net Revenues
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The tenn "Additional Indebtedness Test Net Revenues" shall mean Net Revenues
adjusted for the purpose of determining fulfillment of the Additional Indebtedness Test to
exclude for the relevant Test Period any Revenues consisting of Grants, proceeds of any business
intemrption insurance, and investment income earned on the Construction Fund and Rate
Stabilization Fund.

Annual Budeet

The term "Annual Budget" shall mean the budget required by Section 7.l?herein.

Annual Debt Service

The term "Annual Debt Service" shall mean the amount of payments scheduled to
come due within a specified Fiscal Year for principal of and interest on any specified
Indebtedness. For purposes of calculating Annual Debt Service, the following assumptions are
to be used to calculate the principal and interest due in such specified Fiscal Year:

(a) In determining the Principal Amount due in the Fiscal Year, except to the
extent that another subparagraph of this definition applies, payment shall be assumed to
be made in accordance with any amortization schedule established for such Indebtedness,
including any scheduled redemption of such specified Indebtedness and, for such
purpose, the redemption payment shall be deemed a principal payment. In determining
the amount of interest due in each Fiscal Year, except to the extent subparagraphs (b)
through (h) of this definition apply, (i) interest payable at a fixed rate shall be assumed to
be made at such fixed rate and on the required payment dates and (ii) the interest rate to
be used for Variable Rate Indebtedness that has been Outstanding for at least twelve (12)
months shall be the average rate over the twelve (12) months immediately preceding the
date of calculation, or for Variable Rate Indebtedness that has been Outstanding less than
twelve (12) months the interest rate to be used shall be the actual rate on the date of
calculation, or, for Variable Rate Indebtedness proposed to be issued the interest rate to
be used for such computation shall be determined by (l) a Qualified lndependent
Consultant to be a reasonable market rate for fixd-rate bonds of a corresponding term
issued under this Indenture on the date of such calculation, with no credit enhancement
and taking into consideration whether such Indebtedness bears interest that is or is not
excluded from gross income for federal income tax purposes and that is or is not subject
to any alternative minimum tax or (2) an Authorized Representative of the Authority by
applyng the Municipal Market Data (MMD) Index of the same rating category as the
Authority for fixed-rate bonds of the most closely corresponding final term and
parameters in (l) above.

For the purpose of verifring compliance with the rate covenant contained in
Section 7.01 hereof, Variable Rate Indebtedness shall be deemed to bear interest at the
actual rate or rates bome during any applicable Fiscal Year.

'I'he amount of Capitalized Interest on deposit in the Debt Service Fund shall be
subtracted from the amount of interest due for any related Fiscal Year, but only to the
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extent that such Capitalized Interest is dedicated to a particular interest payment coming
due during such Fiscal Year.

(b) Each rnaturity of Indebtedness that constitutes Balloon Indebtedness shall
be treated as if it were to be amortized over a term of not more than forty (40) years and
with substantially level annual debt service payments commencing not later than the year
following the year in which such Balloon lndebtedness was issued, and extending not
later than forty (40) years from the date such Balloon Indebtedness was originally issued.
For fixed rate obligations, the interest rate used for such computation shall be determined
by (l) a Qualified Independent Consultant to be a reasonable market rate for fixed-rate
bonds of a conesponding term issued under this Indenture on the date of such calculation,
with no credit enhancement and taking into consideration whether such Indebtedness
bears interest that is or is not excluded from gross income for federal income tax
purposes and that is or is not subject to any alternative minimum tax or (21an Authorized
Representative of the Authority by applying the Municipal Market Data (MMD) Index of
the same rating category as the Authority for fixed-rate bonds of the most closely
corresponding final term and parameters in (1) above in this sentence. For Balloon
Indebtedness that also constitutes Variable Rate Indebtedness, the interest rate used for
such computation shall be determined by (l) a Qualified Independent Consultant to be a
reasonable market rate for fixed-rate Bonds of a corresponding term issued under this
Master Bond Resolution on the date of such calculation, with no credit enhancement and
taking into consideration whether such Bonds bear interest that is or is not excluded from
gross income for federal income tax purposes and that is or is not subject to any
altemative minimum tax or (2) an Authorized Representative of the Authority by
applying the Municipal Market Data (MMD) Index of the same rating category as the
Authority for fixed-rate bonds of the most closely corresponding final term and
parameters in (l) above.

(c) Notwithstanding subparagraph (b) above, if any stated maturity date of
Indebtedness that constitutes Balloon Indebtedness occurs within twelve (12) months
from the date of the calculation of Annual Debt Service, the principal amount maturing
shall be assumed to become due and payable on the stated maturity date unless there is
delivered a certificate of an Authorized Representative of the Authority stating that (i) the
Authority intends to refinance such maturity and (ii) the probable terms of such
refinancing. Upon delivery of such certificate, such Balloon lndebtedness shall be
assumed to be refinanced, and Annual Debt Service shall be calculated, in accordance
with the probable terms set out in such certificate, except that such assumption shall not
result in an interest rate lower than that which would be assumed under subparagraph (b)
above and such Balloon Indebtedness shall be arnortized over a term of not more than
forty (40) years from the date of refinancing.

(d) If any Indebtedness that is then proposed to be issued constitutes Tender
Indebtedness, then Tender Indebtedness shall be treated as if the principal amount of such
Bonds were to be amortized over a term of not more than 40 years from thc date such
Tender Indebtedness was originally issued, except that if any principal maturity or
amortization schedule is set forth in a Supplemental Indenture or other applicable
agreement, such schedule shall be used to determine the principal maturity or
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amortization of such Indebtedness. The interest rate used for such computation shall be
determined by (l) a Qualified Independent Consultant to be a reasonable market rate for
fixed-rate Bonds of a corresponding term issued under this Indenture on the date of such
calculation, with no credit enhancement and taking into consideration whether such
Indebtedness bears interest that is or is not excluded from gross income for federal
income tax purposes and that is or is not subject to any alternative minimum tax or (2) an

Authorized Representative of the Authority by applyng the Municipal Market Data
(MMD) [ndex of the same rating category as the Authority for fixed-rate bonds of the
most closely coresponding final term and parameters in (1) above. For all principal and
interest payments becoming due prior to the year in which such Tender Indebtedness is
first subject to tender, such paynents shall be treated as described in the other applicable
subparagraphs of this definition.

(e) With respect to any Interim Indebtedness, it shall be assumed that the
principal amount of the Interim Indebtedness will be continuously refinanced and will
remain Outstanding until the first Fiscal Year for which interest on the lnterim
Indebtedness has not been capital2ed or otherwise funded or provided for. For such first
Fiscal Year, it shall be assumed that (i) the Outstanding principal amount of the Interim
Indebtedness will be refinanced with a Series of Additional Bonds that will be amortized
over a period not to exceed forty (40) years in such manner as will cause the maximum
annual debt service payments applicable to such Series in any twelve (12) month period
not to exceed 110% of the minimum annual debt service payments applicable to such

Series for any other twelve (12) month period, and (ii) the Series of Additional Bonds
will bear interest at a fixed interest rate estimated by (1) a Qualified Independent
Consultant to be the interest rate such Series of Additional Bonds would bear if issued on
such terms on the date of such estirnate to be a reasonable market rate for fixed-rate
bonds of a corresponding tenn issued under this Indenture on the date of such calculation,
with no credit enhancement and taking into consideration whether such Indebtedness
bears interest that is or is not excluded from gross income for federal income tax
purposes and that is or is not subject to any alternative minimum tax or (2) an Authorized
Representative of the Authority by applyng the Municipal Market Data (MMD) Index
of the same rating category as the Authority for fixed-rate bonds of the most closely
corresponding final term and parameters in (l) above. Indebtedness which is Interim
Indebtedness shall not be treated as Balloon Indebtedness.

(f) Except for Hedge Agreements, Qualified Interest Rate Swap Agreements
are to be disregarded in calculating the Series Debt Service Reserve Requirement. Upon
incurrence of a Hedge Agreement, all calculations, including for the annual amount on
account of principal and interest on Indebtedness subject to the Hedge Agreanent, shall
be made using the Hedge Fixed Rate for the applicable period and such Indebtedness
shall not be considered as Variable Rate Indebtedness for such period.

(g) If money that is not included in the definition of "Revenues" has been

used to pay or has been irrevocably deposited with and is held by the Authority to pay
principal and/or interest on Indebtedness, then the principal and/or interest paid frorn
such money shall be excluded from the computation of Annual Debt Service.
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(h) For any Indebtedness for which a binding commitment, letter of credit or
other credit iurangement providing for the extension of such lndebtedness beyond its
original maturity date exists, the computation of the annual amount payable on account of
principal and interest on such Indebtedness shall, at the option of the Authority, be made
on the assumption that zuch Indebtedness will be amortized in accordance with such
credit arrangement.

Approval Amount

The term "Approval Amount" shall mean (a) prior to the Second Effective Date,
sixty-six and two+hirds per centum (66-2/3 Yo) in aggregate Principal Amount of the applicable
Bonds then Outstanding, and (b) on and after the Second Effective Date, a majority in aggregate
Principal Amount of the applicable Bonds then Outstanding.

Authority

The term "Authority" shall mean The Pittsburgh Water and Sewer Authority, a

body corporate and politic exishng and operating under the Act.

Authorized Depositary

The term "Authorized Depositary" shall mean any incorporated bank or trust
company doing business in the Commonwealth, which is insured by the Federal Deposit
Insurance Corporation or by any other agency of the United States of America performing
functions similar to the Federal Deposit lnsurance Corporation (provided such an agency shall be
in existence), which has a combined capital and surplus of not less than Fifty Million Dollars
($50,000,000), and which is not unsatisfactory to the Trustee, and shall include the Trustee;
provided that the Authority may deposit funds in any bank or tnrst company doing business in
the Commonwealth to the extent that such funds are insured, by the Federal Deposit Insurance
Corporation or by any other agency of the United States of America performing similar frurctions
to the Federal Deposit Insurance Corporation.

Authorized Representative of the Authority

The term "Authorized Representative of the Authority" shall mean the

Chairperson, the Vice Chairperson, the Secretary, the Assistant Secretary, the Executive
Director, the Chief Financial OfEcer, the Director of Finance or any such other person or persons

as may be designated to act on behalf of the Authority by a certificate executed by the
Chairperson of the Authority and on file with the Trustee.

Balloon Indebtedness

The term "Balloon Indebtedness" shall mean all or any portion of any
Indebtedness 25oh or more of the initial principal of which rnatures on the same date or within
such Fiscal Year. For purposes of this definition, the principal amount maturing on any date

shall be reduccd by the amount of such Indebtedness scheduled to be amortized by prepayment
or redemption prior to its stated maturity date. If any indebtedness consists partially of Variable
Rate Indebtedness and partially of indebtedness bearing interest at a fixed rate, the portion
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constituting Variable Rate Indebtedness and the portion bearing interest at a fixed rate shall be
treated as separate issues for purposes of determining whether any such indebtedness constitutes
Balloon Indebtedness.

Board

The term "Board" shall mean the governing body of the Authority.

Bond or Bonds

The term "Bond" or "Bonds" shall mean any bond or all the bonds, as the case

may be, authenticated and delivered under this Indenture, but not including Subordinate Debt.

Bond Counsel

The term "Bond Counsel" shall mean an attomey or firm of attomeys selected by
the Authority which is a nationally recognized and experienced bond counsel relating to the
financing of facilities through the issuance of tax-exempt or taxable bonds.

Bond Insurance Policy

The term "Bond Insurance Policy" shall mean a municipal bond insurance policy
or policies, including any endorsements thereto, issued by a Bond Insurer guaranteeing the
scheduled payment of the principal of and interest on Bonds.

Bond Insurer or lnsurer

The term "Bond Insurer" or "Insurer' shall mean an insurance company guaranteeing the
payment of principal and interest on Bonds when due.

Bond Year

The term "Bond Year'' shall mean, each year, the twelve (12) month period
commencing on the date of issuance of a Series of Bonds or the anniversary date thereof, or as

otherwise provided in the Supplemental Indenture or the Tax Regulatory Certificate for a Series
ofBonds.

Business Day

Except as otherwise defined in a Supplemental Indenture related to a Series of
Bonds, the term "Business Day" shall mean a day on which banking business is hansacted, but
not including a Saturday, Sunday or legal holiday, or any day on which banks located in each of
the cities in which the offices of the Trustee and the Paying Agent responsible for the
administration of this Indenture are located are authorized by law to close, or any day on which
the New York Stock Exchange is closed.
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Capital Additions

The term "Capital Additions" shall mean all new or additional property, which the
Authority has authority to, or is required to, construct or acquire with respect to the System, and
any and all permanent irnprovements, replacements, additions, extensions and betterments to real
or fixed property of the Authority with respect to the System.

Capital Appreciation Bonds

The term "Capital Appreciation Bonds" shall mean Bonds as to which the
Accreted Value is payable only at the maturity or prior redemption of the Bonds. For purposes
of consents, voting rights, Bondowner rights, or any other matter herein determined by a
percentage of the aggregate Principal Amount of Bonds Outstanding, Capital Appreciation
Bonds shall be valued at their Accreted Values.

Capital Appreciation and Income Bonds

The term "Capital Appreciation and Income Bonds" shall mean Bonds as to
which interest is deferred and compounded prior to the date after which interest ceases to be
deferred and compounded and the interest becomes currently payable. For purposes of consents,
voting rights, Bondowner rights, or any other matter in herein determined by a percentage of the
aggregate Principal Amount of Bonds Outstanding, Capital Appreciation and Income Bonds
shall be valued at their Accreted Values.

Capitalized Interest

The term "Capitalized Interest" shall mean the amount of interest on Bonds, if
any, funded from the proceeds of the Bonds or other money that are deposited with the Trustee in
the Debt Service Fund as shall be described in a Supplemental Indennrre upon issuance of Bonds
to be used to pay interest on the Bonds.

Code

The term "Code" shall mean the Internal Revenue Code of 1986, as amended, including
applicable regulations, rulings and revenue procedures promulgated or applicable thereunder.

Common Debt Reserve Requirement

The term "Common Debt Service Reserve Requirement" shall mean, for all Common
Debt Service Reserve Secured Bonds, the least of (i) l0% of the aggregate original stated
Principal Amount of all Common Debt Service Reserve Secured Bonds (provided that if any
Comrnon Debt Service Reserve Secured Bonds have more than a de minimis (2%) amount of
original issue discount or premium, the issue price of such Common Debt Service Reserve
Secured Bonds (nct of pre-issuance accmed intcrest) is used to measure the l0% limitation in
lieu of its stated Principal Amount), (ii) the maximum amount of aggregate Annual Debt Service
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on all Common Debt Service Reserve Secured Bonds in any Fiscal Year, or (iii\ 125% of
average aggregate Annual Debt Service on all Common Debt Service Reserve Secured Bonds.

Common Debt Service Reserve Secured Bonds

The term "Common Debt Service Reserve Secured Bonds" shall mean any Series of
Bonds for which the Supplemental Indenture authorizes said Bonds to be secured by the
Cormnon Debt Service Reserve Requirement.

Construction Fund

The term "Construction Fund" shall mean the Construction Fund designated and
established pursuant to Section 5.01 hereof.

Construction Project

The term "Construction Project" shall mean the acquisition or construction of
Capital Additions or other improvements to the System, as the same may be amended from time
to time.

Consulting Eneineer

The term "Consulting Engineer" shall mean a person who is a registered
professional engineer under the laws of the Commonwealth qualified to pass on engineering
questions relating to the operation and maintenancs of water, stormwater and sewer systems,
who is appointed by the Board, who is in fact independent (although such person may be
regularly retained by the Authority) and who is not unsatisfactory to the Trustee. If such person
be an individual, such person shall not be a mernber of the Board or an officer or employee of the
Authority or the City. If such person be a partnership or corporation, such person shall not have
a parurer, director, officer or substantial stockholder who is a member of the Board or an officer
or ernployee of the Authority or the City. The Consulting Engineer may perform similar services
for the City.

Continuin g Disclosure Undertakin g

The term "Continuing Disclosure Undertaking" shall mean the continuing
disclosure undertaking or continuing disclosure agreement, if any, relating to a Series of Bonds.

Cost

The term "Cost", when used with reference to a Construction Project or with
reference to Capital Additions, shall mean the amounts required to be paid to construct and
complete the Construction Project or to construct or otherwise acquire such Capital Additions,
and shaU include, in addition to such other items as are included within any proper definition of
cost, allowances or charges for interest during construction and for a reasonable period
thereafter, which is not otherwise provided for, taxes, engineering, legal, fiscal and
superintendence expenses and premiums for casualty and other insurance and all expenses
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incurred by the Authority in connection with the preparation, issue and sale of the Bonds or other
lndebtedness including discounts (if any) incurred on the sale of the Bonds or other
Indebtedness.

Counsel

The term "Counsel" shall mean legal counsel admitted to practice before the
Supreme Court of the Commonwealth, who may but need not be counsel regularly retained by
the Authority, and not unsatisfactory to the Trustee.

Counsel's Opinion

The term "Counsel's Opinion" shall mean an opinion signed by * attomey or
firm of attomeys selected by the Authority or the Trustee, respectively.

Counterparty

The term "Counterparty" shall mean any counterparty (the party other than the
Authority) on a Qualified lnterest Rate Swap Agreernant.

Credit Facility

The term "Credit Facility" shall mean a letter of credit, liquidity facility, a bond
insurance policy, surety bond or similar arrangement securing any obligation of the Authority
with respect to any Indebtedness.

Current Expenses

The term "Current Expenses" shall mean all current expenses directly or indirectly
attributable to the ownership or operation of the System, including reasonable and necessary
usual expenses of administration, operation, maintenance and repair; costs for billing and
collecting the rates; insurance premiums; costs and expenses of any Credit Facility; and legal,
engineering, auditing and financial advisory expenses; all as determined (except as other
specified in this Indenture) in accordance with GAAP for entities such as the Authority
consistently applied, excluding (a) any payments payable by the Authority to the City under the
Cooperation Agreement, (b) any payments in lieu of taxes or allowance for depreciation or
amortization, and (c) expenses which constitute extraordinary, nonrecurring and non-continuing
expenses of the System in the written opinion of the Qualified Independent Consultant.

Current Interest Caoital Appreciation Bonds

The term "Current Interest Capital Appreciation Bonds" shall mean Bonds as to
which a portion of interest is currently payable and a portion of the interest is deferred and
compounded until the Accreted Value is payable only at the maturity or prior redemption of the
Bonds. For purposes of consents, voting rights, Bondowner rights, or any other matter herein
determined by a percentage of thc aggregate Principal Amount of Bonds Outstanding, Current
Interest Capital Appreciation Bonds shall be valued at their Accreted Values.
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Debt Service Fund

The term "Debt Service Fund" shall mean the fund so designated and created by
Section 6.01(3).

Debt Service Reserve Fund

The term "Debt Service Reserve Fund" shall mean the fund so designated and

created by Section 6.01(4).

Debt Service Reserve Fund Policy

The term "Debt Service Reserve Fund Policy" shall mean a Municipal Bond Debt
Service Reserve Fund Policy or Policies issued by a Bond Insurer and deposited into the Debt
Service Reserve Fund.

Debt Service Reserve Requirement

The term "Debt Service Reserve Requirement" shall mean the applicable
Common Debt Service Reserve Requirement or the Series Debt Service Reserve Requirement.

Default Rate

The term "Default Rate" shall mean the "Default Rate" as defined in a Credit
Facility.

Disbursement Date

The term "Disbursement Date" shall have the meaning set forth in Section 6.02

hereof.

DTC

The term o'f)TC' shall have the meaning set forth in Section 2.10 hereof.

DTC Representation Letter

The term "DTC Representation Letter" shall have the meaning set forth in Section
2.10 hereof.

EMMA

The term "EMMA' shall mean the Electronic Municipal Market Access system
operated by the MSRB, or any successor syston.

First Effective Date
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The term "First Effective Date" shall mean the date on which at least sixty-six and

two-thirds per centum (66-2/3 o/o) in aggregate Principal Amount of the applicable Bonds
Outstanding shall have approved this Amended and Restated Trust Indenture, as described in
Section 1.03 hereof. The First Effective Date is Decernber 28,2017 .

First Effective Date Outstandins Bonds

The term "Firsl Effective Date Outstanding Bonds" shall mean the Bonds

Outstanding on the First Effective Date (being the then Outstanding 19988 Bonds, 2013A
Bonds,2013 B Bonds, 2017A Bonds, 20178 Bonds and20l7C Bonds).

Fiscal Year

The term "Fiscal Year" shall mean the period of twelve months beginning on
January 1 of each year or such other twelve month period as may be designated by the Authority.

Fund

The term "Fund" shall mean any of the various funds created under this Indenture
including in a Supplemental lndenture.

GAAP

The term "GAAP" shall mean generally accepted accounting principles.

Grant

The term o'Grant" shall mean a grant provided by any entity to or for the
Authority for the payment of Current Expenses.

Hedee Aereement

The term "Hedge Agreernent" shall mean an lnterest Rate Swap, cap, collar, floor,
forward or other hedging agreement, arangement or security however denominated, expressly
identified pursuant to its tenns as being entered into in connection with and in order to hedge
interest rate fluctuations on all or a portion of any Indebtedness where (a) interest on such
lndebtedness or such portion ofsuch lndebtedness is payable at a variable rate ofinterest for any
future period of time or is calculated at a varfng rate per annum, and (b) a fixed rate is specified
by the Authority in such agreement, or such Indebtedness, taken together with such agreement
results in a net fixed rate payable by the Authority for such period of time (the "Iledge Fixed
Rate"), assuming the Authority and the party(ies) with whom the Authority has entered into the
agreement make all payments required to be made by the terms of the agreement, provided that
no such agreement may be entered into by the Authority unless any termination or similar
payment which may be payable by the Authority thereunder is expressly subordinate to the
obligation of the Authority on the Indebtedness.

Hedee Fixed Rate

20



FR VIIT

The term "Hedge Fixed Rate" shall have the meaning set forth in the definition of
Hedge Agreernent above.

Holder of Bonds

The term "Holder of Bonds" or "Bondholder" or "Holder" or "Owner of Bonds"
or "Owner" or "Bondowner" or any similar term shall mean any registered owner of any Bond.

Indebtedness

The term "lndebtedness" shall mean (a) Senior Debt, (b) Subordinate Debt, and
(c) other debt of the Authority not secured by the Revenues. The term shall include all debt of
the Authority outstanding as of the First Effective Date.

Indenture

The term "lndenture" or "this lndenture" shall mean this amended and restated
trust indenture and all indentures supplernental hereto.

Independent Auditor

The term "Independent Auditor" shall mean a person who is engaged in the
accounting profession, who is a nationally recognized certified public accountant under the laws
of the Commonwealth, who is in fact independent (although such person may be regularly
retained by the Authority) who is appointed by the Board and who is not unsatisfactory to the
Trustee. If such person be an individual, such person shall not be a member of the Board, or an
officer or employee of the Authority. If such person be a partnership or corporation, such person

shall not have a partner, director, officer or substantial stockholder who is a member of the Board
or an officer or employee of the Authority.

Interest Account

The term "Interest Account" shall mean the Interest Account in the Debt Service
Fund so designated and created by Section 6.01(3) hereof.

Interest Payment Date

The term "lnterest Payment Date" shall mean the interest payment dates specified
in any Supplemental Indenture with respect to Bonds issued thereunder, or the applicable interest
payment dates for any other Indebtedness.

Interim Indebtedness

The term "Interim Indebtedness" shall mean any Indebtedness (i) for or with
respect to which no principal payments are required to be made other than on the maturity date
thereof, which date shall be no later than five (5) years from the date of its delivery to the initial
purchasers, and (ii) which are authorized by an agreement that declares the Authority's intent, at
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the time of issuance, to refund or refinance all or a part of the same prior to or on such maturity
date, including commercial paper, notes, and similar obligations

Letter of Credit

The term "Letter of Credit" shall mean an irrevocable transferable direct-pay
letter of credit or standby letter of credit issued for a Series of Bonds by a Letter of Credit Bank
for the account of the Authority in favor of the Trustee supporting a Series of Bonds as set forth
in a Reimbursement Agreernent.

Letter of Credit Bank

The term "Letter of Credit Bank" shall mean the issuer of a Letter of Credit
pursuant to a Reimbursement Agreement.

Liquidity Facility

The term ''Liquidity Facility" shall mean a standby bond purchase agreement or
other liquidity facility pursuant to which the provider or providers agree to purchase Bonds
issued pursuant to this Indenture tendered for purchase in accordance with a Supplernental
Indenture, (ii) the provider of which has short-term ratings of at least'oA-1" from S&P and "P-1"
from Moody's (unless such requirement is waived by the applicable Bond Insurer or Letter of
Credit Bank) and (iii) which is acceptable to the applicable Bond Insurer or Letter of Credit Bank
and each Rating Service and otherwise satisfoing the requirements of a Supplemental Indenture
pursuant to which Bonds supported by such Liquidity Facility were issued.

Liquiditv Facility Issuer

The term ''Liquidity Facility Issuer" shall mean the issuer of a Liquidity Facility
pursuant to a Reimbursement Agreement.

Mood S

The term "Moody's" shall mean Moody's Investors Service, its successors and

assigns, and, if such corporation shall be dissolved or liquidated or shall no longer perform the
functions of a securities rating agency, "Moody's" shall be deemed to refer to any other
nationally recognized securities rating agency designated by the Authority, by notice to the
Trustee.

MSRB

The term "MSRB" shall mean the Municipal Securities Rulernaking Board, or any
successor agency.
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Net Revenues

The term "Net Revenues", when used with reference to any period, shall mean the
Revenues of the Authority for such period, less all Current Expenses for such period.

Operatine Fund

The term "Operating Fund" shall mean the Operating Fund designated and

created by Section 6.01(2) hereof.

Operating Reserve Fund

The term "Operating Reserve Fund" shall mean the Operating Reserve Fund
designated and created by Section 6.01(5) hereof.

Ooerating Reserve Requirement

The term "Operating Reserve Requirement" shall mean an amount equal to one-
sixth (l/6s) of the Current Expenses reflected in the most recent annual audited financial
statements of the Authority.

Other Senior Paritv Indebtedness

The term "Other Senior Parity Indebtedness" shall mean any other Indebtedness incurred
by the Authority under this Indenture or secured by this Indenture that the Authority is required,
or has elected, to treat as payable on a parity with the Bonds with respect to the pledge of
Revenues, including Reimbursement Obligations under Reimbursement Agreements and
Periodic Payments under Qualified Interest Rate Swap Agreements.

Other Senior Paritv Indebtedness Party

The term "Other Senior Parity Indebtedness Party" shall mean the other party (not
the Authority) on Other Senior Parity Indebtedness, including, without limitation, any Letter of
Credit Bank, Liquidity Facility Issuer, or Counterparty (but only with respect to Periodic
Payments).

Outstanding

The term "Outstanding under this Indenture" or "Outstanding hereunder" or
"Outstanding", when used with reference to Bonds, shall mean, at any date as of which the
amount of Outstanding Bonds is to be determined, the aggregate of all Bonds authenticated and
delivered under this Indenture, except

(i) Bonds cancelled at or prior to such date;
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(ii) Bonds for the payment of which funds shall have been theretofore deposited
in trust with the Trustee and which shall have matured by their terms but
shall not have been surrendered for payment;

(iii) Bonds for the redemption or payment of which funds in the full amount
required, either alone or together with the interest to be eamed thereon, but
without the need to reinvest interest or principal, shall then be irrevocably
held in trust by the Trustee, provided that notice of such redemption shall
have been provided as set forth in Article IV or provisions satisfactory to the
Trustee shall have been made for providing such notice;

(iv) Bonds deemed to be paid pursuant to the provisions of Article XII hereof.

With respect to Indebtedness other than Bonds, "Outstanding" shall mean
Indebtedness which has not been paid and with respect to which payment has not been provided
for.

Paying Aeent

The tenn "Paying Agent" shall initially mean The Bank of New York Mellon
Trust Company, N.A., its successors and assigns, and any successor paylng agent or co-paflng
agent appointed by the Authority.

Periodic Pavments

The term "Periodic Payments" shall mean any regularly scheduled fixed payment
payable by the Authority to the Counterparty pursuant to the terms of any Qualified Interest Rate
Swap Agreement(s); however, Periodic Payrnents shall not include any termination payments or
any other sums payable under the Qualified Interest Rate Swap Agreement that are not regularly
scheduled payments payable by the Authority.

Policy Costs

The term "Policy Costs" shall mean, collectively, the repayment of any draws
under a Debt Service Reserve Fund Policy and related reasonable expenses incurred by a Bond
Insurer (together with interest thereon).

Prime Rate

The term "Prime Rate" means the rate of interest announced, from time to time,
by the Trustee as its prime rate.

Principal Account

The term "Principal Account" shall mean the Principal Account in the Debt
Service Fund so designated and created by Section 6.01(3) hereof.

Principal Amount
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The term "Principal Amount" with respect to any Indebtedness, shall mean the
stated principal thereon, the Accreted Value thereof, as applicable, or such other amount payable
on any Indebtedness that is designated as principal pursuant to a Supplemental Indenture.

Principal Office of the Trustee

The term "Principal Office" shall mean the designated corporate trust ofEce of the
Trustee responsible for the adminishation of this Indenture or at the office of any successor
trustee or paying agent appointed under this Indenture.

Oualifi ed Indeoendent Consultant

The tenn "Qualified [ndependent Consultant" shall mean an independent
professional consultant having the skill and experience necessary to provide the particular
certificate, report or approval required by the provision of this Indenture or any Supplemental
Indenture in which such requirement appears, including without limitation a Consulting Engineer
and an Independent Auditor.

Oualified Interest Rate Swap Apreement

The term "Qualified Interest Rate Swap Agreement" shall mean any agreement
relating to any Bonds issued or to be issued under this Indenture with a Counterparty whereby
the Authority will pay to the Counterparty periodic fixed amounts based upon a fixed percentage

of a notional amount specified in such agreement and such Counterparty will pay to the
Authority certain periodic floating arnounts based upon a variable percent of the same notional
amount; provided, that the underwriter for the applicable Bonds or the Authority's financial
advisor has certified to the Authority and the Trustee that (based upon then current market
conditions) such Qualified Interest Rate Swap Agreernent creates an overall lower Debt Service
Requirement than would be attained through the issuance of Additional Bonds in an amount
equal to such notional amounts at a fixed rate without such Qualified Interest Rate Swap
Agreement. Periodic Payments under a Qualified Interest Rate Swap Agreemant may be on
parity with the Bonds to which the Qualified Interest Rate Swap Agreement relates.

Rate Covenant

The term "Rate Covenant" shall mean the obligation of the Authority to hx,
charge, collect and revise rates, fees and other charges for the use of, and the services fumished
by, the System sufficient to meet the requirements of this Indenture, including without limitation
Section 7.01.

Rate Covenant Net Revenues

The term "Rate Covenant Net Revenues" shall mean Net Revenues, provided that
Net Revenues shall be adjusted for the purpose of determining compliance with the Rate
Covenant as follows: (i) to include transfers from the Rate Stabilization Fund to the Revenue
Fund (as provided in Section 6.08 hereof), and (ii) to exclude transfers to the Rate Stabilizatiorr
Fund from the Revenue Fund (as provided in Section 6.08 hereof).
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Rate Stabilization Fund

The term "Rate Stabilization Fund" shall mean the fund so designated and created
pursuant to Section 6.01(8) hereof.

Ratine Aeencv

The terrn "Rating Agency" shall mean Moody's or S&P, or either of them, and

their successors, or any other nationally recognized statistical rating organization selected by the
Authority.

Rebate Fund

The term "Rebate Fund" shall mean the Rebate Fund designated and created
pursuant to Section 6.01(10) hereof.

Record Date

The term "Record Date" shall mean the fifteenth day of (whether or not such day
is a Business Day) immediately preceding any Interest Payment Date or such other date set forth
in a Supplemental Indenture.

Redemption Fund

The term "Redemption Fund" shall mean the fund so designated and created
pursuant to Section 6.01(9) hereot.

Reimbursement Aereement

The term "Reimbursernent Agreement" shall mean an agreanent between the
Authority and a Letter of Credit Bank or between the Authority and a Liquidity Facility Issuer,
which agreements may be amended from time to time in accordance with the terms hereof and

thereof.

Reimbursement Obli gations

The term ''Reimbursement Obligations" shall mean the obligations to reimburse
the Letter of Credit Bank for draws on such Letter of Credit Bank's Letter of Credit, or to
reimburse a Liquidity Facility Issuer making liquidity payments pursuant to a Liquidity Facility
and to pay all other amounts due or to become due under the applicable Reimbursernent
Agreement.

Reserve Determination Date

The term "Reserve Determination Date" shall mean any date established in
writing by an Authorized Representative of the Authority for the valuation of investments,
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including any Debt Service Reserve Fund Policy and other applicable credit facilities, in the
Debt Service Reserve Fund, which valuation shall be at least annually.

Resolution of the Board or Resolution of the Authority

The term "Resolution of the Board" or "Resolution of the Authority" shall mean a
resolution certified by the Secretary or Assistant Secretary of the Authority to have been duly
adopted by the Board and to be in full force and effect on the date of such certification.

Revenue Fund

The term o'Revenue Fund" shall mean the fund so designated and created by
Section 6.01 ( 1 ) hereof.

Revenues

The term "Revenues" shall mean any and all rates, fees, rents and charges
established or to be established, levied and collected in connection with, and all other payments,
revenues of whatever kind or character arising from, the operation or ownership of any property
of the Authority or any part thereof (except tap or corurection fees and charges to the extent such
fees or charges are pledged in accordance with the Act as a refund to such person who has paid
for the construction of any extension of the Systan), any income earned on the moneys or
investments on deposit in the Debt Service Fund, Debt Service Reserve Fund, Construction
Fund, Revenue Fund, Operating Fund, Operating Reserve Fund, Rate Stabilization Fund and any
sinking, purchase or analogous fund created hereunder and any Periodic Paynents received by
the Authority from the Counterparty pursuant to any Qualified Interest Rate Swap Agreernent
which, upon receipt, shall be transferred to and deposited in the Revenue Fund, all as determined
(except as other specified in this Indenture) in accordance with GAAP for entities such as the
Authority consistently applied. Revenues shall not include refundable customff deposits or other
payments solely in aid of construction, any Grants, payments from PENNVEST or similar
payments, or the proceeds resulting from the sale of all or a portion of the System.

Second Effective Date

The term "Second Effective Date" shall mean the date on which one hundred per
centum (100o/o) in aggregate Principal Amount of the applicable Bonds Outstanding shall have
approved this Amended and Restated Trust lndenture, as described in Section 1.04 hereof.

Senior Debt

The term "Senior Debt" shall mean Bonds and Other Senior Parity Indebtedness.
The term shall include all bonds of the Authority outstanding under the Existing Senior Indenture
as of the First Effective Date.
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Seoarate Series Debt Service Reserve Requirement

The term "Separate Series Debt Service Reserve Requirement" shall mean, for
any Series of Additional Bonds for which the Supplemental Indenture authorizes a Separate
Series Debt Service Reserve Requirement, the amount, if any, specified in such Supplemental
Indenture as the Separate Series Debt Service Reserve Requirement; provided, however, that
such amount shall not exceed the maximum amount permitted by the Code. Such amount may
be zero.

Separate Series Debt Service Reserve Secured Bonds

The term "Separate Series Debt Service Reserve Secured Bonds" shall mean any
Series of Bonds for which the Supplemental Indenture authorizes said Bonds to be secured by
funds constituting a Separate Series Debt Service Reserve Requirement.

Series or Series of Bonds

The term "Series" or "Series of Bonds" shall mean a separate series or subseries
of Bonds issued under a Supplemental Indenture.

Series Debt Service Reserve Account

The tenn 'oSeries Debt Service Reserve Account" shall mean each account in the
Debt Service Reserve Fund related to a panicular Series of Bonds that is required to be funded as

required in a Supplemental Indenture.

Series Debt Service Reserve Requirernent

The term "Series Debt Service Reserve Requirement" shall mean for any Series of
the Bonds, the Common Debt Service Reserve Requirement or the Separate Series Debt Service
Reserve Requirement set forth in the Supplemental Indenture authorizing such Series of Bonds.

Sinkine Fund Account

The term "Sinking Fund Account" shall mean the Sinking Fund Account in the
Debt Service Fund created in Section 6.01(3) hereof.

S&P

The term "S&P" shall mean Standard & Poor's Corporation, its successors and
assigns, and, if such corporation shall be dissolved or liquidated or shall no longer perform the
functions of a securities rating agency, uS&P' shall be deemed to refer to any other nationally
recognized securities rating agency designated by the Authority, by notice to the Trustee.

Subordinate Debt
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The term "Subordinate Debt" shall mean any bonds, notes or other obligations
issued in connection with the Systan (a) which are designated by the Authority as Subordinate
Debt, and (b) which may have pledged to their payment Net Revenues, alone or in conjunction
with other sources, as a subordinate lien pledge after the pledge of Net Revenues to Senior Debt.
Subordinate Debt shall include amounts owed to letter of credit banks or liquidity facility
providers securing Subordinate Debt or periodic payments due on interest rate swap agreements
related to Subordinate Debt, which shall be payable in accordance with Section 6.02(3) hereof,
or termination or other payments (other than periodic payments) due under interest rate swap
agreements related to Subordinate Debt, which shall be payable in accordance with Section
6.02(5) hereof.

Subordinate Debt Service Fund

The term "Subordinate Debt Service Fund" is the fund so designated and created
by Section 6.01(6) hereof.

Subordinate Debt Service Reserve Fund

The term "Subordinate Debt Service Reserve Fund" is the fund so designated and

created by Section 6.01(7) hereof.

Supplemental Indenture

The term "Supplemental Indenture" or "Indenture supplemental hereto" shall
mean any indenture now or hereafter duly authorized and entered into in accordance with the
provisions of this Indenture.

Svstem

The term "System" shall mean and include, as of any particular time, (i) all
tangible propefty, fixed or moveable, then owned or operated by the Authority and used in the
rendering of water service, stormwater service, and sewer service by the Authority, (ii) all
Capital Additions then constructed or otherwise acquired relating to water service, stormwater
service, and sewer service, and (iii) all franchises used or useful to the Authority at such
particular time in the rendering of water service, stormwater service, and sewer service by the
Authority.

Tax Regulatory Certificate

The term "Tax Regulatory Certificate" shall mean a Tax Regulatory Certificate,
Tax Regulatory Agreement, Non-Arbitrage Certificate or similar tax certificate of the Authority
executed and delivered by the Authority in respect of a Series of Bonds issued under this
lndenture.

Tender Indebtedness
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The term "Tender Indebtedness" shall mean any Indebtedness a feature of
which is an option or obligation on the part of the holders of such Indebtedness to tender all or a
portion of such Indebtedness to a fiduciary for payment or purchase and requiring that such
Indebtedness or a portion ofsuch Indebtedness be purchased ifproperly tendered.

Term Bonds

The term "Term Bonds" shall mean any Bonds stated to mature on a specified
date and required to be redeemed in part prior to maturity according to a sinking fund schedule.

Test Period

The term "Test Period" shall mean any 12 consecutive months of the last 24
months prior to the testing date.

Tested Fiscal Year

The term "Tested Fiscal Year" shall have the meaning set forth in Section 7.01

hereof.

Trust Estate

The term "Trust Estate" shall have the meaning set forth in the Granting Clause
hereto.

Trustee

The tenn "Trustee" shall mean The Bank of New York Mellon Trust Company,
N.A., its successors in the trust hereunder.

Valuation Date

The term "Valuation Date" with respect to any Capital Appreciation Bonds,

Capital Appreciation and Income Bonds, or Current Interest Capital Appreciation Bonds, shall
mean the date or dates set forth in the Supplemental Indenture on which specific Accreted
Values are assigned to such Capital Appreciation Bonds, Capital Appreciation and Income
Bonds, or Current Interest Capital Appreciation Bonds.

Variable Rate Indebtedness

The term "Variable Rate Indebtedness" shall mean any Indebtedness the interest
rate on which is not fixed to maturity at the time of calculation, or other relevant time.

Section 1.02 Rules of Intemretation. Except where the context otherwise
requires, (i) words importing one gender shall include all genders and words importing the
singular number shall include the plural and vice versa, (ii) references to any entities shall
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include their successors and assigns, and (iii) references to any documents shall include any
subsequent amendments and supplernents thereto.

Section 1.03 Certification and Effect of First Effective Date. The Authority
hereby certifies to the Trustee that the Holders of in excess of 66 213% principal amount of the
Bonds Outstanding under the Existing Senior Indenturd have consented to this Amended and

Restated Trust Indenture and therefore the First Effective Date is December 28,2017, and this
Amended and Restated Trust Indenture, as supplemented by lhe 2017-l Supplemental Indenture
and the 2017-2 Supplernental Indenture, is now effective. The Authority has provided the
Trustee with a separate certificate setting forth the relevant calculations. This Amended and

Restated Trust Indenture is now in full force and effect, and it supersedes the Existing Senior
Indenture, except for the provisions incolporated by reference in Section 1.05 below and,

through December 3 l, 2018, the Rate Covenant as described in Section 7.01 hereof.

Section 1.04 Second Effective Date. When 100% of Bondholders have
consented to this Amended and Restated Indenture, the Authority will certifu that fact to the
Trustee. Thereupon, the amendment reflected in the definition of Approval Amount will become
effective.

Section 1.05 First Effective Date Outstanding Bonds. The following First
Effective Date Outstanding Bonds were issued under the Existing Senior Indanture, prior to the
First Effective Date:

(a) The portion of the 19988 Bonds not refunded by the 2017A Bonds. These bonds
are capital appreciation bonds. The following provisions of the Second Supplemental Indenture
remain in full force and effect and are incorporated by reference in this Section I .05(a) as if fully
set forth herein: the provisions related to the accreted valuation of the 19988 Bonds, the
maturities, redernption provisions, payment dates and interest rates on the 19988 Bonds, the
form of the 19988 Bonds set forth in Exhibit A, the debt service schedule on the 19988 Bonds
set forth in Exhibit B, and the compound accreted value table set forth in in Exhibit C.

(b) The portion of the 20084 Bonds not refunded by the 2017A Bonds and the 20178
Bonds. These are fixed rate bonds. The following provisions of the Seventh Supplemental
Indenture remain in full force and effect and are incorporated by reference in this Section 1.05(b)
as if fully set for*r herein: the provision related to the maturities, redernption provisions,
payment dates and interest rates on the 20084 Bonds, the form of the 20084 Bonds set forth in
Exhibit B, and the debt service schedule for the 2008A Bonds set fonh in Exhibit D.

(c) The 2013A Bonds. These bonds are fixed rate bonds. The following provisions
of the Eighth Supplemental Indenture remain in full force and effect and are incorporated by
reference in this Section 1.05(c) as if fully set forth herein: the provisions related to the

maturities, redemption provisions, payment dates and interest rates on the 2013.4 Bonds, the
form of the 2013A. Bonds in Exhibit A, and the debt service schedule for the 2013A Bonds set

forth in Exhibit B.

(d) The portion of the 20138 Bonds not refunded by the 2017A Bonds. These bonds
are fixed rate bonds. The following provisions of the Eighth Supplernental Indenture remain in
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full force and effect and are incorporated by reference in this Section 1.05(d) as if fully set forth
herein: the provisions related to the maturities, redemption provisions, payment dates and

interest rates on the 20138 Bonds, the form of the 20134, Bonds in Exhibit A, and the debt

service schedule for the 20138 Bonds set forth in Exhibit B.

(e) The 20174 Bonds and the 2017E Bonds. The 2017-l Supplemental Indenture
remains in full force and effect as a Supplemental Indenture with respect to this lndenture.

(f) The2017C Bonds. The20l7-2 Supplemental lndenture remains in full force and

effect as a Supplemental lndenture with respect to this lndenture.

ARTICLE II

DESCRIPTION. EXECUTION AND REGISTRATION OF BONDS

Section 2.01 Issuance of Bonds: Form and Terms thereof. The Bonds may, at

the election of the Authority, be issued in one or more Series and shall be designated generally as

the "Water and Sewer System First Lien Revenue Bonds" of the Authority or similar
designation. Subject to applicable provisions hereof, all Bonds shall be issued and shall contain
such maturities, payment terms, interest rate provisions, redemption or prepayment features and

other provisions as shall be set forth in the Supplernental Indenture providing for the issuance of
such Bonds.

The Bonds shall be limited obligations of the Authority, payable solely from the
Trust Estate. The Bonds shall constitute a valid claim of therespective Owners thereof against

the Trust Estate, which is pledged to secure the payment of the principal of, redemption
premium, if any, and interest on the Bonds, and which shall be utilized for no other purpose,

except as expressly authorized in this Indenture. The Bonds shall not constitute general

obligations of the Authority and under no circumstances shall the Bonds be payable from, nor
shall the registered Owners thereof have any rightful claim to, any income, revenues, funds or
assets of the Authority other than those pledged hereunder as security for the payment of the
Bonds.

Section 2.02 Registration of Bonds. The Authority shall keep or cause to be

kept at the Principal Ofllce of the Trustee books for the registration and transfer of Bonds; and

the Authority will register or transfer or cause to be registered or transferred therein, as

hereinafter provided and under such reasonable regulations as it may prescribe, any Bond
entitled to be so registered or transferred, upon presentation for such purpose. The Trustee is
hereby appointed as registrar of the Authority for the purpose of registering, transferring and

exchanging the Bonds. A Bond Insurer shall, upon the occurrence of an event of default
triggering an obligation to make payments under the lnsurance Policy, have the right to inspect

the registration books maintained pursuant to this Section 2.02.

Section 2.03 Uniform Commercial Code. The Bonds shall be securities under
the Pornsylvania Uniform Commercial Code Investment Securities and shall be negotiable
instruments to the extent provided therein.
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Section 2.04 Transfers and Exchanqes of Bonds. Upon surrender for ffansfer of
any fully registered Bond at the Principal Office of the Trustee, the Trustee shall authenticate and

deliver in the name of the transferee or transferees one or more new fully registered Bonds of
authorized denominations for the aggregate Principal Amount which the Bondholder is entitled
to receive.

Any Bond shall be exchangeable for Bonds of any authorized denomination, in an

aggregate Principal Amount equal to the Principal Amount of the Bond presented for exchange.

All Bonds presented for transfer or exchange shall be accompanied by a written
instrument or instruments of transfer or authorization for exchange, in form satisfactory to the
Trustee, duly executed by the Bondholder or by his duly authorized attorney. No transfer of any
Bond shall be valid unless made on the registration books by the registered Owner in person, or
by his duly authorized attorney. Such registrations, exchanges and transfers shall be without
expense to the Holders of the Bonds, but any taxes, fees or other govemmental charges required
to be paid with respect to the same shall be paid by the Holder requesting any such registration,
exchange or transfer as a condition precedent to the exercise of such privilege. Bonds may be
presented for exchange or transfer only at the Principal Office of the Trustee or at the office of
any Paying Agent as the Authority may hereafter appoint.

The Trustee shall not be required to register the transfer or exchange of any Bond
(i) during a period beginning at the opening of business fifteen (15) days before the day of the
mailing of notice of redernption of the Bonds and ending at the close of business on the date of
such mailing, (ii) at any time following the selection of such Bonds, in whole or in part, for
redemption, or (iii) during the period commencing on a Record Date and ending on the
corresponding Interest Payment Date.

Section 2.05 Form of Bonds: Temporarv Bonds. Bonds in definitive form shall
be printed or tlpewritten. Until Bonds in definitive form of any Series are ready for delivery, the
Authority may execute and upon its request in writing the Trustee shall initially authenticate and

deliver in lieu of any thereof, and subject to the same provisions, limitations and conditions, one
or more printed, or typewritten Bonds in ternporary form, substantially of the tenor of the Bonds
hereinbefore described, and with appropriate omissions, variations and insertions, with regard to
the Bonds. Such Bonds or Bonds in temporary form may be for the amount of $5,000 or any
multiple or multiples thereof, as the Authority may determine. Until exchanged for Bonds in
definitive form such Bonds in temporary form shall be entitled to the lien and benefit of this
lndenture. The Authority shall, without unreasonable delay, prepare, execute and deliver to the
Trustee, and thereupon, upon the presentation and surrender of any Bond or Bonds in temporary
form, the Trustee shall authenticate and deliver, in exchange therefor, a Bond or Bonds in
definitive form of the same Series and same maturity for the same aggregate Principal Amount
as the Bond or Bonds in ternporary form surrendered. Such exchange shall be rnade by the
Authority at its own expense and without making any charge therefor. Until such Bonds in
definitive form are ready fbr delivery, the Holder of one or more Bonds in ternporary form may,
with the consent of the Authority, exchange the same, upon the surrender thereof to the Trustee
for cancellation, for Bonds in temporary form of like aggregate Principal Amount, of the same

Series and maturity, in authorized denominations.
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Section 2.06 Numbering of Bonds. Any Bond may bear such numbers, letters,
or other marks of identification or designation, and may be endorsed with or have incorporated in
the text thereof such legends or recitals with respect to transferability or in respect of the Bond or
Bonds for which it is exchangeable and may contain such provisions, specifications and
descriptive words, not inconsistent with the provisions of this Indenture, as may be determined
by the Authority and approved by the Trustee.

Section 2.07 Execution of Bonds. All the Bonds shall, from time to time, be
executed on behalf of the Authority by the manual or facsimile signature of its Chairperson or its
Vice Chairperson and its corporate seal (which may be in facsimile) shall be thereunto affixed or
thereon imprinted and attested by the manual or facsimile signature of its Secretary or its
Assistant Secretary. If any of the officers whose signature shall be upon the Bonds shall cease to
be such officers of the Authority before the Bonds so signed and sealed shall have been actually
authenticated by the Trustee or delivered by the Authority, such Bonds nevertheless may be
authenticated, issued, and delivered with the same force and effect as though the person or
persons whose signature shall be upon such Bonds had not ceased to be such officer or officers
of the Authority; and also any such Bond may be signed and sealed on behalf of the Authority by
the signature of such persons as at the actual date of the execution of such Bond shall be the
proper officers of the Authority, although at the nominal date of such Bond any such person shall
not have been such officer of the Authority.

Section 2.08 Mutilated. Lost. Stolen or Destroved Bonds. Upon receipt by the
Authority and the Trustee of evidence satisfactory to all of them that any Outstanding Bond has
been mutilated, destroyed, lost or stolen, and of indemnity satisfactory to all of them, the
Authority, in its discretion, may execute and thereupon the Trustee shall authenticate and deliver,
a new Bond of the same Series and same maturity and of like tenor in exchange and substitution
for, and upon surrender and cancellation of, the mutilated Bond or in lieu of and in substitution
for the Bond so destroyed, lost or stolen. The Authority may, for each new Bond authenticated
and delivered under the provisions of this Section, require the payment of the expenses,
including counsel fees, which may be incurred by the Trustee in the premises. Any Bond issued
under the provisions of this Section in lieu of any Bond alleged to be destroyed, lost or stolen,
shall constitute an original additional contractual obligation on the part of the Authority whether
or not the Bond so alleged to be destroyed, lost or stolen be at any time enforceable by anyone;
and shall be equally and proportionately entitled to the benefits of this Indenture with all other
Bonds issued under this Indenture.

Section 2.09 Certificate of Authentication. Subject to the qualifications
hereinbefore set forth, the Bonds to be secured hereby shall be substantially of the tenor and
effect hereinbefore recited, and no Bonds shall be secured hereby or entitled to the benefit
hereof, or shall be or become valid or obligatory for any purpose, unless there shall be endorsed
thereon a certificate of authentication, substantially set forth in the form of the Bond as shall be
set forth in the Supplemental lndenture providing for the issuance of such Bonds, executed by
the Trustee; and such certificate on any Bond issued by the Authority shall be conclusive
evidence and the only competent evidence that it has been duly authenticated and delivered
hereunder. The Bonds shall be authenticated by the Trustee.
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Section 2.10 Book-Entry Only Bonds. Unless a Supplemental Indenture shall
provide otherwise with respect to a Series of Bonds, the Bonds of a Series shall be initially
issued in book-entry only form. Unless a Supplemental Indenture shall provide otherwise with
respect to a Series, in the event that anyprovision of this Section 2.10 is inconsistent with other
provisions of this Indenture, so long as the Bonds shall be in book-entry only form, the
provisions of this Section 2.10 shall govem. The Depository Trust Company ("DTC') will act as

securities depository for the Bonds. The ownership of one fully registered Bond for each
maturity set forth in this Indenture, each in the aggregate Principal Amount of such maturity, will
be registered in the name of CEDE & Co., as nominee for DTC; provided that if DTC shall
request that the Bonds be registered in the name of a different nominee, the Trustee shall
exchange all or any portion of the Bonds for an equal aggregate Principal Amount of Bonds
registered in ttre name of such nominee or nominees of DTC. No person other than DTC or its
nominee shall be entitled to receive from the Authority or the Trustee either a Bond or any other
evidence of ownership of the Bonds, or any riglrt to receive any payment in respect thereof
unless DTC or its nominee shall transfer record ownership of all or any portion of the Bonds on
the registration books maintained by the Trustee, in connection with discontinuing the book entry
systan or otherwise.

So long as the Bonds or any portion thereof are registered in the name of DTC or
any nominee thereof all payments of the principal or redemption price of or interest on such
Bonds shall be made to DTC or its nominee in New York Cleming House or equivalent next day
funds on the dates provided for such payments under this Indenture. Each such payment to DTC
or its nominee shall be valid and effective to fully discharge all liability of the Authority or the
Trustee with respect to the principal or redemption price of or interest on the Bonds to the extent
of the sum or sums so paid. In the event of the redemption of less than all of the Bonds
Outstanding, the Trustee shall not require surrender by DTC or its nominee of the Bonds so
redeemed, but DTC or its nominee may retain such Bonds and make an appropriate notation on
the Bond certificate as to the amount of such partial redemption; provided that, in each case the
Trustee shall request, and DTC shall deliver to the Trustee, a written confirmation of such partial
redemption and thereafter the records maintained by the Trustee shall be conclusive as to the
amount of the Bonds which have been redeemed.

The Authority and the Trustee may treat DTC or its nominee as the sole and

exclusive Owner of the Bonds registered in its name for the purposes of pal,rnent of the principal
or redemption price of or interest on the Bonds, selecting the Bonds or portions thereof to be

redeemed, giving any notice permitted or required to be given to Bondholders under this
Indenture, registering the transfer of Bonds, obtaining any consent or other action to be taken by
Bondholders and for all other purposes whatsoever; and neither the Authority nor the Trustee
shall be affected by any notice to the contrary. Neither the Authority nor the Trustee shall have
any responsibility or obligation to any participant in DTC, any person claiming a beneficial
ownership interest in the Bonds under or through DTC or any such participant, or any other
person which is not shown on the registration books of the Trustee as being a Bondholder, with
rcspect to either: (i) the Bonds; or (ii) the accuracy of any records maintained by DTC or any
such participant; or (iii) the paynent by DTC or any such participant of any amount in respect of
the principal or redernption price of or interest on the Bonds; or (iv) any notice which is
permitted or required to be given to Bondholders under this Indenture; or (v) the selection by
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DTC or any such participant of any person to receive payment in the event of a partial
redemption of the Bonds; or (vi) any consent given or other action taken by DTC as Bondholder.

So long as the Bonds or any portion thereof are registered in the name of DTC or
any nominee thereof, all notices required or peflnitted to be given to the Bondholders under this
Indenture shall be given to DTC as provided in the Representation Letter between the Authority
and DTC (the "DTC Representation Letter"), in such form as is acceptable to the Trustee, the
Authority and DTC.

In connection with any notice or other communication to be provided to
Bondholders pursuant to this lndenture by the Authority or the Trustee with respect to any
consent or other action to be taken by Bondholders, DTC shall consider the date of receipt of
notice requesting such consent or other action as the record date for such consent or other action,
provided that the Authority or the Trustee may establish a special record date for such consent or
other action. The Authority or the Trustee shall give DTC notice of such special record date not
fewer than fifteen (15) calendar days in advance of such special record date to the extent
possible.

At or prior to the issuance of the Bonds, the Authority and the Trustee shall
execute or signify their approval of the DTC Representation Letter. Any successor Trustee shall,
in its written acceptance of its duties under this Indenture, agree to take any actions necessary
from time to time to comply with the requirements ofthe DTC Representation Letter.

The book-entry system for registration of the ownership of the Bonds rnay be
discontinued at anytime if either: (i) DTC determines to resign as securities depository forthe
Bonds; or (ii) the Authority provides thirty (30) days' notice of such discontinuation to the
Trustee and DTC that continuation of the systern of book-entry transfers through DTC (or
through a successor securities depository) is not in the best interests of the Authority. Upon
occurrence of either such event, the Authority may attempt to establish a securities depository
book-entry relationship with another securities clepository. If the Authority does not do so, or is
unable to do so, and after the Authority has notified DTC and upon surender to the Trustee of
the Bonds held by DTC, the Authority will issue and the Trustee will authenticate and deliver the
Bonds in registered certificate form in denominations of $5,000 and integral multiples thereof (or
such other denorninations as are applicable to a Series as set forth in a Supplanental Indenture),
at the expense of the Authority, to such persons, and in such maturities and Principal Amounts,
as may be designated by DTC, but without any liability on the part of the Authority or the
Trustee for the accuracy of such designation. Whenever DTC requests the Authority or the
Trustee to do so, the Authority or the Trustee shall cooperate with DTC in taking appropriate
action after reasonable notice to arrange for another securities depository to maintain custody of
certificates evidencing the Bonds.

ARTICLE III

AUTHENTICATION AND DELIVERY OF BONDS

Section 3.01 Purposes of Bonds. The Authority may issue Additional Bonds
from time to time under this lndenture. Bonds may be issued (a) to pay Costs, O) to refund
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Bonds or any other Indebtedness (including Senior Debt or Subordinate Debt or other debt not
secured by the Revenues), (c) to pay costs of issuance, (d) to fund reselves and/or pay costs
associated with Capitalized Interest or terminating Qualified Interest Rate Swap Agreements, or
(e) for a combination of such purposes. The provisions in this Article III relating to the issuance
of Bonds do not apply to the issuance of the 2017A Bonds, the 20178 Bonds or the 2017C
Bonds, which bonds were issued in compliance with the requirernents of the Existing Senior
Indenture.

In the event that any Policy Costs are due and owing at the time of issuance of the
Additional Bonds, for the purpose of the debt tests required by Section 3.02 hereof, Revenues of
the Authority shall be reduced by the amount of any Policy Costs then due and owing.

No Additional Bonds may be issued without the prior written consent of a Bond
Insurer if any Policy Costs are past due and owing to the Bond lnsurer.

Section 3.02 Conditions for Issuine Bonds. Before the issuance and

authentication of any Series of Bonds by the Trustee, there shall be filed with the Trustee:

(a) In connection with the initial execution of this Indenture:

(i) A certified copy of this Indenture;

(ii) A Counsel's Opinion, subject to customary exceptions and qualifications,
substantially to the effect that this Indenture has been duly authorized, executed and

delivered to the Trustee and is a valid, binding and enforceable obligation of the
Authority.

O) A certified copy of a Supplemental Indenture which (1) shall include: (A)
provisions authorizing the issuance, fixing the Principal Amount and setting forth the details of
such Bonds, including their date, the interest rate or rates and the manner in which the Bonds are
to bear and pay interest (including whether such Bonds constitute Capital Appreciation Bonds,
Capital Appreciation and Income Bonds or Current Interest Capital Appreciation Bonds), the
principal and Interest Payment Dates of the Bonds; the purposes for which such Bonds are being
issued, the manner of numbering of such Bonds, the Series designation, the denominations, the
maturity dates and principal maturities, the Principal Amounts required to be redeemed pursuant
to any mandatory redemption provisions or the manner for determining such Principal Amounts,
any provisions for optional or extraordinary redemption before maturity, and any provisions
regarding the Common Debt Service Reserve Requirement or Separate Series Debt Service
Reserve Requirement; and (B) provisions for the application of the proceeds of such Bonds; and
(2) may include: (A) provisions for Credit Facilities and for other Funds and Accounts to be
established with respect to such Bonds; (B) provisions necessary or expedient for the issuance
and administration of Bonds bearing interest at a variable rate or other manner of bearing
interest, including remarketing provisions, liquidity facility provisions and provisions for
establishing the variable rate and converting to a fixed rate; (C) provisions for entering into
credit enhancement devices permitted by Commonwealth law; and (D) such other provisions as

the Authority may deem appropriate.
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(c) A certified copy of applicable Resolution of the Board authorizing, as required by
law, the issuance, sale, award, execution and delivery of such Bonds and, in the case of a Series
of Bonds issued to refund Indebtedness, calling for redemption or payment of the Indebtedness
to be refunded, fixing any redemption date and authorizing any required notice of redemption in
accordance with the provisions of this Indenture.

(d) A certificate signed by an Authorized Representative of the Authority and dated
the date of such issuance, to the effect that:

(i) Either (A) upon and immediately following such issuance, no Event of
Default has occurred which has not been cured or waived, and no event or condition
exists which, with the giving of notice or lapse of time or both, would become an Event
of Default or (B) if any such event or condition is happening or existing, speciff ng such
event or condition, stating that the Authority will act with due diligence to conect such
event or condition after the issuance of such Bonds, and describing in reasonable detail
the actions to be taken by the Authority toward such correction; and

(ii) All required approvals, limitations, conditions and provisions precedent to
the issuance of such Series of Bonds have been obtained, observed, met and satisfied.

(e) A Counsel's Opinion, subject to customary exceptions and qualifications,
substantially to the effect that the Supplemental Indenture for such Series of Bonds has been duly
authorized, executed and delivered, is binding on the Authority and complies in all respects with
the requirements of this Indenture.

(f) An opinion of Bond Counsel, subject to customary exceptions and qualifications,
substantially to the effect that the issuance of such Bonds has been duly authorized, that such

Bonds are valid and binding lirnited obligations of the Authority, and with respect to Bonds to be
issued on a tax-exempt basis that the interest on such Bonds is excludable from gross income for
purposes of Federal income taxation.

(g) If a Series of Bonds are issued to pay Costs, the following:

(i) (A) if the Bonds are Common Debt Service Reserve Secured Bonds,
evidence that upon issuance of such Bonds, the Common Debt Service Reserve
Requirement will be fully funded, or (B) if the Bonds are Separate Series Debt Service
Reserve Secured Bonds, evidence that, upon issuance ofsuch Bonds, the Separate Series

Debt Service Reserve Requirement for such Bonds will be fully funded or will be funded
in accordance with the requirements of the applicable Supplanental Indenture; and

(ii) A certificate of (A) a Qualified Independent Consultant, stating that based
on the Authority's financial records for a Test Period, the Authority would have been able
to meet the Rate Covenant in Section 7.01, taking into account (i) the maximum Annual
Debt Service on the proposed Series of Additional Bonds in the current or any future
Fiscal Year, (ii) the additional Net Revenues from the rates, fees and other charges
adjusted to reflect any rate increases that had not been in effect throughout the Test
Period but that have been approved by and can be implemented by the Authority at the
time of the delivery of the proposed Series of Additional Bonds to go into effect within
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the following five years; and (iii) additional Net Revenues that the Authority may realize
from the addition to the System of the assets it proposes to finance through the issuance
of the proposed Series of Additional Bonds or other funding sources within the following
five years or (B) the Authorized Representative of the Authority stating that based on the
Authority's financial records tbr a Test Period, the Authority has met the Rate Covenant
in Section 7.01, taking into account the maximum Annual Debt Service on the proposed
Series of Additional Bonds. In making the certifications required under this paragraph,
the Authorized Representative of the Authority or the Qualified Independent Consultant,
as applicable, shall determine and utilize the Additional Indebtedness Test Net Revenues
in place of the Rate Covenant Net Revenues in determining whether the Authority would
have been able to meet the Rate Covenant in Section 7.01.

(h) Except in the case of the 2017A Bonds, the2017 B Bonds and the 201?C Bonds,
if any Bonds are issued to refund any Indebtedness, the following:

(i) Evidence that the Authority has made provision as required by this
Indenture for the payment or redemption of all Indebtedness to be refunded;

(ii) A certificate of an Authorized Representative of the Authority
demonstrating that the proposed refunding will not result in an increase in the Annual
Debt Service payable on all Indebtedness in any Fiscal Year. If the proposed refunding
will result in an increase in the Annual Debt Service payable on all Indebtedness in any
Fiscal Year, then the issuance of that Series of Additional Bonds shall be subject to the
same requirements as the issuance of a Series of Additional Bonds to pay Costs under
Section 3.02(eXii).

(i) A request and authorization of the Authority, signed by an Authorized
Representative of the Authority, to the Trustee to authenticate and deliver such Bonds to the
purchaser upon payment to the Trustee of a specified sum plus accrued interest to the date of
delivery.

Except for the requirements of subsection (d) of this Section (which may be
waived by the purchasers of such Bonds by an instrument or concurrent instruments in writing
signed by such purchasers), none of the requirements in this Section may be waived without the
consent of the holders of not less than a majority in aggregate Principal Amount of the
Outstanding Bonds.

Section 3.03 Other Senior Parity Indebtedness.

(a) The Authority may incur or refinance Other Senior Parity Indebtedness provided
that:

(1) the documents relating to the Other Senior Parity Indebtedness
acknowledge that such debt constitutes Other Senior Parity Indebtedness under this
lndcnturc and is subjcct to thc applicablc tcrms and conditions hcrcof as if it were
Bonds, and specify the amounts and due dates of Annual Debt Service with respect
to the Other Senior Parity Indebtedness;
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(2) the requirements of Sections 3.02(9) or 3.02(h), as appropriate, have
been met as if the Other Senior Parity Indebtedness was an additional Series of
Bonds;

(3) the Trustee receives written notice of the issuance of the Other Senior
Parity lndebtedness and the material tenns and conditions thereof and the Trustee
shall register the holder as owner thereof as such on its books and records, and

(4) the Trustee receives a Counsel's Opinion that the documents creating
the Other Senior Parity Indebtedness have been duly authorized, executed and

delivered on behalf of the Authority and constitute valid, binding and enforceable
obligations.

(b) The Authority shall fulfill its obligations under all contracts or agreements
creating Other Senior Parity Indebtedness as they may exist from time to time.

Section 3.04 Subordinate Debt of Authority. In addition to the foregoing and in
addition to any subordinate pledge granted by the Authority to a Bond Insurer in connection with
a Debt Service Reserve Fund Policy, the Authority may incur or assume Subordinate Debt
provided that:

(l) the security for such debt is subordinate to the lien ofand security
interests granted by this Indenture; and

(2) any agreement for the repayment of such subordinate debt and any
instrument evidencing or securing such subordinate debt shall provide: (i) that an

event of default thereunder may be an event of default under this Indenture, and
(ii) that, notwithstanding the occurrence of any event of default in respect of any
subordinate debt, the lender shall not be entitled to exercise any rights or remedies
with respect to the Revenues until and unless the Trustee shall have instituted
proceedings to exercise its rights pursuant to Article VIII hereof,,

Section 3.05 Covenant as to Prior Lien Debt. The Authority will not incur or
assume any debt which will be secured by a lien on the Revenues which will be prior to the lien
granted by the tcrms of this lndenture,

Section 3.06 of Bond Upon receipt of the proceeds of any
Series of Bonds issued under this Indenture, such moneys shall be deposited to a Clearing Fund
for such Bonds and shall be disbursed for the purposes and in the amounts set forth in the closing
certificate of the Authority executed on the date of issuance of such Bonds. To the extent it is
determined on or before the first day of the month after the date of issuance of such Bonds that
any remaining moneys in such fund will not be necessary to pay costs of issuance, such moneys
shall be transferred to the Debt Service Fund and applied to pay interest on such Bonds on the
next Interest Payment Date for such Bonds.
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ARTICLE IV

REDEMPTION OF BONDS

Section 4.01 Redemption of Bonds.

The Bonds of any Series issued under the provisions of this Indenture shall be
subject to redemption, in whole or in part, and at such times and prices as may be provided in the
Supplemental lndenture pursuant to which such Bonds are issued, which Supplemental Indenture
shall include provisions for extraordinary redemption in accordance with Section 7.10 hereof.
The Bonds of any Series to be called for redemption shall be selected as provided in the
applicable Supplanental Indenture. The Trustee shall treat each Bond of a denomination greater
than the minimum denomination authorized in the applicable Supplement Indenture as can be
obtained by dividing the Bond's actual Principal Amount by such minimum denomination.

Section 4.02 Notice of Redemption. Whenever the Authority shall redeem all
or part of the Bonds, it shall cause a written notice of intention to redeem, signed in the name of
the Authority by an Authorized Representative of the Authority to be sent, by the Trustee by first
class mail to each registered Owner of the Bonds to be redeemed at the last address of said
registered Owner appearing upon the registration books not less than twenty (20) days or more
than sixty (60) days before the redanption date (unless the applicable Supplemental Indenture
provides for other timing for the notice). Failure to mail any such notice shall not affect the
validity of the proceeding for redemption. Such notice shall specifo the information set forth in
the next following paragraph. The notice shall further state that, from and after such redemption
date, interest thereon will cease to accrue. Simultaneously with the mailing of notice to
Bondholders, the Trustee shall notiry a Bond lnsurer of any redemption, other than mandatory
sinking fund redernption, of Bonds being insured by a Bond Insurer. In the case of an optional
redemption, the notice may, at the Authority's discretion, state (l) that it is conditioned upon the
deposit of moneys, in an amount equal to the amount necessary to effect the redemption, with the
Trustee no later than the redemption date or (2) that the Authority retains the right to rescind
such notice at any time prior to the scheduled redernption date if the Authority delivers a

certificate of an Authorized Representative of the Authority to the Trustee instructing the Trustee
to rescind the redemption notice (in either case, a "Conditional Redemption"), and such notice
and optional redemption shall be of no effect if such monies are not so deposited or if the notice
is rescinded as described below.

In addition to the foregoing, the redemption notice shall contain with respect to
each Bond being redeemed, (l) the CUSIP number as provided in Section 4.04 hereof, (2) the
date of issue; (3) the interest rate, (4) the maturity date, and (5) any other descriptive information
determined by the Trustee to be needed to identify the Bonds. If a redernption is a Conditional
Redemption, the notice shall so state. The Trustee also shall send each notice of redemption to
(i) any Rating Service then rating the Bonds to be redeemed; (ii) all of the registered clearing
agencies known to the Trustee to be in the business of holding substantial amounts of bonds of a

type similar to the Bonds; and (iii) one or more national infonnation services that disseminate
notices of redemption of bonds such as the Bonds, such services to be identified by the Trustee.
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Any Conditional Redemption may be rescinded in whole or in part at any time
prior to the redemption date if the Authority delivers a certificate of an Authorized
Representative of the Authority to the Trustee instructing the Trustee to rescind the redemption
notice. The Trustee shall give prompt notice of such rescission to the affected Bondholders.
Any Bonds subject to Conditional Redemption where redemption has been rescinded shall
remain Outstanding, and the rescission shall not constitute an Event of Default. Further, in the
case of a Conditional Redemptioq the failure of the Authority to make funds available in part or
in whole on or before the redemption date shall not constitute an Event of Default.

Section 4.03 Nonpresentment of Bonds. Notice having been given in the
manner hereinbefore provided in this Article and irrevocable instructions having been given to
the Trustee to pay said Bonds or portions thereof and cash equal to the redemption price of said
Bonds and the interest accrued thereon to the date of redernption having been deposited in trust
with the Trustee on or prior to the date set for redemption, the Bonds so called for redemption
shall become due and payable on the redernption date so designated, and interest on such Bonds
shall cease to accrue from such redemption date, whether such Bonds are presented for
redernption or not. The Principal Amount of all Bonds so called for redemption, together with
the premium, if any, and accrued interest thereon, shall be paid by the Trustee, upon presentation
and surrender thereof.

Section 4.04 CUSIP Numbers. The Trustee shall use the "CUSIP" numbers
assigned to the Bonds, if then generally in use, in notices of redemption of Bonds as a
convenience to Bondholders; provided that any such notice shall state that no representation is
made as to the correctness of such numbers either as printed on the Bonds or as contained in any
notice of redemption and that reliance may only be placed on the identification numbers
established under the Indenture.

ARTICLE V

CONSTRUCTION FUND

Section 5.01 Construction Fund. There is hereby created a special fund known
as the "Construction Fund", which shall be held in trust by the Trustee. Money shall be
deposited to the Construction Fund pursuant to the provisions of Article II and from any other
sources identified by the Authority. To the extent Costs of a Construction Project are paid for
from Bonds, the Authority must deposit the construction proceeds of the Bonds in the
Construction Fund and must follow the provisions of this Article V. To the exte,nt the Authority
is self-funding Costs from other than proceeds of Bonds, the Authority may use moneys in the
Revenue Fund and the Operating Fund to pay such Costs, and the Authority need not use the
Construction Fund or follow the provisions of this Article V.

Payment of the Costs of a Construction Project shall be made from the
Construction Fund. A special account shall be created and identified for each such Construction
Project, although funds, at the written direction of the Authority, may be transferred from one
such account in the Construction Fund to another account in such Fund. On the date of issuance
of Bonds to finance in whole or in part a Constnrction Project, the moneys directed, in writing,
by the Authority to be hansf.erred from the Clearing Fund shall be deposited into the
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Construction Fund or an account therein. All moneys on deposit in the Construction Fund shall
be held in Trust by the Trustee as security under this Indenture and disbursed by the Trustee
pursuant to this Section 5.01 in payment of the Costs of the Construction Project. Before each

such withdrawal and paynent of the Costs of the Construction Project from the Construction
Fund by the Trustee, the Authority shall deliver to the Trustee the following:

(a) A requisition, signed by any two of the Chairperson or Vice Chairperson
or Secretary or Assistant Secretary or the Executive Director or the Chief Financial
Oflicer or the Director of Finance of the Authority, or signed by such other person or
persons who is or are authorized to do so pursuant to a Resolution of the Board, stating in
respect of each payment to be made:

(l) the itern number of the payment;

(2) the name and address of the percon to whom payment is due;

(3) the amount to be paid and the Construction Fund from which payment is
to be made;

(4\ the purpose for which the obligation was incurred;

(5) that obligations in the stated amount have been incurred by the Authority
and that each item thereof is a proper part of the Cost of the Construction Project and has

not been paid;

(6) that there has not been filed with or served upon the Authority notice of
any lien, right to lien or attachment upon, or claim affecting the right to receive payment
of any of the moneys payable to any persons named in such requisition;

(7) that such requisition contains no items representing payment on account of
any retained percentage which the Authority is on the date of such certificate entitled to
retain;

(8) that neither the Authority nor any of its officers or members has received
any discount, rebate, commission, fee, proceeds from insurance or other abatement which
is not reflected on the requisition in connection with any such expenditures or
indebtedness; and

(9) that no part of any such item has been included in any previous requisition
for the withdrawal of moneys from the Construction Fund; and

(b) Except to the extent to which a requisition relates to financing costs, a

certificate signed by the Consulting Engineer approving such requisition and certifoing
that each item to be paid as set forth in such requisition constitutes an obligation which
has been properly incurred as part of the Cost of the Construction Project and is then due
and unpaid.
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Upon the receipt of each such requisition and the accompanylng certificate, the
Trustee shall pay to the persons named in such requisition, the respective arnounts stated therein
to be due to such persons.

Investment earnings on the amounts on deposit in the Construction Fund shall be
retained in the Construction Fund unless the Authority directs the Trustee, in writing, to transfer
such earnings to the Debt Service Fund.

Any moneys remaining in the Construction Fund after all amounts due in respect
of the Construction Project shall have been paid (including any Costs of any amendment or
revision of the Constnrction Project pursuant to Section 5.02 below), which fact shall be

evidenced to the Trustee by delivery of a certificate of an Authorized Representative of the
Authority to that effect, shall be transferred by the Trustee to the Revenue Fund and applied as

directed in writing by the Authority; with respect to such application, the Authority will obtain
an opinion of Bond Counsel that such application in and of itself will not adversely affect the
exclusion from gross income of interest on the Series of Bonds issued to fund such Construction
Project. If an Event of Default pursuant to Section 8.01(a) or O) occurs, and only to the extent
that no other available moneys are held under this Indenture, the Trustee shall transfer moneys
from the Construction Fund to the Debt Service Fund to pay principal and interest on the Bonds.

All requisitions received by the Trustee pursuant to Section 5.01(a) may be relied
upon without investigation or inquiry by and shall be retained in the possession of the Trustee for
a period of five (5) years, subject at all times to the inspection of the Authority, its agents and

representatives, and any other person authorized by a certificate of an Authorized Representative
of the Authority.

Section 5.02 Amendment of Construction Project. The Authority rnay from
time to time amend or revise a Construction Project with the approval of the Consulting
Engineer, but only if the Authority shall have first delivered to the Trustee (i) a written statement
describing the proposed amendments and revisions, (ii) a Resolution of the Board approving the
proposed amendments and revisions, (iii) a certificate signed by the Consulting Engineer setting
forth the general effect of such proposed amendments and revisions and certifying in his opinion
that such proposed amendments and revisions are in the best interests of the Authority, and (iv)
an opinion of Bond Counsel that such amendment or revision in and of itself will not adversely
affect the exclusion from gross income of interest on the Series of Bonds issued to fund such

Construction Project.

Section 5.03 Contract Security. All contracts which provide for the furnishing
of material or the doing of work with regard to a Construction Project shall be in compliance
with all federal and state statutes, rules and regulations and shall be subject to the approval ofthe
Consulting Engineer. The Authority will require each person with whom it may contract for
construction to fumish a performance security and a labor and materialmen's security each for
not less than 100% of the full amount of the contract entered into with such person or such
greater or lesser amount as may be required by applicable law, and to carry such insurance as

may be required by law and as may be recommended by the Consulting Engineer. The proceeds

of any such performance security shall forthwith, upon the receipt thereof by the Authority, be

deposited to the credit of the applicable Construction Fund or account therein and applied toward
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the completion of the construction covered by the contract in connection with which such
performance security shall have been fumished except that any such proceeds as shall constitute
liquidated damages for delay shall be deposited to the credit of the Revenue Fund.

ARTICLE VI

REVENUES. FUNDS AND INVESTMENTS

Section 6.01 Funds and Accounts. In addition to the Construction Fund
established in Section 5.01 hereof, there are hereby established the following Funds and
Accounts to be held by the Authority or the Trustee, as applicable:

(l) Revenue Fund to be held by the Authority in one or more
Authorized Depositories, subject to the lien of this Indenture;

(2) Operating Fund to be held by the Authority in one or more
Authorized Depositories, not subject to the lien of this lndenture;

(3) Debt Service Fund, in which there shall be established an Interest
Account, a Principal Account and a Sinking Fund Account, and a separate
subaccount in each such Account with respect to (i) all Series of Common Debt
Service Reserve Secured Bonds and (ii) each Series of Separately Secured Debt
Service Reserve Fund Bonds; and (iii) Other Senior Parity Indebtedness, to be
held by the Trustee, subject to the lien of this Indenture;

(4) Debt Service Reserve Fund to be held by the Trustee, subject to
the lien of this Indenture, in which there shall be established (l) a Series Debt
Service Reserve Account for all Series of Common Debt Service Reserve Secured
Bonds, and (2) as applicable, a Series Debt Service Reserve Account for each
Series of Bonds that has a Separate Series Debt Service Reserve Requirement;

(5) Operating Reserve Fund to be held by the Authority in one or
more Authorized Depositories, subject to the lien of this Indenture;

(6) Subordinate Debt Service Fund to be held by the Trustee, subject
to the lien of this lndenture;

(7) Subordinate Debt Service Reserve Fund to be held by the Trustee,
subject to the lien of this Indenture;

(8) Rate Stabilization Fund to be held by the Authority in one or more
Authorized Depositories, subject to the lien of this Indenture;

(9) Redanption Fund to be held by the Trustee, subject to the lien of
this Indenture; and
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(10) Rebate Fund to be held by the Trustee, but is not subject to the lien
of this Indenture.

Section 6.02 Disposition of Revenues. All Revenues and all other amounts
received by the Authority from any source (except as otherwise provided herein) shall be
deposited in the Revenue Fund to be held by the Authority in one or more Authorized
Depositories; provided, however, that upon an Event of Default, the Authority will transfer all
amounts in all Authority held funds (other than the Operating Fund) to the Trustee, and the
Trustee shall hold such moneys in trust for the beneficiaries hereunder. If and when the Event of
Default is cured, such moneys shall be returned by the Trustee to the Authority.

The Authority shall transfer from the Revenue Fund to the Operating Fund from
time to time the arnounts needed to pay Current Expenses.

On the 20'h day of each month (or, if such day is not a Business Day, then on the

last Business Day prior to the 206 day of each month) (the "Disbursement Date"), Net Revenues
shall be disbursed by the Authority in the following order (except that the payments into the

Interest Account, the Principal Account and the Sinking Fund Account of the Debt Service Fund
shall be on a parity with each other):

(1) To the Debt Service Fund:

(a) To the subaccounts established for each Series of Bonds or
Other Senior Parity Indebtedness in the Interest Account, monthly, on the
Disbursement Date, an amount equal to the amount of interest falling due on or
before the 20s day of the following month, as set forth in the applicable
Supplanental Indentures with respect to each Series of Bonds or Other Senior
Parity Indebtedness (including Periodic Payments with respect to Qualified
Interest Rate Swap Agreements); provided, however, that if such Other Senior
Parity lndebtedness is evidenced by documents other than a Supplernental
lndenture, to the related interest accounts set forth therein, as applicable; and such
deposits shall be adjusted to give credit for any other available money then in
such interest account or subaccount or otherwise available and designated to be
used fbr such pulpose. Moneys in the Interest Account shall be used to pay
interest due on any Interest Payment Date (including any redemption date other
than a mandatory sinking fund redemption date) related to such Series of Bonds
or Other Senior Parity Indebtedness, as applicable.

(b) To the subaccounts established for each Series of Bonds or
Other Senior Parity Indebtedness in the Principal Account and Sinking Fund
Account, monthly, on the Disbursement Date, an amount equal to the principal
and sinking fund redemption amounts payable on or before the 20ft day of the
following month, or if principal is payable once per year on the Series of Bonds or
Other Senior Parity Indebtedness, then an amount equal to one half (%) of the
principal or sinking fund payments due within the next seven months, and the
other one half (t/z) when due by the 20n day of thc following month, all as shall be
necessary to ensure deposits for the payment in full of principal on the next
principal payment date or sinking fund redemption date, as set forth in the
applicable Supplemental Indentures with respect to each Series of Bonds or Other
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Senior Parity Indebtedness; provided, however, that if such Other Senior Parity
Indebtedness is evidenced by documents other than a Supplemental Indenture, to
the related principal and sinking find accounts set forth therein, as applicable; and
such deposits shall be adjusted to give credit for any other available money then
in the principal or sinking find account or subaccount or otherwise available and
designated to be used for such purpose. Moneys in the Principal Account shall be
used to pay principal required to be paid on any principal payment date related to
such Series of Bonds or Other Senior Parity Indebtedness, as applicable. Moneys
in the Sinking Fund Account shall be used to pay the amount required for
mandatory sinking fund redemption on the applicable redernption date (including
any redemption date other than a mandatory sinking fund redemption date) related
to such Series of Bonds or Other Senior Parity Indebtedness, as applicable.

(2) To the Debt Service Reserve Fund the amounts, if any, required to
be deposited pursuant to (i) Section 6.07(b) hereof, to restore the amount on
deposit in each Series Debt Service Reserve Account to the related Series Debt
Service Reserve Requirement or to reimburse the provider of any Credit Facility
deposited in the Debt Service Reserve Fund, and (ii) a Supplernental Indenture, to
fund a Series Debt Se'rvice Reserve Account to the applicable Separate Series
Debt Service Reserve Requirement or Common Debt Service Reserve
Requirement, and such amounts shall be transferred to the appropriate Series Debt
Service Reserve Account.

(3) To the Subordinate Debt Service Fund, the amount equal to the
deposits to such funds and accounts required by the related indenture or other
documents evidencing such debt, which amounts shall be used to pay principal
and interest or other amounts owing on Subordinate Debt. To the extent that the
Subordinate Debt is issued pursuant to Subordinate Debt documents, applicable
amounts shall be transferred to the respective Subordinate Debt fiduciary. In
addition, to the extent that moneys on deposit in the Debt Service Fund are
insufficient to make the required interest and principal payments on Senior Debt,
moneys in the Subordinate Debt Service Fund shall be used, prior to any
withdrawal fiom the Debt Service Reserve Fund, to cure any such deficiencies,
but only after withdrawals from the Revenue Fund, the Operating Reserve Fund
and any Subordinate Debt Service Reserve Fund, in that order, for that purpose.

(4) To Subordinate Debt Service Reserve Fund with respect to each
Subordinate Debt issue the amounts, if any, necessary to restore the amount on
deposit therein to the related Subordinate Debt Service Reserve Requirement. To
the extent that the Subordinate Debt is issued pursuant to Subordinate Debt
documents, applicable amounts shall be transferred to the respective Subordinate
Debt fiduciary.

(5) To any Counterparty, any and all payments owed by the Authority
on or before the 20ft day of the following month under its Qualified Interest Rate
Swap Agreement, other than Periodic Payments.
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(6) To the Operating Reserve Fund the amounts, if any, necessary to
restore the amounts on deposit therein to the Operating Reserve Requirement.
Such amounts shall be funded within 24 months of withdrawal by depositing in
such fund l/24 of the Operating Reserve Requirement on each Disbursement Date
after such withdrawal, if necessary. Moneys in the Operating Reserve Fund shall
be used to pay, to the extent necessary, Current Expenses of the Authority.

(7) To the City, any amounts owed to the City on or before the 20ft
day of the following month under the Cooperation Agreement.

(8) Any moneys remaining in the Revenue Fund after all deposits and
transfers required by subsections (1) through (7) of this Section have been made
on the Disbursement Date shall be applied as follows: to the extent that moneys
on deposit in the Debt Service Fund are insufficient to make the required interest
and principal payments on Senior Debt, (i) moneys in the Revenue Fund shall be

transferred to the Debt Service Fund, aurd then (ii) there shall be withdrawals from
the Operating Reserve Fund, the Subordinate Debt Service Fund, any Subordinate
Debt Service Ressrve Fund, and the Debt Service Reserve Fun4 in that order, to
cure any such deficiencies. If not needed for that purpose, moneys in the Revenue
Fund may be used for any authorized purpose, including but not limited to
transfers in an arnount that an Authorized Representative of the Authority rnay
determine, in his discretion, to transfer to the Rate Stabilization Fund for rate
stabilization purposes, or to the Debt Service Fund to be used to redeern Bonds as

herein provided for deposit in any Account therein, or to the Operating Fund to
pay Costs of Construction Projects or Capital Additions. Additionally, moneys
remaining in the Revenue Fund to the extent all transfers required by subsections
(1) through (7) of this Section have been made, shall be applied for any lawful
purpose of the Authority.

Notwithstanding anything in this Indenture to the contrary, at any time that the Authority
is required to make transfers pursuant to subsections (l) through (7) of this Section, and there are

insufficient Net Revsnues to make all required ffansfers pursuant to such subsections, the
Authority, after palng Current Expenses, shall make the transfers in the order set forth above

first from Net Revenues, then from any other legally available monies.

In the event this Section requires transfers to the Debt Service Fund or the Debt Service
Reserve Fund from any Fund held by the Authority, the Authority shall effect that transfer to the
Trustee in accordance with this Section.

The Authority's obligation to repay any Policy Costs to a Bond Insurer related to the Debt
Service Reserve Fund shall have the same priority and be paid in the same manner from the
Revenue Fund as the obligation to maintain and refill the Debt Service Reserve Fund.
Repayment of Policy Costs shall commence in the first month following each draw on the Debt
Service Reserve Fund Policy, and each such monthly payment shall be in an amount at least

equal to one-twelfth of the aggregate of the Policy Costs related to such draw.

The Authority's obligation to repay any Policy Costs to a Bond Insurer related to the
Subordinate Debt Service Reserve Fund shall have the same priority and be paid in the same
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manner from the Revenue Fund as the obligation to maintain and refill the Subordinate Debt

Service Reserve Fund. Repayment of Policy Costs shall cornmence in the first month following
each draw on the Subordinate Debt Service Reserve Fund PolicY, and each such monthly
payment shall be in an amount at least equal to one-twelfth of the aggregate of the Policy Costs

related to such draw.

The Trustee shall provide for a mandatory sinking fund redernption of any Term Bonds in
accordance with the schedules set forth in the Supplemortal Indenture for such Bonds; provided,

however, that on or before the 45th day next preceding any such sinking fund payment date, the
Authority may:

(i) deliver to thc Trustee for cancellation Term Bonds of the maturity
required to be redeemed on such sinking fund payment date in any aggregate

Principal Amount desired; or

(ii) instruct the Trustee, in writing, to apply a credit against the Authority's
next sinking fund redernption obligation for any such Term Bonds that previously
have been redeemed (other than through the operation of the sinking fund) and

canceled but not theretofore applied as a credit against any sinking fund
redemption obligation.

Upon the occurrence of any of the events described in the subsections (i) or (ii) above,

the Trustee shall credit against the Authority's sinking fund redemption obligation on the next
sinking fund payment date the amount of such Term Bonds so delivered or previously redeerned.

Any Principal Amount of such Term Bonds in excess of the Principal Amount required to be

redeemed on such sinking fund payment date shall be similarly credited in such order as may be

determined by the Authority against future payments to the Sinking Fund Account and shall
similarly reduce the Principal Amount of the Term Bonds of the applicable Series to be

redeemed on the next sinking fund payment date. Within seven days of receipt of such Term

Bonds or instructions to apply as a credit, any amounts ranaining in the Sinking Fund Account
in excess of the amount required to fulfill the remaining required sinking fund redernption
obligation on the next sinking fund payment date shall be used in such maruler as determined at

the direction of the Authority.

In the event the amount on deposit in the Interest Account on any Interest Payment Date

exceeds the amount required to pay interest on the Senior Debt on the next lnterest Payment

Date, the Authority shall, if the arnount on deposit in any Series Debt Service Resere Account is

less than the applicable Series Debt Service Reserve Requirement, transfer such excess to any

Series Debt Service Reserye Account to the extent of such deficiency (on a pro rata basis if
funds are not sufficient to cause the Series Debt Service Reserve Requirement to be fully funded

at the Common Debt Service Reserve Requirement or Separate Series Debt Service Reserve

Requirement), and otherwise retain any rernaining excess in the Interest Account or transfer any

remaining excess to the related Principal Account to be credited against subsequent required

deposits thereto, as determined by the Authority.

In the event the amount on deposit in the Principal Account or Sinking Fund Account on

any principal or mandatory redemption payment date exceeds the amount required on such date

to pay Bonds at maturity or to redeem Term Bonds pursuant to mandatory sinking fund

requirements, the Authority shall, if the amount on deposit in any Series Debt Service Reserve
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Account is less than the applicable Series Debt Service Reserve Requirement, transfer such
excess to the Series Debt Service Reserve Account to the extent of such deficiency (on a pro rata
basis if funds are not sufficient to cause the Series Debt Service Reserve Requirement to be fully
funded at the Common Debt Service Reserve Requirernent or Separate Series Debt Service
Reserve Requirernent), and otherwise retain such excess in the Principal Account or transfer such
excess to the Interest Account to be credited against subsequent required deposits thereto, as
determined by the Authority.

Section 6.03 Operatine Fund. The Authority shall promptly pay out of the
Operating Fund its Current Expenses as the same shall become due. All withdrawals or
payments from the Operating Fund shall be made in accordance with the procedures of the
Authority. If all transfers required under subsections ( 1) through (7) of Section 6.02 have been
made, the Authority may pay from the Operating Fund the Costs of Construction Projects or
Capital Additions.

Section 6.04 Debt Service Fund. The Authority shall deposit and the Trustee
shall apply the amounts required to be deposited in the Debt Service Fund on the applicable dates
pursuant to the provisions of this Indenture including in any Supplemental Indenture for the
purpose of palng the interest on and principal of Bonds and Other Senior Parity lndebtedness.

Section 6.05 Subordinate Debt Service Fund. The Authority shall deposit and
the Trustee shall apply the aunounts required to be deposited on the applicable dates pursuant to
the provisions of this Indenture and any documents related to the Subordinate Debt for the
purpose of paying the interest on and principal of Subordinate Debt.

Section 6.06 Operatine Reserve Fund. Moneys in the Operating Reserve Fund
shall be used by the Authority to pay, to the extent necessary, Current Expenses of the Authority.
Such moneys shall also be used to make up for deficiencies in certain other funds as described in
Section 6.02(6) hereof. To the extent that moneys on deposit in the Debt Service Fund are
insuffrcient to make the required interest and principal payments on Senior Debt, moneys in the
Operafing Reserve Fund shall be used, prior to any withdrawal from any Subordinate Debt
Service Reserve Fund, the Subordinate Debt Service Fund, and then the Debt Service Resen e
Fund, in that order, to cure any such deficiencies, but only after withdrawals from the Revenue
for that purpose.

Section 6.07 Debt Service Reserve Fund.

The Series Debt Service Reserve Account maintained for all Common Debt
Service Reserve Secured Bonds shall be funded at all times to the Common Debt Service
Reserve Requirement, and all other Series Debt Service Reserve Accounts shall be funded at all
times to the applicable Separate Series Debt Service Reserve Requirunent as set forth in a
Supplemental Indenture. Amounts in each Series Debt Service Reserve Account shall be used to
pay debt service on the related Series of Bonds and relatod Other Senior Parity Indebtedness on
the date such debt service is due if insufficient funds for that purpose are available in the related
Series subaccount in the Interest Account and the related Series subaccount in the Principal
Account (but only to the extent amounts in such subaccounts are less than the amounts required).
Amounts in each Series Debt Service Reserve Account shall be pledged to Holders of the Bonds
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and Other Related Parity Indebtedness Panies secured by such Series Debt Service Reserve

Account.

The Authority shall withdraw from the Revenue Fund and deposit into the Debt
Service Reserve Fund:

(a) on the dates specified in this Indenture or any Supplemental lndenture, the
amounts required to be deposited on such dates to the credit of the applicable accounts of the

Debt Service Reserve Fund; and

(b) if a deficiency exists in any account of the Debt Service Reserve Fund, on the
dates specified in this lndenture or a Supplernental Indenture, such amounts as will be sufficient
to repair any deficiencies in such account of the Debt Service Reserve Fund in not more than
twenty-four equal monthly payments.

In lieu of or in addition to cash or investrnents, at any time the Authority may
cause to be deposited to the credit of the Debt Service Reserve Fund any form of Credit Facility,
including a Debt Service Reserve Fund Policy, in the amount of all or a portion of the Debt
Service Reserve Fund, irrevocably payable to the Trustee as beneficiary for the Holders of the
respective Series of Bonds, provided that the Trustee has received evidence satisfactory to it that
the provider of the Credit Facility has a credit rating in one of the three highest credit rating
categories by two Rating Agencies.

If a disbursement is made pursuant to any Credit Facility, the Authority shall
either (a) reinstate the maxirnum lirnits of such Credit Facility, or (b) deposit to the credit of the
Debt Service Reserve Fund moneys in the amount of the disbursement made under such Credit
Facility from available Net Revenues. To the extent such moneys are still insufficient, then the
Authority shall hansfer to the Trustee from any legally available moneys the amount of such

deficiency as soon as practicable and in any event within 24 months by depositing one-twenty-
fourth of the required amount each month.

Amounts, if any, released frorn any Debt Service Reserve Fund upon deposit to
the credit of such Debt Service Reserve Fund of a Credit Facility shall, upon designation by an

Authorized Representative of the Authority, accompanied by an opinion of Bond Counsel that
such use in and of itself will not adversely affect the exclusion from gross income of interest on

the respective Series of Bonds, be transferred (a) to the Debt Service Fund and used to pay
interest on, principal of or to redeem such Bonds, or (b) to the Authority to be used to pay all or
any portion of the Costs designated by the Authority and approved by Bond Counsel.

On or within five days after each Reserve Determination Date, the Tnrstee shall
determine if the balance on deposit in each applicable account of the Debt Service Reserve Fund
was, as of the Reserve Determination Date, at least equal to the applicable Debt Service Reserve

Requirement. In making such determination, any obligations in the Debt Service Reserve Fund
shall be valued in accordance with Section 6.12.

In the event the amount on deposit in the Debt Service Reserve Fund exceeds the
applicable Debt Service Reserve Fund Requirement, the Trustee shall (a) transfer such excess to
the Debt Service Fund to be used to pay interest and principal on Bonds on the next Interest
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Payment Date, and (b) transfer such excess to the Authority to be used to pay all or any portion
of Costs designated by the Authority and approved by Bond Counsel; provided, however, that if
an Authorized Representative of the Authority calls for a Reserve Determination Date in
connection with the refunding and/or defeasance of a Series of Bonds, then the Trustee is
authorized to take such refunding and/or defeasance into account in valuing the Debt Service
Reserve Fund securing such Series of Bonds and is further authorized to apply the amount of any
surplus arising from such valuation to reduce the amount of the refunding bonds and/or to
provide for the defeasance of the Bonds in such manner as the Authorized Representative of the
Authority may direct.

The Trustee shall ascertain the necessity for a claim upon a Debt Service Reserve
Fund Policy and provide notice to the Bond lnsurer of any such claim in accordance with the
Debt Service Reserve Fund Policy at least two Business Days prior to each Interest Payment
Date. The Trustee shall without any direction from the Authority, transfer moneys from the Debt
Service Reserve Fund to the Debt Service Fund or to any sinking, purchase or analogous fund to
the extent that the moneys in the Debt Service Fund or any sinking, purchase or analogous fund
may on any Interest Payment Date be insufficient to make the payments for which the Debt
Service Fund or any sinking, purchase or analogous fund was established as the same shall
become due. If and to the extent that cash has been deposited into the Debt Service Reserve
Fund in addition to a Debt Service Reserve Fund Policy, all such cash shall be used (or
investments purchased with such cash shall be liquidated and the proceeds applied as required)
prior to any drawing under the Debt Service Reserve Fund Policy, and repayment of any Policy
Costs shall be made prior to replenishment of any such cash amounts.

If, in addition to the Debt Service Reserve Fund Policy, any other reserve fund
substitute instrument ("Additional Reserve Fund Policy") is provided, drawings on the Debt
Service Reserve Fund Policy and any such Additional Reserve Fund Policy, and of repayment of
Policy Costs and reimbursement of amounts due under the Additional Reserve Policy, shall be
made on a pro rata basis (calculated by reference to maximum arnounts available thereunder)
after applying all cash available in the Debt Service Reserve Fund and prior to replenishment of
any such cash draws, respectively.

If the Authority shall fail to pay any Policy Costs in accordance with the
provisions of this Indenture, the Bond Insurer shall be entitled to exercise any and all remedies
under this Indenture other than (i) acceleration of the maturity of the Bonds, or (ii) rernedies
which would adversely affect Bondholders.

The Trustee shall notifu the Bond Insurer of any withdrawal from the Debt
Service Reserve Fund due to a deficiency in any other fund or of any deficiency in the Debt
Service Reserve Fund due to market fluctuation of the investments held therein.

Section6.08 Rate Stabilization Fund. The Rate Stabilization Fund authorized
by Section 6.01(8) shall be held by the Authority at one or more Authorized Depositories in a
Fund separate and apart from all other Funds and Accounts of the Authority and payments
therefrom shall be made as hereinafter provided. Moneys may be transferred by an Authorized
Representative of the Authority to the Rate Stabilization Fund from the Revenue Fund as

provided in Section 6.02 as determined by the Authorized Representative of the Authority. At
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any time the Authority shall transfer from the Rate Stabilization Fund to the Revenue Fund an

amount determined by an Authorized Representative of the Authority.

Section 6.09 Redernption Fund. The Authority may transfer to the Trustee

for deposit to the credit of the Redemption Fund such amounts as it may elect for the purchase of
Bonds or redemption of Bonds at the option of the Authority and the Trustee shall apply such
moneys to the redemption of Bonds in the amounts directed, in writing, by the Authority. Upon
any such purchase or redernption, the Trustee shall transfer from the Debt Service Fund to the
Redemption Fund any amount deposited in the Debt Service Fund with respect to interest on the
Bonds being redeemed and shall pay the interest due on the redernption date out of such moneys.

Section 6.10 Rebate Fund. The Rebate Fund is established with the Trustee
separate and apart from the pledge of this Indenture. The Trustee shall make deposits to and

disbursements from the Rebate Fund upon directions fumished by the Authority. The Authority
will retain a Qualified lndependent Consultant, experienced in preparing rebate reports, to assist

the Authority with respect to rebate requirements related to the Bonds. The Trustee has

undertaken no duty, and is under no obligation to calculate any amount due with respect to such
rebate, to verify amounts contained in any wriffen request or direction, or to make such
payments.

Section 6.11 Other Funds and Accounts. The Authority may establish in each

Supplemental Indenture such other Funds and Accounts as the Authority determines to be

desirable.

Section 6.12 Authorized Investments. At the written direction of the Authority,
signed by any two of its Chairperson or Vice Chairperson or Secretary or Assistant Secretary or
Executive Director or Chief Financial Offrcer or Director of Finance, or signed by such other
person or persons who is or are authorized to do so pursuant to a Resolution of the Board, a

certified copy of which shall be on file with the Trustee, moneys to the credit of the following
Funds shall be invested by the Trustee in the following securities:

(a) Obligations of the United States of America or any of its agencies or
instrumentalities backed by the full faith and credit of the United States of America; and short
term obligations of the United States Government or its agencies or instrumentalities.

O) Deposits in savings accounts or time deposits or share accounts of institutions
insured by the Federal Deposit Insurance Corporation or the National Credit Union Share

Investment Fund to the extent such accounts are so insured and for any amounts above the
insured maximum if the approved collateral as provided by law shall be pledged by the
depository (including pursuant to Pennsylvania Act 72 of 1971, as amended).

(c) Obligations, participations or other instruments of any Federal agency,
instrumentality or United States govemment-sponsored enterprise, including those issued or fully
guaranteed as the principal and interest by Federal agencies, insffumentalities or United States

government-sponsored enterprises, if the debt obligations are rated at least "A" or its equivalent
by at least two Rating Agencies.
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(d) Repurchase agreements with respect to United States Treasury bills or
obligations, participations or other instruments of or guaranteed by the United States or any
Federal agency, instrumentality or United States govemment-sponsored enterprise.

(e) Negotiable certificates of deposit or other evidences of deposit, with a remaining
maturity of three years or less, issued by a nationally or State-chartered bank, a Federal or State

savings and loan association or a State-licensed branch of a foreign bank. For obligations with a

maturity of one year or less, the debt obligations of the issuing institution or its parent must be
rated in the top short-term rating category by at least two Rating Agencies. For obligations with a

maturity in excess of one year, the senior debt obligations of the issuing institution or its parent

must be rated at least "A" or its equivalent by at least two Rating Agencies.

(0 Bills of exchange or time drafts drawn on and accepted by a commercial bank.
otherwise known as bankers'acceptances, ifthe bankers'acceptances do not exceed 180 days'
maturity and the accepting bank is rated in the top short-term category by at least two Rating
Agencies.

(g) Commercial paper issued by corporations or other business entities organized in
accordance with Federal or State law, with a maturity not to exceed 270 days, if the issuing
corporation or business entity is rated in the top short-term category by at least two Rating
Agencies.

(h) Shares of an investment company registered under the Investment Company Act
of 1940 (54 Stat. 789, 15 U.S.C. $ 80a-l et seq.) whose shares are registered under the Securities
Act of 1933 (48 Stat. 74, l5 U.S.C. $ 77a et seq.), if all of the following conditions are met: (l)
the investments of the company are the authorized investments under this definition; (2) the
investment company is managed in accordance with 17 CFR 270-2a7 (relating to money market
funds); and (3) the investment company is rated in the highest category by a Rating Agency.

(i) Savings or demand deposits placed in accordance with the following conditions:
(l) the money is initially deposited and invested through a federally insured institution having a

place of business in the Commonwealth which is selected by the Authority; (2) the selected
institution aranges for the redeposit of the money in savings or demand deposits in one or more
financial institutions insured by the Federal Deposit Insurance Colporation for the account of the

Authority; the full amount of principal and any accrued interest of each such deposit is insured
by the Federal Deposit Insurance Corporation; and (a) on the same date that the money is
redeposited pursuant to paragraph (2), the selected institution receives an amount of deposits
from customers of other financial institutions equal to or greater than the amount of money
initially invested through the selected institution by the Authority.

All investments shall mature or shall be subject to withdrawal, as the case may be, not
later than the date required for the operation of such Fund and in no event later than the date or
the number of months or years after the date of such investment or deposit as specified in the
following columns:

[remainder of page intentionally blank]
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Revenue Fund

Operating Fund

Construction Fund

Debt Service Fund
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Period of Investment

Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

Not later than one day prior to the next interest or principal
payment date.

Not later than 5 years from the date of investment.

Not later than 1 year from the date of investment.

Debt Service Resen e Fund

Operating Reserve Fund

Subordinate Debt Service Fund Not later than one day prior to the next interest or principal
payment date.

Subordinate Debt Service Reserve Not later than 5 years from the date of investment.
Fund

Rate Stabilization Fund Not later than I year from the date of investment.

Not later than the day prior to the redernption date with
respect to which such deposit has been made.

Redernption Fund

Rebate Fund Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

In any such case, the full purchase price (including accrued interest and
premiums, if any) of obligations, shall be paid out of the Fund for which the investment was
made. Upon a like direction by the Authority, or whenever the moneys in said Funds are to be
applied and paid out pursuant to any provisions of this Indenture, or, whenever the Trustee shall
deem such action to be advisable, the Trustee shall sell all or any part of the obligations in which
the moneys in one or more such Funds shall be invested or withdraw moneys from such accounts
or certificates of deposit, and the proceeds of such sale or the amount of such withdrawal shall be
deposited to the credit of the respective Fund or Funds. Interest and income derived from any
such investments or deposits shall be held and transferred as follows, unless otherwise directed
by the Authority:

(a) Revenue Fund - remain in that fund;
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(b) Operating Fund - remain in that fund;

(c) Construction Fund - remain in that fund;

(d) Debt Service Fund - remain in that fund;

(e) Debt Service Reserve Fund - remain in that fund to make up any deficiency
therein; otherwise, transferred to Revenue Fund;

(0 Operating Reserve Fund - remain in that account to make up any deficiency
therein; otherwise, transferred to Revenue Fund;

(g) Subordinate Debt Service Fund - remain in that fund;

(h) Subordinate Debt Service Reservc Fund - remain in that fund to make up any
deficiency therein; otherwise, transferred to Revenue Fund;

(i)

0)

(k)

Rate Stabilization Fund - remain in that fund;

Redemption Fund - transfened to Revenue Fund; and

Rebate Fund - remain in that fund.

Any loss resulting from any such investment shall be charged to the respective
Fund or Funds, for which such investment was made. Obligations purchased as an investment of
any of said Funds shall be deemed at all times to be a part of such Fund. The Trustee shall not
be liable or responsible for any loss resulting from any investment made in accordance with the
provisions of this Section or resulting from any sale by the Trustec of such investment made in
accordance with instructions from the Authority.

Cash in each of the Funds and accounts therein and all certificates of deposit,
repurchase agreements and investment agreements all as referred to in this Article, to the extent
that the same is not insured or guaranteed by the Federal Deposit Insurance Corporation or other
Federal agency, shall be continuously secured by a pledge of securities described in (a) and/or
(b) 

"f Section 6.12 hereof having an aggregate market value, exclusive of accrued interest in the
case of certificates of deposit and including accrued interest in the case of repurchase agreements
or other investment agreements, at all times at least equal to l00oh (or 102 % in the case of
repurchase agreements or investment agreements) of the balance on deposit (including interest
earned in the case of repurchase agreements or investment agreements) in such Fund or account.
Such securities shall be held by a Trustee or agent satisfactory to the Authority and to the
Trustee. In the event the Authority determines that the market value of such security is
determined by the Trustee to be less than the required amount, the Authority shall provide
written instructions to Trustee to obtain additional security.

All Authorized Investments (except investment agreernents) shall be valued by
the Trustee as frequently as deemed necessary by a Bond Insurer, but not less often than
annually, at the market value thereof, exclusive of accrued interest.
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No later than 20 days before each Interest Payment Date, the Trustee shall advise

the Authority of the amount of intercst credited and to be credited to the Debt Service Fund prior
to the next lnterest Payment Date to enable the Authority to determine the amount to be

ffansferred from the Revenue Fund on such Interest Payment Date.

Ratings of authorized investments shall be determined at the time of purchase of
such authorized investments and the Trustee shall have no responsibility to monitor the ratings
thereof. The Trustee may make any and all such investments through its own investnent
department or that of its affiliates or subsidiaries, and may charge its ordinary and customary
fees for such tades, including cash sweep account fees. ln the absence of investment
instructions from the Authority, the Trustee shall not be responsible or liable for keeping the
moneys held by it hereunder fully invested in authorized investrnents. The Trustee is not
required to provide brokerage confirmations so long as the Trustee provides periodic statements

that include investment activity to the Authority; provided that such statement is not required if
(i) the Trustee is willing to provide broker confirmations or (ii) the investments permitted in the
transaction are limited solely to investments for which brokerage confirmations are never issued

or issued only at closing (i.e., state and local govemment obligations).

Section 6.13 Transfer of Funds and Accounts. On the First Effective Date,
moneys in any Funds and Accounts in the Existing Senior Indenture maintaining the same name

in this lndenture shall remain in such Funds and Accounts. The moneys in the Operation and

Maintenance Account shall be transferred to the Operation Account hereunder. The moneys in
the Renewal and Replacement Fund and the Depreciation Reserve Account shall be hansferred
to the Revenue Fund.

ARTICLE VII

RATE COVENANT AND PARTICULAR COVENANTS

Section 7.01 Authorit.v Rate Covenant.

(a) From the First Eff'ective Date through the Tested Fiscal Year (as hereinafter
defined) ending Decernber 31, 2018, the Rate Covenant set forth in Section 7.01 of the Existing
Senior lndenture shall remain in effect. This means that in 2018, the Authority will calculate
whether the Rate Covenant in Section 7.01 of the Existing Senior Indenture was complied with
in the 2017 Fiscal Year, and in 2019, the Authority will calculate whether the Rate Covenant in
Section 7.01 of the Existing Senior Indenture was complied with in the 2018 Fiscal Year.

(b) Beginning on January 1, 2Ol9 and thereafter, the Rate Covenant set forth in
7.01(c) below shall be in effect. This means that in 2020, the Authority will calculate whether
the Rate Covenant in Section 7.01(c) below was complied with in the 2019 Fiscal Year.

(c) The Authority shall fix, charge and collect such rates, fees and other charges for
the use of and the services furnished by the Systern and shall, from time to time and as often as

shall appear necessary, revise such rates, fees and other charges so as to satisff all of the
followi ng three ind ependent requirements :
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(i) Rate Covenant Net Revenues shall be sufficient in each Fiscal
Year (the "Tested Fiscal Year") to pay (A) Annual Debt Service on Se,nior Debt in such
Fiscal Year, (B) any amount necessary to be deposited in any Series Debt Service
Reserve Account to restore the amount on deposit therein to the applicable Series Debt
Service Reserve Requirernent, (C) Annual Debt Service on Subordinate Debt in such
Fiscal Year (including reserves in connection therewith and the required restoration
thereof), (D) any amount required to be deposited in the Operating Reserve Fund to cause
the required balance therein to equal the Operating Reserve Requirement, and (E) all
other amounts which the Authority may by law or contract be obligated to pay; and

(ii) Rate Covenant Net Revenues in each Fiscal Year shall equal not
less than: (A) 125% of the Annual Debt Service with respect to Senior Debt for such
Fiscal Year; plus (B) 110% of the aggregate Annual Debt Senrice with respect to
Subordinate Debt for such Fiscal Year; and

(iii) Rate Covenant Net Revenues, excluding transfers from the Rate
Stabilization Fund to the Revenue Fund (as provided in Section 6.08 hereofl and the
proceeds of Grants, shall equal not less than 100% of Annual Debt Service on Senior
Debt and Subordinate Debt for such Fiscal Year.

The Authority shall test for compliance with this Section 7.01(c) within 120 days after
the end of each Fiscal Year.

(d) If, subject to the provisions of subsection (e) below, the Rate Covenant Net
Revenues are less than the amounts specified in (c) above, the Authority must take appropriate
action under the law and subsection (f) below within its powers to revise the Authority's rates,
fees and other charges or the method of operation of the System in order to satisfy the foregoing
requirernents in the next Fiscal Year following the Tested Fiscal Year.

(e) Forpurposes of this Section, the Authority shall not be deemed to have failed to
comply with the Rate Covenant and shall not be required to implement the procedures set forth
in subsection (d) hereof, if an Authorized Representative of the Authority certifies in writing that
the Rate Covenant Net Revenues the Authority would have received in the Tested Fiscal Year
would have been sufficient to meet the requirements of subsection (c) hereof if the Revenues for
the Tested Fiscal Year were determined by giving effect for the entire Tested Fiscal Year to any
increase or decrease in rates, fees, rentals or other charges already authorized by the Authority to
be implemented on a date that is within 120 days after the end of the Tested Fiscal Year.

(0 If the Authority fails to comply with the Rate Covenant, the Authority shall
promptly request a Qualified Independent Consultant to submit a written report and
recommendations with respect to increases in the Authority's rates, fees and other charges and
improvements in the operations of and the services rendered by the System and the Authority's
accounting and billing procedures necessary to bring the Authority into compliance with the Rate
Covenant. Any failure to meet the Rate Covenant will not constitute an Event of Default under
this Indenture if within 180 days after the end of the Tested Fiscal Year, (1) the report and
recommendations of the Qualified Independent Consultant shall be filed with the Authority, and
(2) the Authority shall revise its rates, fees and charges, and alter its operations and services to
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conform with the report and recommendations of the Qualified Independent Consultant to the
extent permitted by law. Notwithstanding clause (2) in the prior sentence, to the extent that the
Authority's rates are governed by an extemal regulatory body, an Event of Default will not be
deerned to have occurred if the Authority files with said regulatory body within 180 days after
the end of the Tested Fiscal Year a petition to revise its rates, fees and charges to a level
sufficient to achieve compliance with the Rate Covenant in future years. If, in response to such
petition, the regulatory body establishes rates, fees and charges, within 180 days of the date the
petition is filed, that are expected by the Authority to achieve future compliance with the Rate
Covenant, then an Event of Default will not have occurred. Il in response to such petitiory the
regulatory body (a) does not establish rates fees and charges within 180 days of the petition
being filed or O) establishes rates, fees and charges that are not expected by the Authority to
achieve future compliance with the Rate Covenant, then an Event of Default will have occurred.

(g) If the Authority fails to make a deposit required by Section 6.02 to the Interest
Account or the Principal Account (or the Sinking Fund Account, as applicable), or if there is a
deficiency in the Debt Service Reserve Fund for which the Authority has not made required
restoration payments for three consecutive months, the Authority shall promptly request a

Qualified lndependent Consultant to submit a written report and recommendations with respect
to increases in the Authority's rates, fees and other charges and improvements in the operations
of and the services rendered by the Syston and the Authority's accounting and billing procedures
necessary to bring the Authority into cornpliance with the Rate Covenant. The report and

recommendations shall be filed with the Authority within 60 days from the date of discovery of
failure to make the required deposits, and within 90 days from the receipt of such report, the
Authority shall revise its rates, fees and charges, and alter its operations and services to conform
with the report and recommendations of the Qualified Independent Consultant to the extent
permitted by [aw.

Section 7.02 Princioal and Interest: Cancellation. The Authority will punctually
pay the principal of (and premium, if any) and interest on each of the Bonds issued hereunder
and secured hereby on the dates, at the places and in the manner specified herein and in said
Bonds. All Bonds paid, redeemed or purchased, shall be cancelled by the Trustee. All such
Bonds so cancelled may at any time be destroyed by the Trustee.

Section 7.03 No Extension of Payment. The Authority will not directly or
indirectly extend or assent to the extension of the time of payment of any claim for interest upon
any of the Bonds by purchasing or funding such claim or by any other arrangement, and, in case
the time for payment of any such claim for interest shall be extended, such claim shall not be
entitled, in case of any default hereunder, to the benefits of this lndenture, or to any pa5rment out
of the assets of the Authority, except subject to the prior payment of the principal of all Bonds
issued and Outstanding hereunder, and of such portion of the accrued interest thereon as shall not
be represented by such extended claims.

Section 7.04 Appoinfrnent of Trustee. The Authority hereby irrevocably
appoints the Trustee as its agent to maintain an office or agency at its corporate trust office in the
City, where Bonds may be presented for registration and transfer and where notices,
presentations and demands in respect to the Bonds, or of this lndenture, may be served. The
Trustee shall not be under any liability to the Authority or to any other corporation or person in
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respect of any such presentation, dernand or notice. The Authority shall have the right to appoint
a Paying Agent to perform any of the Trustee's duties hereunder with respect to the
authentication, transfer, exchange or payment of the Bonds hereunder.

Section 7.05 Comorate Existence. The Authority is duly authorized under its
certificate of incorporation and all applicable laws to issue the Bonds and execute and deliver
this lndenture and to pledge the Revenues pledged hereby, and all corporate action on its part to
that end has been duly and validly taken; this Indenfure is and will be a legal, binding and
enforceable inskument in accordance with its terms except to the extent that the enforcement of
the remedies provided for herein may be limited by bankruptcy laws or the Act; and the Bonds
are and will be valid and binding obligations of the Authority entitled to the benefits and security
of this Indenture. The Authority will at all times preserve and protect the security of the Bonds
and the rights of the Trustee and the Bondholders hereunder.

Section 7.06 Compliance with Act: Maintenance of Existence. The Authority
will at all times comply with the laws of the Commonwealth applicable to the Authority,
pmticularly the Act and its amendments and supplernents, and it will take such actions and
proceedings as may be required, from time to time, to preserve its corporate existence, rights and
franchises.

Section 7.07 Liens: Sale of Assets. So long as any of the Bonds secured hereby
are Outstanding, none of the Revenues shall be used for any purpose other than as provided in
this Indenture, and no contract or contracts will be entered into or any action taken by which the
rights of the Trustee or of the Bondholders might be impaired or diminished.

The Authority will not voluntarily create or permit to be created any debt, lien or
charge on a parity with (except pursuant to Section 3.03 hereof) or having priority over the lien
of this Indenture upon any of the Revenues pledged hereby or any other revenues or other
amounts at any time plodged for the payment of the Bonds. The Authority will not sell or
otherwise dispose of or encumber the System or any part thereof except as herein otherwise
having provided. No sale or other disposition of fixed properties having a fair market value in
excess of One Million Dollars ($1,000,000) shall be made unless the Consulting Engineer shall
first have filed his certificate with the Authority and the Trustee recommending such sale or
other disposition of said fixed properties and shall have stated in such certifrcate that the sale or
other disposition of said properties is in the best interests of the Authority and will not impair the
security of the Bonds and the retention of said properties is not necessary for the efficient
operation of the System. If, after receiving the certificate of the Consulting Engineer, the
Authority determines to sell or otherwise dispose of said fixed properties, it shall by Resolution
of the Authority adopted by a majority vote of a quorum of the Board, authorize such sale or
other disposition and shall file a certified copy of such Resolution of the Authority with the
Trustee.

The proceeds from such sale or other disposition of any such fixed properties
shall be deposited in the Revenue Fund.

The Authority may from time to time sell or otherwise dispose of property other
than fixed property included in the Systern if the Authority shall determine that the sale or other
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disposition of such property is in the best interests of the Authority and will not impair the
security of the Bonds and the retention of said properties is not necessary for the efficient
operation of the System. The proceeds from the sale or other disposition of such property shall
be deposited in the Revenue Fund.

In case the Authority shall have acquired any property constituting part of the
System within or after the period for which any calculation of Net Revenues is made there shall
be included in ascenaining the Net Revenues for such period, the net earnings or net losses, as

the case may be, of such property for the whole of such period to the extent the same may not
have been otherwise included. The net earnings or net losses, as the case may be, of such
property for the period preceding its acquisition by the Authority shall be computed as if such
property had been operated by the Authority during such period. If within or after the period for
which any such calculation is made, the Authority shall have disposed of any property
constituting part of the Syston, then the net earnings or net losses, as the case may be, of such
property for the whole of such period shall be excluded, to the extent the same may not have
been otherwise excluded, in ascertaining the Net Revenues for such period. If the rates, rents
and charges during all or any part of the period for which any such calculation is made shall be
different from the rates, rents and charges which are in effect at the time such calculation is
made, there shall be added to or deducted from the Net Revenues so calculated, any increase or
decrease of the Revenues for such period which would result from the computation of such
Revenues on the basis of the rates, rents and charges in effect at the date of said calculation,
rather than the rates, rents and charges which were actually in effect during that period.

Section 7.08 Pa.vrnent of Taxes and other Governmental Charges. The
Authority will pay all taxes, assessments and other governmental charges lawfully imposed upon
its properties or the Revenues when the same shall become due as well as all lawful claims for
labor, material and supplies, which, if unpaid, might by law becorne a lien or charge on the
System or the Revenues or any part thereof prior to or on a parity with the lien hereof, or which
might impair the security of this lndenture, so that the priority and security of this Indenture shall
be preserved, provided that nothing in this Section contained shall require the Authority to pay
and discharge any such tax, assessment, charge or claim so long as the validity thereof shall be
contested in good faith by appropriate proceedings diligently conducted (unless and until
foreclosure, distraint, sale or other similar proceedings shall have been commenced) and if such
reserv'es or other appropriate provisions, if any, as shall be required by generally accepted
accounting principles shall have been made therefor.

Section 7.09 lnsurance of System. The Authority will at all times cause all the
property of the System which is of a character usually insured by persons operating properties of
a similar nature to be properly insured and kept insured by a reputable insurance company or
companies against loss or damage by fire or other hazards to the extent that such properties are
usually insured by persons operating properties of a similar nature in the same or similar
localities. All policies shall be so written that the Trustee will be notified of cancellation or
amendment at least fifteen (15) days prior to the effective date of such cancellation or
amendment. [n case the Trustee shall at any time notify the Authority in writing that it
disapproves of any insurance company issuing a policy of insurance covering any one or more
such risks, the Authority will forthwith affect other insurance with companies satisfactory to the
Trustee.
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All such policies shall be for the benefit of the Trustee and the Authority as their
interests may appear. All policies shall provide that claims in excess of $5,000,000 shall be

made payable to the Trustee and shall be deposited with the Trustee and the Trustee shall have
the sole right to receive the proceeds of such policies and to collect and receipt for claims in
excess of $5,000,000 thereunder. The Trustee may accept as conclusive the adjustment of any
loss or losses by the Authority and any insurance company. The proceeds of all such policies
paid to the Trustee shall be held by it as additional security hereunder until paid out by it as

herein provided. All claims of $5,000,000 or less shall be paid to the Authority.

Section 7.10 Damaee. Destruction or Condemnation of Svstem: Application of
Proceeds. In the event of any damage to the System covered by insurance or condemnation or
taking by eminent domain of any part of ttre System for which the cost of repair or replacement
shall exceed $5,000,000, the proceeds shall be deposited in the Revenue Fund and the Authority
shall promptly notify the Trustee and file with the Trustee a Consulting Engineer's certificate
stating whether, in the signer's opinion, it is practicable and advantageous to repair or replace the
damaged or condemned property. If the certificate states that repair or replacement is practicable
and advantag@us, the Consulting Engineer shall, if appropriate, prepare and file with the Trustee
plans and specifications therefor with an estimate of the cost thereof and the insurance or
condemnation proceeds, if any, shall be transferred to the Operating Fund and applied thereto. If
the certificate states that the repair or replacement is not practical and advantageous, the
proceeds shall be remain deposited in the Revenue Fund or, at the option of the Authority, be

transferred to the Redemption Fund for the extraordinary redemption of Bonds as hereinafter
provided.

The Bonds are subject to redemption without prernium at any time, in whole or in
part, within a maturity by lot, by the Authority upon the occrrrence of any condemnation or
taking or damage or injury of the nature set forth in this Article, from the proceeds collected as a

result of such damage, injury or taking. In all cases of redemption under this Section, including
redemptions resulting from the damage, destruction or condemnation of equipment, the
Authority shall cause to be filed with the Trustee the certif,rcate of the Consulting Engineer
referred to above, determining that repair, reconstruction or replacement is not practicable,
desirable or financially feasible. In the event that less than all of the Bonds outstanding are to be
redeemed, the Authority shall furnish to the Trustee a Consulting Engineer's Certificate stating
(i) that the property forming a part of the System that was damaged or injured or taken by such
condernnation proceedings is not essential to the operation of the System and that the continued
operation of the ranaining System will not, in the signer's opinion, adversely affect the security
of the Bonds remaining outstanding after such redemption, or (ii) that the System has been
restored to a condition substantially equivalent to its condition prior to the occurrence of such
damage, injury or condemnation, and that continued operation of the Systern will not in the
signer's opinion, adversely affect the security of the Bonds remaining outstanding after such
redernption. Forpurposes of this Section 7.10, the term Consulting Engineer shall also include
an employee of the City or the Authority who is otherwise qualified to act as Consulting
Engineer under this Indenture.

Section 7.11 Employment of Consulting Engineer: Reports. The Authority will
employ a Consulting Engineer to perform such duties as are imposed on the Consulting Engineer
by the provisions of this Indenture.
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It shall be the duty of the Consulting Engineer, in addition to the other duties
prescribed elsewhere in this Indenture, to prepare and file with the Authority and with the
Trustee on or before thirty days prior to the beginning of each Fiscal Year thereafter, a report
setting forth the following:

(a) Advice and recommendations as to the proper maintenance, repair and operation
of the System during the next Fiscal Year and an estimate of the amounts of money that should
be expended for such purposes;

(b) Advice and recommendations as to the Capital Additions that should be made
during the next Fiscal Year, and an estimate of the amount of money that is recommended for
such purposes; and

(c) Whether the properties of the System have been maintained in good repair and
sound operating condition and the Consulting Engineer's estimate of the amount, if any, required
to place such properties in such condition and the details of such expenditures and the
approximate time required therefor.

Section 7.12 Adoption of Annual Budeet. The Authority covenants that it will
on or before each December 31, prior to the beginning of each Fiscal Year thereafter, prepare
and adopt a budget of Current Expenses for the next Fiscal Year, which budget shall contain an

estimate of the Revenues to be derived for the period covered by such budget, and a copy of such
budget shall be promptly filed with the Trustee and each Bond lnsurer. Any budget may be

amended from time to tirne by the Authority and suclr amended budget shall be promptly filed
with the Trustee and each Bond Insurer. The annual budget shall also be filed, if and when
required under a Continuing Disclosure Undertaking, with the EMMA system of the MSRB.
Filing of the annual budget with EMMA and placement of the annual budget on the Authority's
website with notice provided to the Trustee and Bond Insurer will constitute compliance with
this section.

Until the adoption of the annual budget of Current Expenses for a particular Fiscal
Year, the budget for the preceding Fiscal Year shall be deemed to be in force for such particular
Fiscal Year.

Section 7.13 Maintenance of System. The Authority will at all times maintain
or cause to be maintained the System and every part thereof in good repair, working order and

condition, will continuously operate the same and will, from time to time, make or cause to be
made all needful and proper repairs, renewals and replacements so that the aggregate efficiency
and capacity of the System shall at no time be unreasonably impaired or reduced.

Section 7.14 Employment of Independent Auditor: Annual Financial Report.
Authority covenants that it has employed and will continue to employ an Independent Auditor to
perform such duties as are imposed on the Independent Auditor by this Indenture.

The Authority has caused an accurate system of accounts to be installed as

recommended by its Independent Auditor. The Authority will keep proper books of record and

accounts in which complete and correct entries shall be made of all its dealings and transactions
in accordance with generally accepted accounting principles, consistently applied. On or before
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May I of each year, the Authority will fumish to the Trustee and each Bond Insurer, and to any
Holder of any of the Bonds, at the written request of such Holder, a copy of its audit report for
the preceding Fiscal Year. The Authority shall also file said audit report, if and when required
under a Continuing Disclosure Undertaking, with the EMMA system of the MSRB. Filing of
said audit with EMMA and placement of said audit on the Authority's website with notice
provided to the Trustee and Bond Insurer will constitute compliance with this section. Said audit
report shall, in each instance, have been prepared by an Independent Auditor after having made
an audit of the Authority's books and accounts pertaining to the System for such year and shall
include therein for the year in question a statement as to whether the schedule of rates then in
effect complies with the covenants contained in Section 7.01.

Section 7.15 Advances by Trustee. If the Authority shall fail to perform any of
the covenants contained in this Article, the Trustee or any Bondholder through the Trustee may,
but has no duty to, make advances to perform the same on behalf of the Authority, but shall be
under no duty so to do; and all suns so advanced shall be at once repayable by the Authority and
shall bear interest at the Prime Rate until paid, and shall be secured hereby, having the benefit of
a lien hereby created on a parity with the Bonds, but no such advances shall be deemed to relieve
the Authority from any default hereunder.

Section 7.16 Further Assurances. The Authority shall execute and deliver such
further instruments and do such further acts as may be necessary or propcr to cary out more
effectually the purposes of this lndenture and the transfer to any new trustee of the estate,
powers, instruments or funds held in trust hereunder. The Authority shall, on an ongoing basis,
execute and deliver all documents and make or cause to be made all filings and recordings
necessary or desirable in order to perfect, preserve and protect the interest of the Trustee in the
Trust Estate to the extent possible under applicable law. The Trustee shall not be responsible for
and makes no representation as to the legality, effectiveness or sufficiency of any security
document or for the creation, perfection, priority or protection of any lien securing the Bonds.
The Trustee shall not be responsible for filing any financing or continuation statement or
recording any documents or instruments in any public office at any time or otherwise for
perfecting or maintaining the perfection of any lien or security interest in the trust estate it being
understood that the Authority shall be obligated to make such filings on behalf of the Trustee and
provide a copy of the filed initial financing statement to the Trustee.

Section 7.17 Construction of Construction Projects: Operation of System. The
Authority covenants that upon the completion of any Constnrction Project it will operate and
maintain the same as a part of the System. The Authority further covenants that it will operate
the System in an efficient and economical manner.

Section 7.18 Covenant Aqainst Encumbrances. The Authority further covenants
that it will duly observe and comply with all valid requirements of any governmental authority
relative to the System, that it will not create or suffer to be created any lien or charge upon the
System or any part thereof, other than as provided in this Indenture, and that it will pay or cause
to be discharged, or will make adequate provision to satisfu and discharge all lawful claims and
demands for labor, materials, supplies or other objects which, if unpaid, might by law become a
lien upon the Systun or any part thereof or the Revenues; provided, however, that nothing
contained in this Section shall require the Authority to pay or cause to be discharged, or make
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provisions for, any such lien or charge so long as the validity thereofshall be contested in good
faith and by appropriate legal proceedings.

Section 7.19 Use of Revenues. The Authority covenants and agrees that, so

Iong as any of the Bonds secured hereby shall be Outstanding, none of the Revenues will be used
for any purpose other than as provided in this Indenture, and that no contract or contracts will be
entered into or any action taken to impair or diminish the rights of Holders of the Bonds.

Section 7.20 No Free Service. Except as provided in Section 7.01 hereof, the
Authority will not render or cause to be rendered any free services of any nature by the facilities
of the System nor will any preferential rates be established for users of the same class, excluding
(a) as provided in the Cooperation Agreement, the rates, fees or charges for services rendered to
the City including its departments, agencies and instrumentalities and the Authority's
reimbursement of the City for equalization payments made by the City to a private utility which
serves customers in a portion of the City, and O) the provision to several municipalities of
conveyance without charge of storm water and sanitary sewer flows through Authority trunk
lines to the Allegheny County Sanitary Authority.

Section 7.21 Failure of Customers to Pay: Enforcement of Collections. The
Authority will diligently enforce and collect the rates, fees and other charges from customers for
the services of the System; will take all steps, actions and proceedings for the enforcement and
collections of such rates, fees and charges as shallbecome delinquent to the full extent permitted
or authorized by law; and will maintain accurate records with respect thereto. All such rates,

fees, charges and revenues herein pledged shall, as collected, be held in trust to be applied as

provided in this Indenture and not otherwise.

Section 7.22 Covenants with Bond Insurers. Letter Credit Banks. Liquidity
Facility [ssuer. etc. The Authority may make such covenants and agreements in a Supplemental
Indenture and related documents as it may determine to be appropnate with any Bond [nsurer,
Letter of Credit Bank, Liquidity Facility Issuer, or other financial institution that agrees to insure
or to provide credit or liquidity support to enhance the security or the value of any Bonds.

Section 7.23 Intemal Revenue Code and Other Covenants. The Authority
hereby covenants with the registered Owners, from time to time, of the Bonds that no part of the
proceeds of the Bonds or of any moneys on deposit with the Trustee hereunder will be used, at
any time, directly or indirectly, in a manner which, if such use had been reasonably expected on
ttre date of issuance of the Bonds, would have cause the Bonds to be arbitrage bonds within the
meaning of Section 148 of the Code, and that it will comply with the requirements of that section
and the regulations throughout the term of the Bonds. In the event the Authority is of the
opinion that is necessary to restrict or limit the yield on the investment of any moneys paid to or
held by the Trustee to comply with the covenants herein set forth, the Authority shall issue to the
Trustee a written certificate to such effect, with appropriate instructions, and the Trustee shall
thereupon take such action in accordance with such certificate and instructions. The Authority's
covenants set forth in any Tax Regulatory Certificate are incorporated herein.
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ARTICLE VITI

EVENTS OF DEFAULT AND REMEDIES

Section 8.01 Events of Default. Each of the following events is hereby declared
an "Event of Default" for any Bond issued hereunder:

(a) failure by the Authority to pay the principal of, or the premium (if any) payable
upon the redemption of, any Bond when due and payable either at maturity, declaration, or by
proceedings for redemption, or otherwise (no effect being givur to payments made under a Bond
Insurance Policy); or

(b) failure by the Authority to pay any installment of interest on any Bond when due

and payable (no effect being given to payments made under a Bond Insurance Policy); or

(c) the entry ofan order or decree appointing a receiver or receivers ofthe System or
of the Revenues with the consent or acquiescence of the Authority, or, if such order or decree
shall have been entered without the acquiescence or consent of the Authority, the failure of the
Authority to cause such order or decree to be vacated or discharged or stayed on appeal within
ninety (90) days after entry; or

(d) the institution of any proceeding with the consent or acquiescence of the
Authority for the purpose of effecting a composition between the Authority and its creditors, or
for the purpose of adjusting the claims of such creditors pursuant to any Federal or
Commonwealth statute now or hereafter enacted, if the claims of such creditors are under any
circumstanccs payable out of the Revenues, or if such proceeding shall have been instituted
without the consent or acquiescence of the Authority, the failure of the Authority to have such
proceeding withdrawn, or any order entered therein vacated or discharged, within ninety (90)
days after the institution of such proceeding or the entry of such order; or

(e) the entry of a final judgment against the Authority, which judgnent constitutes or
could result in a lien or charge upon the System or the Revenues, or which materially and

adversely af[ects the ownership, control or operation of the System, if such judgment shall not be

discharged within ninety (90) days from the entry thereof, or if an appeal shall not be taken
therefrom, or from the order, decree or process upon which or pursuant to which such judgment
was granted or entered, in such manner as to conclusively set aside the execution or levy under
such judgment, order, decree or process, or the enforcement thereof; or

(0 the failure or refusal of the Authority to comply with any provisions of the Act
applicable to the Authority, or the rendering of the Authority, for any reason, incapable of
fulfilling its obligations hereunder or thereunder; or

(g) the failure of the Authority to observe any other covenant, condition or agreement
of the Authority contained in the Bonds or in this Indenture and the continuation of such failure
for a period of sixty (60) days after written notice of such failure from the Trustee, which may
give such notice in its discretion and shall give such notice at the written request of the Holders
of not less than twenty-five per centum (25%) in aggregate Principal Amount of the Bonds then
outstanding, provided that, the failure of the Authority to meet the rate covenant set forth in
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Section 7.01 hereof shall not constitute an Event of Default hereunder, and provided further that
if such failure is not capable of being remedied within sixty (60) days after such notice, no Event
of Default shall exist if the Authority commences the actions necessary for the cure of such
failure within such sixty (60) day period and diligently pursues such actions thereafter; or

(h) failure by the Authority to pay principal of, or the prernium (if any) payable upon
the redemption of any Subordinate Debt when due and payable either at maturity, or otherwise or
to pay any installment of interest on any Subordinate Debt when due and payable (no effect
being given to payments made under a Bond [nsurance Policy); or

(i) the Trustee shall have received written notice from a Letter of Credit Bank that an

Event of Default shall have occurred under the Reimbursement Agreernent, with a direction from
the Letter of Credit Bank to the Trustee to accelerate the principal and interest on the respective
Series of Bonds secured by such Letter of Credit Bank's Letter of Credit; or

0) any acceleration of the payment of principal of any Series of Bonds or the
payment of Reimbursement Obligations pursuant to Section 8.02 shall have occurred; or

(k) failure by the Authority to pay the principal of any Reimbursement Obligation
when due or within any applicable grace period, if any, set forth in the applicable
Reimbursement Agreernent; or

0) failure by the Authority to pay any installment of interest on any Reimbursement
Obligation when due or within any applicable grace period, if any, set forth in the applicable
Reimbursement Agreern ent.

The Trustee shall (i) provide immediate notice to each Bond Insurer of the
occurrence of an Event of Default under clause (a), O), (i) or (i) above and (ii) provide notice to
each Bond lnsurer of any other Event of Default known to the Trustee within thirty (30) days of
the Trustee's knowledge thereof.

Section 8.02 Acceleration of Principal. Upon the occurrence and continuance of
any Event of Default described in Section 8.01, the Trustee may, and at the written request of
Bondholders of not less than 25% in Principal Amount of the Bonds then Outstanding, shall by
written notice to the Authority, declare the Bonds to be immediately due and payable, whereupon
they shall, without further action, become and be immediately due and payable, anything in this
Indenture or in the Bonds to the conffary notwithstanding, and the Trustee shall give notice
thereof to the Authority and shall give notice thereof by certified mail to all Holders of
Outstanding Bonds.

A Bond Insurer or a Letter of Credit Bank securing a Series of Bonds, provided
the Bond lnsurer or Letter of Credit Bank is not in default under its Bond lnsurance Policy or
Letter of Credit, may exercise all rights of the Bondholders of sucli Series under this Article VIII,
including without limitation giving notice, making a request, giving a direction or giving a

waivcr undcr Scction 8.01(g), Scction 8.02, Scction 8.03, Scction 8.04 and Scction 8.08. That is,
the Bond lnsurer or Letter of Credit Bank may, in such cases, vote the Bonds of the Bondholders
of the Series secured by such Bond Insurer or Letter of Credit Bank, as the case may be. If a

Series of Bonds is both insured by a Bond Insurance Policy and secured by a Letter of Credit, the
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Bond lnsurer shall exercise such rights not the Letter of Credit Bank. In any such cases, the
Trustee shall not take direction by the Owners of the Bonds of such Series.

ln addition, the Trustee shall be entitled to exercise any or all of the remedies
granted to a trustee or under a Bond Insurance Policy, a Credit Facility or the Act.

The above provision, however, is subject to the condition that if, after the
principal ofsaid Bonds shall have been so declared to be due and payable, all arrears ofinterest,
if any, upon the Bonds and interest on overdue installments of interest at the rate of interest
specified therei4 and the principal of all Bonds which have matured other than by reason of such
declaration, shall have been paid by the Authority, and the Authority shall also have performed
all other things in respect to which it may have been in default hereunder, and shall have paid the
reasonable charges of the Trustee and its counsel and of the Holders of said Bonds, including
reasonable attomeys' fees paid or incurred, then. and in every such case, the Holders of not less

than a majority in aggregate Principal Amount of the Bonds then outstanding, by written notice
to the Authority and to the Trustee, frdy waive such default and its consequences and such
waiver shall be binding upon the Trustee and upon all Holders of Bonds issued hereunder; but no
such waiver shall extend to or affect any subsequent default or impair any rights or remedy
consequent thereon.

Section 8.03 &emedies of Trustee and Bondholders: Ri8hts of Entr.v. Subject to
Sections 8.02 and 9.06, upon the happening and during the continuance of any event of default
specified in Section 8.01, then and in every such case, the Trustee may and, upon written request

of the Holders of not less than twenty-five per centum (25o/o) in aggregate Principal Amount of
the Bonds then Outstanding, shall enter into and upon and take possession of the System and

each and every part thereof as for a condition broken and may exclude the Authority, its agents
and employees and all persons claiming under them wholly therefrom and have, hold, use,

operate, manage and control the same and each and every part thereof, and in the name of the
Authority or otherwise as the Trustee shall deem best, conduct the business thereof and exercise
all the rights and powers of the Authority with respect to the Systern and use all its then existing
property, assets and franchises for that purpose and out of the Revenues, maintain, restore, insure
and keep insured, the System against such hazards as are ordinarily insured against by a person
operating a water, stormwater and sewer system similar to the System and from time to time rnay
make all such necessary or proper repairs as to it may seem expedient, and establish, levy,
maintain and collect such rates, rents and charges in connection with the System as it may deem
necessary, proper, desirable and reasonable, and collect and receive all Revenues, and after
deducting therefrom the expenses of operation, maintenance and repair and all expenses incurred
hereunder and all other proper outlays herein authorized and all such payments which may be
made for insurance and other proper charges, including just and reasonable compensation for its
own services, and for the services of such attorneys, agents and employees as it may, in the
exercise of its discretion, employ for any of the purposes aforesaid, the Trustee shall apply the
rest and residue of the moneys received by it, as well as all cash and investments held by the
Trustee in any fund hereunder, subject to the provisions hereof with respect to claims for
principal and interest, to the paynent of the principal of and interest on the Bonds. Whenever all
that is due upon such Bonds and installments of interest and under any of the terms of this
lndenture shall have been paid or deposited with the Trustee and all defaults made good, the
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Trustee in possession shall surrender possession to the Authority, its successors or assigns

However, the same right of entry shall exist upon any subsequent default or defaults.

Section 8.04 Judicial Action. In case of the breach of any of the covenants or
conditions of this Indenturc, the Trustee shall have the right and power to take appropriate
judicial proceedings for the enforcement of its rights and the rights of the Bondholders
hereunder, including, as appropriate, an action in mandamus. Upon the happening of an event of
default hereunder, the Trustee may either after entry, or without entr5r, proceed by suit or suits,
actions or special proceedings at law or in equity to enforce its rights and the rights of the
Bondholders hereunder, and it shall be obligatory upon the Trustee to take action to that end,
either by such proceedings or by the exercise of its powers with respect to entry or otherwise, as

it may determine, upon being requested to do so by the Holderc of twenty-five per centum (25'A
in aggregate Principal Amount of the Bonds then Outstanding hereunder and upon being
indemnifi ed as hereinaft er provided.

No remedy by the terms of this lndenture conferred upon or reserved to the
Trustee or to the Bondholders is intended to be exclusive of any other remedy, but each and
every such remedy shall be cumulative and shall be in addition to any other remedy given
hereunder or now or hereafter existing at law or in equity or by statute.

The Holders of a majority in aggregate Principal Amount of the Bonds then
Outstanding hereunder, at any time, by an instrument in writing executed and delivered to the
Trustee, may reasonably direct the method and place of conducting all proceedings to be taken
for the enforcement of any of the rights of the Bondholders; provided that such direction shall
not be otherwise than in accordance with the provisions of law or of this Indenture.

Section 8.05 Payments bv Authoritv. The Authority covenants that if any
default shall be made in the payment of the principal of or interest on any Bond hereby secured
when the same shall become payable, the Authority will pay to the Trustee, upon demand, for the
benefit of the Holders of the Bonds so in default, the whole amount then due and payable for
principal and interest, with interest upon the overdue principal and upon the overdue installments
of interest at the rate of interest specified in the Bonds from the date of default to the date of
payment; and in case the Authority shall fail to pay the same forthwith upon such demand, the
Trustee in its own name and as trustee of an express trust shall be entitled to sue for and to
recover judgment for the whole amount so due and unpaid.

Section 8.06 Application of Moneys. Any moneys received by the Trustee or
by any receiver from the operation of the Syston, shall, after payment of the costs and expenses
of the operation thereof, be applied,

First: to the payment of the fees, counsel fees and expenses of the Trustee and of
the receivers, if any, and all costs and disbursements allowed by the court, if there be any court
action.

Second: to the payment of the whole arnount of principal and interest which shall
then be owing or unpaid upon the Bonds, or to the payment of the whole amount of any
Reimbursement Obligations which shall then be owing or unpaid, then to the payment of such
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principal and interest or Reimbursement Obligations ratably, without preference or priority of
principal over interest or Reimbursement Obligations, Reimbursement Obligations over principal
or interest or of interest over principal or Reirnbursement Obligations or of any installment of
interest over any other installment of interest and without preference or priority of any such
payments over Periodic Payments (such principal and interest on Bonds, amounts owing under
Reimbursernent Obligations and Periodic Payments to be paid ratably).

Third: to the payment of the surplus, if any, to the Authority, or to whoever is
lawfully entitled to receive the same or as a court of competart jurisdiction may direct.

Section 8.07 Trustee's RiBhts. Any right of action under this Indenture, or under
any of the Bonds, may be enforced by the Trustee without the possession of any of the Bonds or
the production thereof on any trial or other proceedings relative thereto and any such suit or
proceeding instituted by the Trustee shall be brought in its name as Trustee and any recovery of
judgment shall be for the equal benefit of the registered Owners of the Bonds in respect of which
such judgment shall have been recovered, subject to the provisions hereof with respect to
extended claims for interest.

Section 8.08 Limitations on Bondholders. No Holder of any Bonds shall have

any right to institute any suit, action, or proceeding in equity or at law for the enforcement of this
Indenture or for the execution of any trust hereof or for the appointment of a receiver or to
exercise any other remedy hereunder, unless such Holder shall have previously given to the
Trustee written notice of an event of default and of the continuance thereof as hereinbefore
provided nor unless also the Holders of at least twenty-five per centum (25%) in aggregate
Principal Amount of the Bonds then Outstanding hereunder shall have made written request of
the Trustee and shall have offered it reasonable opportunity either to proceed to exercise the
powers hereinbefore granted or to institute such action, suit or proceeding in its own name nor
unless also they shall have offered to the Trustee adequate security and indemnity against the
costs, expenses and liability to be incurred therein or thereby; and such notification, request and

offer of indemnity are hereby declared in every such case at the option of the Trustee to be
conditions precedent to the execution of the powers and trusts of this Indenture or for the
appointment of a receiver or for any other remedy hereunder; it being understood and intended
that no one or more holders or registered Owners of the Bonds shall have any right in any
manner whatsoever to affect, disturb or prejudice the lien of this lndenture by his own or their
action or to enforce any right hereunder except in the manner herein provided, and that all such
proceedings at law or in equity shall be instituted, had and maintained in the manner herein
provided and for the benefit of all Holders of outstanding Bonds, subject to the provisions hereof
with respect to claims for interest.

Subject to the following paragraph, nothing in this Article shall, however, affect
or impair the right of any Bondholder which is absolute and unconditional, to enforce the
payment of the principal and interest of such Bondholder's Bonds, or the obligation of the
Authority which is also absolute and unconditional, to pay the principal of and interest on cach
of the Bonds issued hereunder to the respective holders or registered Owners thereof at the time
and place in said Bonds expressed.
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Section 8.09 Waiver by Authority. The Authority may waive any period of
grace provided fot in this Article.

Section 8.10 Waiver of Default Delay or Omission of Trustee. No waiver of
any default hereunder, whether by the Trustee, a Bond Insurer or the Bondholders shall extend to
or shall affect any subsequent default or shall impair any rights or remedies consequent thereon.

No delay or omission of the Trustee, a Bond Insurer or of any Holders of Bonds hereby secured

to exercise any right or power accruing upon any default shall impair any such right or power or
shall be construed to be a waiver of any such default, or acquiescence therein; and every right,
power and rernedy given by this Indenture to the Trustee, a Bond Insurer or to the Bondholders
may be exercised from time to time and as often as may be deemed expedient by the Trustee, the
Bond Insurer or in an appropriate case, by the Bondholders.

In case the Trustee shall have proceeded to enforce any right under this Indenture
by entry or otherwise, and such proceedings shall have been discontinued or abandoned for any
reason, or shall have been determined adversely to the Trustee, then and in every such case the
Authority and the Trustee shall be restored to their former positions and rights hereunder with
respect to the pledged revenues, and all rights, remedies and powers of the Trustee shall continue
as ifno such proceedings had been taken.

Section 8.1I Appointment of Receiver. Subject to Section 8.02, as provided by
the Act, as ame'nded, the Trustee shall be entitled as a matter of right to the appointment of a

receiver, and the Trustee, the Bondholders, the Bond Insurer of any Bonds, any receiver so

appointed and any Letter of Credit Bank then supporting any Series of Bonds with a Letter of
Credit shall have all such rights and powers and shall be subject to such limitations and

restrictions as are contained in the Act.

Section 8.12 Limitation on Rights to Transfer. It is expressly understood and

agreed that nothing in the provisions of the Bonds or in this lndenture shall be taken to authorize
the Trustee, or any receiver appointed hereunder to operate and maintain the System, or to sell,

assign, mortgage or otherwise dispose of any of the assets of whatever kind and character

belonging to the Authority.

Section 8.13 Issuer of Bond Insurance Policv as Subroeee of Holders of Bonds.

Any Bond delivered to the Bond lnsurer pursuant to the Bond Insurance Policy
shall be deemed to continue to be Outstanding under and secured by this Indenture.

ARTICLE IX

CONCERNING THE TRUSTEE

Section 9.01 Acceptance of Trust. The Trustee shall, prior to an Event of
Default, and after the curing of all Events of Default which shall have occurred, perform such

duties and only such duties as are specifically set forth in this Indenture and shall not be liable
except for the performance of such duties and obligations as are specifically set foth in this
Indenture, and no implied covenants or obligations shall be read into this Indenture against the
Trustee, as the case may be. The Trustee shall, during the existence of any Event of Default
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(which has not been cured), exercise such of the rights and powers vested in it by this Indenture,
and use the same degree of care and skill in their exercise, as prudent persons would exercise or
use under the circumstances in the conduct of their own affairs. The Trustee shall not be liable
to the parties hereto or deemed in breach or default hereunder if and to the extent its performance
hereunder is prevented by reason of force majeure. The term "force majeure" means an

occurrence that is beyond the control of the Trustee and could not have been avoided by
exercising due care. Force majeure shall include acts of God, terrorism, war, riots, strikes,
floods, earthquakes, epidemics or other similar occulTences.

Section 9.02 Responsibility for Statements in lndenture or Bonds. The recitals
of fact herein and in the Bonds contained, except only the Trustee's certificate of authentication
upon the Bonds, shall be taken as the statements of the Authority and the Trustee assumes no
responsibility for the correctness of the same. The Trustee makes no representations as to the
validity or sufficiency of this Indenture or the due execution or acknowledgment thereof on the
part of the Authority or in respect of the Bonds issued hereunder, and the Trustee shall incur no
responsibility in respect of such matter.

Section 9.03 Maintenance of Insurance. The Trustee shall be under no
obligation to effect or maintain insurance or to renew any policies of insurance or to inquire as to
the adequacy of any insurance or for responsibility of insurers, or to report, make or file claims
or proofs of loss for any loss or damage insured against or which may occur or to keep itself
advised or informed as to the payment of any insurance premiums, taxes or assessments or to see

to or require such paymant to be made nor shall the Trustee be under any liability for the failure
of the Authority to effect or renew any insurance; but the Trustee may, in its discretion, do any or
all of the matters and things in this Section set forth, or require the sarne to be done.

Section 9.04 Disposition of Bonds and Proceeds. The Trustee shall be under no
responsibility or duty with respect to the disposition of the Bonds authenticated and delivered
hereunder or the application of the proceeds of any of the Bonds or of any other moneys
deposited with it and withdrawn in the manner provided in this Indenture.

Section 9.05 Agents of Trustee: Responsibilitv for Default of Agents. The
Trustee may execute any of the trusts or powers hereof and perfonn any duty hereunder by or
through its attorneys or agents, and it shall not be answerable or accountable for any act, default,
neglect or misconduct of any such attorney or agent, if reasonable care has been exercised in his
appointment and retention, nor shall the Trustee be otherwise answerable or accountable under
any circumstances whatever in connection with the Trust, except for its own gross negligence or
willful misconduct.

Section 9.06 Indemnity: No Duty to Notice Default. The Trustee shall be under
no obligation or duty to perform any act which would involve it in expense or liability or to
institute or defend any suit in respect hereofunless properly indernnified against such expense or
liability to its satisfaction. The Trustee shall not be required to take notice, or be deerned to have
knowledge, of any default of the Authority hereunder, exce,pt a default pursuant to
Section 8.01(a) or (b), and may conclusively assume that there has been no such default unless
and until it shall have been specifically notified in writing of such default by the Authority or the
Holders of not less than twenty-five per centum (25%) in aggregate Principal Amount of the
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Bonds then Outstanding hereunder. The Trustee shall provide each Bond Insurer with immediate
notice of a default pursuant to Section 8.01(a) or (b) and, within thirty (30) days of the Trustee's
knowledge thereof, any other default known to the Trustee. The Trustee shall not be under any
obligation to take any action in respect of any default or otherwise, or to institute, appear in or
defend any suit or other proceeding in connection therewith or to ascertain or inquire as to the
performance of any of the covenants or agreements herein contained on the part of the Authority,
unless requested in writing so to do by the Holders of not less than twenty-five per centum (25o/o)

in aggregate Principal Amount of the Bonds then Outstanding hereunder and indemnified to its
satisfaction but this provision shall not affect any discretionary powff herein given to the
Trustee. The Trustee shall, however, take actions pursuant to Section 13.02 hereof as required
therein.

The foregoing provisions are intended only for the protection of the Trustee, and
shall not affect any discretion or power given by any provision of this lndenture to the Trustee to
take action in respect to any default without such notice or request from the Bondholders or
without such security or indemnity. The Trustee may, at any time in its discretion, requirc of the
Authority full information and advice as to theperformance of anyof the covenants, conditions
and agreements, and may fuither make or cause to be made independent investigations at the
expense of the Authority, concerning the affairs of the Authority insofar as such af'fairs are
related to the System.

Section 9.07 Right to Rely Upon Documents. The Trustee shall be protected
and shall incur no liability in relying, acting or proceeding in good faith upon any notice,
resolution, request, consent, order, certificate, report, opinion, bond, telephonic notice, facsimile
transmission, waiver, statement, affidavit, voucher, appraisal, application or other paper or
document believed by it to be genuine and to have been signed, passed or presented by the
proper person or authority, or to have been prepared and furnished pursuant to the provisions of
this Indenture, and before acting upon any of the same the Trustee shall not be bound to make
any investigation into the matters stated therein.

The Trustee may consult with legal counsel to be selected and employed by it and
the opinion of such counsel shall be full and complete authorization and protection in respect of
any action taken or suffered by it hereunder in good faith and in accordance with the opinion of
such counsel.

The Trustee shall not be bound to recognize any psrson as the Holder of a Bond
Outstanding hereunder unless and until his Bond is submitted to the Trustee for inspection, if
required, and his title thereto satisfactorily established, if disputed.

Wlenever in the administration of the trusts imposed upon it by this lndenture the
Trustee shall deem it necessary or desirable that a matter be proved or established prior to taking
or suffering any action hereunder, such matter (unless other evidence in respect thereof be herein
specifically prescribed) may be deerned to be conclusively proved and established by a
certificate of the Authority, and such certificate shall be full wa:rant to the Trustee for any action
taken or suffered in good faith under the provisions of this Indenture in reliance upon such
Certificate, but in its discretion the Trustee rnay, in lieu thereof, accept other evidence of such
matter or may require such additional evidence as it may deem reasonable.
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Any action taken, or omitted to be taken, by the Trustee in good faith pursuant to
this Indenture upon the request or authority or consent of any person who, at the time of making
such request or giving such authority or consent, is a Bondholder, shall be conclusive and
binding upon all future Bondholders and upon Bonds executed and delivered in exchange
therefore or in place thereof. The permissive right of the Trustee to do things enumerated in this
Indenture shall not be construed as a duty.

The Trustee shall have no responsibility, opinion or liability with respect to any
information statement or recital found in any official statement or other disclosure material,
prepared or distributed with respect to the issuance of the Bonds, cxcept for information
provided by the Trustee.

Section 9.08 Trustee Compensation: Indemnification of Trustee. The Authority
shall, out of the Revenues, pay to the Trustee, from time to time, reasonable compensation for all
services rendered hereunder, and shall also reimburse the Trustee for all of its reasonable
expenses, charges and other disbursernents and those of its attorneys, agents and employees,
incurred in and about the adminishation and execution of the trusts hereby created, and the
performance of its powers and duties hereunder, and the Trustee shall have a lien on the
Revenues therefor, prior and superior to the lien of the Bonds issued hereunder. The Authority
further covenants and agrees to protect, exonerate, defend, indemnify and save the Trustee and
its officers, directors, employees and agents (collectively, the "Indemnitees") harmless from and
against any and all liabilities, losses, damages, fines, suits, actions, demands, penalties, costs and
expenses, including out-of-pocket, incidental expenses, legal fees and expenses, the allocated
costs and expenses ofin-house counsel and legal staffand the costs and expenses ofdefending or
preparing to defend against any claim ("Losses") that may be imposed on, incurred by, or
assessed against, the Indemnitees or any of them for following any instruction or other direction
upon which the Trustee is authorized to rely pursuant to the terms of this Indenture. tn addition
to and not in limitation of the immediately preceding sentence, the Authority also covenants and
agrees to indemnify and hold the Indemnitees and each of them harmless from and against any
and all Losses that may be imposed on, incurred by, or asserted against the Indemnitees or any of
them in connection with or arising out of the Trustee's performance, as applicable, under the
Indenture provided that such party has not acted with negligence or engaged in willful
misconduct. The provisions of this Section shall survive the termination of this lndenture and
the resignation or removal of the Trustee.

Section 9.09 Trustee's Right to Make Advances. If the Authority shall fail to
perform any of the covenants or agreonents contained in this lndenture, the Trustee may, in its
discretion and without notice to the Bondholders, at any time and from time to time, make
advances to effect performance of the same on behalf of the Authority, but the Trustee shall be
under no obligation so to do; and any and all moneys paid or advanced by the Trustee for any
such purpose, together with interest thereon at the rate equal to l02o/o of the Prime Rate in effect
at the time of such advance, shall be a lien in favor of the Trustee upon the Revenues prior and
superior to the lien of the Bonds issued hereunder; but no such advance shall operate to relieve
the Authority from any default hereunder. Nothing herein shall be construed to require the
Trustee to expend its own funds.
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Section 9.10 Right to Own and Deal in Bonds. The Trustee may become the
Owner of Bonds issued hereunder and secured hereby, with the same rights it would have if it
were not Trustee. The Trustee may also engage in, or be interested in any financial or other
transaction with the Authority and may act as depositary for and permit any of its officers or
directors to act as a member of, or in any other capacity with respect to, any committee formed to
protect the rights of Bondholders or to effect or aid any reorganization growing out of the
enforcement of the Bonds or this Indenfure, whether or not any such committee shall represent
the Holders of a majority in Principal Amount of the Bonds Outstanding hereunder.

Section 9.1I Construction of Provisions of Indenrure. The Trustee may
construe any of the provisions of this lndenture insofar as the same may appear to be ambiguous
or inconsistent with any other provisions hereof; and any conshuction of any such provisions
hereof by the Trustee in good faith shall be binding upon the Bondholders.

Section 9.12 Resiexation or Replacement of Trusteo. The Trustee may resign
on its motion or may be removed at any time by an instrument or instruments in writing signed

by (l) the Authority, provided no Event of Default has occurred and is continuing or (2) the
Holders of not less than fifty percent (50%) of the Principal Amount of Bonds then Outstanding,
if an Event of Default has occurred and is continuing. No such resignation or removal shall
become effective unless and until a successor Trustee (or temporary successor trustee as

provided below) has been appointed and has assumed the trusts created hereby. Written notice
of such resignation or removal shall be given to each Holder of a Bond then Outstanding to the
address then reflected on the books of the Trustee and such resignation or removal shall take
effect upon the appointment, qualification and acceptance of a successor Trustee. A successor

Trustee may be appointed at the direction of the Authority, or if the Authority shall fail to
appoint a su@essor Trustee, a successor Trustee may be appointed at the direction of the Holders
of not less than fifty percent (50%) in aggregate Principal Amount of Bonds Outstmding. In the
event a successor Trustee has not been appointed and qualified within sixff (60) days of the date
notice of resignation or removal is given, the Trustee or any Bondholders may apply to any court
of competent jurisdiction for the appointment of a temporary successor Trustee to act until such

time as a successor is appointed as above provided. No resignation or removal of the Trustee
shall be effective until a successor has been appointed and has accepted the duties of the Trustee
hereunder.

Every successor shall always be a bank or trust company in good standing,
qualified to act hereunder, and having a cornbined capital, surplus and undivided profits of not
less than Fifty Million Dollars ($50,000,000). Any successor appointed hereunder shall execute,
acknowledge and deliver to the Authority an instrument accepting such appointrnent hereunder,
and thereupon such successor shall, without any further act, deed or conveyance, become vested

with all the estates, properties, rights, powers and trusts of its predecessor in the trust hereunder
with like eftbct as if originally named as Trustee herein; but the Trustee retiring shall,
nevertheless, on the written demand of its successor, execute and deliver an instrument
conveying and transferring to such successor, upon the trusts herein expressed, all the estates,

properties, rights, powers and trusts of the predecessor, who shall duly assign, transfer and

deliver to the successor all properties and moneys held by it under this Indenture. Should any

insfument in writing from the Authority be required by any successor for more fully and

certainly vesting in and confirming to it all of such estates, properties, rights, powers and trusts,
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the Authority shall, on request of such successor, make, execute, acknowledge and deliver the
deeds, conveyances and necessary instuments in writing.

The notices herein provided for shall be given by mailing a copy thereof to the
registered Owners at their addresses as the same shall last appear on the Bond register. A copy
shall be provided to each Bond lnsurer.

The instruments evidencing the resignation or removal of the Trustee and the

appointment of a successor hereunder together with all instruments provided for in this Section
shall be filed and/or recorded by the succ€ssor Trustee in each recording office, if any, where this
Indenture shall have been filed and/or recorded.

Section 9.13 Successor Trustee bv Merser. Any bank or trust company having
power to execute the trusts of this Indenture and othenvise qualified to act as Trustee hereunder,
with or into which the Trustee may be merged or consolidated or any such bank or trust company
resulting from any merger or consolidation to which the Trustee shall be a party, shall be the
successor kustee under this Indenture, without the execution or filing of any paper or the
performance of any fu*her act on the part of any other parties hereto, anything herein to the

contrary notwithstandin g.

Section 9.14 Aopointrnent of Paying Agent. The Authority may appoint a

successor Paying Agent or a co-paying agent at any time upon written notice to each Bond
Insurer and the Trustee.

Section 9.15 Trustee to Notift S&P and Moody's. The Trustee hereby agrees to
notify S&P and Moody's of (i) any change of the Trustee, (ii) any change in the Bond Insurance
Policy, and (iii) any mandatory redemption of Bonds other than mandatory sinking fund
redemption. Notices shall be sent to Moody's Investors Service, 7 World Trade Center, 250
Greenwich Sffeet, New York, New York 10007, Aftention: Municipal Department/Stnrctured
Finance Group.

ARTICLE X

CONCERNING THE HOLDERS OF THE BONDS

Section 10.01 Execution of Instruments. Whenever in this Indenture it is
provided that the Holders of a specified percentage or a majority of the Bonds Outstanding
hereunder may take any action (including the making of any demand or request, the giving of
any notice, consent or waiver or the taking of any other action) the fact that at the time of taking
any such action the Holders of such specified percentage or majority have joined therein may be
evidenced by any inskument or any number of instruments of similar terror executed by
Bondholders in person or by agent or proxy appointed in writing.

Section 10.02 Proof of Ownership. Subject to the provisions of Article IX, proof
of thc cxccution of any instrumcnt by a Bondholdcr or his agcnt or proxy and proof of the
holding by any persons of any of the Bonds shall be sufficient if made in the following manner:
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(1) The fact and date of the execution by any such persons of any
instrument may be proved by the certificate of any notary public or other offrcer
authorized to take acknowledgments of deeds to be recorded in any State within
the United States, that the person executing such instrument acknowledged to him
the execution thereof, or by an affidavit of a witness to such execution swom to
before any such notary or other such oflicer; and

(2) The ownership of Bonds may be proved by the registration books
for such Bonds maintained by the Authority at the Principal Office of the Trustee.

The Trustee and any Paying Agent may require such additional proof of any
matter referred to in this Section as it shall deem necessary or may accept such other proof as it
may deem appropriate.

ARTICLE XI

AMENDMENTS MODIFICATIONS

Section ll.0l Waivers and Supplemental Indentures Not Requiring Consent of
Bondholders. In addition to any Supplernental Indenture otherwise authorized by this Indenture,
the Authority, and the Trustee may, from time to time and at any time, enter into such indentures
or agreements supplonental hereto as shall not be inconsistent with the terms and provisions
hereof and which shall not adversely affect the rights of the Holders of the Bonds Outstanding
hereunder (which supplemental indentures or agreements shall thereafter form a part thereof) for
the following purposes :

(a) to cure any ambiguity, formal defect or omission in this Indenture or any
Supplemental Indenture; or

(b) to grant or confer upon the Trustee for the benefit of the Bondholders any
additional rights, remedies, powers, authority or security that may lawfully be granted to
or conferred upon the Bondholders, or the Trustee; or

(c) to add to the covenants and agreements of the Authority in this Indenture
contained, other covenants and agreements thereafter to be observed, or to surrender any
right or power herein reserved to or conferred upon the Authority; or

(d) to modify any of the provisions of this Indenture or to relieve the
Authority of any of the obligations, conditions or restrictions contained in this Indenture,
provided that such modification or relief shall not, by the express terms of the particular
Supplemental lndenture, become effective until all Bonds Outstanding on the date of the
execution and delivery of such Supplemental Indenture shall no longer be Outstanding;
or

(e) to make such provision in regard to matters or questions arising under thc
lndenture as may bc necessary or desirable and not inconsistent with the Indenture; or
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(0 to close this Indenture against, or to restrict, in addition to the limitations
and restrictions herein contained, the issue of Additional Bonds hereunder, by imposing
additional conditions and restrictions to be thereafter observed, whether applicable in
respect to all Bonds issued and to be issued hereunder or in respect of one or more
Series of Bonds, or otherwise; or

(g) to modify, amend or supplement this Indenture in such manner as required
to permit the Authority to comply with the provisions of the Code relating to the rebate
to the United States of America of eamings derived frorn the investment of the proceeds
of Bonds, provided that such modification, amendment or supplement does not
materially adversely affect the Holders of all Outstanding Bonds; or

(h) to modifu, amend or supplernent this Indenture in such manner as may be
required by a Rating Agency to maintain or enhance its rating on the Bonds, provided
that such modification, amendment or supplement does not materially adversely affect
the Holders of all Outstanding Bonds; or

(i) to modifu, amend or supplement this Indenture to implement any
covenants or agreements contemplated by Section 7.22; or

0) to authorize the issuance of to describe the terms of, and to secure one or
more Series of Additional Bonds pursuant to Aticle III; or

(k) to amend any agreement with a securities depository relating to a book-
entry system to be maintained with respect to any Bonds; or

(l) to modiff, amend or supplement this Indenture in any manner that the
Trustee concludes is not materially adverse to the Holders of all Outstanding Bonds; or

(m) to modifu, amend or supplanent the exhibits to this Indenture containing
Bond Insurer provisions, provided the Authority and the Bond Insurers consent to such
modifi cations, amendments or supplements.

Section I 1.02 Supplemental Indentures Requiring Consent of Bondholders. With
the consent, evidenced as provided in Section 10.01, of the Holders of not less than the Approval
Amount or, in the case one or more but less than all of the Series of the Bonds then Outstanding
are affected, then, in addition, with the consent of the Holders of the Approval Amount of each
Series so affected, and with the consent of any guarantor of principal and interest of any Series of
Bonds issued under a supplemental lndenture, the Authority and the Trustee may from time to
time and at any time enter into an Indenture or Indentures Supplemental hereto for the purpose of
eliminating any of the provisions of this Indenture or of any Supplernental tndenture or of
modifoing in any manner the rights of the Holders of the Bonds so affected; provided, however,
that no such supplemental Indenture shall (i) extend the fixed maturity date of any Bond, or
reduce the Principal Amount thereof, or reduce the rate or extend the time of payment of interest
thcrcon, or rcduce any premium payable upon the redonption thereof, without the consent of the
Holder of each Bond so affected, or (ii) permit the creation by the Authority of any lien prior to
the lien of this Indenture upon any part of the Revenues, or reduce the Approval Amount,
without the consent of the Holders of all Bonds then Outstanding. It shall not be necessary for
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the consent of the Bondholders under this Section to approve the particular form of any proposed
Supplemental lndenture, but it shall be sufficient if such consent shall approve the substance
thereof. Nothing herein contained, however, shall be consffued as making necessary the
approval by the Bondholders of the execution of any Supplemantal Indenture or agreement as

authorized in Section I 1.01.

Section 11.03 Authorization to Trustee: Ooinion of Counsel. The Trustee shall
join with the Authority in the execution of any Supplemental Indenture which the Authority is
authorized to execute under the provisions of Section 11.01 or Section 11.02 upon the delivery
by the Authority to the Trustee of the following:

(a) (i) A certified copy of a Resolution of the Board authorizing such Supplemental
Indenture and requesting the execution thereof by the Trustee and (ii) evidence of consent to
such amendment by any party whose consent is required hereunder;

O) An opinion of counsel (i) to the effect that the Authority and the Trustee arc
authorized to enter into such Supplemental Indenture by the provisions of Section 1 1.01 and that
all other conditions precedent have been satisfied, or (ii) to the effect that the Authority and the
Trustee are authorized to enter into such Supplemental Indenture by the provisions of Section
17.02, that the consent of the Bondholders required has been secured and is evidenced by
specified documents meeting the requirements of Section 10.01, and that all other conditions
precedent have been satisfied; and

(c) If the opinion of counsel shall state that the Authority and the Trustee are
authorized to enter into such Supplemental Indenture by the provisions of Section I 1.02, the
documents evidencing the consent of the Bondholders as specified in said opinion;

provided, however, that the Trustee shall not be obligated to join in any such Supplemental
Indenture which, in its opinion, adversely affects its own duties, rights or immunities under the
Indenture,

Section I1.04 EfTectiveness of Amendments. Modifications. Upon the execution
of any Supplernental Indenture pursuant to the provisions of this Article, the Indenture shall be
and be deerned to be modified and amended in accordance therewith and the respective rights,
limitations of rights, obligations, duties and immunities under this Indenture of the Trustee, the
Authority and the Holders of Bonds shall thereafter be determined, exercised and enforced
hereunder subject in all respect to such modifications and amendments, and all the terms and
conditions of any such Supplemental Indenture shall be and be deemed to be part of the terms
and conditions of this Indenture for any and all purposes. The Authority shall provide each Bond
Insurer with a full transcript of all proceedings relating to the execution of any supplement or
amendment to this lndenture. The Authority shall provide Moody's and S&P with a notice of
each amendment to this Indenture and a copy thereof at least fifteen (15) days in advance of its
execution.
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ARTICLE XII

DISCHARGE OF INDENTURE

Section 12.01 Release of Indenture. If the Authority, its successors or assigns,

shall pay or cause to be paid unto the Holders of all Bonds Outstanding hereunder the principal
and interest to become due thereon and the premium thereon, if any, at the times and in the
manner stipulated therein, then this lndenture and the estate and rights hereby granted shall
cease, determine and be void, and thereupon the Trustee shall, upon the request of the Authority,
deliver to the Authority such instruments as shall be requisite to satisff the lien hereof, and

reconvey to the Authority the estate and title hereby conveyed, and assign and deliver to the
Authority any property at the time subject to the lien of this Indenture which may then be in the
possession of the Trustee; but the Trustee shall take any such action only upon the receipt of an

offrcer's certificate and an opinion of counsel, each stating in substance that in the opinion of the
respective signers all conditions precedent provided for in this Indenture relating to such release,

cancellation and discharge have been complied with. ln addition, this Indenture shall not be
discharged until all Policy Costs owing to any Bond lnsurer shall have been paid in full.

Bonds for the payment or redernption of which there shall have been deposited
with the Trustee cash or Defeasance Obligations (which shall mean direct non-callable
obligations of the United States of America and securities fully and unconditionally guaranteed

as to the timely payment of principal and interest by the United States of America, to which
direct obligation or guarantee the full faith and credit of the United States of America has been
pledged, Refcorp interest strips, CATS, TIGRS, STRPS, or defeased municipal bonds rated

"AAA" by S&P or "Aaa" by Moody's, any combination thereof or any other security approved
by the applicable Bond Insurer), the principal of and interest on which when due, will, without
reinvestment of principal or interest, provide sufficient rnoneys to pay the Bonds in full at

maturity or the date fixed for redemption, shall be deemed to be paid within the meaning of this
Article. In the event of an advance refunding, the Authority shall cause to be delivered a

verification report of a Qualified Independent Consultant experienced in delivering verification
reports. For purposes of determining whether any Outstanding Variable Rate lndebtedness is
desmed paid and discharged pursuant to this Article XII, such Variable Rate Indebtedness shall
be deemed to bear interest at the maximum rate of interest such Variable Rate Indebtedness may
bear pursuant to the applicable Supplemental Indenture.

The release, cancellation and discharge of this lndenture, however, shall be
without prejudice to the right of the Trustee to be paid any compensation then due to it hereunder
and to be protected and saved harmless by the Authority from any and all losses, liabilities, costs

and expenses, including counsel fees, at any time incurred by the Trustee hereunder or connected
with any Bond issued hereunder, of and from which, if this Indenture had not been released,
cancelled and discharged, the Authority would have been obligated by the terms of this lndenture
to protect and save the Trustee harmless, and the Authority hereby covenants to protect and save

the Trustee harmless of and from such losses, liabilities, costs and expenses.

If any Bond shall not be presented for payment when the principal thereof shall
become due, either at maturity or otherwise, or at the date fixed for the redemption thereof, and if
the Authority shall have deposited with the Trustee, for the purpose, or left with it in trust if
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previously so deposited, funds sufficient to pay the principal of such Bond (and the premium, if
any payable upon the redemption thereof), together with all interest due thereon, to the date of
maturity thereof or to the date fixed for redemption thereof, for the benefit of the Holder or
Holders thereof, respectively, all liability of the Authority to the Holder of such Bond for the
payment of the principal thereof, the interest thereon, and the premium, if any, shall forthwith
cease, determine and be cornpletely discharged, and thereupon it shall be the duty of the Trustee,
to hold said fund or funds, without liability for interest thereon, for the benefit of the Holder of
such Bond who shall thereafter be restricted exclusively to said fund or funds for any claim of
whatsoever nature on his part under this Indenture or on, or with respect to, said Bond.

Any moneys deposited with the Trustee, by the Authority, pursuant to the terms
of this Indenture, for the payment or redernption of Bonds which remain unclaimed by the
Holders of the Bonds for five (5) years after the date of maturity or the date fixed for redanption,
as the case may be, shall upon the written request of the Authority if the Authority is not at that
time, to the knowledge of the Trustee, in default hereunder be paid to the Authority. Thereafter,
such Holders of the Bonds shall thereafter look only to the Authority for payment and then only
to the extent of the amounts so received without interest thereon.

ARTICLE XIII

MISCELLANEOUS

Section 13.01 Limitation of Riphts. Remed), or Claim. With the exception of
rights herein expressly conferred, nothing in this Indenture, expressed or implied, is intended or
shall be construed to confer upon, or to give to, any person or corporation, other than the parties
hereto and the Holders of the Bonds outstanding hereunder, any rights, remedy or claim under or
by reason of this Indenture or any covenant, condition or stipulation hereof; and all the
covenants, stipulations, promises and agreements in this lndenture contained by and on behalf of
the Authority shall be for the sole and exclusive benefit of the parties hereto, and of the Holders
of the Bonds Outstanding hereunder.

Section 13.02 Notices to Rating Agencies. The Authority shall instruct the
Trustee to give notice to the Rating Agencies upon an occurrence of any of the following that
relates to the Bonds:

(i)

(ii)

(iii)

(iv)

(v)

("i)

(vii)

expiration of any credit enhancernent;

termination of any credit enhancement;

extension of any credit enhancement;

substitution of any credit enhancement;

redernption;

acceleration;

conversion;
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(viii) changes in bond documents;

(ix) changes in any credit facility;

(x) changes in Trustee and/or any remarketing agent; or

(xi) defeasance.

Section 13.03 Invalidity of Provisions. If any one or more of the covenants or
agreements provided in this lndenture on the part of the Authority or the Trustee to be performed
should be finally determined by a court of competent jurisdiction to be contrary to law, then such
covenant or covenants or agreement or agreements shall be null and void and shall be deemed
separable from the rernaining covenants and agreements, and shall in no way affect the validity
of the Indenture.

Section 13.04 Governing Law. This lndenture shall be deemed to be and shall be
construed as a Pennsylvania contract and wherever enforced shall be constnred in accordance
with the laws of the Commonwealth.

Section 13.05 Limitation of Liability. No covenant, agreement or obligation
contained in the Bonds or in this lndenture shall be deemed to be the covenant, agreement or
obligation of any member, agent or employee of the Authority in his individual capacity and
neither the members of the Board of the Authority nor any official executing the Bonds shall be
liable personally on the Bonds or be subject to any personal liability or accountability by reason
of the issuance thereof.

Section 13.06 Execution in Counterparts. This lndenture may be executed in
multiple counterparts, each of which shall be regarded for all purposes as an original; but such
counterparts shall constitute but one and the same instrument.

Section 13.07 Payment on Saturday. Sunday or Legal Holiday. If any case where
the date of maturity of interest on or principal of any Bond or the date fixed for redernption or
tender of any Bond shall be a Saturday, Sunday or a legal holiday or a day on which banking
institutions in the Commonwealth are authorized by law to close, then payment of such interest
or principal and premium, if any, need not be made on such date but may be made on the next
succeeding Business Day not a SaturdaS Sunday nor a legal holiday nor a day upon which
banking institutions are authorized by law to close, with the same force and effect as if made on
the date of maturity or the date fixed for redemption, and no interest shall accrue for the period
after such date.

Section 13.08 Notices. Except as otherwise expressly provided in this Indenture,
or in any Indenture supplemental hereto, any request, opinion, consent, demand, notice, order,
appointment, or other direction required or permitted to be made or given by the Authority, shall
be deerned to have been sufficiently made or given if executed on behalf of the Authority by its
Chairperson or Vice Chairperson or Secretary or Assistant Secretary or Executive Director or
Chief Financial OfEcer or Director of Finance, or signed by such other person or persons who is
or are authorized to do so pursuant to a Resolution of the Board.
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Any notice to or demand upon the Trustee may be served, presented, or made at
the Principal Office of the Trustee at The Bank of New York Mellon Trust Company, N.A., 500
Ross Street, 12n Floor, Pittsburgh, PA 15262, Attention: Corporate Trust Administration. Any
notice to or demand upon the Authority shall be deemed to have been sufficiently given or
served by the Trustee for all purposes, by being sent by certified or registered United States mail,
postage prepaid, to the Authority at The Pittsburgh Water and Sewer Authority, 1200 Penn
Avenue, Pittsburgh, Pennsylvania 15222, Attention: Executive Director or at such other address
as may be filed in writing by the Authority with the Trustee.

The Trustee shall have the right to accept and act upon instnrctions, including
funds transfer instructions ("Instructions") given pursuant to this Indenture and delivered using
Electronic Means; provided, however, that the Authority shall provide to the Trustee an
incumbency certificate listing Authorized Representatives of the Authority to provide such
Instructions and containing specimen signatures of such Authorized Representatives of the
Authority, which incumbency certificate shall be amended by the Authority whenever a person is
to be added or deleted from the listing. tf the Authority elects to give the Trustee Instructions
using Electronic Means and the Trustee in its discretion elects to act upon such lnstructions, the
Trustee's understanding of such Instructions shall be deemed controlling. The Authority
understands and agrees that the Trustee cannot determine the identity of the actual sender of such
Instructions and that the Trustee shall conclusively presume that directions that purport to have
been sent by an Authorized Representative of the Authority listed on the incumbency certificate
provided to the Trustee have been sent by such Authorized Representative of the Authority. The
Authority shall be responsible for ensuring that only Authorized Representatives of the Authority
transmit such Instructions to the Trustee and that the Authority and all Authorized
Representatives of the Authority are solely responsible to safeguard the use and confidentiality
of applicable user and authorization codes, passwords and/or authentication keys upon receipt by
the Authority. The Trustee shall not be liable for any losses, costs or expenses arising directly or
indirectly from the Trustee's reliance upon and compliance with such Instructions
notwithstanding such directions conflict or are inconsistent with a subsequent written
instruction. The Authority agrees: (i) to assume all risks arising out of the use of Electronic
Means to submit Instructions to the Trustee, including without limitation the risk of the Trustee
acting on unauthorized Instructions, and the risk of interception and misuse by third parties; (ii)
that it is fully informed of the protections and risks associated with the various rnethods of
ffansmitting Instructions to the Trustee and that there may be more secure methods of
transmitting lnstructions than the method(s) selected by the Authority; (iii) that the security
procedures (if any) to be followed in connection with its transmission of Instructions provide to
it a commercially reasonable degree of protection in light of its particular needs and
circumstances; and (iv) to notify the Trustee immediately upon leaming of any compromise or
unauthorized use ofthe security procedures.

"Electronic Means" shall mean the following communications methods: S.W.I.F.T.,
e-mail, facsimile transmission, secure electronic transmission containing applicable authorization
codes, passwords andior authentication keys issued by the Trustee, or another method or system
specified by the Trustee as available for use in connection with its services hereunder.

Section 13.09 Binding Effect of Covenants. All the covenants, promises and
agreements in this Indenture contained by or on behalf of the Authority, or by or on behalf of the
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Trustee shall bind and inure to the benefit of their respective successors and assigns, whether so

expressed or not.

Section 13.10 Provisions Related to Bond Insurance and Reserve Policies. The
provisions related to bond insurance set forth in Exhibit A hereto are incorporated herein by
reference as if fully set forth herein. The provisions related to reserye policies set forth in
Exhibit B hereto are incorporated herein by reference as if fully set forth herein.
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IN WITNESS WHEREOF, The Pittsburgh Water and Sewer Authority, party of
the first part, has caused this Amended and Restated Trust Indenture to be executed by its
Chairperson or its Vice Chairperson and its corporate seal to be hereunto impressed and attested
by its Secretary or its Assistant Secretary, and The Bank of New York Mellon Trust Company,
N.A., party of the second part, in evidence of its acceptance of the tusts hereby created, has
caused this Indenture to be executed by one of its authorized offtcers.

ATTEST: THE PITTSBURGH WATER AND
SEWER AUTHORITY

v,:ffi.-^- By
Secretary

lsFALl

THE BANK OF NEW YORK MELLON
TRUST COMPANY, N.A., as Trustee

Authorized Officer
Title:
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IN WITNESS WHEREOF, The Pittsburgh Water and Sewer Authority, party of
the first part, has caused this Amended and Restated Trust Indenture to be executed by its
Chairperson or its Vice Chairperson and its corporate seal to be hereunto impressed and attested

by its Secretary or its Assistant Secretary, and The Bank of New York Mellon Trust Company,
N.A., party of the second part, in evidence of its acceptance of the trusts hereby created, has

caused this Indenture to be executed by one of its authorized officers.

AI"IEST: THE PITTSBURGH WATER AND
SEWER AUTHOzuTY

B
Secretary

IsEAL]

Chairperson

THE BANK OF NEW YORK MELLON
TRUST COMPANY, N.A., as Trustee

By
uthori

Title:
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EXHIBIT A

PROVISIONS RELATED TO BOND INSURANCE

The provisions set forth in this Exhibit A shall, with respect to Bonds insured by Assured

Guaranty Muncipal Corp., or any successor thereto or assignee thereof, apply to such Bonds
notwithstanding any other provision of this lndenture to the contrary. The provisions set forth in
this Exhibit A shall, with respect to Bonds insured by National Public Finance Guarantee

Corporation ("National"), or any successor thereto or assignee thereof apply to such Bonds

notwithstanding any other provision of this Indenture to the contrary.

(a) "Bond Insurance Policy" shall mean the insurance policy issued by the [nsurer
guaranteeing the scheduled payment of principal of and interest on the Insured Bonds
when due. "Insured Bonds" shall mean the Bonds insured by the Insurer". "Insurer" shall
mean, with respect to Bonds insured by Assured Guaranty Municipal Corp.: Assured
Guaranty Municipal Corp., a New York stock insurance company, or any successor thereto

or assignee thereof; "Insurer" shall mean, with respect to Bonds insured by National:
National Public Finance Guarantee Corporation, or any succ€ssor thereto or assignee

thereof. "Related Document" shall have the meaning set forth in paragraph (h) below.

(b) The prior written consent of the Insurer shall be a condition precedent to the deposit of any
credit instrument provided in lieu of a cash deposit into the Debt Service Reserve Fund, if
any, except for a credit instrument provided by the lnsurer. Amounts on deposit in the Debt

Service Reserve Fund shall be applied solely to the payment of debt service due on the
Bonds secured by the Debt Service Reserve Fund.

(c) The Insurer shall be deemed to be the sole holder of the Insured Bonds for the purpose of
exercising any voting right or privilege or giving any consent or direction or taking any
other action that the holders of the Insured Bonds are entitled to take pursuant to the
Indenrure pertaining to (i) defaults and remedies and (ii) the duties and obligations of the
Trustee. In fuitherancr thereof and as a term of the Indenture and each Insured Bond, the
Trustee (solely rvith respect to the lnsured Bonds) and each Insured Bondholder appoint

the Insurer as their agent and attorney-in-fact and agree that the Insurer may at any time
during the continuation of any proceeding by or against the Authority under the United
States Bankruptcy Code or any other applicable bankruptcy, insolvency, receivership,

rehabilitation or similar law (an "Insolvency Proceeding") direct all matters relating to such

Insolvency Proceeding (to the extent of their voting rights with respect to the Insured
Bonds), including without limitation, (A) all matters relating to any claim or enforcement
proceeding in connection with an Insolvency Proceeding (a "Claim"), (B) the direction of
any appeal of any order relating to any Claim, (C) the posting of any surety, supersedeas or
performance bond pending any such appeal, and (D) the right to vote to accept or reject
any plan of adjustment. In addition, the Trustee (solely with respect to the Insured Bonds)

and each Insured Bondholder delegate and assign to the Insurer, to the fullest extent
permitted by law, the rights of the Trustee and each lnsured Bondholder in the conduct of
any Insolvency Proceeding, including, without limitation, all rights of any party to an

adversary proceeding or action with respect to any court order issued in connection with
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any such Insolvency Proceeding. Remedies granted in Section 8.04 of the Indenture
include mandamus.

(d) Acceleration of the Bonds is permitted under the Indenture. As set forth in paragraph (c)
above, the Insurer is deemed to be the sole holder of the Inzured Bonds for purposes of
voting on acceleration. In the event the maturity of the Insured Bonds is accelerated, the
lnsurer shall not be obligated to pay any accelerated amount but may elect, in its sole
discretion, to pay accelerated principal and interest accrued, on such principal to the date of
acceleration (to the extent unpaid by the Authority) and the Trustee shall be required to
accept such amounts. Upon payment of such accelerated principal and interest accrued to
the acceleration date as provided above, the Insurer's obligations under the Bond Insurance
Policy with respect to such Insured Bonds shall be fully discharged.

(e) No grace period for a covenant default shall exceed sixty (60) days or be extended for
more than sixty (60) days, without the prior wriffen consent of the Insurer. No grace
period shall be permitted for payment defaults.

(0 The Insurer is a third party beneficiary to the Indenture.

(g) Upon the occurrence of an extraordinary optional, special or extraordinary mandatory
redemption in part, the selection of lnsured Bonds to be redeemed shall be subject to the
approval of the Insurer. The exercise of any provision of the Indenture which permits the
purchase of Insured Bonds in lieu of redemption shall require the prior written approval of
the Insurer ifany Insured Bond so purchased is not cancelled upon purchase.

(h) Any amendment, supplement, modification to, or waiver of, the Indenture or any other
transaction document, including any underlying security agreement (each a "Related
Document"), that requires the consent of Bondowners or adversely affects the rights and
interests of the Insurer shall be subject to the prior written consent of the Insurer.

(i) The rights granted to the Insurer under the Indenture or any other Related Document to
request, consent to or direct any action are rights granted to the Insurer in consideration
of its issuance of the Bond Insurance Policy. Any exercise by the Insurer of such rights is
merely an exercise of the Insurer's contractual rights and shall not be consffued or
deemed to be taken for the benefit, or on behalf, of the holders of the lnsured Bonds, and
such action does not evidence any position of the Insurer, affirmative or negative, as to
whether the consent of the owners of the lnsured Bonds or any other person is required in
addition to the consent of the lnsurer.

0) Only (1) cash, (2) non-callable direct obligations of the United States of America
("Treasuries"), (3) evidences of ownership of proportionate interests in future interest and
principal payments on Treasuries held by a bank or trust company as custodian, under
which the owner of the investment is the real parry in interest and has the right to proceed
directly and individually against the obligor and the underlying Treasuries are mrt
available to any person claiming through the custodian or to whom the custodian may be
obligated, (4) subject to the prior written consent of the Insurer, pre-refunded municipal
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obligations 1x1sd "A,r{4" and "Aaa" by S&P and Moody's, respectively, or (5) subject to
the prior written consent of the Insurer, securities eligrble for "AAA" defeasance under
then existing criteria of S&P or any combination thereof, shall be used to eflect
defeasance of the Insured Bonds unless the Insurer otherwise approves.

To accomplish defeasance, the Authority shall cause to be delivered to the Insurer (i) a

report of an independent firm of nationally recognized certified public accountants or
such other accountant or financial firm as shall be acceptable to the Insurer
("Accountant") veriffing the sufficiency of the escrow established to pay the Insured
Bonds in full on the maturity or redernption date ("Verification"), (ii) an Escrow Deposit
Agreement (which shall be acceptable in form and substance to the Insurer), (iii) an

opinion of nationally recognized bond counsel to the effect that the Insured Bonds are no

longer "Outstanding" under the Indenture and (iv) a certificate of discharge of the Trustee

with respect to the Insured Bonds; each Verification and defeasance opinion shall be

acceptable in form and substance, and addressed, to the Authority, Trustee and Insurer.

The Insurer shall be provided with final drafts of the above-referenced documentation not
less than five business days prior to the funding of the escrow.

Insured Bonds shall be deemed "Outstanding" under the Indenture unless and until they
are in fact paid and retired or the above criteria are met,

(k) Amounts paid by the Insurer under the Bond Insurance Policy shall not be deemed paid
for purposes of the lndenture and the Insured Bonds relating to such payments shall
remain Outstanding and continue to be due and owing until paid by the Authority in
accordance with the Indenture. The lndenture shall not be discharged unless all amounts

due or to become due to the Insurer have been paid in full or duly provided for.

0) Each of the Authority and Trustee covenant and agree to take such action (including, as

applicable, filing of UCC financing statemants and continuations thereofl as is necessary
from time to time to preserve the priority of the pledge of the Trust Estate under
applicable law.

(m) Claims Upon the Bond Insurance Policy and Payments by and to the Insurer

If, on the third Business Day prior to the related scheduled interest payment date or
principal payment date ("Payment Date") there is not on deposit with the Trustee, after
making all transfers and deposits required under the Indenture, moneys sufficient to pay
the principal of and interest on the Insured Bonds due on such Payment Date, the Trustee

shall give notice to the Insurer and to its designated agent (if any) (the "Insurer's Fiscal
Agent") by telephone or telecopy of the amount of such deficiency by l2:00 noon, New
York City time, on such Business Day. If, on the second Business Day prior to the
related Payment Date, there continues to be a deficiency in the amount available to pay

the principal of and interest on the Insured Bonds due on such Payment Date, the Trustee

shall makc a claim under the Bond Insurance Policy and give notice to the Insurer and the
Insursr's Fiscal Agent (if any) by telephone of the amount of such deficiency, and the

allocation of such deficiency between the amount required to pay interest on the Bonds
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and the amount required to pay principal of the Insured Bonds, confirmed in writing to
the Insurer and the Insurer's Fiscal Agent by 12:00 noon, New York City time, on such

second Business Day by filling in the form of Notice of Claim and Certificate delivered
with the Bond Insurance Policy.

The Trustee shall designate any portion of payment of principal on Insured Bonds paid by
the Insurer, whether by virtue of mandatory sinking fund redernption, maturity or other
advancement of maturity, on its books as a reduction in the principal amount of Insured
Bonds registered to the then current Insured Bondholder, whether DTC or its nominee or
otherwise, and shall issue a replacement Insured Bond to the lnsurer, registered in the

name of Assured Guaranty Municipal Corp. or National, as the case may be, in a

principal amount equal to the amount of principal so paid (without regard to authorized
denominations); provided that the Trustee's failure to so designate any payment or issue

any replacanent lnsured Bond shall have no effect on the amount of principal or interest
payable by the Authority on any Insured Bond or the subrogation rights of the Insurer.

The Trustee shall keep a complete and accurate record of all funds deposited by the
lnsurer into the Policy Payments Account (defined below) and the allocation of such

funds to payment of interest on and principal of any Insured Bond. The Insurer shall have
the right to inspect such records at reasonable tirnes upon reasonable notice to the
Trustee.

Upon payment of a claim under the Bond Insurance Policy, the Trustee shall establish a

separate special purpose trust account for the benefit of lnsured Bondholders referred to
herein as the "Policy Payments Account" and over which the Trustee shall have exclusive
control and sole right of withdrawal. The Trustee shall receive any amount paid under the

Bond Insurance Policy in trust on behalf of lnsured Bondholders and shall deposit any
such amount in the Policy Payments Account and distribute such amount only for
purposes of making the payments for which a claim was made. Such amounts shall be

disbursed by the Trustee to lnsured Bondholders in the same manner as principal and

interest payments are to be rnade with respect to the lnsured Bonds under the sections

hereof regarding payment of Insured Bonds. It shall not be necessary for such payments

to be made by checks or wire transfcrs separate from the check or wire hansfer used to
pay debt service with other funds available to make such payments. Notwithstanding
anything herein to the contrary, the Authority agrees to pay to the Insurer (i) a sum equal

to the total of all amounts paid by the lnsurer under the Bond lnsurance Policy (the
"Insurer Advances"); and (ii) interest on such Insurer Advances from the date paid by the
Insurer until payment thereof in full, payable to the Insurer at the Late Payment Rate per
annum (collectively, the "lnsurer Reimbursement Amounts"). "Late Payment Rate"
means the lesser of (a) the greater of (i) the per annum rate of interest, publicly
announced from time to time by JPMorgan Chase Bank at its principal office in The City
of New York, as its prime or base lending rate (any change in such rate of interest to be

effective on the date such change is announced by JPMorgan Chase Bank) plus 3%, and
(ii) thc then applicablc highcst ratc of interest on the lnsured Bonds and (b) thc rnaximum
rate permissible under applicable usury or sirnilar laws lirniting interest rates. The Late
Payment Rate shall be computed on the basis of the actual number of days elapsed over a
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year of 360 days. The Authority hereby covenants and agrees that the lnsurer
Reimbursement Amounts are secured by a lien on and pledge of the Trust Estate and

payable from such Trust Estate on a parity with debt service due on the Insured Bonds.

Funds held in the Policy Payments Account shall not be invested by the Trustee and may
not be applied to satisfy any costs, expenses or liabilities of the Trustee. Any funds
rernaining in the Policy Payments Account following an lnsured Bond payment date shall
promptly be remitted to the Insurer.

(n) The lnsurer shall, to the extent it makes any payment of principal of or interest on the
Insured Bonds, become subrogated to the rights of the recipients of such payments in
accordance with the terms of the Bond lnsurance Policy (which subrogation rights shall
also include the rights of any such recipients in connection with any Insolvency
Proceeding). Each obligation of the Authority to the Insurer under the Related

Documents shall survive discharge or termination of such Related Documents.

(o) The Authority shall pay or reimburse the Insurer any and all charges, fees, costs and

expenses that the Insurer may reasonably pay or incur in connection with (i) the

administration, enforcement, defense or preservation of any rights or security in any

Related Document; (ii) the pursuit of any remedies under the Indenture or any other
Related Document or otherwise afforded by law or equity, (iii) any amendment, waiver
or other action with respect to, or related to, the Indenture or any other Related Document
whether or not executed or completed, or (iv) any litigation or other dispute in connection
with the Indenture or any other Related Document or the transactions contemplated
thereby, other than costs resulting from the failure of the Insurer to honor its obligations
under the Bond Insurance Policy. The Insurer reserves the right to charge a reasonable
fee as a condition to executing any amendment, waiver or consent proposed in respect of
the Indenture or any other Related Document.

(p) After payment of reasonable expenses of the Trustee, the application of funds realized
upon default shall be applied to the payment of expenses of the Authority only after the
payment of past due and current debt service on the lnsured Bonds and amounts required
to restore the Debt Service Reserve Fund to the Reserve Requirement.

(q) The Insurer shall be entitled to pay principal or interest on the Insured Bonds that shall

become Due for Payment but shall be unpaid by reason of Nonpayment by the Authority
(as such tenns are defined in the Bond Insurance Policy) and any amounts due on the
Insured Bonds as a result of acceleration of the rnaturity thereof in accordance with the
Indenture, whether or not the Insurer has received a Notice of Nonpayment (as such

terms are defined in thc Bond Insurance Policy) or a claim upon the Bond Insurance
Policy.

The notice address of the Insurer Assured Guaranty Municipal Corp. is: Assured
Guaranty Municipal Co.p., 1633 Broadway, New York, New York 10019, Attention:
Managing Director - Surveillance, Re: Policy No. -, Telephone: (212\ 974-0100;
Telecopier: (212) 339-3556. In each case in which notice or other comrnunication refers

G)
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to an Event of Default, then a copy of such notice or other communication shall also be
sent to the attention of the Deputy General Counsel - Public Finance and shall be marked
to indicate .URGENT MATERIAL ENCLOSED.' The notice address of the lnsurer
National: National Public Finance Guarantee Corporation, I Manhattanville Road, Suite
301, Purchase, NY 10577, Attention: Insured Portfolio Managanent, Telephone: 914-
27 3-4545, Facsimile: 91 4-7 65-31 64.

(s) The lnsurer shall be provided with the following information by the Authority or Trustee,
as the case may be:

(i) Annual audited financial statements within 180 days after the end of
the Authority's fiscal year (together with a certification of the
Authority that it is not aware of any default or Event of Default under
the Indenture), and the Authority's annual budget within 30 days after
the approval thereof together with such other information, data or
reports as the Insurer shall reasonably request from time to time;

(ii) Notice of any draw upon the Debt Service Reserve Fund within two
Business Days after knowledge thereof other than (i) withdrawals of
amounts in excess of the Debt Service Reserve Requironent and (ii)
withdrawals in connection with a refunding of Insured Bonds;

(iii) Notice of any default under the Indenture known to the Trustee or
Authority within five Business Days after knowledge thereof;

(iv) Prior notice of the advance refunding or redemption of any of the
Insured Bonds, including the principal amount, maturities and CUSIP
numbers thereof;

(v) Notice of the resignation or removal of the Trustee and bond registrar
and the appointment of, and acceptance of duties by, any successor
thereto;

("i) Notice of the commencement of any proceeding by or against the
Authority commenced under the United States Bankruptcy Code or
any other applicable bankruptcy, insolvency, receivership,
rehabilitation or similar law (an "Insolvency Proceeding");

(vii) Notice of the making of any claim in connection with any Insolvency
Proceeding seeking the avoidance as a preferential transfer of any
payment of principal of, or interest on, the Insured Bonds;

(viii) A full original transcript of all proceedings relating to the execution of
any amendment, supplement, or waiver to the Related Documents;
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(ix) All reports, notices and correspondence to be delivered to holders of
lnsured Bonds under the terms of the Related Documents; and

(x) To the extent that the Authority has entered into a continuing
disclosure agreernent, covenant or undertaking with respect to the
Bonds, all information fumished pursuant to such agreernents shall
also be provided to the lnsurer, simultaneously with the fumishing of
such information. The Authority shall also provide the lnsurer with
copies of all amendments, modifications, supplements and

restatements relating to such documents.

(xi) So long as the 19988 Bonds remain Outstanding, the Authority shall
provide National with written notice of its intent to issue any type of
variable rate security (including, without limitation, variable rate

obligations, floating rate notes and auction rate securities) no later than

15 days prior to execution of the documentation relating to the
proposed variable rate securities (the "Proposed Securities"). The
Authority shall also provide National with drafts of the documentation
relating to the Proposed Securities promptly upon the written request

of National.

(t) The Insurer shall have the right to receive such additional information as it may
reasonably request.

(u) The Authority will permit the Insurer to discuss the affairs, finances and accounts of the
Authority or any information the lnsurer may reasonably request regarding the security
for the Bonds with appropriate officers of the Authority and will use commercially
reasonable efforts to enable the lnsurer to have access to the facilities, books and records
of the Authority on any business day upon reasonable prior notice.

(v) The Trustee shall notify the Insurer of any failure of the Authority to provide notices,

certificates and other information under the transaction documents.

(w) Notwithstanding satisfaction of the other conditioru to the issuance of Additional Bonds
set forth in the Indenture, no such issuance may occur (1) if an Event of Default (or any

event which, once all notice or grace periods have passed, would constitute an Event of
Default) exists unless such default shall be cured upon such issuance and (2) unless the

Debt Service Reserve Fund is fully funded at the Debt Service Reserve Requironent
(including the proposed issue) upon the issuance of such Additional Bonds, in either case

unless otherwise permitted by the Insurer. In addition, so long as the 19988 Bonds are

Outstanding, without the prior written consent of the National, no issuance of Balloon
Indebtedness or Tender Indebtedness may occur unless the maturity date of such

indebtedness is 2031 or later. In addition, so long as the 1998B Bonds are Outstanding,
without the prior written consent of National, no issuance of Interim lndebtedness may
occur unless (l) the principal amount of the Interim Indebtedness does not exceed

$100,000,000; or (2) the Interim Indebtedness is Subordinate Debt.
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(x) In determining whether any amendment, consent, waiver or other action to be taken, or
any failure to take action, under the lndenture would adversely affect the security for the
Insured Bonds or the rights of the holders of lnsured Bonds, the Trustee shall consider the
effect of any such amendment, consent, waiver, action or inaction as if there were no
Bond Insurance Policy.

(V) No contract shall be entered into or any action taken by which the rights of the Insurer or
security for or sources of payment of the Bonds may be impaired or prejudiced in any
material respect except upon obtaining the prior written consent of the Insurer.

(z) If the Bonds are issued for refunding pu{poses, there shall be delivered an opinion of
Bond Counsel addressed to the lnsurer (or a reliance letter relating thereto), or a

certificate of discharge of the trustee for the Refunded Bonds, to the effect that, upon the
making of the required deposit to the escrow, the legal defeasance of the Refunded Bonds
shall have occurred. If the Refunded Bonds are insured by Assured Guaranty Municipal
Corp., at least three business days prior to the proposed date for delivery of the Policy
with respect to the Refunding Bonds, the lnsurer shall also receive (i) the verification
lefter, of which the Insurer shall be an addressee, by an independent firm of certified
public accountants or other financial firm which is either nationally recognized or
otherwise acceptable to the Insurer, of the adequacy of the escrow established to provide
for the payment of the Refunded Bonds in accordance with the terms and provisions of
the Escrow Deposit Agreement, and (ii) the fonn of an opinion of Bond Counsel
addressed to the Insurer (or a reliance letter relating thereto) to the effect that the Escrow
Deposit Agreernent is a valid and binding obligation of the parties thereto, enforceable in
accordance with its terms (such Escrow Deposit Agreement shall provide that no
amendments are permitted without the prior written consent of the Insurer). An executed
copy of each of such opinion and reliance letter, if applicable, or Trustee's discharge
certificate, as the case may be, shall be forwarded to the Insurer prior to delivery of the
Bonds.

(aa) Any interest rate exchange agreement ("Swap Agreement") entered into by the Authority
shall meet the following conditions: (i) the Swap Agreement must be entered into to
manage interest costs related to, or a hedge against (a) assets then held, or (b) debt then

outstanding, or (iii) debt reasonably expected to be issued within the next twelve (12)

months, and (ii) the Swap Agreement shall not contain any leverage elernent or multiplier
component greater than l.Ox unless there is a matching hedge arrangement which
effectively off-sets the exposure from any such element or component. Unless otherwise
consented to in writing by the Insurer, any uninsured net settlement, breakage or other
termination amount then in effect shall be subordinate to debt service on the Bonds and

on any debt on parity with the Bonds. The Authority shall not terminate a Swap
Agreonent unless it demonstrates to the satisfaction of the Insurer prior to the payment of
any such termination amount that such payment will not cause the Authority to be in
default under the Related Documents, including but not limited to, any monetary
obligations thereunder.
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EXHIBIT B

PROVISIONS RT]LATED TO RESERVE POLICIES

The provisions set forth in this Exhibit B shall, with respect to Reserue Policies issued by
Assured Guaranty Municipal Corp., or any successor thereto or assignee thereof ("AGM")
related to Bonds issued under this Indenture, apply to such Reserve Policies notwithstanding any

other provision of this Indenture to the contrary.

(a) The prior written consent of AGM shall be a condition precedent to the deposit of
any credit facility (other than a credit facility provided by AGM) (a "Credit Facility") credited to

the Debt Service Reserve Fund established for the Bonds (the "Resen'e Fund") in lieu of a cash

deposit into the Reserve Fund. Amounts drawn under the Reserve Policy shall be available only
for the payment of scheduled principal and interest on the Bonds when due.

(b) The Authority shall repay any draws under the Reserve Policy and pay all related

reasonable expenses incurred by AGM and shall pay interest thereon from the date of payment

by AGM at the Late Payment Rate. "Late Payment Rate" means the lesser of (x) the greater of
(i) the per annum rate of interest, publicly announced from time to time by JPMorgan Chase

Bank at its principal office in the City of New York, as its prime or base lending rate ("Prime

Rate") (any change in such Prime Rate to be effective on the date such change is announced by
JPMorgan Chase Bank) plus 5% (3% to the extent AGM is the bond insurer of the related

Bonds), and (ii) the then applicable highest rate of interest on the Bonds and (y) the maximum
rate permissible under applicable usury or similar laws limiting interest rates. The Late Payment

Rate shall be computed on the basis of the actual number of days elapsed over a year of 360

days. In the event JPMorgan Chase Bank ceases to announce its Prirne Rate publicly, Prime

Rate shall be the publicly announced prime or base lending rate of such national bank as AGM
shall specifu. lf the interest provisions of this subparagraph (b) shall result in an effective rate of
interest which, for any period, exceeds the limit of the usury or any other laws applicable to the

indebtedness created herein, then all sums in excess of those lawfully collectible as interest for
the period in question shall, without further agreement or notice between or by any party hereto,

be applied as additional interest for any later periods of time when amounts are outstanding

hereunder to the extent that interest otherwise due hereunder for such periods plus such

additional interest would not exceed the Iimit of the usury or such other laws, and any excess

shall be applied upon principal immediately upon receipt of such moneys by AGM, with the

same force and effect as if the Authority had specifically designated such extra sums to be so

applied and AGM had agreed to accept such extra paymart(s) as additional interest for such later
periods. ln no event shall any agreed-to or actual exaction as consideration for the indebtedness

created herein exceed the limits imposed or provided by the law applicable to this transaction for
the use or detention of money or for forbearance in seeking its collection.

Repayment of draws and payment of expenses and accrued interest thereon at the Late

Paymant Rate (collectively, "Policy Costs") shall be made from all available funds and shall

commence in the first month following each draw, and each such monthly payment shall be in an

amount at least equal to 1/12 of the aggregate of Policy Costs related to such draw.
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Amounts in respect of Policy Costs paid to AGM shall be credited first to interest due, then
to the expenses due and then to principal due. As and to the extent that payments are made to
AGM on account of principal due, the coverage under the Reserve Policy will be increased by a
like amount, subject to the terms of the Reserve Policy. The obligation to pay Policy Costs shall
be secured by a valid lien on all revenues and other collateral pledged as security for the Bonds
(subject only to the priority of payment provisions set forth under the Indenture).

All cash and investments in the Reserve Fund shall be transferred to the Debt Service Fund
for paynent of debt service on Bonds before any drawing may be made on the Reserve Policy or
any other Credit Facility credited to the Reserve Fund in lieu of cash. Payment of any Policy
Costs shall bc made prior to replenishment of any such cash amounts. Draws on all Credit
Facilities (including the Reserve Policy) on which there is available coverage shall be made on a
pro-rata basis (calculated by reference to the coverage then available thereunder) after applyng
all available cash and investments in the Reserve Fund. Paymart of Policy Costs and
reimbursernent of amounts with respect to other Credit Facilities shall be made on a pro-rata
basis prior to replenishment of any cash drawn from the Reserve Fund. For the avoidance of
doubt, "available coverage" means the coverage then available for disbursement pursuant to the
terms of the applicable alternative credit instrument without regard to the legal or financial
ability or willingness of the provider of such instrument to honor a claim or draw thereon or the
failure of such provider to honor any such claim or draw.

(c) Upon a failure to pay Policy Costs when due or any other breach of the terms of
this Exhibit B, AGM shall be entitled to exercise any and all legal and equitable remedies
available to it, including those provided under the Indenture, other than (i) acceleration of the
maturity of the Bonds or (ii) remedies which would adversely affect owners of the Bonds.

(d) The Indenrure shall not be discharged until all Policy Costs owing to AGM shall
have been paid in full. The Authority's obligation to pay such amounts shall expressly survive
payment in full of the Bonds.

(e) The Authority shall include any Policy Costs then due and owing AGM in the
calculation of the additional bonds test and the rate covenant in the Indenture.

(0 The Indenture shall require the Trustee to ascertain the necessity for a claim upon
the Reserve Policy in accordance with the provisions of subparagraph (b) hereof and to provide
notice to AGM in accordance with the terms of the Reserve Policy at least two business days
prior to each date upon which interest or principal is due on the Bonds. Where deposits are
required to be made by the Authority with the Trustee to the debt service fund for the Bonds
more often than semi-annually, the Trustee shall be instructed to give notice to ACM of any
failure of the Authority to make timely payment in full of such deposits within two business days
of the date due.

(g) The Authority will pay or reimburse AGM any and all reasonable charges, fees,

costs, losses, liabilities and expenses which AGM may pay or incur, including, but not limited to,
reasonable fees and expenses ofattorneys, accountants, consultants and auditors and reasonable
costs of investigations, in connection with (i) any accounts established to facilitate payments
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under the Reserve Policy, (ii) the administration, enforcement, defense or preservation of any
rights in respect of the lndenture or any document executed in connection with the Bonds (the
"Related Documents"), including defending, monitoring or participating in any litigation or
proceeding (including any bankruptcy proceeding in respect of the Authority) relating to the
Indenture or any other Related Document, any party to the Indenture or any other Related
Document or the transactions contemplated by the Related Documents, (iii) the foreclosure
against, sale or other disposition of any collateral securing any obligations under the Indenture or
any other Related Document, if any, or the pursuit of any rernedies under the Indenture or any
other Related Document, to the extent such costs and expenses are not recovered from such
foreclosure, sale or other disposition, (iv) any amendment, waiver or other action with respect to,
or related to the lndenture, the Reserve Policy or any other Related Document whether or not
executed or completed, or (v) any action taken by AGM to cure a default or termination or
similar event (or to mitigate the effect thereof) under the Indenture or any other Related
Document; costs and expenses shall include a reasonable allocation of compensation and
overhead attributable to time of ernployees of AGM spent in connection with the actions
described in clauses (ii) through (v) above. AGM reserves the right to charge a reasonable fee as

a condition to executing any amendment, waiver or consent proposed in respect of the Indenture
or any other Related Document. Amounts payable by the Authority hereunder shall bear interest
at the Late Payment Rate from the date such amount is paid or incurred by AGM until the date
AGM is paid in tull.

(h) The obligation of the Authority to pay all amounts due to AGM shall be an
absolute and unconditional obligation of the Authority and will be paid or performed strictly in
accordance with the provisions of this Exhibit B, irrespective of (i) any lack of validity or
enforceability of or any amendment or other modifications of, or waiver with respect to the
Bonds, the Indenture or any other Related Document, or (ii) any amendment or other
modification of, or waiver with respect to the Reserve Policy; (iii) any exchange, release or non-
perfection of any security interest in property securing the Bonds, the lndenture or any other
Related Documents; (iv) whether or not such Bonds are contingent or matured, disputed or
undisputed, liquidated or unliquidated; (v) any amendment, modification or waiver of or any
consent to departure from the Reserve Policy, the lndenture or all or any of the other Related
Documents; (vi) the existence of any claim, setoff, defense (other than the defense of payment in
full), reduction, abatement or other right which the Authority may have at any time against the
Trustee or any other person or entity other than the Insurer, whether in connection with the
transactions contemplated herein or in any other Related Documents or any unrelated
hansactions; (vii) any statement or any other document presented under or in connection with the
Reserve Policy proving in any and all respects invalid, inaccurate, insufficient, fraudulent or
forged or any statement therein being unffue or inaccurate in any respect; or (viii) any payment
by the Insurer under the Reserve Policy against presentation of a certificate or other document
which does not strictly comply with the terms of the Reserve Policy.

(i) The Authority shall fully observe, perform, and fulfill each of the provisions (as

each of those provisions may be amended, supplemented, modified or waived with the prior
written consent of the lnsurer) of the Indenture applicable to it, each of the provisions thereof
being expressly incorporated into this Exhibit B by reference solely for the benefit of AGM as if
set forth directly herein. No provision of the Indenture or any other Related Document shall be
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amended, supplemented, modified or waived, without the prior written consent of AGM, in any
material respect or otherwise in a manner that could adversely affect the payment obligations of
the Authority hereunder or the priority accorded to the reimbursement of Policy Costs under the
Indenture. The Insurer is hereby expressly made a third party beneficiary of the lndenture and
each other Related Document

(,) The Authority covenants to provide to AGM, promptly upon written request, any
information regarding the Bonds or the financial condition and operations of the Authority as

reasonably requested by AGM. The Authority will permit AGM to discuss the affairs, finances
and accounts of the Authority or any information AGM may reasonably request regarding the
security for the Bonds with appropriate offrcers of the Authority and will use commercially
reasonable efforts to enable AGM to have access to the facilities, books and records of the
Authority on any business day upon reasonable prior notice.

Notices and other information to AGM shall be sent to the following address (or such
other address as AGM may designate in writing): Assured Guaranty Municipal Corp., 1633
Broadway, New York, New York 10019, Attention: Managing Director- Surveillance, Re:
Policy No._
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THE PITTSBURGH WATER AND SEWER AUTHORITY

To

THE BANK OF NEW YORK MELLON TRUST COMPANY, N.A.,
As Trustee

2OI9-I SUPPLEMENTAL TRUST TNDENTURE
DATED AS OF JULY I,2OI9

Relating to the Issuance of

$ 109,855,000
The Pittsburgh Water and Sewer Authority

Water and Sewer System First Lien Revenue Bonds, Series A of 2019
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This 2019-l SUPPLEMENTAL TRUST INDENTURE (the "2019-1 Supplemental
Indenture") is dated as of July 1,2019 by and between THE PITTSBURGH WATER AND
SEWER AUTHOzuTY (the "Authority") and THE BANK OF NEW YORK MELLON TRUST
COMPANY, N.A., as trustee (the "Trustee").

WITNESSETH:

WHEREAS, the Authority is a public body, politic and corporate, exercising public
powers of the Commonwealth of Pennsylvania (the "Commonwealth") as an agency thereof,
duly organized and validly existing under the provisions of the Pennsylvania Municipality
Authorities Act of the Commonwealth, Title 53 of the Pennsylvania Consolidated Statutes
Annotated, Section 5601, et seq.. as amended (the "Act");and

WHEREAS, the Authority's senior lien debt has been issued under a Trust lndenture
dated as of October 15, 1993, Amended and Restated as of November 1,2017 and Effective on
December 28,2017 (the "Original lndenture") with a bond trustee, being The Bank of New York
Mellon Trust Company, N.A. (the "Trustee"), as amended and supplemented by a 2017-l
Supplemental Trust Indenture dated as of November l, 2017 (the "2017-l Supplemental
Indenture") and a 2017-2 Supplemental Trust lndenture dated as of December l, 2017 (the
*2017-2 Supplemental Indenture") (the Original Indenture, as amended and supplemented by the
2017-l Supplemental Indenture and the 2Ol7-2 Supplemental Indenture, collectively, the
"Existing Senior lndenture"); and

WHEREAS, Sections 3.01 and 3.02 of the Original Indenture empower the Trustee and

the Authority to enter into a Supplemental Indenture in connection with the issuance of
additional bonds to refund any indebtedness including subordinate indebtedness, to pay costs of
issuance, to fund costs associated with Capitalized Interest, and to fund reserves; and

WHEREAS, in order to promote the health, safety and welfare of those it serves, the
Authority adopted Resolution No. 36 of 2016 under which it (a) approved the undertaking of
capital projects with respect to the Water and Sewer System (the "Capital Project") consisting of
projects related to lead service line replacements, water treatment plant improvements,
wastewater/sewer rehabilitation, water distribution, and green infrastructure, and (b) authorized
the issuance of its $80,000,000 maximum principal amount Revenue Note, Series of 2016 (the
*2016 Note") representing a drawdown, revolving, interim construction loan from JPMorgan
Chase Bank, National Association ("JPMorgan Bank"); and

WHEREAS, in order to increase the drawdown, revolving, interim construction loan, the
Authority adopted Resolution No. 64 of 2018 in which it authorized (a) the issuance of its
S150,000,000 maximum principal amount Revenue Note, Series of 2018 (the "2018 Note"), and
(b) the refunding and retirement of the 2016 Note with proceeds of the 2018 Note; and

WHEREAS, both the 2016 Note and the 2018 Note have constituted Subordinate Debt;
and

WHEREAS, the Authority has drawn on the 2016 Note and the 2018 Note to fund Costs
of the Capital Project, and the Authority now desires to refund all or a portion of the interim debt
evidenced by the 2018 Note with long-term Senior Debt under the Indenture (defined below);
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and

WHEREAS, in order to provide funds (a) to refund, on a long-term basis, all or a portion
of the interim debt evidenced by the 2018 Note, the proceeds of which were used to fund the
Capital Project, (b) to pay the premium related to a Debt Service Reserve Fund Policy, and (c) to
pay the costs of issuing the 2019A Bonds (defined below) and insuring the 2019A lnsured Bonds
(defined below) (collectively, the "Refunding Project"), the Authority desires to issue its
$109,855,000 Water and Sewer System First Lien Revenue Bonds, Series A of 2019 (the
*2019A Bonds"); and

WHEREAS, the 2019A Bonds are being issued under and secured by the terms of the
Existing Senior Indenture as supplemented by this 2019-l Supplemental Indenture (the Existing
Senior Indenture, as amended and supplemented by this 2019-l Supplemental Indenture, and as

amended and supplemented from time to time in the future, is referred to herein as the
"lndenture"); and

WHEREAS, the definitive form of the 2019A Bonds, including the certificate of
authentication thereon, will be substantially in the form attached hereto and incorporated herein
as Exhibit A, with such necessary or appropriate insertions, omissions and variations as may be
required or permitted by the Indenture; and

WHEREAS, the execution and delivery of this 2019-l Supplemental lndenture has been
duly authorizndby a resolution of the Authority adopted on April 5,2019 (the "Resolution"), and
all things necessary to make the 2019,4' Bonds, when executed by the Authority, authenticated by
the Trustee and issued by the Authority, the valid, binding and legal obligations of the Authority,
and to constitute this 2019-l Supplemental Indenture a valid, binding and legal pledge of the
security therefor, as hereinafter provided, have been duly done and performed; and

WHEREAS, the scheduled payment of principal of and interest on the 20194. Insured
Bonds (hereinafter defined) when due will be guaranteed under an insurance policy to be issued
by Assured Guaranty Municipal Corp. concurrently with the delivery of the 2019A Bonds;

NOW, THEREFORE, the parties hereto, intending to be legally bound, hereby agree as

follows:
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ARTICLE I
DEFINITIONS

SECTION 1.01 Definitions. The terms previously defined in the recitals hereto and in
the Existing Senior Indennrre shall, for all purposes of the Indenture, have the meanings therein
specified, unless the context clearly otherwise requires. In addition, the following tenns shall
have the following meanings herein, unless the context clearly otherwise requires:

Bond Insurer

The term "Bond Insurer" or "lnsurer" shall mean, with respect to the 2019A Insured
Bonds, Assured Guaranty Municipal Co.p., a stock insurance company incorporated under the
laws of the State of New York, or any successor thereto.

Interest Payment Date

The term "lnterest Paymcnt Date" for the 2019A Bonds shall mean each March I and
September l, commencing September 1,2019.

Official Statement

The term "Official Statement" means the Official Statement for the 2019A Bonds dated
June 18,2019.

Rating Agency

The term "Rating Agency" shall mean S&P when the 2019A Bonds are rated by S&P and
Moody's when the 2019A Bonds are rated by Moody's.

Tax Reeulatory Certificate

The term "Tax Regulatory Certificate" shall mean the Tax Certificate of the Authority
dated July 2,2019 related to the 2019A Bonds.

20194, Bond lnsurance Polic],

The term "2019A Bond lnsurance Policy" shall mean the financial guaranty insurance
policy issued by the Bond Insurer insuring the scheduled payment when due of the principal of
and interest on the 2019A Insured Bonds as provided therein.

2019A Insured Bonds

The term *2019A Insured Bonds" shall mean the 20194' Bonds stated to mature on
September 1,2024 through 2039 and on September 1,20M. These are the 2019A Bonds that
are insured by the Bond Insurer; the 2019A Bonds stated to mature on September 1,2020
through 2023 arc not insured by the Bond Insurer.

3



FR VIIT

ARTICLE II
CONCERNING 2019A BONDS

SECTION 2.01 The 20194, Bonds. There is hereby created one new series of Bonds to
be issued under and secured by the Indenture, on a parity with the other first lien Bonds of the
Authority, issued or to be issued pursuant to Sections 3.01 and 3.02 of the Existing Senior
Indenture, to be designated "The Pittsburgh Water and Sewer Authority, Water and Sewer
System First Lien Revenue Bonds, Series A of 2019," in the aggregate principal amount of
$109,855,000. The 2019A Bonds shall be issued for the purpose of providing funds for the
payment of the costs of the Refunding Project. The 2019A Bonds shall be substantially in the
form attached hereto as Exhibit A, with such necessary or appropriate insertions, omissions and
variations as may be required or permitted by the Indenture. The 2019A Bonds shall be executed
in the form and manner herein specified and delivered to the Trustee for authentication and the
Trustee shall authenticate and deliver the principal amount of 20194. Bonds, but only upon
receipt by the Trustee of the Resolution, this 2019-l Supplemental Indenture and certificates,
opinions and all other materials and documents as provided in Section 3.01 and 3.02 of the
Existing Senior Indenture. The 2019A Bonds as issued hereunder will be subject to the
provisions of the Existing Senior Indenture and this 2019-l Supplemental lndenture.

SECTION 2.02 Maturities and Interest Rates. The 20194. Bonds shall be issuable only
as fully registered bonds in denominations of $5,000 or any integral multiple thereof. The
2019A Bonds shall be numbered and shall bear such prefixes as may be satisfactory to the
Authority and the Trustee. The 2019A Bonds shall bear interest on the unpaid principal thereof
at the annual fixed rates set forth below, computed on the basis of a 360-day year consisting of
twelve 30-day months, payable semiannually on March I and September I of each year,

commencing September 1,2019 until the principal thereof shall have been paid or provided for.
The 2019A Bonds shall mature on the following dates and in the fol[owing principal amounts
and bear interest at the following rates:

2019A Bonds

Maturity Date
(September l)

2020
2021

2022
2023
2024
202s
2026
2027
2028
2029
2030
203t
2032
2033

Principal

$2,295,000
$2,415,000
$2,540,000
$2,665,000
s2,800,000
$2,940,000
$3,085,000
$3,240,000
$3,400,000
s3,570,000
$3,750,000
$3,935,000
$4,135,000
$4,340,000

Interest Rate
s.000%
5.000%
5.000%
5.000%
5.000%
5.000%
5.000%
5.000%
s.000%
5.000%
5.000%
5.000%
5.000%
5.000%
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2034
2035
2036
2037

2038
2039
2044

Redemption Date
(September l)

$4,560,000
$4,785,000
$5,025,000
$5,275,000
s5,540,000
$5,815,000
$33,745,000

5.000%
5.000%
5.000%
5.000%
s.000%
s.000%
5.000%

Each 20194 Bond shall bear interest from the immediately preceding lnterest Payment

Date to which interest has been paid, (a) unless the date of authentication is after the Record
Date and on or before the succeeding Interest Payment Date in which case such 2019.A Bond
shall bear interest from such succeeding lnterest Payment Date or (b) unless the date of
authentication is on or prior to September 1, 2019 and if no interest has been paid on such

2019A Bond, such 2019,A. Bond shall bear interest from July 2,2019.

The debt service schedule for the 2019A Bonds is set forth in Exhibit B hereto.

SECTION 2.03 Redemption Provisions.

Optional Redemption.

The 2019A Bonds maturing on or after September l, 2030 are subject to redemption
prior to maturity, at the option of the Authority, as a whole or in part, at any time, in the order
of maturity selected by the Authority and by lot within a maturity on or after September l,
2029. Any such redemption will be made at a redemption price equal to 100% of the principal
amount thereof plus accrued interest to the redemption date.

Mandatory Sinking Fund Redemption.

The 2019,4, Bonds stated to mature on September 1,2044 are subject to mandatory
sinking fund redemption in part, by lot, on the dates and in the principal amounts set out below
at par plus accrued interest to the date fixed for redemption:

2019A Bonds Maturing on September 1,2044

2040
204t
2042
2043
2044 (maturity)

Principal Amount
To Be Redeemed

s6,105,000
$6,410,000
s6,735,000
$7,070,000
$7,425,000

Extraordinary Optional Redemption. The 20194' Bonds are subject to extraordinary
redemption prior to maturity at the option of the Authority, in whole or in part, at any time, in
the event of condemnation, damage or destruction of the Water and Sewer System, from
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moneys deposited with or held by the Trustee for such purpose, upon payment of 100% of the
principal amount thereof being redeemed, plus interest accrued to the date fixed for redemption
for the 2019A Bonds.

SECTION 2.04 Notice of Redemotion. When required to redeem 2019A Bonds under

any provision of this 2019-l Supplemental lndenture, other than Mandatory Sinking Fund
Redemption under Section 2.03, or when directed to do so by the Authority pursuant to the
provisions of this 2019-l Supplemental Indenture, the Trustee shall cause notice of the

redemption to be given not less than 20 days prior to the redemption date, by mailing copies of
such notice of redemption by first class mail, postage prepaid, to all Holders of 2019A Bonds to
be redeemed at their registered addresses, but failure to mail any such notice or defect in the
mailing thereof in respect of any 2019A Bond shall not affect the validity of the redemption of
any other 2019A Bond with respect to which notice was properly given. Each such notice shall
be dated and shall be given in the name of the Authority and shall state the following
information:

(a) the identification numbers, as established under this 2019-l Supplemental Indenture,
and the CUSIP numbers, if any, of the 2019A Bonds being redeemed, provided that any such
notice shall state that no representation is made as to the correctness of CUSIP numbers either
as printed on such 2019A Bonds or as contained in the notice of redemption and that reliance
may be placed only on the identification numbers contained in the notice or printed on such
2019A Bonds;

(b) any descriptive information needed to identify accurately the 20194 Bonds being
redeemed;

(c) in the case of partial redemption of any 2019A Bonds, the respective principal
amounts thereof to be redeemed;

(d) the redemption date;

(e) the redemption price;

(f) that on the redemption date the redemption price will become due and payable upon
each such 2019A Bond or portion thereof called for redemption, and that interest thereon shall
cease to accrue from and after said date; and

(g) the place where such 2019.4, Bonds are to be surrendered for payment of the
redemption price.

In addition, the Trustee shall at all reasonable times upon prior written request and at

the expense of the requesting party make available to the Authority and the Bond Insurer
complete information as to 20194. Bonds which have been redeemed or called for redernption.

If at the time of mailing of notice of any optional redemption there shall not have been

deposited monies in the Redemption Fund available for payment pursuant to Section 6.09 of
the Existing Senior Indenture suflicient to redeem all the 2019A Bonds called for redemption,
such notice shall state that it is conditional in that it is subject to the deposit of the redemption
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monies in the Redemption Fund available for payment on the redemption date, in which case

such notice shall be of no effect unless monies iue so deposited.

SECTION 2.05 Book-Entry Only Bonds. The 2019A Bonds shalt be initially issued in
book-entry only form. In the event that any provision of this Section 2.05 is inconsistent with
other provisions of this 2019-t Supplemental [ndenture, so long as the 2019A Bonds shall be in
book-entry only form, the provisions of this Section 2.05 shall govern. The Depository Trust
Company ("DTC") will act as securities depository for the 2019A Bonds. The ownership of one

fully registered 20194. Bond for each maturity set forth in this 2019-l Supplemental Indenture,

each in the aggregate principal amount of such maturity, will be registered in the name of CEDE

& Co., as nominee for DTC; provided that if DTC shall request that the 2019A Bonds be

registered in the name of a different nominee, the Trustee shall exchange all or any portion of the

2019.4 Bonds for an equal aggregate principal amount of 2019A Bonds of the applicable Series

registcred in the name of such nominee or nominees of DTC. No person other than DTC or its
nominee shall be entitled to receive from the Authority or the Trustee either a 2019A Bond or
any other evidence of ownership of the 2019A Bonds, or any right to receive any payment in
respect thereof unless DTC or its nominee shall transfer record ownership of all or any portion of
the 2019A Bonds on the registration books maintained by the Trustee, in connection with
discontinuing the book entry system or otherwise.

So long as the 2019A Bonds or any portion thereof are registered in the name of
DTC or any nominee thereof, all payrnents of the principal or redemption price of or interest on
such 20194, Bonds shall be made to DTC or its nominee in New York Clearing House or
equivalent next day funds on the dates provided for such payments under the Indenture. Each

such payment to DTC or its norninee shall be valid and effective to fully discharge all liability of
the Authority or the Trustee with respect to the principal or redemption price of or interest on the
2019A Bonds to the extenr of the sum or sums so paid. [n the event of the redemption of less

than all of the 2019A Bonds Outstanding, the Trustee shall not require surrender by DTC or its
nominee of the 2019A Bonds so redeemed, but DTC or is nominee may retain such 2019,4.

Bonds and make an appropriate notation on the 2019A Bond certificate as to the alnount of such
partial redemption; provided that, in each case the Trustee shall request, and DTC shall deliver to
the Trustee, a written confirmation of such partial redemption and thereafter the records

maintained by the Trustee shatl be conclusive as to the amount of the 2019A Bonds which have

been redeemed.

The Authority and the Trustee may treat DTC or its nominee as the sole and

exclusive Owner of the 2019A Bonds registered in its name for the purposes of payment of the
principal or redemption price of or interest on the 2019A Bonds, selecting the 20194 Bonds or
portions thereof to be redeemed, giving any notice permitted or required to be given to
Bondholders under the Indenture, registering the transfer of 20194 Bonds, obtaining any consent

or other action to be taken by Bondholders and for all other purposes whatsoever; and neither the
Authority nor the Trustee shall be affected by any notice to the contrary. Neither the Authority
nor the Trustee shall have any responsibility or obligation to any participant in DTC, any person

claiming a beneficial ownership interest in the 20194 Bonds under or through DTC or any such
participant, or any other person which is not shown on the registration books of the Trustee as

being a Bondholder, with respect to either: (i) the 2019A Bonds; or (ii) the accuracy of any
records maintained by DTC or any such participant; or (iii) the payment by DTC or any such
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participant of any amount in respect of the principal or redemption price of or interest on the

2019A Bonds; or (iv) any notice which is permitted or required to be given to Bondholders under
the Indenture; or (v) the selection by DTC or any such participant of any person to receive
payment in the event of a partial redemption of any Series of the 20194' Bonds; or (vi) any

consent given or other action taken by DTC as Bondholder.

So long as the 2019A Bonds or any portion thereof are registered in the name of
DTC or any nominee thereof, all notices required or permitted to be given to the Bondholders
under the Indenture shall be given to DTC as provided in the Representation Letter between the
Authority and DTC (the "DTC Representation Letter"), in such form as is acceptable to the
Trustee, the Authority and DTC.

ln connection with any notice or other communication to be provided to
Bondholders pursuant to the lndenture by the Authority or the Trustee with respect to any
consent or other action to be taken by Bondholders, DTC shall consider the date of receipt of
notice requesting such consent or other action as the record date for such consent or other action,
provided that the Authority or the Trustee may establish a special record date for such consent or
other action. The Authority or the Trustee shall give DTC notice of such special record date not
fewer than fifteen (15) calendar days in advance of such special record date to the extent
possible.

At or prior to the issuance of the 2019A Bonds, the Authority and the Trustee

shall execute or signifu their approval of the DTC Representation Letter. Any successor Trustee

shall, in its written acceptance of its duties under the lndenture, agree to take any actions

necessary from time to time to comply with the requirernents of the DTC Representation Letter.

The book-entry system for registration of the ownership of the 2019A Bonds may
be discontinued at any time if either: (i) DTC determines to resign as securities depository for
the 20194 Bonds; or (ii) the Authority provides thirty (30) days'notice of suchdiscontinuation
to the Trustee and DTC that continuation of the system of book-entry transfers through DTC (or
through a successor securities depository) is not in the best interests of the Authority. Upon
(rccurrence of either such event, the Authority may attempt to establish a securities depository
book-entry relationship with another securities depository. [f the Authority does not do so, or is
unable to do so, and after the Authority has notified DTC and upon surrender to the Trustee of
the Bonds held by DTC, the Authority will issue and the Trutee will authenticate and deliver the

2019A Bonds in registered certificate form in denominations of $5,000 and integral multiples
thereof, at the expense of the Authority, to such persons, and in such maturities and principal
arnounts, as may be designated by DTC, but without any tiability on the part of the Authority or
the Trustee for the accuracy of such designation. Whenever DTC requests the Authority or the
Trustee to do so, the Authority or the Trustee shall cooperate with DTC in taking appropriate
action after reasonable notice to arange for another securities depository to maintain custody of
certificates evidencing the 2019A' Bonds.

SECTION 2.06 Consent to Amendment and Restatement of Orieinal Indenture.

ln20l7, the Authority and the Trustee entered into the Original Indenture as then so amended

and restated. See Sections 1.03, 1.04 and 1.05, on pages 3l-32, of the Original Indenture. THE
PURCHASERS OF THE 2019A BONDS ARE HEREBY DEEMED, BY VIRTUE OF THEIR

8
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PURCHASE OF THE 2019A BONDS, TO HAVE CONSENTED TO THE ORIGINAL
TNDENTURE AS SO AMENDED AND RESTATED IN 2OI7 ON BEHALF OF
THEMSELVES AND ALL FUTURE OWNERS OF THE 2OI9A BONDS.

ARTICLE III
DEPOSITS TO F'UNDS AND DISBURSEMENT OF MONEYS

SECTION 3.01 Deposit of 2019,4' Bond Proceeds into Clearing Fund: Prepayment of
Revenue Note. Series of 2018. Upon receipt, the proceeds of the 2019A Bonds shall be

deposited to a Clearing Fund for the 2019A Bonds, which is hereby created, and shall be

disbursed for the purposes and in the amounts set forth in a closing certificate of the Authority
executed on the date of issuance of the 2019A Bonds. The closing certificate shall also state the
amount of the proceeds of the 2019A Bonds that is to be delivered to the Trustee for application
as hereinafter described.

A portion of the proceeds of the 2019.4' Bonds in the amount of $131,200,000 in the
Clearing Fund shall be applied to optionally prepay $131,200,000 principal amount on the
Authority's Revenue Note, Series of 2018, the registered owner of which is JPMorgan Chase

Bank, National Association. The remaining proceeds of the 20194 Bonds shall be applied as

set forth in the closing certificate of the Authority.

Amounts remaining on deposit in the Clearing Fund on August 1,2019 shall, without
further direction from the Authority, be applied by the Trustee to pay interest on the 20194
Bonds on the next applicable lnterest Payment Date.

SECTION 3.02 Revenue Fund.

A. The Authority, in accordance with Section 6.02 of the Existing Senior lndenture,
will transfer from the Revenue Fund to the Debt Service Fund from time to time, the amounts
required to pay the principal of and interest on the 2019A Bonds.

The foregoing provisions relating to the Debt Service Fund are subject to the provision
that there shall be credited to the transfer from the Revenue Fund available rnoneys deposited to
the Debt Service Fund or eamed as interest on moneys on deposit to the credit of the Debt
Service Fund, and in determining the amount required to be transferred from the Revenue Fund
to the Debt Service Fund pursuant to this Section, effect shall be given to the anticipated receipt
on or before the appropriate payment date of the available moneys in the Debt Service Fund.

B. On or before each lnterest Payment Date and on or before each date on which
2019A Bonds are to be redeemed, the Trustee shall pay from moneys held in the Debt Service
Fund (or, the Debt Service Reserve Fund in the event that there are insufficient funds in the
Debt Service Fund available for that purpose), the amount of principal, interest or redemption
price payable with respect to the 2019A Bonds on such Interest Payment Date or redemption
date; provided, however, that the principal or redemption price shall be paid only on
presentation of the 2019A Bonds which are being paid, subject, however, to Section 2.05
hereof.

The Authority may deposit into the Debt Service Fund such additional funds as the

9



FR VIIT

Authority shall determine which shall be applied by the Trustee at the written request of the

Authority to the purchase of 2019A Bonds and such moneys shall be withdrawn by the Trustee

and deposited in the Redemption Fund and applied to the payment of the purchase price of such

2019A Bonds which the Authority or the Trustee may agree to purchase; provided, however,
that the Authority shall not purchase and the Trustee shall not apply moneys in the Debt Service
Fund to the purchase of such 2019A Bonds at a price in excess of 100% of the principal amount
thereof, plus accrued interest thereon to the date of purchase. At any time that the Trustee shall
be requested to apply such moneys in the Debt Service Fund to purchase such 2019A Bonds, the
Authority shall furnish to the Trustee not later than sixty (60) days prior to the next maturity
date of any applicable year an Officers' Certificate speciffing the 2019A Bonds which it has

agreed to purchase, the purchase price thereof, the names of the sellers and the expenses

involved in connection with such purchase.

SECTION 3.03 Deoosit to Debt Service Reserve Fund. On the date of issuance of the
2019A Bonds there shall be on deposit to the Debt Service Reserve Fund, the existing Debt
Service Reserve Insurance Policy No. 210578-R (the "Existing Reserve Policy") and a Debt
Service Reserve Insurance Policy No.219439-R (he "20l9A Reserve Policy) both of Assured
Guaranty Municipal Co.p., which shall enable the amount on deposit in the Common Debt
Service Reserve Fund to equal the Maximum Annual Debt Service Requirements on all Bonds

Outstanding under the lndenture including the 20194 Bonds. The Authority confirms that the
provisions in the Existing Senior lndenture and any insurance or reimbursement agreement
entered into with the Bond Insurer shall remain in effect with respect to the Reserve Policy. The
2019A Bonds and all other Outstanding Bonds under the Indenture are Common Debt Service
Reserve Secured Bonds (as defined in the Indenture).
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ARTICLE IV
INTERNAL REVENUE CODE AND OTHER COVENANTS

SECTION 4.01 Intemal Revenue Code and Other Covenants. The Authority hereby

covenants with the registered owners, from time to time, of the 2019A Bonds that no part of the
proceeds of the 2019A Bonds or of any moneys on deposit with the Trustee hereunder will be

used, at any time, directly or indirectly, in a manner which, if such use had been reasonably

expected on the date of issuance of the 2019A Bonds, would have caused the 2019,{ Bonds to
be arbitrage bonds within the meaning of Section 148 of the Internal Revenue Code of 1986, as

amended (the "Code"), and the regulations thereunder proposed or in effect at the time of such

use and applicable to the 2019A Bonds, and that it will comply with the requirements of that
section and the regulations throughout the term of the 2019A Bonds. In the event the Authority
is of the opinion that it is necessary to restrict or limit the yield on the investment of any

moneys paid to or held by the Trustee to comply with the covenants herein set forth, the
Authority shall issue to the Trustee a written certificate to such effect, with appropriate
instructions, and the Trustee shall thereupon take such action in accordance with such

certificate and instructions. The Authority's covenants set forth in the Tax Regulatory
Certificate are hereby incorporated herein and made applicable to the 20194. Bonds.
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ARTICLE V

AMENDMENTS

SECTION 5.01 Amendments to Existing Senior Indenture. Pursuant to Section
11.01(a) and (e) of the Existing Senior Indenture, the Existing Senior Indenture may be
amended without the consent of the Bondholders "to cure any ambiguity, formal defect or
omission in this Indenture or any Supplemental Indenture" and "to make any such provision in
regard to matters or questions arising under the Indenture as may be necessary or desirable and
not inconsistent with the Indenture".

SECTION 5.02 Transfers and Exchanges of Bonds. Pursuant to Section 11.01(a) and
(e) of the Existing Senior lndenture, Section 2.04 of the Existing Senior Indenture is amended
to add the following paragraph to the end of such section:

In the event the Bond are no longer Book-Entry Bonds, to the
extent that the Holder of the Bonds under this Subordinate lndenture is not
an exempt recipient under Treas. Reg. $ 1.6045-(c)(3), such Holder shall
provide or cause to be provided to the Trustee information regarding the
amount paid for the Bonds, any brokers' fees or commissions, and any
other capitalized costs relating to the Bonds, in each case to the extent
necessary for the Trustee to comply with any applicable tax reporting
obligations, including without limitation any cost basis reporting
obligations under Intemal Revenue code Section 6045. The Trustee may
rely on the information provided to it and shall have no responsibility to
verify or ensure the accuracy of such information.

SECTION 5.03 Book-Entry Only Bonds. Pursuant to Section I l.Ol(a) and (e) of the
Existing Senior Indenture, Section 2.10 of the Existing Senior Indenture is amended to add the
following two paragraphs to the end of such section:

In connection with any proposed transfer outside the Book-
Entry Only system, prior to or in conjunction with the issuance of
ce(ificated Bonds, the Bondholder shalt provide or cause to be provided
to the Trustee all information necessary to allow the Trustee to comply
with any applicable tax reporting obligations, including, without
limitation, any cost basis reporting obligations under the Intemal Revenue
Code Section 6045.

The Authority acknowledges such tax reporting obligations
and, if necessary, agrees to use commercially reasonable efforts to assist
the Trustee in obtaining such information. The Trustee shall conclusively
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rely on the information provided to it and shall have no responsibility to
verify or ensure the accuracy of such information.

Section 5.04 Authorized Investments. Pursuant to Section I I .0 I (a) and (e) of the
Existing Senior Indenture, Section 6.12 of the Existing Senior Indenture is amended to revise

the last sentence of such section to read as follows:

Although the Authority recognizes that it may obtain brokerage
confirmations or written instructions containing comparable information at no

additional cost, lhe Authority agrees that confirmations are not required to be

issued by the Trustee for each month in which a monthly statement of investments

isprovidedit;@tnostatementisrequiredforanyFundand/orAccount
held by the Trustee for any month in which no investment activity occuned
during such month in such Fund or Account.

SECTION 5.05 Rate Covenant Net Revenues and Rate Covenant Tests. Pursuant to
Section 11.01(a) and (e) of the Existing Senior Indenture, the last paragraph of Section 7.01(c)
of the Existing Senior lndenture is amended to read as follows (new language underlined):

The Authority shall test for compliance with this Section 7.01(c)
within 120 days after the end of each Fiscal Year. For purposes of such
testing under Section 7.01(c)(i) and (ii). Rate Covenant Net Revenues may
take into account for a Fiscal Year. transfers from or to the Rate

Stabilization Fund made within 60 days after the end of such Fiscal Year.

SECTION 5.06 Bondholders Consent to Original Indenture as Amended and
Sunolemented. ln2017, the Holders of in excess of 66 2l3o/o in principal amount of the Bonds
Outstanding consented to the Original Indenture (being an amended and restated indenture). By
their purchase of the 2019A Bonds, the Holders of the 2019A Bonds, on behalf of themselves
and all future holders of the 2019A Bonds, consent to the provisions of the Original Indenture, as

amended and supplemented.
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ARTICLE VI

MISCELLANEOUS PROVISIONS

SECTION 6.0[ Provisions Related to Bond Insurance. The provisions related to the

2019A Bond Insurance Policy are set forth in Exhibit C hereto, and such provisions are

incorporated herein by reference as if fully set forth herein.

SECTION 6.02 Benefitted Parties. Nothing in this 2019-l Supplemental lndenture,
expressed or irnplied, is intended or shall be construed to confer upon or give any Person, other
than the parties hereto, the Bond Insurer (to the extent rights are granted to the Bond Insurer in
this 2019-1 Supplemental lndenture) and the registered Owners of the 2019.{ Bonds, any right,
remedy or claim under or by reason of this 2019-l Supplemental Indenture or any covenant,

condition or stipulation hereof; and the covenants, stipulations and agreements contained in
this 20 19- I Supplemental Indenture are and shall be for the sole and exclusive benefit of the
parties hereto, the Bond Insurer and the registered Owners of the 2019A Bonds.

SECTION 6.03 Successors and Assigns. All the covenants and agreements by or on
behalf of the Authority, or by or on behalf of the Trustee, contained in this 2019-l
Supplemental Indenture for all purposes shall bind and inure to the benefit of their respective

successors and assigns, whether so expressed or not.

SECTION 6.04 Meanings of Terms and Phrases. AII terms and phrases used in this
2019-l Supplemental Indenture for all purposes hereof, shall have the meanings given to such

terms and phrases in the Existing Senior Indenture, as supplemented hereby, unless othenvise
specifically defined herein or unless the context plainly otherwise requires.

SECTION 6.05 Goveming Law. The laws of the Commonwealth of Pennsylvania shall
govem the construction of this 2019-l Supplemental Indenture.

SECTION 6.06 Countemarts. This 2019-l Supplemental Indenture may be executed in
any number of counterparts, each of which when so executed and delivered shall be an

original, but such counterparts shall together constitute but one and the same instrument.

SECTION 6.07 In Full Force and Effect. The Indenture, as supplemented hereby, shall
be and remain in full force and effect.
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IN WITNESS WHEREOF, THE PITTSBURGH WATER AND SEWER
AUTHORITY has caused this 2019-1 Supplernental Indenture to be executed in its name by its
Chairman or Vice-Chairman and attested by its Secretary or Assistant Secretary and THE
BANK OF NEW YORK MELLON TRUST COMPANY, N.A., has caused this 2OI9.I
Supplemental Indenture to be executed in its name by one of its authorized officers, and

corporate seal to be hereunder affixed, attested by one of its authorized officers, all as of the

day and year first above written.

THE PITTSBURGH WATER AND SEWER
AUTHORITY

c
By:

Chairman

E"'.'^
Attest:

Attest

Secretary

V

THE BANK OF NEW YORK MELLON TRUST
COMPANY, N.A., as Trustee

By:

Authorized Officer

Authorized Officer
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TN WITNESS WHEREOF. THE PITTSBURGH WATER AND SEWER

AUTHORITY has caused this 2019- l Supplemental Indenture to be executed in its name by its
Chairman or Vice-Chairman and attested by its Secretary or Assistant Secretary and THE
BANK OF NEW YORK MELLON TRUST COMPANY. N.A., has caused this 2OI9-I
Supplemental lndenture to be executed in its name by one of its authorized officers, and

corporate seal to be hereunder affixed, attested by one of its authorized oftlcers, all as of the

day and year first above written.

THE PITTSBURGH WATER AND SEWER
AUTHORITY

By
Chairman

Attest

(Assistant) Secretary

THE BANK OF NEW YORK MELLON TRUST
COMPANY, N.A.. as Trustee

By
Officer

Attest

LJ
Authorized Officer
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THE PITTSBURGH WATER AND SEWER AUTHORITY

To

THE BANK OF NEW YORK MELLON TRUST COMPANY, N.A.,
As Trustee

2O2O-I SUPPLEMENTAL TRUST INDENTURE
DATED AS OF DECEMBER I,2O2O

Relating to the Issuance of

$890,000
The Pittsburgh Water and Sewer Authority

Water and Sewer System First Lien Revenue Bonds, Series A of 2020
(Federally Taxable)

And to the Issuance of

$91,520,000
The Pittsburgh Water and Sewer Authority

Water and Sewer System First Lien Revenue Bonds, Series B of 2020

And to the Remarketing of

$218,805,000 The Pittsburgh Water and Sewer Authority
Water and Sewer System First Lien Revenue Refunding Bonds, Series C of 2017



DocuSign Envelope lD. 5D4A23F3-DAEF-4331 -9E48-00B75660C582 FR VIIT

This 2020-l SUPPLEMENTAL TRUST INDENTURE (the "2020-l Supplemental
Indenture") is dated as of December l, 2020 by and between THE PITTSBURGH WATER
AND SEWER AUTHORITY (the "Authority") and THE BANK OF NEW YORK MELLON
TRUST COMPANY, N.A., as trustee (the "Trustee").

WITNESSETH:

WHEREAS, the Authority is a public body, politic and corporate, exercising public
powers of the Commonwealth of Pennsylvania (the "Commonwealth") as an agency thereof,
duly organized and validly existing under the provisions of the Pennsylvania Municipality
Authorities Act of the Commonwealth, Title 53 of the Pennsylvania Consolidated Statutes
Annotated, Section 5601, et seq." as amended (the "Act"); and

WHEREAS, the Authority's senior lien debt has been issued under an Amended and
Restated Trust Indenture originally dated as of October 15, 1993, amended and restated as of
November l, 2017 and effective as of December 28,2017 (the "Original Senior Indenture"), as

amended and supplemented by the 2017-l Supplemental Trust Indenture dated as of November
1,2017 (the *2017-l Supplemental Indenture"). the 2017-2 Supplemental Trust Indenture dated
as of December l, 2017 (the *2017-2 Supplemental Indenture") and the 2019-l Supplemental
Trust Indenture dated as of July 1,2019 (the "2019-l Supplemental Indenture") (the Original
Senior Indenture as amended and supplemented by the 2017-l Supplemental Indenture, the
2017-2 Supplemental Indenture and the 2019-l Supplemental Indenture is referred to herein as
the "Existing Senior Indenture"), as such Existing Senior Indenture is further amended and
supplemented by this 2020-l Supplernental Indenture (the Existing Senior Indenture as amended
and supplernented by this 2020-l Supplemental Indenture, and as amended and supplemented
from time to time, is refened to herein as the "Indenture"); and

WHEREAS, Section 3.02 of the Original Senior Indenture empowers the Trustee and the
Authority to enter into a Supplemental Indenture in connection with the issuance of additional
bonds under the Indenture; and

WHEREAS, the Authority currently has the following senior debt outstanding under the
Indenture: Series B of 1998 (capital appreciation bonds - cunent outstanding accreted value of
approximately $6,1.996,886), Series A of 2013 ($67,420,000 outstanding principal amount) (the
*2013A Bonds"), Series B of 2013 ($38,760,000 outstanding principal amount) (the "20l38
Bonds") (the 20134, Bonds and the 20138 Bonds are referred to herein collectively as the
"2013A8 Bonds"), Series Aof 2017 ($129,610,000 outstanding principal amount), Series C of
2017 ($218,805,000 outstanding principal amount) (the "20l7C Bonds") and Series A of 2019
($l 07,560,000 outstanding principal amount); and

WHEREAS, , the Authority desires to undertake two financings:

(a) The 2017C Bonds are in a variable rate mode with an upcoming mandatory tender date
of December 1,2020. The Authonty desires to remarket the 2017C Bonds (the "20l7C
Refinancing") (such project is the "2017C Refinancing Project" - see Article VI hereof),
and in order to pay the costs of remarketing related to the 2017C Refinancing Project, the
Authority desires to issue its Water and Sewer System First Lien Revenue Bonds, Series
A of 2020 (Federally Taxable) (the "20204 Bonds"); and

I
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(b) The Authority desires to issue new, fixed rate Water and Sewer System First Lien
Revenue Bonds, Series B of 2020 (the "2020B Bonds" and together with the 2020A
Bonds, the "2020AB Bonds"), the proceeds of which will pay down all or a portion of
the outstanding principal amount under a capital line of credit revenue note Series of
2020 in favor of PNC Bank, N.A. in the maximum principal amount of $ 150,000,000
(the "2020 PNC Note") thereby providing long-term financing for the Authority's
capital projects, and pay the costs of issuance and insuring of the 20208 Bonds (such
project is the "PNC Paydown Project"); and

WHEREAS, the 2020A8 Bonds are being issued under and secured by the terms of the
Existing Senior Indenture as supplemented by this 2020-l Supplemental Indenture: and

WHEREAS, the definitive form of the 20204 Bonds, including the certificate of
authentication thereon, will be substantially in the form attached hereto and incorporated herein
as Exhibit A, with such necessary or appropriate insertions, omissions and variations as may be
required or permitted by the Indenture; and

WHEREAS, the definitive form of the 20208 Bonds. including the certificate of
authentication thereon, will be substantially in the form attached hereto and incorporated herein
as Exhibit B, with such necessary or appropriate insertions, omissions and variations as may be
required or permitted by the lndenture; and

WHEREAS, the definitive form of the 2017C Bonds, including the certificate of
authentication thereon, as of December 1.2020 for the new Interest Period, will be substantially
in the form attached hereto and incorporated herein as Exhibit E, with such necessary or
appropriate insertions, omissions and variations as may be required or permitted by the
Indenture; and

WHEREAS, the execution and delivery of this 2020-l Supplemental Indenture has been
duly authorized by a resolution adopted on September 25.2020 (the "Resolution") by the Board
the Authority, and all things necessary to make the 2020AB Bonds, when executed by the
Authority, authenticated by the Trustee and issued by the Authority, the valid, binding and legal
obligations of the Authority, and to constitute the Indenture a valid, binding and legal pledge of
the security, as therein provided, have been duly done and performed, and

WHEREAS, the scheduled payment of principal of and interest on the 20208 Bonds
when due will be guaranteed under insurance policies to be issued concurrently with the delivery
of the 20208 Bonds by Assured Guaranty Municipal Corp.; and

WHEREAS, the Authority desires to effectuate certain technical amendments to the
Indenture as set forth in Article V hereof in order to cure any ambiguiry, formal defect or
omission in the Indenture and to make such provisions in regard to matters or questions arising
under the Indenture as may be necessary or desirable and not inconsistent rvith the lndenture; and

NOW, THEREFORE, the parties hereto, intending to be legally bound, hereby agree as

follows:

2
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ARTICLE I
DEFINITIONS

SECTION l.0l Definitions. The terms previously defined in the recitals hereto and in
the Existing Senior Indenture shall, for all purposes of the Indenture, have the meanings therein
specified, unless the context clearly otherwise requires. In addition, the following terms shall
have the following meanings herein, unless the context clearly otherwise requires:

Bond Insurer

The term "Bond Insurer" or "Insurer" shall mean, with respect to the 20208 Bonds,
Assured Guaranty Municipal Corp., a stock insurance company incorporated under the laws of
the State of New York, or any successor thereto.

Interest Payment Date

The term "Interest Payment Date" for the 2020AB Bonds shall mean each March I and
September l, commencing March 1,2021.

Official Statement

The term "Official Statement" means the Official Statement for the 2020A8 Bonds dated

December 1.2020.

Ratinq Agency

The term "Rating Agency" shall mean Standard & Poor's when the 202OAB Bonds are

rated by Standard and Poor's and Moody's when the 2020AB Bonds are rated by Moody's.

Tax Resulatory Certificate

The term "Tax Regulatory Certificate" shall mean the Tax Certificate of the Authority
dated December l, 2020 related to the 20208 Bonds.

20208 Bond Insurance Policv

The term "20208 Bond Insurance Policy" shall mean the financial guaranty rnsurance
policy or policies issued by the Bond Insurer insuring the scheduled payment when due of the
principal of and interest on the 20208 Bonds as provided therein.

3
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ARTICLE II
CONCERNING 2O2OAB BONDS

SECTION 2.01 The 20204 Bonds and the 20208 Bonds. There are hereby created two
new series of Bonds to be issued under and secured by the Indenture, on a parity with the other
first lien Bonds of the Authority, issued or to be issued pursuant to Section 3.02 of the Existing
Senior Indenture, and Other Senior Parity Indebtedness, to be designated "The Pittsburgh Water
and Sewer Authority, Water and Sewer System First Lien Revenue Bonds, Series A of 2020
(Federally Taxable)," in the ag$egate principal amount of $890,000 and the "The Pittsburgh
Water and Sewer Authority, Water and Sewer System First Lien Revenue Bonds, Series B of
2020." in the aggregate principal amount of $91,520,000. The 2020A Bonds shall be issued for
the purpose of paying the costs of remarketing related to the 2017C Refinancing Project. The
20208 Bonds shall be issued for the purpose of providing funds for the payment of the costs of
the PNC Paydown Pro.lect. The 20204 Bonds shall be substantially in the form attached hereto

as Exhibit A. with such necessary or appropriate insertions, omissions and variations as may be
required or pennined by the Indenture. The 20208 Bonds shall be substantially in the form
attached hereto as Exhibit B, with such necessary or appropriate insertions, omissions and
variations as may be required or permitted by the Indenture. The 2020AB Bonds shall be

executed in the form and manner herein specified and delivered to the Trustee for authentication
and the Trustee shall authenticate and deliver the principal amount of 2020A Bonds and the
principal amount of the 20208 Bonds, but only upon receipt by the Trustee of the Resolution,
this 2020-l Supplemental lndenture and certificates, opinions and all other materials and

documents as provided in Section 3.02 of the Existing Senior Indenture. The 2020AB Bonds as

issued hereunder will be sub.iect to the provisions of the Existing Senior Indenture and this 2020-
I Supplemental lndenture.

SECTION 2.02 Maturities and Interest Rates. The 2020AB Bonds shallbe issuable only
as fully registered bonds in denominations of $5,000 or any integral multiple thereof. The
2020A8 Bonds shall be numbered and shall bear such prefixes as may be satisfactory to the
Authority and the Trustee. The 2020AB Bonds shall bear interest on the unpaid principal thereof
at the annual rates set forth below, computed on the basis of a 360-day year consisting of twelve
30-day months, payable semiannually on March I and September I of each year, commencing
March 1,2021 until the principal thereof shall have been paid or provided for. The 2020A8
Bonds shall mature on the following dates and in the following principal amounts and bear
interest at the following rates:

20204 Bonds

Maturity Date
(September l)

2022

Princioal
$890,000

Interest Rate

0 70o/o

4
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Maturity Date
(September l)

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2045

2050

FR VIIT

20208 Bonds

Principal

$79s.000

$ I,710,000

s1,780,000

$ 1,850.000

s 1,920,000

$2,020,000

s2, r 20,000

$2,225.000

s2,3 3 5,000

$2,4s5,000

s2,575,000

$2,705,000

$2.840,000

$2,980,000

$3,100,000

s3,225,000

s3,3ss,000

$3,490,000

$3.595,000

$20,050,000

$24,395,000

Interest Rate

3.00%

4.00%

4.00%

4.00%

5.00%

5.00%

5.00%

5.00%

5.00%

5.00o/o

5.00%

5.00%

5 00%

4.00%

4.00%

4.00o/o

4.00%

3.00%

3.00%

4.00o/o

4.00%

, Each 2020A8 Bond shall bear interest from the immediately preceding Interest Pal,rnent

Date to which interest has been paid, (a) unless the date of authentication is after the Record

Date and on or before the succeeding Interest Payrnent Date in which case such 2020AB Bond
shall bear interest from such succeeding Interest Payment Date or (b) unless the date of
authentication is on or prior to March l, 2021 and if no interest has been paid on such 2020AB
Bond, such 2020AB Bond shall bear interest from December l, 2020.

The debt service schedule for the 2020A Bonds is set forth in Exhibit C hereto

The debt service schedule for the 20208 Bonds is set forth in Exhibit D hereto

5
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SECTION 2.03 Redemption Provisions.

Optional Redemption.

The 20204 Bonds are not sub.iect to optionalredemption prior to maturity.

The 20208 Bonds maturing on or after September l,2031 are subject to redernption
prior to maturity, at the option of the Authority, as a whole or in part. at any time, in the order
of marurity selected by the Authority and by lot within a maturity on or after September I,
2030. Any such redemption will be made at a redemption price equal to 100% of the principal
amount thereof plus accrued interest to the redemption date.

Mandatorv Sinkins Fund Redemption.

The 2020A Bonds are not subiect to mandatory sinking fund redemption prior to
maturity.

The 20208 Bonds are subject to mandatory sinking fund redemption prior to maturity as

follows:

Bonds Stated to Mature on September l. 2045:

Redemption Date Amounts

September 1,2041
September 1,2042
Septernber 1,2043
September 1,2044
September |,2045*

* Final maturify

Redernption Date

September 1,2046
September 1,2(147

September 1.2048
Septernber 1,2049
September I. 2050*

$3,700,000
$3,850,000
$4,005,000
$4,165,000
$4,330,000

Bonds Stated to Mature on September l. 2050:

Amounts

$4,s0s.000
s4,685,000
$4,870,000
s5,065,000
$5.270.000

* Final maturity

Extraordinary Optional Redemption. The 2020AB Bonds are sub.ject to extraordinary
redernption prior to maturity at the option of the Authority, in whole or in part, at any time, in

6
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the event of condemnation, damage or destruction of the Water and Sewer System, from
moneys deposited with or held by the Trustee for such purpose, upon payment of 100% of the

principal amount thereof being redeemed, plus interest accrued to the date fixed for redemption
for the 2020A8 Bonds.

SECTION 2.04 Notice of Redemption. When required to redeem 2020AB Bonds under

any provision of this 2020-l Supplemental lndenture, other than Mandatory Sinking Fund
Redemption under Section 2.03. or when directed to do so by the Authority pursuant to the

provisions of this 2020-l Supplemental Indenture, the Trustee shall cause notice of the

redemption to be given not less than 30 days prior to the redemption date, by mailing copies of
such notice of redemption by first class mail, postage prepaid, to all Holders of 2020AB Bonds

to be redeemed at their registered addresses. but failure to mail any such notice or defect in the

mailing thereof in respect of any 2020A8 Bond shall not affect the validity of the redemption
of any other 2020AB Bond with respect to which notice was properly given. Each such notice

shall be dated and shall be given in the name of the Authority and shall state the following
information:

(a) the identification numbers. as established under this 2020-l Supplernental lndenture,
and the CUSIP numbers, if any, of the 2020A8 Bonds being redeemed, provided that any such

notice shall state that no representation is made as to the correctness of CUSIP numbers either
as printed on such 2020A8 Bonds or as contained in the notice of redemption and that reliance
may be placed only on the identification numbers contained in the notice or printed on such

2020A8 Bonds;

(b) any descriptive information needed to identify accurately the 2020AB Bonds being
redeemed;

(c) in the case of partial redemption of any series of 20204'8 Bonds, the respective
principal amounts thereof to be redeemed:

(d) the redemption date;

(e) the redemption price:

(0 that on the redemption date the redemption price will become due and payable upon
each such 2020A8 Bond or portion thereof called for redemption, and that interest thereon

shall cease to accrue from and after said date: and

(g) the place where such 20ZOAB Bonds are to be surrendered for payment of the

redemption price.

In addition, the Trustee shall at all reasonable times upon prior written request and at

the expense of the requesting party make available to the Authority complete information as to

2020A8 Bonds and the Bond Insurer complete information as to 20208 Bonds which have

been redeemed or called for redemption.

If at the time of mailing of notice of any optional redemption there shall not have been

deposited monies in the Redemption Fund available for payment pursuant to Section 6.09 of
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the Original Senior Indenture sufficient to redeem all the 2020A8 Bonds called for redemption,
such notice shall state that it is conditional in that it is subject to the deposit of the redemption
monies in the Redemption Fund available for payment on the redemption date, in which case

such notice shall be of no effectunless monies are so deposited.

SECTION 2.05 Book-Entry Only Bonds. The 2020A8 Bonds shall be initially issued in
book-entry only form. In the event that any provision of this Section 2.05 is inconsistent with
other provisions of this 2020- I Supplemental Indenture, so long as the 2020AB Bonds shall be in
book-entry only form, the provisions of this Section 2.05 shall govern. The Depository Trust
Company ("DTC") will act as securities depository for the 2020A8 Bonds. The ownership of
one fully registered Bond for each maturity of each Series set forth in this 2020-l Supplemental
Indenture, each in the aggregate Principal Amount of such maturity, will be registered in the

name of CEDE & Co., as nominee for DTC; provided that if DTC shall request that the 2020A8
Bonds be registered in the name of a different nominee, the Trustee shall exchange all or any
portion of the 2020AE Bonds for an equal aggregate Principal Amount of 2020AB Bonds of the

applicable Series registered in the name of such nominee or nominees of DTC. No person other
than DTC or its nominee shall be entitled to receive from the Authority or the Trustee either a

2020A8 Bond or any other evidence of ownership of the 202OAB Bonds, or any right to receive
any pa)4xent in respect thereof unless DTC or its nominee shall transfer record ownership of all
or any portion of the 2020A8 Bonds on the registration books rnaintained by the Trustee, in
connection with discontinuing the book entry system or othenwise.

So long as the 2020AB Bonds or any portion thereof are registered in the name of
DTC or any nominee thereof, all payments of the principal or redemption price of or interest on
such 2020AB Bonds shall be made to DTC or its nominee in New York Clearing House or
equivalent next day funds on the dates provided for such palments under the Indenture. Each
such payrnent to DTC or its nominee shall be valid and effective to fully discharge all liability of
the Authority or the Trustee with respect to the principal or redemption price of or interest on the
2020AB Bonds to the extent of the sum or sums so paid. In the event of the redemption of less

than all of the 2020AB Bonds Outstanding, the Trustee shall not require surrender by DTC or its
nominee of the 2020AB Bonds so redeemed, but DTC or its nominee may retain such 2020AB
Bonds and make an appropriate notation on the 2020A8 Bond certificate as to the amount of
such partial redemption; provided that, in each case the Trustee shall request, and DTC shall
deliver to the Trustee, a written confirmation of such partial redemption and thereafter the

records maintained by the Trustee shall be conclusive as to the amount of the 2020A8 Bonds
which have been redeemed.

The Authority and the Trustee may treat DTC or its nominee as the sole and

exclusive Owner of the 2020A8 Bonds registered in its name for the purposes of payment of the
principal or redemption price of or interest on the 2O20AB Bonds, selecting the 2020AB Bonds
or portions thereof to be redeemed, giving any notice permitted or required to be given to
Bondholders under the Indenture, registering the transfer of 2020AB Bonds, obtaining any
consent or other action to be taken by Bondholders and for all other purposes whatsoever; and
neither the Authority nor the Trustee shall be affected by any notice to the contrary. Neither the

Authority nor the Trustee shall have any responsibility or obligation to any participant in DTC,
any person claiming a beneficial ownership interest in the 2020AB Bonds under or through DTC
or any such participant. or any other person which is not shown on the registration books of the
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Trustee as being a Bondholder, with respect to either: (i) the 2020,4.8 Bonds; or (ii) the accuracy
of any records maintained by DTC or any such participant; or (iii) the payment by DTC or any
such participant of any amount in respect of the principal or redemption price of or interest on
the 202048 Bonds; or (iv) any notice which is permitted or required to be given to Bondholders
under the Indenture: or (v) the selection by DTC or any such participant of any person to receive
payment in the event of a partial redemption of any Series of the 2O20AB Bonds; or (vi) any
consent given or other action taken by DTC as Bondholder.

So long as the 2020AB Bonds or any portion thereof are registered in the name of
DTC or any nominee thereof, all notices required or permitted to be given to the Bondholders
under the Indenture shall be given to DTC as provided in the Representation Letter between the
Authority and DTC (the "DTC Representation Letter"), in such fonn as is acceptable to the

Trustee, the Authority and DTC.

In connection with any notice or other comrnunication to be provided to
Bondholders pursuant to the Indenture by the Authority or the Trustee with respect to any
consent or other action to be taken by Bondholders, DTC shall consider the date of receipt of
notice requesting such consent or other action as the record date for such consent or other action,
provided that the Authority or the Trustee may establish a special record date for such consent or
other action. The Authority or the Trustee shall give DTC notice of such special record date not
fewer than fifteen (15) calendar days in advance of such special record date to the extent
possible.

At or prior to the issuance of the 2020AB Bonds, the Authority and the Trustee
shall execute or signify their approval of the DTC Representation Letter. Any successor Trustee
shall, in its written acceptance of its duties under the Indenture, agree to take any actions
necessary from time to time to comply with the requirements of the DTC Representation Letter.

The book-entry system for registration of the ownership of the 2020AB Bonds
may be discontinued at any time if either: (i) DTC determines to resign as securities depository
for the 2020AB Bonds; or (ii) the Authority provides thirty (30) days' notice of such
discontinuation to the Trustee and DTC that continuation of the system of book-entry transfers
through DTC (or through a successor securities depository) is not in the best interests of the
Authority. Upon occurrence of either such event, the Authority may attempt to establish a
securities depository book-entry relationship with another securities depository. If the Authority
does not do so, or is unable to do so, and after the Authority has notified DTC and upon
surrender to the Trustee of the Bonds held by DTC, the Authority will issue and the Trustee will
authenticate and deliver the 2020AB Bonds of each Series in registered certificate form in
denominations of $5,000 and integral multiples thereof, at the expense of the Authority, to such
persons, and in such maturities and Principal Amounts, as may be designated by DTC, but
without any liability on the part of the Authority or the Trustee for the accuracy of such
designation. Whenever DTC requests the Authority or the Trustee to do so, the Authority or the
Trustee shall cooperate with DTC in taking appropriate action after reasonable notice to arrange
for another securities depository to maintain custody of certificates evidencing the 2020Ar^
Bonds. Prior to any transfer of the Bonds outside the Book-Entry Only system (including, but not
limited to, the initial transfer outside the Book-Entry Only system), the transferor shall provide
or cause to be provided to the Trustee all information necessary to allow the Trustee to comply
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with any applicable tax reporting obligations, including without limitation any cost basis

reporting obligations under Internal Revenue Code Section 6045, as amended. The Trustee shall
conclusively rely on the information provided to it and shall have no responsibility to verify or
ensure the accuracy of such information.

SECTION 2.06 Consent to Cunent Senior Indenture. The Current Senior
Indenture contained certain amendments and restatements in 2017. THE PURCHASERS OF
THE 2O2OAB BONDS ARE HEREBY DEEMED, BY VIRTUE OF THEIR PURCHASE OF
THE 2O2OAB BONDS, TO HAVE CONSENTED TO THE INDENTURE (INCLUDING ALL
AMENDMENTS AND RESTATEMENTS INCLUDED IN THE ORIGINAL SENIOR
INDENTURE AND THE SUPPLEMENTS THERETO) ON BEHALF OF THEMSELVES
AND ALL FUTURE OWNERS OF THE 2O2OAB BONDS.
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ARTICLE III
DEPOSITS TO FUNDS AND DISBURSEMENT OF MONEYS

SECTION 3.01 Deposit of 2020AB Bond Proceeds. Upon receipt of the proceeds of the
2020A8 Bonds, such moneys shall be deposited to a Clearing Fund for the 2020AB Bonds,
which is hereby created, and shall be disbursed for the purposes and in the amounts set forth in
the closing certificate or closing certificates of the Authority executed on the date of issuance of
the 2020AB Bonds. Each closing certificate shall also state the amount of the proceeds of the
2020A8 Bonds that is to be delivered to the Trustee for application as hereinafter described.

A portion of the proceeds of the 2020A Bonds shall be applied to pay costs of
remarketing the 2017C Bonds.

A portion of the proceeds of the 20208 Bonds shall be applied to pay down a portion of
the 2020 PNC Note.

A portion of the proceeds of the 2020A8 Bonds shall be applied to pay the costs of
issuance of the 2020AB Bonds and the costs of insuring the 20208 Bonds.

Amounts remaining on deposit in the Clearing Fund on February 1,2021 shall, without
further direction from the Authority, be applied by the Trustee to pay interest on the 2020A
Bonds on the next applicable Interest Payment Date.

SECTION 3.02 Revenue Fund.

A. The Authority will transfer from the Revenue Fund to the Debt Service Fund from
time to time, the amounts required to pay the principalof and interest on the 2020AB Bonds.

The foregoing provisions relating to the Debt Service Fund are subject to the provision
that there shall be credited to the Revenue Fund available moneys deposited to the Debt Service
Fund or earned as interest on moneys on deposit to the credit of the Debt Service Fund, and in
determining the amount required to be transferred from the Revenue Fund to the Debt Service
Fund pursuant to this Section, effect shall be given to the anticipated receipt on or before the
appropriate payment date of the available moneys in the Debt Service Fund.

B. On or before each Interest Payment Date and on or before each date on which
2020A8 Bonds are to be redeemed, the Trustee shall pay from moneys held in the Debt Service
Fund (or. the Debt Service Reserve Fund in the event that there are insufficient funds in the
Debt Service Fund available for that purpose), the amount of principal, interest or redemption
price payable with respect to the 2020AB Bonds on such Interest Payment Date or redemption
date; provided, however, that the principal or redemption price shall be paid only on
presentment of the 2020AB Bond which is being paid, subject, however, to Section 2.05 hereof.

The Authority may deposit into the Debt Service Fund such additional funds as the
Authority shall detennine which shall be applied by the Trustee at the written request of the
Authority to the purchase of 2020AB Bonds and such moneys shall be withdrawn by the Trustee
and deposited in the Redemption Fund and applied to the payrnent of the purchase price of such
2020A8 Bonds which the Authority or the Trustee may agree to purchase; provided, however,
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that the Authority shall not purchase and the Trustee shall not apply moneys in the Debt Service
Fund to the purchase of such 2020A8 Bonds at a price in excess of 100% of the principal
amount thereof, plus accrued interest thereon to the date of purchase. At any time that the
Trustee shall be requested to apply such moneys in the Debt Service Fund to purchase such
2020A8 Bonds, the Authority shall fumish to the Trustee not later than sixty (60) days prior to
the next maturiry date of any applicable year an Officers' Certificate specifying the 2020AB
Bonds which it has agreed to purchase, the purchase price thereof, the names of the sellers and
the expenses involved in connection with such purchase.

SECTION 3.03 Deposit to Debt Service Reserve Fund. On the date of issuance of the
2020AB Bonds there shall be on deposit to the Debt Service Reserve Fund, the existing Debt
Service Reserve Insurance Policy No.210578-R and Policy No.219493-R (the "Reserve
Policies") of Assured Guaranty Municipal Corp.. which together with other funds on deposit
shall enable the amount on deposit in the Common Debt Service Reserve Fund to be sufficient
to meet the Cornmon Debt Service Reserve Requirement on all Bonds Outstanding under the
Indenture including the 2020AB Bonds. The Authority confirms that the provisions in the
Indenture and any insurance or reimbursement agreement entered into with the Bond Insurer
shall remain in effect with respect to the Reserve Policies. The 2020AB Bonds and all other
Outstanding Bonds under the Indenture are Common Debt Service Resele Secured Bonds (as

defined in the Indenture).
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ARTICLE IV
INTERNAL REVENUE CODE AND OTHER COVENANTS

SECTION 4.01 Internal Revenue Code and Other Covenants. The Authority hereby
covenants with the registered owners, from time to time, of the 20208 Bonds that no part of the
proceeds of the 20208 Bonds or of any moneys on deposit with the Trustee hereunder will be

used, at any time, directly or indirectly, in a rnanner which, if such use had been reasonably
expected on the date of issuance of the 20208 Bonds, would have caused the 20208 Bonds to
be arbitrage bonds within the meaning of Section 148 of the Internal Revenue Code of 1986, as

amended (the "Code"), and the regulations thereunder proposed or in effect at the time of such
use and applicable to the 20208 Bonds, and that it will comply with the requirements of that
section and the regulations throughout the term of the 20208 Bonds. ln the event the Authority
is of the opinion that it is necessary to restrict or limit the yield on the investment of any
moneys paid to or held by the Trustee to comply with the covenants herein set forth, the
Authority shall issue to the Trustee a rvritten certificate to such effect, with appropriate
instructions. and the Trustee shall thereupon take such action in accordance with such
certificate and instructions. The Authoriry's covenants set forth in the Tax Regulatory
Certificate are hereby incorporated herein.
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ARTICLE V

AMENDMENTS

SECTION 5.01 Amendments Regarding Requisitions. The Construction Fund
requisition provisions of the Current Senior Indenture are amended as follows (underlined text
is new language, bracketed text is removed language):

(a) The definition of Consulting Engineer in Section l.0l of the Original Senior
Indenture is amended to read as follows:

Consultins Ensineer

The term "Consulting Engineer" shall mean a
person who is a registered professional engineer under the laws of
the Commonwealth qualified to pass on engineering questions
relating to the operation and maintenance of water, stormwater and

sewer systems, who is appointed by the Board, who is in fact
independent (although such person may be regularly retained by
the Authority) and who is not unsatisfactory to the Trustee. If such
person be an individual, such person shall not be a member of the

Board or an officer or employee of the Authority or the City. If
such person be a partnership or corporation, such person shall not
have a partner, director, officer or substantial stockholder who is a
member of the Board or an officer or employee of the Authority or
the City. The Consulting Engineer may perform similar services
for the City. Notwithstandins the foreeoins. with respect to the

Consultinq Eneineer aooroval of requisitions under Section 5.01(b)
hereof. the term Consulting Eneineer may include a licensed
professional ensineer who is not independent and is an employee
of the Authorit], and who is not sienine the requisition under
Section 5.0 l(a) hereof.

(b) Section 5.01 of the Original Senior Indenture is amended to read as follows:

Construction Fund. There is hereby created a special fund known
as the "Construction Fund", which shall be held in trust by the
Trustee. Money shall be deposited to the Construction Fund
pursuant to the provisions of Article II and from any other sources
identified by the Authority. To the extent Costs of a Construction
Pro.ject are paid for from Bonds, the Authority must deposit the

construction proceeds of the Bonds in the Construction Fund and
must follow the provisions of this Arricle V. To the extent the

Authority is self-flinding Costs from other than proceeds of Bonds,
the Authority may use moneys in the Revenue Fund and the

Operating Fund to pay such Costs, and the Authority need not use

the Construction Fund or follow the provisions of this Article V.
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Payment of the Costs of a Construction Proiect shall
be made from the Construction Fund as described below. A
special account shall be created and identified for each such
Construction Project, although funds, at the written direction of the
Authority, may be transferred from one such account in the
Construction Fund to another account in such Fund. On the date of
issuance of Bonds to finance in whole or in part a Construction
Project. the moneys directed, in writing, by the Authority to be
transferred from the Clearing Fund shall be deposited into the
Construction Fund or an account therein. All moneys on deposit in
the Construction Fund shall be held in Trust by the Trustee as

security under this Indenture and disbursed by the Trustee pursuant
to this Section 5.0I in payment of the Costs of the Construction
Pro.iect. Before each such withdrawal and payment of the Costs of
the Construction Project from the Construction Fund by the
Trustee, the Authority shall deliver to the Trustee the following:

A requisition. signed by any [two] one of the Chairperson or Vice
Chairperson or Secretary or Assistant Secretary or the Executive
Director or the Chief Financial Officer or the Director of Finance
of the Authority, or signed by such other person [or persons] who
is [or are] authorized to do so pursuant to a Resolution of the
Board, stating in respect of each payment to be made:

(l) the item number of the payment,

(2) the name and address of the person to whom
payment is due;

(3) the amount to be paid and the Construction Fund
from which payment is to be made;

(4) the purpose for which the obligation was incurred;

(5) that obligations in the stated amount have been
incurred by the Authority and that each item thereof is a proper
part of the Cost of the Construction Project and has not been paid:

(6) that there has not been filed with or served upon the
Authority notice of any lien, right to lien or attachment upon, or
claim affecting the right to receive payment of any of the moneys
payable to any persons named in such requisition;
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(7) that such requisition contains no items representing
payment on account of any retained percentage which the
Authority is on the date of such certificate entitled to retain;

(8) that neither the Authority nor any of its officers or
members has received any discount, rebate, commission, fee,
proceeds from insurance or other abatement which is not reflected
on the requisition in connection with any such expenditures or
indebtedness; and

(9) that no part of any such item has been included in
any previous requisition for the withdrawal of moneys from the
Construction Fund; and

Except to the extent to which a requisition relates to financing
costs, a certificate signed by the Consulting Engineer approving
such requisition and certifying that each item to be paid as set forth
in such requisition constitutes an obligation which has been
properly incuned as part of the Cost of the Consffuction Project
and is then due and unpaid.

Upon the receipt of each such requisition and the
accompanying certificate, the Trustee shall (a) unless othenvise
requested bv the Authoritv under clause (b) of this sentence. pay to
the persons named in such requisition, the respective amounts
stated therein to be due to such persons: or (b) if requested to do so
bv the Authority. fonward the agsresate amount payable pursuant

to the requisition to an account designated by the Authoritv for
palzment by the Authority to the persons named in the requisition.
the respective amounts stated in the requisition to be due to such
persons (if such amounts are paid by the Authority. the Authoritv
will then sive the Trustee evidence that the Authority has paid
such amounts).

Investment earnings on the amounts on deposit in
the Construction Fund shall be retained in the Construction Fund
unless the Authority directs the Trustee, in writing, to ffansfer such
earnings to the Debt Service Fund.

Any moneys remaining in the Construction Fund
after all amounts due in respect of the Construction Project shall
have been paid (including any Costs of any amendment or revision
of the Construction Pro.iect pursuant to Section 5.02 below), which
fact shall be evidenced to the Trustee by delivery of a certificate of
an Authorized Representative of the Authority to that effect, shall
be transfened by the Trustee to the Revenue Fund and applied as

directed in writing by the Authority; with respect to such
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application, the Authority will obtain an opinion of Bond Counsel
that such application in and of itself will not adversely affect the

exclusion for federal income tax purposes from gross income of
interest on the Series of Bonds issued to fund such Construction
Project if interest on such Series of Bonds is excludable frorn eross
income for federal income tax purposes. If an Event of Default
pursuant to Section 8.0t(a) or (b) occurs, and only to the extent
that no other available moneys are held under this Indenture, the
Trustee shall transfer moneys from the Construction Fund to the
Debt Service Fund to pay principal and interest on the Bonds.

All requisitions received by the Trustee pursuant to
Section 5.01(a) may be relied upon without investigation or inquiry
by and shall be retained in the possession of the Trustee for a

period of five (5) years, subject at all times to the inspection of the
Authority, its agents and representatives, and any other person

authorized by a certificate of an Authorized Representative of the
Authority.
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ARTICLE VI

REMARKETING OF 2OI7C BONDS

SECTION 6.01 Remarketing of 2017C Bonds.

(a) The 2017C Bonds are outstanding under the Indenture and, pursuant to the terms
of the 2017-2 Supplemental Indenture, are currently in an Initial Period described as follows:
the 2017C Bonds (l) are issued in one Series with no Sub-Series, (2)bear interest at an Index
Rate, being the lesser of (i) the LIBOR Index Rate, and (ii) the Maximum Rate, (3) are Soft
Tender Index Rate Bonds, (4) have an Initial Index Rate Bonds Purchase Date of December I,
2020, (5) are subject to optional redemption on any Business Day on or after June l, 2020 in
whole or in part at a redemption price equal to 100% of principal amount to be redeemed plus
interest accrued to the redemption date, upon giving notice in accordance with Section 3.02, (6)
are sub.ject to mandatory sinking fund redemption in accordance with Section 3.01(b) of the
Original Senior Indenture. (7) are subject to extraordinary optional indenture in accordance with
Section 3.01(d) of the Original Senior Indenture, and (8) are in Authorized Denominations of
$5,000 and integral multiples thereof.

(b) The 2017C Bonds are being remarketed as of December l, 2020 in a new Interest
Period, pursuant to Section 2.03(0 of the 2017-2 Supplemental Indenture, described as
follows: the 2017C Bonds as of December 1,2020 (l) will be in one Series with no Sub-
Series, (2) will bear interest at an Index Rate, being the lesser of (i) the SIFMA Index Rate,
and (ii) the Maximum Rate, (3) are Soft Tender Index Rate Bonds, (4) have a Purchase Date
of December 1,2023, (5) are subject to optional redemption on any Business Day on or after
June I , 2023 in whole or in part at a redemption price equal to 100% of principal amount to be
redeemed plus interest accrued to the redemption date, upon giving notice in accordance with
Section 3.02, (6) are subiect to mandatory sinking fund redernption in accordance with Section
3.01(b) of the Original Senior Indenture, (7) are subject to extraordinary optional indenrure in
accordance with Section 3.0t(d) of the Original Senior Indenture, and (8) are in Authorized
Denominations of $5,000 and integral multiples thereof. The 2017C Bonds shall bear interest
at SIFMA Index plus 0.65%o, not to exceed Maximum Rate during the period December 1,2020
to December 1.2023.

(c) The 2017C Bonds, as of December l. 2020 for the new Interest Period, shall be
substantially in the form attached hereto as Exhibit E, with such necessary or appropriate
insertions, omissions and variations as may be required or permitted by the Indenture.

(d) Also on December 1,2020, the Authority will enter into a new interest rate swap
agreement for a three year term with Merrill Lynch Capital Services, Inc. related to certain of the
2017C Bonds under which the Authority will pay a LIBOR-based rate and receive a SIFMA-
based rate thereby matching the LIBOR-based rate for three years under the Authority's existing
interest rate swap agreements with J.P. Morgan Chase Bank, National Association and Merrill
Lynch Capital Services, Inc. related to certain of the 2017C Bonds.

(e) BofA Securities Inc. ("BofA") has been appointed by the Authority as Remarketing
Agent hereunder for the remarketing of the 2017C Bonds in connection with the December l.
2020 Conversion Date. The Authority and BofA have entered into a Remarketing Agreement
dated as of November 1,2020 with respect to such remarketing.

l8



DocuSign Envelope lD: 5D4A23F3-DAEF-4331 -9E48-00875660C582 FR VIIT

l9



DocuSign Envelope lD: 5D4A23F3-DAEF4331-9E48.00875660C5B2 FR VIIT

ARTICLE VII

MISCELLANEOUS PROVISIONS

SECTION 7.01 Provisions Related to Bond Insurance. The provisions related to the
20208 Bond Insurance Policy are set forth in Exhibit F hereto, and such provisions are
incorporated herein by reference as iffully set forth herein.

SECTION 7.02 Benefitted Parties. Nothing in this 2020-l Supplemental Indenture,
expressed or implied, is intended or shall be construed to confer upon or give any Person, other
than the parties hereto, the Bond Insurer (to the extent rights are granted to the Bond Insurer in
this 2020-1 Supplemental Indenture) and the registered Owners of the 2020Ar- Bonds. any
right, remedy or claim under or by reason of this 2020-l Supplemental Indenture or any
covenant, condition or stipulation hereof; and the covenants, stipulations and agreements
contained in this 2020-l Supplemental Indenture are and shall be for the sole and exclusive
benefit of the parties hereto, the Bond Insurer and the registered Orvners of the 2020A8 Bonds
and 2017C Bonds.

SECTION 7.03 Successors and Assiqns. All the covenants and agreements by or on
behalf of the Authority, or by or on behalf of the Trustee, contained in this 2020-l
Supplemental Indenture for all purposes shall bind and inure to the benefit of their respective
successors and assigns, whether so expressed or not.

SECTION 7.04 Meaninss of Terms and Phrases. All terms and phrases used in this
2020-l Supplemental Indenture for all purposes hereof, shall have the meanings given to such
terms and phrases in the Indenture, as supplemented hereby, unless othenvise specifically
defined herein or unless the context plainly otherwise requires.

SECTION 7.05 Govemine Law. The laws of the Commonwealth of Pennsylvania shall
govern the construction of this 2020-l Supplemental Indenrure.

SECTION 7.06 Counterparts. This 2020-l Supplemental Indenture may be executed in
any number of counterparts, each of which when so executed and delivered shall be an
original, but such counterparts shall together constitute but one and the same instrument.

SECTION 7.07 In Full Force and Effect. The Indenture, as amended and supplemented
hereby, shall be and remain in full force and effect, and is hereby ratified, approved and
confirmed.
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IN WITNESS WHEREOF. THE PITTSBURGH WATER AND SEWER
AUTHORITY has caused this 2020- I Supplemenlal Indenture to be executed in its name by its
Chair or Vice-Chair and attested by its Secretary or Assistant Secretary and THE BANK OF
NEW YORK MELLON TRUST COMPANY, N.A., has caused this 2020-l Supplemental
Indenture to be executed in its name byone olits authorized officers, all as of the day and year
first above written.

THE PITTSBURGH WATER AND SEWER
AUTHORITY

B)': a#:il'",^,.
Chair

by

y* 7;,**

THE BANK OF NEW YORK MELLON TRUST
COMPANY. N.A.. as Trustee

By
Autlrorized Olficer
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IN WTTNESS WHEREOF, THE PITTSBURGH WATER AND SEWERAUTHoRITY has caused this 2020-1 Supplemental Indenture to be executed in its name by itsChair or vice-Chair and attested by its Secretary or Assistant Secretary and THE BANK oFNEw YoRK MELLoN TRUST COMPAI'IY, N.A., has caused this 2020-l iuppiemental
Indenture to be executed in its name by one of its authorized offrcerc, all as of the day and yearfirst above urritten.

THE PTTTSBURGH WATER AND SEWER
AUTHORMY

By:

Chair

Attest:

(Assistant) Secretary

TTIE BANK OF NEW YORK MELLON TRUST
COMPANY, N.A., as Trustee

Offrcer
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2OI9.I SUPPLEMENTAL SUBORDINATE TRUST TNDENTURE

Constituting the

AMENDED AND RESTATED SUBORDINATE TRUST TNDENTURE

dated as of July 1,2019

BETWEEN

THE PITTSBURGH WATER AND SEWER AUTHORITY

THE BANK OF NEW YORK MELLON TRUST COMPANY, N.A.
as Trustee

and

Relating to the Issuance of

$104,290,000
The Pittsburgh Water and Sewer Authority

Water and Sewer System Subordinate Revenue Refunding Bonds, Series B of 2019
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2019-1 SUPPLEMENTAL SUBORDINATE TRUST INDENTURE CONSTITUTING THE
AMENDED AND RESTATED SUBORDINATE TRUST INDENTURE

THIS 2OI9.I SUPPLEMENTAL SUBORDINATE TRUST INDENTURE'
constituting the AMENDED AND RESTATED SUBORDINATE TRUST INDENTURE dated
as of the lst day of July, 2019 (as amended and supplemented from time to time, the
"Subordinate Indenture"), is by and between THE PITTSBURGH WATER AND SEWER
AUTHORITY, a body corporate and politic organized and existing under the laws of the
Commonwealth of Pennsylvaniq having its principal office in the City of Pittsburgh, Allegheny
County, Pennsylvania (the "Authority"), and THE BANK OF NEW YORK MELLON TRUST
COMPANY, N.A., a national banking corporation organized and existing under and by virtue of
the laws of the United States of America, having power and authority to accept and execute
trusts and having a corporate trust office in the City of Pittsburgh, Allegheny County,
Pennsylvania, as trustee (the "Trustee").

WHEREAS, the Authority makes the following findings and statements:

l. The Act. The Authority is a public body, corporate and politic, duly
organized and validly existing under the provisions of the Pannsylvania Municipality Authorities
Act of the Commonwealth of Pennsylvania (the "Commonwealth"), Title 53 of the Pennsylvania
Consolidated Statutes, Section 5601, et seq., as amended (the "Act').

2. Relationship with the City. The Authority was organized in February
1984 by the City of Pittsburgh, Allegheny County, Pennsylvania (the "City"; for the purpose of
assuming the responsibility for the operation of the City's water supply and distribution and
wastewater collection systems (as further modified as defined herein, the "System"). Pursuant to
a Lease and Management Agreement dated as of March 29, 1984 between the City and the
Authority (the "Lease and Management Agreement"), the System was leased by the City to the
Authority. The Authority then designated the City as its agent to operate and maintain the
System. The City and the Authority entered into a Capital Lease Agreement dated as of July 15,
1995 (the "Capital Lease Agreement") under which the Lease and Management Agreernent was
terminated and the Authority was granted the option to acquire the portion of the System owned
by the City. Pursuant to the Capital Lease Agreement, which has a term of 30 years, the
Authority made three payments totaling $101,416,974.60 during the first three years, and on
September 1,2025, upon the payment of $1.00, the Authority will acquire title to the System. At
the same time the City and the Authority entered into the Capital Lease Agreement, they also
entered into a Cooperation Agreernent dated as of June 15, 1995, effective January l, 1995, as

amended by a First Amendment to Cooperation Agreement dated March 21,201I (as amended
and supplernented from time to time, the "Cooperation Agreement"). The Cooperation
Agreement provides for the following matters: the Authority agreed to assume responsibility for
management and operation of the System, with some sewer functions remaining with the City.
The City provides certain specifred services to the Authority on a fee for services basis and the
Authority makes certain payments to the City to reimburse it for costs incurred by the City in
regard to the operation and maintenance of the System. The Authority agrees to provide the City
with water without charge to be used by the City, its departments, agencies and instrumentalities,

I Amending and supplcmenting the Existing Subordhate Indenture defined in paragraph 4 below
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and the Authority agrees to reimburse the City for equalization payments made by the City to a
private utility which serves customers in a portion of the City. In the 201 I amendment to the
Cooperation Agreement, the City agreed to subordinate the payments it is entitled to under the
Cooperation Agreement to the Authority's debt obligations.

3. Existins Senior Indenture. The Authority's existing senior lien debt in the
approximate principal amount of $551 ,392,00 is outstanding under an Amended and Restated
Trust Indenture dated as of October 15, 1993, amended and restated as of November l, 2017, and

effective on Decernba 28,2017 (the "Original lndenture") with The Bank of New York Mellon
Trust Company, N.A., as trustee (the "Trustee"), as amended and supplemented by a 2017-l
Supplemental Trust Indenture dated as of Novernber l, 2Ol7 (the "2017-1 Supplemental
lndenture"), and a 2017-2 Supplernental Trust Indenture dated as of December l, 2017 (the
*2017-2 Supplemental Indenture") (the Original Indenture, as amended and supplemented by the
2017-l Supplemental Indenture and the 2017-2 Supplemental Indenrure, collectively, the
"Existing Senior Indenture").

4. Existine Subordinate Indenture. The Authority's subordinate lien bond
debt has been issued to date under a Subordinate Trust Indenture dated as of July 15, 1995 (the
"Original Subordinate Indenture") between the Authority and a bond trustee, now being The
Bank of New York Mellon Trust Company, N.A. (the "Subordinate Trustee"), as amended and

supplemented by a First Supplemental Subordinate Indenture dated as of March l, 1998 (the
"First Supplemental Subordinate Indenture"), a Second Supplemental Subordinate Indenture
dated as of June I, 2008 (the "Second Supplemental Subordinate Indenture"), an Amending
Supplement to the Initial Subordinate Indenture and Second Supplemental Subordinate Indenture
dated as of November l, 2009 (the "2009-l Supplemental Subordinate Indenture"), an

Amendment to the Amending Supplement to the Initial Subordinate Indenture and Second
Supplernental Subordinate Indenture dated as of November 15, 2009 (the "2009-2 Supplernental
Subordinate lndenture"), a Second Amending Supplement to the Second Supplemental Indenture
dated as of September l, 2012 (the *2012 Supplemental Subordinate Indenture'), a Third
Amending Supplanent to the Second Supplemental Subordinate Indenture dated as of September
1,2013 (the "Third Supplemental Subordinate Indenture"), a Fourth Amending Supplement to
the Second Supplemental Indenture dated as of November 3, 2014 (the '2014 Supplemental
Subordinate lndanture"), a Fifth Amending Supplement to the Second Supplemental Indenture
dated as of September 1,2015 (the *2015 Supplemental Subordinate Indenture"), a 2018-l
Supplemental Subordinate Trust Indenture dated as of August 31,2018 (the "20l8-l
Supplemental Subordinate Indenture") and a 2018-2 Supplemental Subordinate Trust lndenture
dated as of August 31,2018 (the "2018-2 Supplemental Subordinate Indenture") (the Original
Subordinate lndenture, as amended and supplemented by the First Supplemental Subordinate
Indenture, the Second Supplanental Subordinate Indenture, the 2009-l Supplemental
Subordinate Indenture, the 2009-2 Supplemental Subordinate Indenture, the 2012 Supplemental
Subordinate lndenture, the 2013 Supplanental Subordinate Indenture, the 2014 Supplemental
Subordinate Indenture, the 2015 Supplernental Subordinate Indenture, the 2018-l Supplemental
Subordinate Indenture and the 2018-2 Supplemental Subordinate Indenture (the "Existing
Subordinate Indenture").

5. 2008C-1 Subordinate Bonds. 2008C-2 Subordinate Bonds and Swaps. In
2008, the Authority issued its $51,910,000 (Variable Rate Demand) Water and Sewer System

2
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Subordinate Revenue Refunding Bonds, Series C-l of 2008 (the "2008C-l Subordinate Bonds")
and its $51,885,000 (Variable Rate Demand) Water and Sewer System Subordinate Revenue

Refunding Bonds, Series C of 2008 (the "2008C-2 Subordinate Bonds") pursuant to the Second

Supplemental Subordinate lndenture. The 2008C-1 Subordinate Bonds and the 2008C-2
Subordinate Bonds are variable rate bonds issued to refund certain prior debt. With respect to
such bonds, the Authority entered into long-term interest rate swap agreements with J.P. Morgan
Chase Bank, National Association and Merrill Lynch Capital Services, Inc. These swaps are

insured by Assured Guaranty Municipal Corp. ("ACM"). AGM provides the debt service
reserve fund policy for the 2008C-l Subordinate Bonds and the 2008C-2 Subordinate Bonds.

6. Subseries of 2008C-1 Subordinate Bonds. The 2008C-l Subordinate
Bonds were initially insured by AGM with a liquidity facility provided by Dexia Credit Local.
In 2009, the Authority, pursuant to the 2009-1 Supplernental Subordinate Indenture and an

Amendment to the Amending Supplement to the Initial Subordinate Indenture and the 2009-2
Supplemental Subordinate Indenture, divided the 2008C-l Subordinate Bonds into four
subseries: the $10,000,000 Water and Sewer System Subordinate Revenue Refunding Bonds,
Series C-lA of 2008 (the "2008C-lA Subordinate Bonds"); the $10,000,000 Water and Sewer

System Subordinate Revenue Refunding Bonds, Series C-lB of 2008 (the "2008C-lB
Subordinate Bonds"); the $5,000,000 Water and Sewer System Subordinate Revenue Refunding
Bonds, Series C-lC of 2008 (the "2008C-lC Subordinate Bonds"); and the $26,910,000 Water
and Sewer System Subordinate Revenue Refunding Bonds, Scries C-lD of 2008 (the "2008C-l D
Subordinate Bonds"). All of these bonds were converted into a tern mode. Dexia Credit Local
was removed as the liquidity facility for all of these bonds. New banks were designated as

liquidity facility providers for the 2008C-lA Subordinate Bonds, the 2008C-lB Subordinate
Bonds and the 2008C-lC Subordinate Bonds. The 2008C-lD Subordinate Bonds were
remarketed in 2009 without a tiquidity facility. ln 2012, the 2008C- l D Subordinate Bonds were

remarketed again without a liquidity facility and the Authority entered into the 2012

Supplemental Subordinate Indenture.

7. 2008C-2 Subordinate Bonds. The 2008C-2 Subordinate Bonds are insured
by AGM.

8. Direct Placement of 2008C-IABC Subordinate Bonds. In 2013, the
Authority began a process in which all of the subordinate bonds would eventually be put into
direct placemens by 2016. Pursuant to the Third Supplemental Subordinate Indenture, the AGM
insurance on the 2008C-lA Subordinate Bonds, the 2008C-lB Subordinate Bonds and the

2008C-lC Subordinate Bonds (collectively, the "2008C-IABC Subordinate Bonds") was
terminated, and the 2008C-IABC Subordinate Bonds were directly placed with Banc of America
Preferred Funding Corporation. In connection with the direct placement, the Authority and Banc
of America Preferred Funding Corporation entered into a Continuing Covenant Agreement dated

as of September 1,2013 (the "2008C-IABC Continuing Covenant Agreement").

9. Direct Placement of 2008C-2 Subordinate Bonds: LIBOR Rates for
2008C-IABC Subordinate Bonds. 2008C-2 Subordinate Bonds and Swaos. ln2014 and 2015,

the rest of the subordinate bonds were put into direct placements. Pursuant to the 2014
Supplemental Indenture, the 2008C-IABC Subordinate Bonds, which were directly placed with
the Banc of America Preferred Funding Corporation in 2013, were converted to a LIBOR-based

J
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interest rate mode; and the 2008C-2 Subordinate Bonds were directly placed with DNT Asset
Trust (an affiliate of J.P. Morgan Chase Bank, N.A.) in a LIBOR-based interest rate mode. The
Authority and Banc of America Preferred Funding Corporation entered into a First Amendment
to Continuing Covenant Agreement dated as of November 3, 2014 (the *2008C-IABC First
Amendment to Continuing Covenant Agreement"). The Authority and DNT Asset Tnrst entered
into a Continuing Covenant Agreement dated as of November 3,2014 (the *2008C-2 Continuing
Covenant Agreement"). In connection with these actions, the Authority entered into
amendments to the long-term interest rate swap agreements with J.P. Morgan Chase Bank,
National Association and Merrill Lynch Capital Services, [nc. to provide for LIBOR-based
payments by the counteqparties under the swap agreements (with respect to all of the 2008C
Subordinate Bonds). ln November 2018, DNT Asset Trust tendered the 2008C-2 Bonds, and
such bonds were purchased by JPMorgan Chase Bank, National Association2 pursuant to a Bond
Purchase Agreement dated as of October 19,2018 (the "JPMorgan 2008C-2 BPA"). Pursuant to
the JPMorgan BPA and the 2018-2 Supplemental Subordinate Indenture, the 2008C-2 Bonds
were converted into a new, two-year interest period ending on November 2,2020 with a LIBOR-
based interest rate.

10. Direct Placement of 2008C-lD Subordinate Bonds. In 2015, pursuant to
the 2015 Supplernental Indenture, the 2008C-lD Subordinate Bonds were directly placed with
Bank of America, N.A. in a LIBOR-based interest rate mode. The Authority and Bank of
America, N.A. entered into a Continuing Covenant Agreemant dated as of Septernber 1,2015
(the "2008C-lD Continuing Covenant Agreement"). In August 2018, the Authority and Bank of
Americ4 N.A. entered into a First Amendment to Continuing Covenant Agreement (the "First
Amendment to 2008C-1D Continuing Covenant Agreement"), and, pursuant to that amended
agreement and the 2008-l Supplemental Subordinate Indenture, the 2008C-lD Bonds were
converted into a new, three-year interest period ending on August 31,2021with a LIBOR-based
interest rate.

I l. Agreements with AGM Reeardins Swao Insurance. The Authority has
two agreements with AGM regarding the interest rate swap agreements that AGM insures related
to the 2008C Subordinate Bonds: an Agreement Regarding Insured Swap Transaction dated as of
September 1,2013, as amended by an Amendment dated as of July ll,2017 (collectively, the
"AGM 2008C-IABC and 2008C-lD Agreement"), and an Agreement Regarding Insured Swap
Transaction dated as of November l, 2014 (he "AGM 2008C-2 Agreement"). These
agreements require the swaps or the insurance thereof to be terminated in certain circumstances.

12. Non-Bond Subordinate Debt: PENNVEST Loans. 2018 Revolving Credit
Aereement. and 2018 Operatine Line of Credit. In addition to the senior and subordinate bonds,
the Authority has three other types of debt which are subordinate to both the senior and the
subordinate bonds, but are on parity with each other with respect to the Authority's Revenues (as

hereinafter defined). The first type of debt consists of multiple loans (the "PENNVEST Loans")
from the Pennsylvania Infrastructure Investment Authority ("PENNVEST"). The PENNVEST
Loans were entered into by the Authority between 2001 and 2019 and have an outstanding
principal amount of approximately $62 million. The second type of debt is a Sl50 million
maximum principal amount revolving construction loan evidenced by a Revenue Note, Series of

4
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2018 (the "20l8 Note"). The 2018 Note was issued pursuant to a Revolving Credit and Security
Agreement dated as of August 31,2018 (the "2018 Revolving Credit Agreement") between the
Authority and the lender, JPMorgan Chase Banh National Association. The third type of debt is
$20 million maximum principal amount revolving line of credit with PNC Bank, National
Association for operating expenses (the "2018 Operating Line of Credit"). [n connection with
the execution of the 2018 Revolving Credit Agreement and the 2018 Operating Line of Credit,
the Authority, PENNVEST, JPMorgan Chase Bank, National Association, PNC Bank, National
Association and The Bank of New York Mellon Trust Company, N.A., as collateral tnrstee,
entered into an Amended and Restated Intercreditor Agreement dated as of July l, 2016 and
amended and restated as of August 31,2018 (the "2018 IntercreditorAgreement") setting forth
their respective rights with respect to the Revenues.

13. This Amended and Restated Subordinate Indenture. The Authority
intends to issue its $104,290,000 aggregate principal amount Water and Sewer System
Subordinate Revenue Refunding Bonds, Series B of 2019 (the "20l9B Subordinate Bonds"), the
proceeds of which will be applied (a) to currently redean all of the 2008C-IABC Bonds, 2008C-
lD Bonds and 2008C-2 Bonds (the "Refunded Subordinate Bonds"), (b) to pay a portion of the
swap termination payments relating to the termination of the interest rate swap agreements
related to the Refunded Subordinate Bonds, (c) to pay the premiurn relating to a Debt Service
Reserve Fund Policy, and (d) to pay the costs of issuing and insuring the 20198 Subordinate
Bonds (the *2019 Project"). Since all of the subordinate bonds under the Existing Subordinate
Indenture are being redeemed, this 2019-l Supplemental Subordinate lndenture is totally
amending and restating the Existing Subordinate Indenture by constituting the new Amended and
Restated Subordinate Trust Indenture hereunder (referred to herein as the "subordinate
lndenture"), and by their purchase of the 20198 Subordinate Bonds, the 20198 Bondholders are
consenting to this new Subordinate Indenture.

WHEREAS, the execution and delivery of this Subordinate Indenture have been
duly authorizdby a resolution of the Authority; and

WHEREAS, all acts, conditions and things required by the Constitution and laws
of the CommonwealtlU including the Act, to happen, exist and be performed precedent to and in
the cxecution and delivery of this Subordinate lndenture have happened, exist and have been
performed as so required, in order to make this Subordinate Indenture a valid and binding trust
indenture for the security of the Subordinate Bonds, subject to the lien on Revenues created
under this Subordinate lndenture, in accordance with its terms;

NOW, THEREFORE, THIS AMENDED AND RESTATED TRUST
INDENTURE WITNESSETH: that in consideration of the premises and of the acceptance by the
Trustee of the trusts hereby created, and of the purchase and acceptance of the Subordinate
Bonds by the registered Owners thereof, and for the purpose of fixing and declaring the terms
and conditions upon which the Subordinate Bonds are or may be issued, authenticated, delivered,
secured and accepted by all persons who shall from time to time be or become Owners thereof,
and to declare the terms and conditions upon which the Subordinate Bonds are secured, and to
secure equally and on parity the payment of (i) the principal o{ and interest and premium (if any)
on all Subordinate Bonds at any time issued and outstanding hereunder, according to their tenor,
purport and effect, and (ii) Other Subordinate Parity Indebtedness and to secure the performance

5
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and observance of all of the covenants, agreements and conditions therein and herein contained,
the Authority, intending to be legally bound, has executed and delivered this Subordinate
Indenture and by these presents does hereby sell, assign, transfer, set over, grant a security
interest in and pledge unto The Bank of New York Mellon Trust Company, N.A., as Trustee, its
successons in the trust and its assigns forever, to the extent provided in this Subordinate
Indenture, subject to the lien of the Senior lndenture, as the same may be amended or
supplemented from time to time, the Revenues (as defined in this Subordinate Indenture), after
payment of the Current Expenses (as defined in this Subordinate Indenture), together with all
cash and investments from time to time held in any fund (other than the Subordinate Rebate
Fund) by the Trustee hereunder or held by the Authority in the Revenue Fund, the Operating
Reserve Fund or the Rate Stabilization Fund (such funds created pursuant to the Senior
Indenture) (collectively, the "Trust Estate").

TO HAVE AND TO HOLD the same unto the Trustee, its successors and assigns in trust
forever, IN TRUST, NEVERTHELESS, upon the terms and trusts herein set forth, to secure the
payment of all Subordinate Bonds issued hereunder and the interest thereon and the observance
and performance of all the terms, provisions and conditions of this Subordinate lndenture, and

for the equal and ratable benefit and security of all and singular the present and future holders of
the Subordinate Bonds and Other Subordinate Parity lndebtedness Parties, without preferencc,
priority or distinction as to lien or otherwise, except as othenvise hereinafter provided, of any
one Subordinate Bond or Other Subordinate Parity lndebtedness over any other Subordinate
Bond or Other Subordinate Parity Indebtedness by the reason of priority in the issue, sale or
authentication thereof or othenrise and to secure the performance and observance of all of the
covenants, agreements and conditions therein and herein contained, including the payment of
Other Subordinate Parity lndebtedness, and it is hereby covenanted and agreed by and between
the parties hereto that the terms and conditions upon which the Subordinate Bonds are to be
issued, authenticated, delivered, secured and accepted by all persons who shall from time to time
be or become registered Owners theroof and the trusts and conditions upon which the pledged
Revenues are to be held and disposed of, are as follows:

ARTICLE I

DEFTNITIONS AND GENERAL INDENTURE MATTERS

Section l.0l Definitions.

(a) The following terms defined in the Recitals of this Subordinate Indenture
shall have the meanings as defined therein for all purposes of this Subordinate Indenture
(including any Supplemental Indentures), unless the context clearly otherwise requires:

Act
AGM
Capital Lease Agreement
City
Commonwealth
Cooperation Agreement
Existing Senior Indenture

6
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Existing Subordinate Indenture
Intercreditor Agreement
PENNVEST
Refunded Subordinate Bonds

(b) Terms used but not defined herein, which relate to the Senior [ndenture or the
Senior Bonds, shall have the meanings set forth in the Senior Indenture. Terms defined below in
this Article I shall have the meanings set forth below for all purposes of this Subordinate
Indenture (including any Supplemental Indentures), unless the context clearly otherwise requires:

Account

The term "Account" shall mean any of the various accounts, sometimes created
within a Fund, under this Subordinate Indenture including in a Supplemental lndenture.

Accreted Values

The term "Accreted Values" with respect to any Capital Appreciation Bonds, Capital
Appreciation and Income Bonds, and Current Interest Capital Appreciation Bonds shall mean an
amount equal to the Principal Amount of such Subordinate Bonds (determined on the basis of the
Principal Amount per $5,000 at marurity thereof) plus the amount assuming semiannual
compounding of earnings which would be produced on the investment of such PrincipalAmount,
beginning on the dated date of such Subordinate Bonds and ending at the maturity date thereof,
at a yield which if produced until maturity will produce $5,000 at maturity. As of any Valuation
Date, the Accreted Value of any such Subordinate Bonds shall mean the amount set forth for
such date in the Supplemental Indenture and as of any date other than a Valuation Date, the sum
of (a) the Accreted Value on the preceding Valuation Date and (b) the product of (i) a fraction,
the numerator of which is the number of days having elapsed from the preceding Valuation Date
and denominator of which is the number of days from such preceding Valuation Date to the next
succeeding Valuation Date, and (ii) the difference between the Accreted Values for such
Valuation Dates. For purposes of consents, voting rights, Bondowner rights, or any other matter
herein determined by a percentage of the aggregate Principal Amount of Subordinate Bonds
Outstanding, Capital Appreciation Bonds, Capital Appreciation and Income Bonds, and Current
Interest Capital Appreciation Bonds shall be valued at their Accreted Values.

Additional Bonds

The term "Additional Bonds" shall mean Subordinate Bonds authenticated and
delivered hereunder of any Series other than the 20198 Subordinate Bonds.

Additional Indebtedness Test

The term "Additional Indebtedness Test" shall mean the certification requirement
set forth in Section 3.02(g)(ii) or 3.02(h)(ii) hereof forthe issuanceof Additional Bonds, and in
Section 3.03(a) hereof for the issuance of Other Subordinate Parity Indebtedness.

Additional Indebtedness Test Net Revenues
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The term "Additional Indebtedness Test Net Revenues" shall mean Net Revenues
adjusted for the purpose of determining fulfillment of the Additional Indebtedness Test to
exclude for the relevant Test Period any Revenues consisting of Grants, proceeds of any business
intemrption insuran@, and investment income eamed on the Construction Fund and Rate
Stabilization Fund.

Annual Budeet

The term "Annual Budget" shall mean the budget required by Section 7.1 I herein.

Annual Debt Service

The term "Annual Debt Service" shall mean the amount of payments scheduled to
come due within a specified Fiscal Year for principal of and interest on any specified
Indebtedness. For purposes of calculating Annual Debt Service, the following assumptions are
to be used to calculate the principal and interest due in such specified Fiscal Year:

(a) In determining the Principal Amount due in the Fiscal Year, except to the
extent that another subparagraph of this definition applies, payment shall be assumed to
be made in accordance with any amortization schedule established for such Indebtedness,
including any scheduled redemption of such specified Indebtedness and, for such
purpose, the redemption payment shall be deemed a principal payrnent. In determining
the amount of interest due in each Fiscal Year, except to the extent subparagraphs (b)
through (h) of this definition apply, (i) interest payable at a fixed rate shall be assumed to
be made at such fixed rate and on the required payment dates and (ii) the interest rate to
be used for Variable Rate Indebtedness that has been Outstanding for at least twelve (12)
months shall be the average rate over the twelve (12) months immediately preceding the
date of calculation, or for Variabte Rate lndebtedness that has been Outstanding less than
twelve (12) months the interest rate to be used shall be the actual rate on the date of
calculation, or, for Variable Rate [ndebtedness proposed to be issued the interest rate to
be used for such computation shall be determined by (l) a Qualified Independent
Consultant to be a reasonable market rate for fixed-rate bonds of a corresponding term
issued under this Subordinate Indenture on the date of such calculation, with no credit
enhancement and taking into consideration whether such Indebtedness bears interest that
is or is not excluded from gross income for federal income tax purposes and that is or is
not subject to any alternative minimum tax or (2) an Authorized Representative of the
Authority by applying the Municipal Market Data (MMD) Index of the same rating
category as the Authority for fixed-rate bonds of the most closely coresponding final
term and parameters in (l ) above.

For the purpose of verifying compliance with the rate covenant contained in
Section 7.01 hereot Variable Rate Indebtedness shall be deemed to bear interest at the
actual rate or rates borne during any applicable Fiscal Year.

The amount of Capitalized lnterest on deposit in the Subordinate Debt Service
Fund shall be subtracted from the amount of interest due for any related Fiscal Year, but
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only to the extent that such Capitalized Interest is dedicated to a particular interest
payment coming due during such Fiscal Year.

(b) Each maturity of Indebtedness that constitutes Balloon Indebtedness shall
be treated as if it were to be amortized over a term of not more than forty (40) years and

with substantially level annual debt service payments commencing not later than the year

following the year in which such Balloon Indebtedness was issued, and extending not
later than forty (40) years from the date such Balloon Indebtedness was originally issued.

For fixed rate obligations, the interest rate used for such computation shall be determined
by (l) a Qualified Independent Consultant to be a reasonable market rate for fixed-rate
bonds of a corresponding term issued under this Subordinate Indenture on the date of
such calculation, with no credit enhancement and taking into consideration whether such
Indebtedness bears interest that is or is not excluded from gross income for federal
income tax purposes and that is or is not subject to any alternative minimum tiD( or (2) an

Authorized Representative of the Authority by applying the Municipal Market Data
(MMD) Index of the same rating category as the Authority for fixed-rate bonds of the
most closely coresponding final term and pararneters in (l) above in this sentence. For
Balloon Indebtedness that also constitutes Variable Rate lndebtedness, the interest rate
used for such computation shall be determined by (l ) a Qualified lndependent Consultant
to be a reasonable market rate for fixed-rate Subordinate Bonds of a corresponding term
issued under this Subordinate Indenture on the date of such calculation, with no credit
enhancement and taking into consideration whether such Subordinate Bonds bear interest
that is or is not excluded from gross income for federal income tax purposes and that is or
is not subject to any altemative minimum tax or (2) an Authorized Representative of the
Authority by applying the Municipal Market Data (MMD) Index of the same rating
category as the Auttrority for fixed-rate bonds of the most closely corresponding final
term and parameters in (l) above.

(c) Notwithstanding subparagraph (b) above, if any stated maturity date of
Indebtedness that constitutes Balloon Indebtedness occurs within twelve (12) months
from the date of the calculation of Annual Debt Service, the principal amount maturing
shall be assumed to become due and payable on the stated maturity date unless there is
delivered a certificate of an Authorized Representative of the Authority stating that (i) the
Authority intends to refinance such maturity and (ii) the probable terms of such
refinancing. Upon delivery of such certificate, such Balloon Indebtedness shall be

assumed to be refinanced, and Annual Debt Service shall be calculated, in accordance
with the probable terms set out in such certificate, except that such assumption shall not
result in an interest rate lower than that which would be assumed under subparagraph (b)
above and such Balloon Indebtedness shall be amonized over a term of not more than
forty (a0) years from the date of refinancing.

(d) If any Indebtedness that is then proposed to be issued constitutes Tender
Indebtedness, then Tender lndebtedness shall be treated as if the principal amount of such
Subordinate Bonds were to be amortized over a term of not more than 40 years from the
date such Tender Indebtedness was originally issued, except that if any principal maturity
or amortization schedule is set forth in a Supplemental Indenture or other applicable
agreement, such schedule shall be used to determine the principal maturity or
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amortization of such Indebtedness. The interest rate used for such computation shall be
determined by (1) a Qualified Independent Consultant to be a reasonable market rate for
fixed-rate Subordinate Bonds of a corresponding term issued under this Subordinate
Indenture on the date of such calculation, with no credit enhancement and taking into
consideration whether such Indebtedness bears interest that is or is not excluded from
gross income for federal income tax purposes and that is or is not subject to any
altemative minimum tax or (2) an Authorized Representative of the Authority by
applying the Municipal Marka Data (MMD) Index of the same rating category as the
Authority for fixed-rate bonds of the most closely corresponding final term and
parameters in ( I ) above. For all principal and interest payments becoming due prior to the
year in which such Tender Indebtedness is first subject to tender, such payments shall be
treated as described in the other applicable subparagraphs of this definition.

(e) With respect to any Interim Indebtedness, it shall be assumed that the
principal amount of the Interim Indebtedness will be continuously refinanced and will
remain Outstanding until the first Fiscal Year for which interest on the Interim
Indebtedness has not been capitalized or otherwise funded or provided for. For such first
Fiscal Year, it shall be assumed that (i) the Outstanding principal amount of the Interim
Indebtedness will be refinanced with a Series of Additional Bonds that will be amortized
over a period not to exceed forty 1CO) years in such manner as will cause the maximum
annual debt service payments applicable to such Series in any twelve (12) month period
not to exceed I l0% of the minimum annual debt service payments applicable to such
Series for any other twelve (12) month period, and (ii) the Series of Additional Bonds
will bear interest at a fixed interest rate estimated by (l) a Qualified tndependent
Consultant to be the interest rate such Series of Additional Bonds would bear if issued on
such terms on the date of such estimate to be a reasonable market rate for fixed-rate
bonds of a corresponding term issued under this Subordinate Indenture on the date of
such calculation, with no credit enhancement and taking into consideration whether such
Indebtedness bears interest that is or is not excluded from gross income for federal
income tax purposes and that is or is not subject to any alternative minimum tax or (2) an
Authorized Representative of the Authority by applyrng the Municipal Market Data
(MMD) Index of the same rating category as the Authority for fixed-rate bonds of the
most closely corresponding final term and parameters in (l) above. Indebtedness which
is Interim Indebtedness shall not be treated as Balloon [ndebtedness.

(0 Except for Hedge Agreements, Qualified Interest Rate Swap Agreements
are to be disregarded in calculating the Debt Service Reserve Requirement. Upon
incurrence of a Hedge Agreement, all calculations, including for the annual amount on
account of principal and interest on Indebtedness subject to the Hedge Agreement, shall
be made using the Hedge Fixed Rate for the applicable period and such Indebtedness
shall not be considered as Variable Rate Indebtedness for such period.

(g) If money that is not included in the definition of "Revenues" has been
used to pay or has been inevocably deposited with and is held by the Authority to pay
principal and/or interest on Indebtedness, then the principal and/or interest paid from
such money shall be excluded from the computation of Annual Debt Service.
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(h) For any Indebtedness for which a binding commitment, letter of credit or
other credit arrangement providing for the extension of such Indebtedness beyond its
original maturity date exists, the computation of the annual arnount payable on account of
principal and interest on such Indebtedness shall, at thc option of the Authority, be made
on the assumption that such Indebtedness will be amortized in accordance with such
credit arrangement.

ApprovalAmount

The term "Approval Amount" shall mean a majority in aggregate Principal
Amount of the applicable Subordinate Bonds then Outstanding.

Authoritv

The term "Authority" shall mean The Pittsburgh Water and Sewer Authority, a
body corporate and politic existing and operating under the Act.

Authorit), Bonds

The term "Authority Bonds" shall mean all Senior Bonds Outstanding under the
Senior Indenture and all Subordinate Bonds Outstanding under this Subordinate Indenture.

Authorized Representative of the Authorit_v

The term "Authorized Representative of the Authority" shall mean the Chairman,
the Vice Chairperson, the Secretary, the Assistant Secretary, the Executive Director, the Chief
Financial Officer, the Director of Finance, the Chief Corporate Counsel/Chief of Administration,
the Treasurer, the Budget Director or any such other person or persons as may be designated to
act on behalf of the Authority by a certificate executed by the Chairman of the Authority and on
file with the Trustee.

Balloon Indebtedness

The term "Balloon Indebtedness" shall mean all or any portion of any
lndebtedness 25o/o or more of the initial principal of which matures on the same date or within
such Fiscal Year. For purposes of this definition, the principal amount maturing on any date
shall be reduced by the amount of such Indebtedness scheduled to be amortized by prepayment
or redemption prior to its stated maturity date. If any indebtedness consists partially of Variable
Rate Indebtedness and partially of indebtedness bearing interest at a fixed rate, the portion
constituting Variable Rate Indebtedness and the portion bearing interest at a fixed rate shall be
treated as separate issues for purposes of determining whether any such indebtedness constitutes
Balloon Indebtedness.

The term "Board" shall mean the governing body of the Authority

Board
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Bond Counsel

The term "Bond Counsel" shall mean an attomey or firm of attomeys selected by
the Authority which is a nationally recognized and experienced bond counsel relating to the
financing of facilities through the issuance of tax-exempt or taxable bonds.

Bond lnsurance Policy

The term "Bond Insurance Policy" shall mean a municipal bond insurance policy
or policies, including any andorsements thereto, issued by a Bond Insurer guaranteeing the
scheduled payment of the principal of and interest on Subordinate Bonds.

Bond lnsurer or lnsurer

The term "Bond Insurer" or "lnsurer" shall mean an insurance company guaranteeing the
payment of principal and interest on Subordinate Bonds when due.

Bond Year

The term "Bond Year" shall mean, each year, the twelve (12) month period
comrnencing on the date of issuance of a Series of Subordinate Bonds or the anniversary date
thereof, or as othenvise provided in the Supplemental Indenrure or the Tax Regulatory
Certificate for a Series of Subordinate Bonds.

Business Day

Except as otherwise defined in a Supplemental Indenture related to a Series of
Subordinate Bonds, the term "Business Day" shall mean a day on which banking business is
transacted, but not including a Saturday, Sunday or legal holiday, or any day on which banks
located in each of the cities in which the offices of the Trustee and the Paying Agent responsible
for the administration of this Subordinate Indenture are located are authorized by law to close, or
any day on which the New York Stock Exchange is closed.

Capital Additions

The term "Capital Additions" shall mean all new or additional property, which the
Authority has authority to, or is required to, construct or acquire with respect to the Systan, and
any and all permanent improvements, replacements, additions, extensions and betterments to real
or fixed property of the Authority with respect to the System.

Capital Aporeciation Bonds

The term "Capital Appreciation Bonds" shall mean Subordinate Bonds as to
which the Accreted Value is payable only at the maturity or prior redemption of the Subordinate
Bonds. For purposes of consents, voting .ights, Bondowner rights, or any other matter herein
determined by a percentage of the aggregate Principal Amount of Subordinate Bonds
Outstanding, Capital Appreciation Bonds shall be valued at their Accreted Values.
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Capital Appreciation and Income Bonds

The term "Capital Appreciation and lncome Bonds" shall mean Subordinate
Bonds as to which interest is defened and compounded prior to the date after which interest
ceases to be deferred and compounded and the interest becomes curently payable. For purposes

of consents, voting rights, Bondowner rights, or any other matter in herein determined by a
percentage of the aggregate Principal Amount of Subordinate Bonds Outstanding, Capital
Appreciation and Income Bonds shall be valued at their Accreted Values.

Capitalized Interest

The term "Capitalized Interest" shall mean the amount of interest on Subordinate
Bonds, if any, funded from the proceeds of the Subordinate Bonds or other money that are

deposited with the Trustee in the Debt Service Fund as shall be described in a Supplemental
Indenture upon issuance of Subordinate Bonds to be used to pay interest on the Subordinate
Bonds.

Code

The term "Code" shall mean the Intemal Revenue Code of 1986, as amended, including
applicable regulations, rulings and revenue procedures promulgated or applicable thereunder.

Common Debt Service Reserve Requirement

The term "Common Debt Service Reserve Requirement" shall mean, for all Common
Debt Service Reserve Secured Bonds, the least of (i) l0% of the aggregate original stated
Principal Amount of all Common Debt Service Reserve Secured Bonds (provided that if any
Common Debt Service Reserve Secured Bonds have more than a de minimis (2%) amount of
original issue discount or premium, the issue price of such Common Debt Service Reserue

Secured Bonds (net of pre-issuance accrued interest) is used to measure the l0% limitation in
lieu of its stated Principal Amount), (ii) the maximum amount of aggregate Annual Debt Service
on all Common Debt Service Reserve Secured Bonds in any Fiscal Year, or (iii) 125% of
average aggregate Annual Debt Service on all Common Debt Service Reserve Secured Bonds.

Common Debt Service Reserve Secured Bonds

The term "Common Debt Service Reserve Secured Bonds" shall mean any Series of
Subordinate Bonds for which this Subordinate Indenture or the Supplemental Indenture
authorizes said Bonds to be secured by the Common Debt Service Reserve Requirement. The
20198 Subordinate Bonds shall be Common Debt Service Reserve Secured Bonds.

Fund

The term "Construction Fund" shall mean the Construction Fund designated and
established pursuant to Section 5.01 hereof.
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Construction Project

The term "Construction Project" shall mean the acquisition or construction of
Capital Additions or other improvements to the System, as the same may be amended from time
to time.

Consulting Engineer

The term "Consulting Engineer" shall mean a person who is a registered

professional engineer under the laws of the Commonwealth qualified to pass on engineering
questions relating to the operation and maintenance of water, stormwater and sewer systems,

who is appointed by the Board, who is in fact independent (although such person may be

regularly retained by the Authority) and who is not unsatisfactory to the Trustee. If such person

be an individual, such person shall not be a member of the Board or an offic€r or employee of the
Authority or the City. If such person be a partnership or corporation, such person shall not have

a partner, director, officer or substantial stockholder who is a member of the Board or an officer
or employee of the Authority or the City. The Consulting Engineer may perform similar services
for the City.

Continuing Disclpsure Undertaking

The term "Continuing Disclosure Undertaking" shall mean the continuing
disclosure undertaking or continuing disclosure agreement, if any, relating to a Series of
Subordinate Bonds.

Cost

The term "Cost", when used with reference to a Construction Project or with
reference to Capital Additions, shall mean the amounts required to be paid to construct and

complete the Construction Project or to construct or otherwise acquire such Capital Additions,
and shall include, in addition to such other iterns as are included within any proper definition of
cost, allowances or charges for interest during construction and for a reasonable period

thereafter, which is not othenvise provided for, taxes, engineering, legal, fiscal and

superintendence expenses and premiums for casualty and other insurance and all expenses

incurred by the Authority in connection with the preparation, issue and sale of the Subordinate
Bonds or other Indebtedness including discounts (if any) incurred on the sale of the Subordinate
Bonds or other Indebtedness.

Counsel

The term "Counsel" shall mean legal counsel admitted to practice before the

Supreme Court of the Commonwealth, who may but need not be counsel regularly retained by
the Authority, and not unsatisfactory to the Trustee.

Counsel's Opinion
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The term "Counsel's Opinion" shall mean an opinion signed by an attomey or
firm of attorneys selected by the Authority or the Trustee, respectively.

Counterparty

The term "Counterparty" shall mean any counterparty (the party other than the
Authority) on a Qualified Interest Rate Swap Agreement.

Credit Facility

The term "Credit Facility" shall mean a letter of credit, liquidity facility, a bond
insurance policy, surety bond or similar arrangement securing any obligation of the Authority
with respect to any Indebtedness.

Current Expenses

The term "Current Expenses" shall mean all current expenses directly or indirectly
attributable to the ownership or operation of the System, including reasonable and necessary
usual expenses of administration, operation, maintenance and repair; costs for billing and
collecting the rates; insurance premiums; costs and expenses of any Credit Facility; and legal,
engineering, auditing and financial advisory expenses; all as determined (except as other
specified in this Subordinate lndenture) in accordance with GAAP for entities such as the
Authority consistently applied, excluding (a) any payments payable by the Authority to the City
under the Cooperation Agreement, (b) any payments in lieu of taxes or allowance for
depreciation or amortization, and (c) expenses which constitute extraordinary, nonrecurring and

non-continuing expenses of the System in the written opinion of the Qualified Independent
Consultant.

Current Interest Capital Appreciation Bonds

The term "Current Interest Capital Appreciation Bonds" shall mean Subordinate
Bonds as to which a portion of interest is currently payable and a portion of the interest is
defened and compounded until the Accreted Value is payable only at the maturity or prior
redemption of the Subordinate Bonds. For purposes of consents, voting rights, Bondowner
rights, or any other matter herein determined by a percentage of the aggregate Principal Amount
of Subordinate Bonds Outstanding, Current Interest Capital Appreciation Bonds shall be valued
at their Accreted Values.

Debt Service Reserve Fund Policy

The term "Debt Service Reserve Fund Policy" shall mean a Municipal Bond Debt
Service Reserve Fund Policy or Policies issued by a Bond Insurer and deposited into the
Subordinate Debt Service Reserve Fund.
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Debt Service Reserve Requirement

The term *Debt Service Reserve Requirement" shall mean the applicable
Common Debt Service Reserve Requirernent or the Series Debt Service Reserve Requirement.

DTC

The term "DTC" shall have the meaning set forth in Section 2.10 hereof.

DTC Representation Letter

The term "DTC Representation Letter" shall have the meaning set forth in Section
2.1 0 hereof.

EMMA

The term ''EMMA" shall mean the Electronic Municipal Market Access system
operated by the MSRB, or any successor system.

Fiscal Year

The term "Fiscal Year" shall mean the period of twelve months beginning on
January I of each year or such other twelve month period as may be designated by the Authority.

Fund

The term "Fund" shall mean any of the various funds created under this
Subordinate Indenture including in a Supplernental Indenture.

GAAP

The terrn "GAAP" shall mean generally accepted accounting principles.

Grant

The term "Grant" shall rnean a grant provided by any entity to or for the
Authority for the payment of Current Expenses.

Hedee Aereement

The term "Hedge Agreement" shall mean an Interest Rate Swap, cap, collar, floor,
forward or other hedging agreement, anangement or security however denominated, expressly
identified pursuant to its terms as being entered into in connection with and in order to hedge

interest rate fluctuations on all or a portion of any Indebtedness where (a) interest on such

Indebtedness or such portion ofsuch Indebtedness is payable at a variable rate ofinterest for any

future period of time or is calculated at a varying rate per annum, and (b) a fixcd rate is specified
by the Authority in such agreement, or such Indebtedness, taken together with such agreement
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results in a net fixed rate payable by the Authority for such period of time (the "Hcdge Fixed

Rate"), assuming the Authority and the party(ies) with whom the Authority has entered into the

agreement make all payments required to be made by the terms of the agreanent, provided that

no such agreement may be entered into by the Authority unless any termination or similar
payment which may be payable by the Authority thereunder is expressly subordinate to the

obligation of the Authority on the Indebtedness.

Hedee Fixed Rate

The term "Hedge Fixed Rate" shallhave the meaning set forth in the definition of
Hedge Agreement above.

Holder of Subordinate Bonds

The term "Holder of Subordinate Bonds" or "Bondholder" or "Holder" or "Owner
of Subordinate Bonds" or "Owner* or "Bondowner" or any similar term shall mean any

registered owner of any Subordinate Bond.

Indebtedness

The term "lndebtedness" shall mean (a) Senior Debt, including the Senior Bonds

and Other Senior Parity Indebtedness, (b) Subordinate Debt, including Subordinate Bonds, Other
Subordinate Parity lndebtedness and Secondary Subordinate Debt, and (c) other debt of the

Authority not secured by the Revenues.

lndependent Auditor

The term "lndependent Auditor" shall mean a person who is engaged in the

accounting profession, who is a nationally recognized certified public accountant under the laws
of the Commonwealth, who is in fact independent (although such person may be regularly
retained by the Authority) who is appointed by the Board and who is not unsatisfactory to the

Trustee. lf such person be an individual, such person shall not be a member of the Board, or an

officer or employee of the Authority. If such person be a partnership or corporation, such person

shall not have a partner, director, officer or substantial stockholder who is a mernber of the Board
or an officer or employee of the Authority.

Interest Account

The term "lnterest Account" shall mean the Interest Account in the Subordinate
Debt Service Fund so designated and created by Section 6.01(bxl) hereof.

Interest Payment Date

The term "Interest Payment Date" shall mean the interest payment dates specified
herein or in any Supplemental Indenture with respect to Subordinate Bonds issued thereunder, or
the applicable interest payment dates for any other Indebtedness.
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Interim Indebtedness

The term "lnterim lndebtedness" shall mean any Indebtedness (i) for or with
respect to which no principal payments are required to be made other than on the maturity date
thereof, which date shall be no later than five (5) years from the date of its delivery to the initial
purchasers, and (ii) which are authorized by an agreement that declares the Authority's intent, at
the time of issuance, to refund or refinance all or a part of the same prior to or on such maturity
date, including cornmercial paper, notes, and similar obligations.

Letter of Credit

The term "Letter of Credit" shall mean an irrevocable transferable direct-pay
letter of credit or standby letter of credit issued for a Series of Subordinate Bonds by a Letter of
Credit Bank for the account of the Authority in favor of the Trustee supporting a Series of
Subordinate Bonds as set forth in a Reimbursement Agreement.

Letter of Credit Bank

The term "Letter of Credit Bank" shall mean the issuer of a Letter of Credit
pursuant to a Reimbursement Agreement.

Liquidity Facility

The term "Liquidity Facility" shall mean a standby bond purchase agreement or
other liquidity facility pursuant to which the provider or providers agree to purchase Subordinate
Bonds issued pursuant to this Subordinate Indenrure tendered for purchase in accordance with a

Supplanental Indenture, (ii) the provider of which has short-term ratings of at least "A-1" from
S&P and "P-1" fiom Moody's (unless such requirement is waived by the applicable Bond
Insurer or Letter of Credit Bank) and (iii) which is acceptable to the applicable Bond Insurer or
Letter of Credit Bank and each Rating Service and otherwise satisfying the requirements of a

Supplanental Indenture pursuant to which Subordinate Bonds supported by such Liquidity
Facility were issued.

Liquidity Facilitv Issuer

The term "Liquidity Facility Issuer" shall mean the issuer of a Liquidity Facility
pursuant to a Reimbursement Agreement.

Moodli's

The term "Moody's" shall mean Moody's Investors Service, its successors and

assigns, and, ifsuch corporation shall be dissolved or liquidated or shall no longer perform the
functions of a securities rating agency, "Moody's" shall be deemed to refer to any other
nationally recognized securities rating agency designated by the Authority, by notice to the
Trustee.

MSRB
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The term *MSRB" shall mean the Municipal Securities Rulemaking Board, or any

successor agency.

Net Revenues

The term nNet Revenues", when usd with reference to any period, shall mean the
Revenues of the Authority for such period, less all Current Expenses for such period.

Other Senior Parit}, lndebtedness

The term "Other Senior Parity Indebtedness" shall have the meaning set forth in
the Senior Indenture.

Other Subordinate Parit.v Indebtedness

The term "Other Subordinate Parity Indebtedness" shall mean any other
Indebtedness incurred by the Authority under this Subordinate Indenture or secured by this
Subordinate Indenture that the Authority is required, or has elected, to treat as payable on a

parity with the Subordinate Bonds with respect to the pledge of Revenues, including
Reimbursement Obligations under Reimbursement Agreements and Periodic Payments under

Qualified [nterest Rate Swap Agreements.

Other Subordinate Parity [ndebtedness Party

The term "Other Subordinate Parity Indebtedness Party" shall mean the other
party (not the Authority) on Other Subordinate Parity Indebtedness, including, without
limitation, any Letter of Credit Bank, Liquidity Facility Issuer, or Counterparty (but only with
respect to Periodic Payments).

Outstanding

The term "Outstanding under this Subordinate Indenture" or "Outstanding
hereunder" or "Outstanding", when used with reference to Subordinate Bonds, shall mean, at any

date as of which the amount of Outstanding Subordinate Bonds is to be determined, the

aggregate ofall Subordinate Bonds authenticated and delivered under this Subordinate [ndenture,
except

(i) Subordinate Bonds cancelled at or prior to such date;

(ii) Subordinate Bonds for the payrnent of which funds shall have been

theretofore deposited in tnrst with the Trustee and which shall have matured
by their terms but shall not have been surrendered for payment;

(iii) Subordinate Bonds for the redemption or payment of which funds in the full
irmount required, either alone or together with the interest to be eamed
thereon, but without the need to reinvest interest or principal, shall then be
irrevocably held in trust by the Trustee, provided that noticc of such
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redemption shall have been provided as set forth in Article IV or provisions
satisfactory to the Trustee shall have been made for providing such notice;

(iv) Subordinate Bonds deemed to be paid pursuant to the provisions of Article
XII hereof.

With respect to Indebtedness other than Subordinate Bonds, "Outstanding" shall
mean Indebtedness which has not been paid and with respect to which payment has not been
provided for.

Pavine Aeent

The term "Paying Agent" shall initially mean The Bank of New York Mellon
Trust Company, N.A., its successors and assigns, and any successor paying agent or co-paying
agent appointed by the Authority.

Periodic Payments

The term "Periodic Payments" shall mean any regularly scheduled fixed payment
payable by the Authority to the Counterparty pursuant to the terms of any Qualified Interest Rate
Swap Agreement(s); however, Periodic Payments shall not include any termination payments or
any other sums payable under the Qualified Interest Rate Swap Agreement that are not regularly
scheduled payments payable by the Authority.

Policy Costs

The term "Policy Costs" shall mean, collectively, the repayment of any draws
under a Debt Service Reserve Fund Policy and related reasonable expenses incurred by a Bond
Insurer (together with interest thereon).

Prime Rate

The term "Prime Rate" means the rate of interest announced, from time to time,
by the Trustee as its prime rate.

Principal Account

The term "Principal Account" shall mean the Principal Account in the
Subordinate Debt Service Fund so designated and created by Section 6.0l(bxl) hereof.

Principal Amount

The term "Principal Amount" with respect to any Indebtedness, shall mean the
stated principal thereon, the Accreted Value thereof, as applicable, or such other amount payable
on any Indebtedness that is designated as principal pursuant to a Supplemental Indenture.
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Principal Office of the Trustee

The term "Principal Office" shall mean the designated corporate trust office of the

Trustee responsible for the administration of this Subordinate Indenture or at the office of any

successor trustee or paying agent appointed under this Subordinate Indenture.

Oualifi ed Independent Consultant

The tenn "Qualified lndependent Consultant" shall mean an independent

professional consultant having the skill and experience necessary to provide the particular
certificate, report or approval required by the provision of this Subordinate Indenture or any
Supplanental Indenture in which such requirement appears, including without limitation a

Consulting Engineer and an Independent Auditor.

Oualified lnterest Rate Swap Aereement

The term "Qualified Interest Rate Swap Agreement" shall mean any agreement

relating to any Subordinate Bonds issued or to be issued under this Subordinate Indenture with a
Counterparty whereby the Authority will pay to the Counterparty periodic fixed amounts based

upon a fixed perce,ntage of a notional amount specified in such agreement and such Counterpany
will pay to the Authority certain periodic floating amounts based upon a variable percent of the

same notional amount; provided, that the underwriter for the applicable Subordinate Bonds or the

Authority's financial advisor has certified to the Authority and the Trustee that (based upon then

current market conditions) such Qualified Interest Rate Swap Agreement creates an overall lower
Debt Service Requirernent than would be attained through the issuance of Additional Bonds in
an amount equal to such notional amounts at a fixed rate without such Qualifred Interest Rate

Swap Agreement. Periodic Payments under a Qualified Interest Rate Swap Agreement may be

on parity with the Subordinate Bonds to which the Qualified Interest Rate Swap Agreernent
relates.

Rate Covenant

The term "Rate Covenant" shall mean the obligation of the Authority to fix,
charge, collect and revise rates, fees and other charges for the use of, and the services fumished
by, the System sufficient to meet the requiranents of this Subordinate Indenture, including
without limitation Section 7.01.

Rate Covenant Net Revenues

The term "Rate Covenant Net Rcvenues" shall mean Net Revenues, provided that

Net Revenues shall be adjusted for the purpose of determining compliance with the Rate

Covenant as follows: (i) to include transfers from the Rate Stabilization Fund to the Revenue

Fund (as provided in Section 6.08 of the Senior lndenture), and (ii) to exclude transfers to the

Rate Stabilization Fund from the Revenue Fund (as provided in Section 6.08 of the Senior
Indenture).
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Rating Asency

The term "Rating Agency" shall mean Moody's or S&P, or either of them, and
their successors, or any other nationally recognized statistical rating organization selected by the
Authority.

Record Date

The term "Record Date" shall mean the fifteenth day (whether or not such day is a
Business Day) immediately preceding any Interest Payment Date or such other date set forth in a
Supplanental Indenture.

Reimbursement Agreement

The term "Reimbursement Agreement" shall mean an agreemant between the
Authority and a Letter of Credit Bank or between the Authority and a Liquidity Facility lssuer,
which agreements may be amended from time to time in accordance with the terms hereof and
thereof.

Reimbursement Oblisations

The term "Reimbursement Obligations" shall mean the obligations to reimburse
the Lefter of Credit Bank for draws on such Letter of Credit Bank's Letter of Credit, or to
reimburse a Liquidity Facility Issuer making liquidity payments pursuant to a Liquidity Facility
and to pay all other amounts due or to become due under the applicable Reimbursement
Agreement.

Reserve Determination Date

The term "Reserve Determination Date" shall mean any date established in
writing by an Authorized Representative of the Authority for the valuation of investments,
including any Debt Service Reserve Fund Policy and other applicable credit facilities, in the

Subordinate Debt Service Reserve Fund, which valuation shall be at least annually.

Resolution of the Board or Resolution of the Authoritv

The term "Resolution of the Board" or "Resolution of the Authority" shall mean a
resolution certified by the Secretary or Assistant Secretary of the Authority to have been duly
adopted by the Board and to bc in full force and effect on the date of such certification.

Revenue Fund

The term "Revenue Fund" shall mean the fund so designated and created by
Section 6.01(l ) of the Senior Indenture.
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Revenues

The term "Revenues" shall mean any and all rates, fees, rents and charges

established or to be established, levied and collected in connection with, and all other payments,

revenues of whatever kind or character arising from, the operation or ownership of any property

of the Authority or any part thereof (except tap or connection fees and charges to the extent such
fees or charges are pledged in accordance with the Act as a refund to such person who has paid

for the construction of any extension of the System), any income earned on the moneys or
investments on deposit in the Debt Service Fund, Debt Service Reserve Fund, Construction
Fund, Revenue Fund, Operating Fund, Operating Reserve Fund, Rate Stabilization Fund and any

sinking, purchase or analogous fund created under the Senior Indenture and hereunder and any
Periodic Payments received by the Authority from the Counterparty pursuant to any Quatified
Interest Rate Swap Agreement which, upon receipt, shall be transferred to and deposited in the

Revenue Fund, all as determined (except as other specified in this Subordinate Indenture or the

Senior Indenture) in accordance with GAAP for entities such as the Authority consistently
applied. Revenues shall not include refundable customer deposits or other payments solely in
aid of construction, any Crrants, payments from PENNVEST or similar payments, or the
proceeds resulting from the sale of all or a portion of the System.

Secondary Subordinate Debt

The term "Secondary Subordinate Debt" shall mean Subordinate Debt which has

pledged to its payment Net Revenues, alone or in conjunction with other sources, as a

subordinate lien pledge after the pledge of Net Revenues to secure the Senior Debt and to secure

Subordinate Bonds and Other Subordinate Parity Indebtedness. Such debt as of the date hereof
includes the PENNVEST Loans, the 2018 Revolving Credit Agreement with JPMorgan Chase

Bank, N.A. and the 2018 Operating Line of Credit with PNC Bank, National Association.

Senior Bond or Senior Bonds

The term "Senior Bond" or nSenior Bonds" shall mean any bond or all the bonds,

as the case may be, authenticated and delivered under the Senior lndenture, and not including
Subordinate Bonds.

Senior Debt

The term "Senior Debt" shall mean the Senior Bonds and Other Senior Parity
Indebtedness.

Senior lndenture

The term "Senior Indenture" shall mean the Amended and Restated Trust
Indenture dated as of October 15, 1993, amended and restated as of November 1,2017, and
effective on December 28,2017, with The Bank of New York Mellon Trust Company, N.A., as

trustee, as amended and supplanented from time to time, together with any replac€ment
indenrure pursuant to which a first lien on Revenues is pledged.
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Separate Series Debt Service Reserve Requirement

The term "Separate Series Debt Service Reserve Requirement" shall mean, for
any Series of Additional Bonds hereunder for which the Supplemental Indenture authorizes a
Separate Series Debt Service Reserve Requirement, the amount, if any, specified in such
Supplemental Indenture as the Separate Series Debt Service Reserve Requirement; provided,
however, that such amount shall not exceed the maximum amount permitted by the Code. Such
amount may be zero.

Separate Series Debt Service Reserve Secured Bonds

The term "Separate Series Debt Service Reserve Secured Bonds" shall mean any
Series of Subordinate Bonds for which the Supplemental Indenture authorizes said Bonds to be
secured by funds constituting a Separate Series Debt Service Reserve Requirement.

Series or Series of Subordinate Bonds

The term "Series" or "Series of Subordinate Bonds" shall mean a separate series
or subseries of Subordinate Bonds issued hereunder or under a Supplemental lndenture.

Series Debt Service Reserve Account

The term "Series Debt Service Reserve Account" shall mean each account in the
Debt Service Reserve Fund related to a particular Series of Bonds that is required to be funded as

required in a Supplemental lndenture.

Series Debt Service Reserve Reouirement

The term "Series Debt Service Reserve Requirement" shall mean for any Series of
the Subordinate Bonds, the Common Debt Service Resere Requirement or the Separate Series
Debt Service Reserve Requirement set forth in the Supplanental lndenture authorizing such
Series of Subordinate Bonds.

SinkinB Fund Account

The term "Sinking Fund Account" shall mean the Sinking Fund Account in the
Subordinate Debt Service Fund created in Section 6.01(bXl) hereof.

S&P

The term "S&P" shall mean Standard & Poor's Corporation, its successors and
assigns, and, if such corporation shall be dissolved or liquidated or shall no longer perform the
functions of a securities rating agency, "S&P" shall be deemed to refer to any other nationally
recognized securities rating agency designated by the Authority, by notice to the Trustee.
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Subordinate Bond or Subordinate Bonds

The term "Subordinate Bond" or "Subordinate Bonds" shall mean any bond or all
the bonds, as the case may be, authenticated and delivered under this Subordinate Indenture, and
not including Senior Bonds.

Subordinate Debt

The term "Subordinate Debt" shall mean any bonds, notes or other obligations
issued in connection with the System (a) which are designated by the Authority as Subordinate
Debt, and (b) which may have pledged to their payment Net Revenues, alone or in conjunction
with other sources, as a subordinate lien pledge after the pledge of Net Revenues to Senior Debt.
Subordinate Debt shall include amounts owed to letter of credit banks or liquidity facility
providers securing Subordinate Debt or periodic payments due on interest rate swap agreements
related to Subordinate Debt, which shall be payable in accordance with Section 6.02(3) of the
Senior Indenture, or termination or other payments (other than periodic payments) due under
interest rate swap agreements related to Subordinate Debt, which shall be payable in accordance
with Section 6.02(5) of the Senior Indenture.

Subordinate Debt Service Fund

The term "Subordinate Debt Service Fund" is the fund so designated and created
by Section 6.01(bXl) hereof.

Subordinate Debt Service Reserve Fund

The term "Subordinate Debt Service Reserve Fund" is the fund so designated and

created by Section 6.01(bX2) hereof.

Subordinate Indenture

The term "Subordinate lndenture" or "this Subordinate Indenture" shall mean this
amended and restated subordinate trust indenture and all indentures supplemental hereto.

Subordinate Rebate Fund

The term "Subordinate Rebate Fund" shall mean the fund so designated and
created pursuant to Section 6.01(bX4) hereof-

Subordinate Redemption Fund

The term "Subordinate Redemption Fund" shall mean the fund so designated and
created pursuant to Section 6.01(bX3) hereof.
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Supplemental Indenture

The term "Supplernental Indenturen or "lndenture supplemental hereto" shall
mean any indenture now or hereafter duly authorized and entered into in accordance with the
provisions of this Subordinate Indenture.

System

The term "System" shall mean and include, as of any particular time, (i) all
tangible property, fixed or moveablg then owned or operated by thc Authority and used in the
rendering of water service, stormwater service, and sewer service by the Authority, (ii) all
Capital Additions then constnrcted or otherwise acquired relating to water serice, stormwater
service, and sewer service, and (iii) all franchises used or useful to the Authority at such
particular time in the rendering of water selice, stomwater service, and sewer service by the
Authority.

Tax Resulatory Certificate

The term "Tax Regulatory Certificate" shall mean a Tax Regulatory Certificate,
Tax Regulatory Agreement, Non-Arbitrage Certificate or similar tax certificate of the Authority
executed and delivered by the Authority in respect of a Series of Subordinate Bonds issued under
thi s Subordinate Indenture.

Tender Indebtedness

The term "Tender Indebtedness" shall mean any Indebtedness a feature of
which is an option or obligation on the part of the holders of such Indebtedness to tender all or a
portion of such Indebtedness to a fiduciary for payment or purchase and requiring that such
Indebtedness or a portion ofsuch lndebtedness be purchased ifproperly tendered.

Tern-r Bonds

The term "Term Bonds" shall mean any Subordinate Bonds stated to mature on a
specified date and required to be redeemed in part prior to maturity according to a sinking fund
schedule.

Test Period

The term "Test Period" shall mean any 12 consecutive months of the last 24
months prior to the testing date.
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Trust Estate

The term "Trust Estate" shall have the meaning set forth in the Granting Clause

hereto.

Trustee

The term "Trustee" shall mean The Bank of New York Mellon Trust Company,

N.A., its successors in the trust hereunder.

Valuation Date

The term "Valuation Date" with respect to any Capital Appreciation Bonds,

Capitd Appreciation and Income Bonds, or Current Interest Capital Appreciation Bonds, shall
mean the date or dates set forth in the Supplernental Indenture on which specific Accreted
Values are assigned to such Capital Appreciation Bonds, Capital Appreciation and Income

Bonds, or Current Interest Capital Appreciation Bonds.

Variable Rate Indebtedness

The term "Variable Rate Indebtedness" shall mean any Indebtedness the interest
rate on which is not fixed to maturity at the time of calculation, or other relevant time.

Section 1.02 Rules of lnterpretation. Except where the context otherwise
requires, (i) words importing one gander shall include all genders and words importing the

singular number shall include the plural and vice vers4 (ii) references to any entities shall

include their successors and assigns, and (iii) references to any documents shall include any

subsequent amendments and supplernents thereto.

Section 1.03 Effect on Existine Subordinate Indenture. This 20l9-l
Supplernental Subordinate Trust lndenture constitutes the Amended and Restated Subordinate
Trust Indenture and it replaces in its entirety the Existing Subordinate lndenture without
impairment to the liens created by the Existing Subordinate [ndenture. By their purchase of the
20198 Subordinate Bonds, the Holders of the 20198 Subordinate Bonds, on behalf of
themselves and all future holders of the 20198 Subordinate Bonds, consent to the provisions of
this Amended and Restated Subordinate lndenture and to the replacement in its entirety of the
Existing Subordinate Indenture.

ARTICLE II

DESCRIPTION. EXECUTION AND REGISTRATION OF BONDS

Section 2.01 Issuance of Subordinate Bonds: 20198 Subordinate Bonds: Form
and Terms thereof. The Subordinate Bonds may, at the election of the Authority, be issued in
one or more Series and shall be designated generally as the "Water and Sewer System
Subordinate Revenue Bonds" of the Authority or similar designation.
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There is hereby created one new series of Subordinate Bonds to be issued under

and secured by this Subordinate Indenture, on a parity with the other Subordinate Bonds of the

Authority which may be issued in the future pursuant to Section 3.02 of this Subordinate
Indenture, to be designated "The Pittsburgh Water and Sewer Authority, Water and Sewer

System Subordinate Revenue Refunding Bonds, Series B of 2019," in the aggregate principal
amount of $104,290,000. The 20198 Subordinate Bonds shall be issued for the purpose of
providing funds for the payment of the cost of the 2019 Project. The 20198 Subordinate Bonds

shall be substantially in the form attached hereto as Exhibit C, with such necessary or appropriate
insertions, omissions and variations as may be required or permitted by this Subordinate
Indenture. The 20198 Subordinate Bonds sha[[ be executed in the form and manner herein
specified and delivered to the Trustee for authentication and the Trustee shall authenticate and

deliver the principal amount of 20198 Subordinate Bonds, but only upon receipt by the Trustee

of the Resolution, this 2019-1 Supplernental Indenture and certificates, opinions and all other
materials and documents as provided in Section 3.02 of this Subordinate Indenture. The 20198
Subordinate Bonds as issued hereunder will be subject to the provisions of this Subordinate
Indenture. The 20198 Subordinate Bonds are Common Debt Service Reserve Secured Bonds
hereunder.

The 20198 Subordinate Bonds shall be issuable only as fully registered bonds in
denominations of $5,000 or any integral multiple thereof. The 20198 Subordinate Bonds shall

be numbered and shall bear such prefixes as may be satisfactory to the Authority and the

Trustee. The 20198 Subordinate Bonds shall bear interest on the unpaid principal thereof at the

annual fixed rates set forth below, computed on the basis of a 360-day year consisting of trvelve
30-day months, payable semiannually on March I and September I of each year, commencing
Septernber l, 2019 until the principal thereof shall have been paid or provided for. The 20198
Subordinate Bonds shall mature on the following dates and in the following principal amounts
and bear interest at the following rates:

20198 Subordinate Bonds

Manrity Date
(September 1)

2030
2031
2032
2033
2034
2035

Each 20198 Subordinate Bond shall bear interest from the immodiately
preceding Interest Payment Date to which interest has been paid, (a) unless the date of
authentication is after the Record Date and on or before the succeeding Interest Payment Date in
which case such 20198 Subordinate Bond shall bear interest from such succeeding Interest

Payment Date or (b) unless the date of authentication is on or prior to September l,2Ql9 and if
no interest has been paid on such 20198 Subordinate Bond, such 20198 Subordinate Bond shall

bear interest from luly 2,2019.

Principal
$2,990,000

$ 15,405,000

$25,600,000
$26,635,000
$27,880,000
$5,780,000

Interest Rate

5.000%
5.000%
5.000%
5.000%
4.000%
4.000%
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The debt service schedule for the 20198 Subordinate Bonds is set forth in
Exhibit D hereto.

The 20198 Subordinate Bonds shall be redeemable as provided therein and in
Article IV hereof.

Subject to applicable provisions hereof, all Additional Bonds shall be issued and
shall contain such maturities, payment terms, interest rate provisions, redemption or prepayment
features and other provisions as shall be set forth in the Supplanental Indenture providing for the
issuance of such Additional Bonds.

The Subordinate Bonds shall be limited obligations of the Authority, payable
solely from the Trust Estate. The Subordinate Bonds shall constitute a valid claim of the
respective Owners thereof against the Trust Estate, which is pledged, subject to the pledge to
secure Senior Debt under the Senior Indenture, to secure the payment of the principal of,
redemption premium, if any, and interest on the Subordinate Bonds, and which shall be utilized
for no other purpose, except as expressly authorized in this Subordinate Indenture and the Senior
Indenture. The Subordinate Bonds shall not constitute general obligations of the Authority and

under no circumstances shall the Subordinate Bonds be payable from, nor shall the registered
Owners thereof have any rightful claim to, any income, revenues, funds or assets of the
Authority other than those pledged hereunder as security for the payment of the Subordinate
Bonds.

Section 2.02 Registration of Subordinate Bonds. The Authority shall keep or
cause to be kept at the Principal Office of the Trustee books for the registration and transfer of
Subordinate Bonds; and the Authority will register or transfer or cause to be registered or
transferred therein, as hereinafter provided and under such reasonable regulations as it may
prescribe, any Subordinate Bond entitled to be so registered or transfened, upon presentation for
such puqpose. The Trustee is hereby appointed as registrar of the Authority for the purpose of
registering, transferring and exchanging the Subordinate Bonds. A Bond Insurer shall, upon the
occurrence of an event of default triggering an obligation to make payments under the lnsurance
Policy, have the right to inspect the registration books maintained pursuant to this Section 2.02.

Section 2.03 Uniform Commercial Code. The Subordinate Bonds shall be
securities under the Pennsylvania Uniform Commercial Code lnvestment Securities and shall be
negotiable instruments to the extent provided therein.

Section 2.04 Transfers and Exchances of Subordinate Bonds. Upon surrender
for transfer of any fully registered Subordinate Bond at the Principal Office of the Trustee, the
Trustee shall authenticate and deliver in the name of the transferee or transferees one or more
new fully registered Subordinate Bonds of authorized denominations for the aggregate Principal
Amount which the Bondholder is entitled to receive.

Any Subordinate Bond shall be exchangeable for Subordinate Bonds of any
authorized denomination, in an aggregate Principal Amount equal to the Principal Amount of the
Subordinate Bond presented for exchange.

29



FR VIIT

All Subordinate Bonds presented for transfer or exchange shall be accompanied
by a written instrument or instruments of transfer or authorization for exchange, in form
satisfactory to the Trustee, duly executed by the Bondholder or by his duly authorized attorney.
No transfer of any Subordinate Bond shall bc valid unless made on the registration books by the
registered Owner in person, or by his duly authorized attomey. Such registrations, exchanges
and transfers shall be without expense to the Holders of the Subordinate Bonds, but any taxes,
fees or other govemmental charges required to be paid with respect to the same shall be paid by
the Holder requesting any such registration, exchange or transfer as a condition precedent to the
exercise of such privilege. Subordinate Bonds may be presented for exchange or transfer only at
the Principal Office of the Trustee or at the office of any Paying Agent as the Authority may
hereafter appoint.

The Trustee shall not be required to register the hansfer or exchange of any
Subordinate Bond (i) during a period beginning at the opening of business fifteen (15) days
before the day of the mailing of notice of redemption of the Subordinate Bonds and ending at the
close of business on the date of such mailing, (ii) at any time following the selection of such
Subordinate Bonds, in whole or in part, for redemption, or (iii) during the period commencing on
a Record Date and ending on the corresponding lnterest Payment Date.

ln the event the Subordinate Bonds are no longer Book-Entry Bonds, to the extent
that the Holder of the Subordinate Bonds under this Subordinate Indenture is not an exempt
recipient under Treas. Reg. $ 1.6M5-(c)(3), such Holder shall provide or cause to be provided to
the Trustee information regarding the amount paid for the Subordinate Bonds, any brokers' fees
or commissions, and any other capitalized costs relating to the Subordinate Bonds, in each case
to the extent necessary for the Trustee to comply with any applicable tax reporting obligations,
including without limitation any cost basis reporting obligations under Internal Revenue Code
Section 6M5. The Trustee may rely on the information provided to it and shall have no
responsibility to veriry or ensure the accuracy of such information.

Section 2.05 Form of Subordinate Bonds: Temporary Subordinate Bonds.
Subordinate Bonds in definitive form shall be printed or typewritten. Until Subordinate Bonds in
definitive form of any Series are ready for delivery, the Authority may execute and upon its
request in writing the Trustee shall initially authenticate and deliver in lieu of any thereofl and
subject to the same provisions, limitations and conditions, one or more printed, or typewritten
Subordinate Bonds in ternporary form, substantially of the tenor of the Subordinate Bonds
hereinbefore described, and with appropriate omissions, variations and insertions, with regard to
the Subordinate Bonds. Such Subordinate Bonds or Subordinate Bonds in ternporary form may
be for the amount of $5,000 or any multiple or multiples thereot as the Authority may
determine. Until exchanged for Subordinate Bonds in definitive form such Subordinate Bonds in
temporary form shall be entitled to the lien and benefit of this Subordinate Indenture. The
Authority shall, without unreasonable delay, prepare, execute and deliver to the Trustee, and
thereupon, upon the presentation and surrender of any Subordinate Bond or Subordinate Bonds
in temporary form, the Trustee shall authenticate and deliver, in exchange therefor, a Subordinate
Bond or Subordinate Bonds in definitive form of the same Series and same maturity for the same
aggregate Principal Amount as the Subordinate Bond or Subordinate Bonds in temporary form
surrendered. Such exchange shall be made by the Authority at its own expense and without
making any charge therefor. Until such Subordinate Bonds in definitive form are ready for
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delivery, the Holder of one or more Subordinate Bonds in temporary form may, with the consent

of the Authority, exchange the same, upon the surre,nder thereof to the Trustee for cancellation,

for Subordinate Bonds in temporary form of like aggregate Principal Amount, of the same Series

and maturity, in authorized denominations.

Section 2.06 Numbering of Subordinate Bonds. Any Subordinate Bond may

bear such numbers, letters, or other marks of identification or designation, and may be endorsed

with or have incorporated in the text thereof such legends or recitals with respect to

transferability or in respect of the Subordinate Bond or Subordinate Bonds for which it is

exchangeable and may contain such provisions, specifications and descriptive words, not

inconsistent with the provisions of this Subordinate lndenture, as may be determined by the

Authority and approved by the Trustee.

Section 2.07 Execution of Subordinate Bonds. All the Subordinate Bonds shall,

from time to time, be executed on behalf of the Authority by the manual or facsimile signature of
its Chairman or its Vice Chairperson and its corporate seal (which may be in facsimile) shall be

thereunto affrxed or thereon imprinted and attested by the manual or facsimile signature of its
Secretary or its Assistant Secretary. If any of the officers whose signature shall be upon the

Subordinate Bonds shall cease to be such officers of the Authority before the Subordinate Bonds

so signed and sealed shall have been actually authenticated by the Trustee or delivered by the

Authority, such Subordinate Bonds nevertheless may be authenticated, issued, and delivered with
the same force and effect as though the person or persons whose signature shall be upon such

Subordinate Bonds had not ceased to be such officer or officers of the Authority; and also any

such Subordinate Bond may be signed and sealed on behalf of the Authority by the signature of
such persons as at the actual date ofthe execution ofsuch Subordinate Bond shall be the proper

officers of the Authority, although at the nominal date of such Subordinate Bond any such person

shall not have been such officer of the Authority.

Section 2.08 Mutilated. Lost. Stolen or Destroyed Subordinate Bonds. Upon
receipt by the Authority and the Trustee of evidence satisfactory to both of them that any

Outstanding Subordinate Bond has been mutilated, destroyed, lost or stolen, and of indemnity
satisfactory to both of them, the Authority, in its discretion, may execute and thereupon the

Trustee shall authenticate and deliver, a new Subordinate Bond of the same Series and same

maturity and of like tenor in exchange and substitution for, and upon surrender and cancellation

of, the mutilated Subordinate Bond or in lieu of and in substitution for the Subordinate Bond so

destroyed, lost or stolen. The Authority may, for each new Subordinate Bond authenticated and

delivered under the provisions of this Section, require the payment of the expenses, including
counsel fees, which may be incurred by the Trustee in taking action pursuant to this Section 2.M.
Any Subordinate Bond issued under the provisions of this Section in lieu of any Subordinate

Bond alleged to be deshoyed, Iost or stolen, shall constitute an original additional contractual
obligation on the part of the Authority whether or not the Subordinate Bond so alleged to be

destroyed, lost or stolen be at any time enforceable by anyone; and shall be equally and

proportionately entitled to the benefits of this Subordinate Indenture with all other Subordinate

Bonds issued under this Subordinate Indenture.

Section 2.09 Certificate of Authentication. Subject to the qualifications
hereinbefore set forth, the Subordinate Bonds to be secured hereby shall be substantially of the
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tenor and effect hereinbefore recited, and no Bonds shall be secured hereby or entitled to the
benefit hereoe or shall be or become valid or obligatory for any purpose, unless there shall be
endorsed thereon a certificate of authentication, substantially set forth in the form of the
Subordinate Bond as sha[[ be set forth in this Subordinate Indenture or in the Supplemental
Indenture providing for the issuance of such Bonds, executed by the Trustee; and such certificate
on any Subordinate Bond issued by the Authority shall be conclusive evidence and the only
competent evidence that it has been duly authenticated and delivered hereunder. The
Subordinate Bonds shall be authenticated by the Trustee.

Section 2.10 Book-Entrv Onlv Subordinate Bonds. Unless a Supplemental
Indenture shall provide othenvise with respect to a Series of Bonds, the Subordinate Bonds of a
Series shall be initially issued in book-entry only form. Unless a Supplemental Indenture shall
provide otherwise with respect to a Series, in the event that any provision of this Section 2.10 is
inconsistent with other provisions of this Subordinate Indenture, so long as the Subordinate
Bonds shall be in book-antry only form, the provisions of this Section 2.10 shall govern. The
Depository Trust Company ("DTC") will act as securities depository for the Subordinate Bonds.
The ownership of one fully registered Subordinate Bond for each maturity set forth in this
Subordinate Indenture, each in the aggregate Principal Amount of such maturity, will be
registered in the name of CEDE & Co., as nominee for DTC;provided that if DTC shall request
that the Subordinate Bonds be registered in the name of a different nominee, the Trustee shall
exchange all or any portion of the Subordinate Bonds for an equal aggregate Principal Amount
of Subordinate Bonds registered in the name of such nominee or nominees of DTC. No person
other than DTC or its nominee shall be entitled to receive from the Authority or the Trustee
either a Subordinate Bond or any other evidence of ownership of the Subordinate Bonds, or any
right to receive any payment in respect thereof unless DTC or its nominee shall transfer record
ownership of all or any portion of the Subordinate Bonds on the registration books maintained by
the Trustee, in connection with discontinuing the book entry system or otherwise.

So long as the Subordinate Bonds or any portion thereof are registered in the
name of DTC or any nominee thereofl all payments of the principal or redemption price of or
interest on such Subordinate Bonds shall be made to DTC or its nominee in New York Clearing
House or equivalent next day funds on the dates provided for such payments under this
Subordinate Indenture. Each such payment to DTC or its nominee shall be valid and effective to
fully discharge all liability of the Authority or the Trustee with respect to the principal or
redemption price of or interest on the Subordinate Bonds to the extent of the sum or sums so
paid. In the event of the redemption of less than all of the Subordinate Bonds Outstanding, the
Trustee shall not require surrender by DTC or its nominee of the Subordinate Bonds so
redeemed, but DTC or its nominee may retain such Subordinate Bonds and make an appropriate
notation on the Subordinate Bond certificate as to the arnount of such partial redemption;
provided that, in each case the Trustee shall request, and DTC shall deliver to the Trustee, a

written confirmation of such partial redemption and thereafter the records maintained by the
Trustee shall be conclusive as to the amount of the Subordinate Bonds which have been
redeemed.

The Authority and the Trustee may treat DTC or its nominee as the sole and

exclusive Owner of the Subordinate Bonds registered in its name for the purposes of payment of
the principal or redanption price of or interest on the Subordinate Bonds, selecting the Bonds or
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portions thereof to be redeemed, giving any notice permitted or required to be given to
Bondholders under this Subordinate Indenture, registering the transfer of Subordinate Bonds,
obtaining any consent or other action to be taken by Bondholders and for all other purposes

whatsoever; and neither the Authority nor the Trustee shall be affectcd by any notice to the
confiary. Neither the Authority nor the Trustee shall have any responsibility or obligation to any
participant in DTC, any person claiming a beneficial ownership interest in the Subordinate
Bonds under or through DTC or any such participant, or any other person which is not shown on
the regishation books of the Trustee as being a Bondholder, with respect to either: (i) the
Subordinate Bonds; or (ii) the accuracy of any records maintained by DTC or any such
participant; or (iii) the payment by DTC or any such participant of any amount in respect of the
principal or redemption price of or interest on the Subordinate Bonds; or (iv) any notice which is
permined or required to be given to Bondholders under this Subordinate Indenture; or (v) the
selection by DTC or any such participant of any person to receive payment in the event of a
paftial redemption of the Subordinate Bonds; or (vi) any consent given or other action taken by
DTC as Bondholder.

So long as the Subordinate Bonds or any portion thereof are registered in the
name of DTC or any nominee thereof, all notices required or permitted to be given to the
Bondholders under this Subordinate Indenture shall be given to DTC as provided in the
Representation Letter between the Authority and DTC (the *DTC Representation Letter"), in
such form as is acceptable to the Trustee, the Authority and DTC.

ln connection with any notice or other communication to be provided to
Bondholders pursuant to this Subordinate lndenture by the Authority or the Trustee with respect
to any consent or other action to be taken by Bondholders, DTC shall consider the date of receipt
of notice requesting such consent or other action as the record date for such consent or other
action, provided that the Authority or the Trustee may establish a special record date for such
consent or other action. The Authority or the Trustee shall give DTC notice of such special
record date not fewer than fifteen (15) calendar days in advance ofsuch special record date to the
extent possible.

At or prior to the issuance of the Subordinate Bonds, the Authority and the
Trustee shall execute or signiff their approval of the DTC Representation Letter. Any successor
Trustee shall, in its written acceptance of its duties under this Subordinate lndenture, agree to
take any actions necessary from time to time to comply with the requirements of the DTC
Representation Letter.

The book-entry system for registration of the ownership of the Subordinate Bonds
may be discontinued at any time if either: (i) DTC determines to resign as securities depository
for the Subordinate Bonds; or (ii) the Authority provides thirty (30) days' notice of such
discontinuation to the Trustee and DTC that continuation of the system of book-entry transfers
through DTC (or through a successor securities depository) is not in the best interests of the
Authority. Upon occurrence of either such event, the Authority may attempt to establish a
securities depository book-entry relationship with another securities depository. If the Authority
does not do so, or is unable to do so, and after the Authority has notified DTC and upon
surrender to the Trustee of the Subordinate Bonds held by DTC, the Authority will issue and the
Trustee will authenticate and deliver ttre Subordinate Bonds in registered certificate form in
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denominations of $5,000 and integral multiples thereof (or such other denominations as are

applicable to a Series as set forth in a Supplonental Indenture), at the expense of the Authority,
to such persons, and in such maturities and Principal Amounts, as may be designated by DTC,
but without any liability on the part of the Authority or the Trustee for the accuracy of such

designation. Whenever DTC requests the Authority or the Trustee to do so, the Authority or the
Trustee shall cooperate with DTC in taking appropriate action after reasonable notice to arrange

for another securities depository to rnaintain custody of certificates evidencing the Subordinate
Bonds.

In connection with any proposed tansfer outside the Book-Entry Only system,
prior to or in conjunction with the issuance of certificated Subordinate Bonds, the Bondholder
shall provide or cause to be provided to the Trustee all information necessary to allow the
Trustee to comply with any applicable tax reporting obligations, including, without limitation,
any cost basis reporting obligations under the Internal Revenue Code Section 6045.

The Authority acknowledges such tax reporting obligations and, if necessary,

agrees to use commercially reasonable efforts to assist the Trustee in obtaining such information.
The Trustee shall conclusively rely on the information provided to it and shall have no

responsibility to veriff or ensure the accuracy of such information.

ARTICLE III

AUTHENTICATION AND DELIVERY OF SUBORDINATE BONDS

Section 3.01 Purposes of Subordinate Bonds. The Authority may issue

Additional Bonds from time to time under this Subordinate Indenture. Additional Bonds may be

issued (a) to pay Costs, (b) to refund Subordinate Bonds or any other lndebtedness (including
Senior Debt or Subordinate Debt or other debt not secured by the Revenues), (c) to pay costs of
issuance, (d) to fund reserves and/or pay costs associated with Capitalized Interest or terminating

Qualified Interest Rate Swap Agreements, or (e) for a combination of such purposes.

ln the event that any Policy Costs are due and owing at the time of issuance of the
Additional Bonds, for the purpose of the debt tests required by Section 3.02 hereof, Revenues of
the Authority shatl be reduced by the amount of any Policy Costs then due and owing.

No Additional Bonds may be issued without the prior written consent of a Bond
Insurer if any Policy Costs are past due and owing to the Bond Insurer.

Section 3.02 Conditions for Issuins Subordinate Bonds. Before the issuance

and authentication of any Series of Subordinate Bonds by the Trustee, there shall be filed with
the Trustee:

(a) In connection with the initial execution of this Subordinate Indenture:

(i) A certified copy of this Subordinate lndenture;

(ii) A Counsel's Opinion, subject to customary exceptions and qualifications,
substantially to the effect that this Subordinate lndenture has been duly authorized,
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executed and delivered to the Trustee and is a valid, binding and enforceable obligation
of the Authority.

(b) A certified copy of a Supplemental Indenture (or this Subordinate Indenture only
with respect to the 20198 Subordinate Bonds) which (l) shall include: (A) provisions
authorizing the issuance, fixing the Principal Amount and setting forth the details of such
Subordinate Bonds, including their date, the interest rate or rates and the manner in which the
Subordinate Bonds are to bear and pay interest (including whether such Bonds constitute Capital
Appreciation Bonds, Capital Appreciation and Income Bonds or Current Interest Capital
Appreciation Bonds), the principal and Interest Payment Dates of the Subordinate Bonds; the
purposes for which such Subordinate Bonds are being issued, the manner of numbering of such
Subordinate Bonds, the Ssies designation, the denominations, the maturity dates and principal
maturities, the Principal Amounts required to be redeerned pursuant to any mandatory
redernption provisions or the manner for detennining such Principal Amounts, any provisions for
optional or exhaordinary redemption before maturity, and any provisions regarding the Common
Debt Service Reserve Requirement or Series Debt Service Reserve Requirement; and (B)
provisions for the application of the proceeds of such Subordinate Bonds; and (2) may include:
(A) provisions for Credit Facilities and for other Funds and Accounts to be established with
respect to such Subordinate Bonds; (B) provisions necessary or expedient for the issuance and
administration of Subordinate Bonds bearing interest at a variable rate or other manner of
bearing interest, including remarketing provisions, liquidity facility provisions and provisions for
establishing the variable rate and converting to a fixed rate; (C) provisions for entering into
credit enhancement devices permitted by Commonwealth law; and (D) such other provisions as
the Authority may deem appropriate.

(c) A certified copy of applicable Resolution of the Board authorizing, as required by
law, the issuance, sale, award, execution and delivery of such Subordinate Bonds and, in the case
of a Series of Bonds issued to refund lndebtedness, calling for redunption or payment of the
Indebtedness to be refunded, fixing any redernption date and authorizing any required notice of
redonption in accordance with the provisions of this Subordinate lndenture.

(d) A certificate signed by an Authorized Representative of the Authority and dated
the date ofsuch issuance, to the effect that:

(i) Either (A) upon and immediately following such issuanc€, no Event of
Default has occurred which has not been cured or waived, and no event or condition
exists which, with the giving of notice or lapse of time or both, would become an Event
of Default or (B) if any such event or condition is happening or existing, speciffing such
event or condition, stating that the Authority will act with due diligence to corect such
event or condition after the issuance of such Subordinate Bonds, and describing in
reasonable detail the actions to be taken by the Authority toward such correction; and

(ii) All required approvals, limitations, conditions and provisions precedent to
the issuance of such Series of Subordinate Bonds have been obtained, observed, met and
satisfied.
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(e) A Counsel's Opinion, subject to customary exceptions and qualifications,
substantially to the effect that the Supplemental Indenture for such Series of Subordinate Bonds
(or this Subordinate Indenture only in connection with the 2019B- Subordinate Bonds) has been
duly authorized, executed and delivered, is binding on the Authority and complies in all respects
with the requirements of this Subordinate lndenture.

(0 An opinion of Bond Counsel, subject to customary exceptions and qualifications,
substantially to the effect that the issuance of such Subordinate Bonds has been duly authorized,
that such Bonds are valid and binding limited obligations of the Authority, and with respect to
Subordinate Bonds to be issued on a tax-exempt basis, that the interest on such Bonds is
excludable from gross income for purposes of Federal income taxation.

(g) If a Series of Subordinate Bonds are issued to pay Costs, the following:

(i) (A) if the Subordinate Bonds are Common Debt Service Reserve Secured
Bonds, evidence that upon issuance of such Subordinate Bonds, the Common Debt
Service Reserve Requirement will be fully funded, or (B) if the Subordinate Bonds are
Separate Series Debt Senrice Reserve Secured Bonds, evidence that, upon issuance of
such Subordinate Bonds, the Separate Series Debt Service Reserve Requirement for such
Subordinate Bonds will be fully funded or will be funded in accordance with the
requirements of the applicable Supplemental Indenture; and

(ii) A certificate of (A) a Qualified lndependent Consultant, stating that based
on the Authority's financial records for a Test Period, the Authority would have been able
to meet the Rate Covenant in Section 7.01 of the Senior Indenture, taking into account (i)
the maximum Annual Debt Service on the proposed Series of Additional Bonds in the
current or any future Fiscal Year, (ii) the additional Net Revenues from the rates, fees and
other charges adjusted to reflect any rate increases that had not been in effect throughout
the Test Period but that have been approved by and can be implemented by the Authority
at the time of the delivery of the proposed Series of Additional Bonds to go into effect
within the following five years; and (iii) additional Net Revenues that the Authority may
realize from the addition to the System of the assets it proposes to finance through the
issuance of the proposed Series of Additional Bonds or other funding sources within the
following five years or (B) the Authorized Representative of the Authority stating that
based on the Authority's financial records for a Test Period, the Authority has met the
Rate Covenant in Section 7.01 of the Senior Indenture, taking into account the maximum
Annual Debt Service on the proposed Series of Additional Bonds. In making the
certifications required under this paragraph, the Authorized Representative of the
Authority or the Qualified [ndependent Consultant, as applicable, shall determine and
utilize the Additional Indebtedness Test Net Revenues in place of the Rate Covenant Net
Revenues in determining whether the Authority would have been able to meet the Rate
Covenant in Section 7.01 of the Senior Indenture.

(h) If any Subordinate Bonds are issued to refund any Indebtedness, the following:

(i) Evidence that the Authority has made provision as required by this
Subordinate Indenture for the payment or redanption of all lndebtedness to be refunded;
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(ii) A certificate of an Authorized Representative of the Authority
demonstrating that the proposed refunding will not result in an increase in the Annual
Debt Service payable on all lndebtedness in any Fiscal Year. If the proposed refunding
will result in an increase in the Annual Debt Service payable on all Indebtedness in any

Fiscal Year, then the issuance of that Series of Additional Bonds shall be subject to the

same requirements ils the issuance of a Series of Additional Bonds to pay Costs under
Section 3.02(g)(ii).

(i) A request and authorization of the Authority, signed by an Authorized
Representative of the Authority, to the Trustee to authenticate and deliver such Subordinate
Bonds to the purchaser upon payment to the Trustee of a specified sum plus accrued interest to

the date of delivery.

Except for the requirements of subsection (d) of this Section (which may be

waived by the purchasers of such Bonds by an instrument or concurrent instruments in writing
signed by such purchasers), none of the requirements in this Section may be waived without the

consent of the holders of not less than a majority in aggregate Principal Amount of the

Outstanding Bonds.

Section 3.03 Other Subordinate Paritv Indebtedness

(a)
provided that

The Authority rnay incur or refinance Other Subordinate Parity Indebtedness

(1) the documents relating to the Other Subordinate Parity Indebtedness

acknowledge that such debt constitutes Other Subordinate Parity Indebtedness

under this Subordinate Indenture and is subject to the applicable terms and

conditions hereof as if it were Subordinate Bonds, and speciff the amounts and

due dates of Annual Debt Service with respect to the Other Subordinate Parity
Indebtedness;

(2) the requirements of Sections 3.02(9) or 3.02(h), as appropriate, have

been met as if the Other Subordinate Parity Indebtedness was an additional Series

of Subordinate Bonds;

(3) the Trustee receives written notice of the issuance of the Other
Subordinate Parity lndebtedness and the material terms and conditions thereof and

the Trustee shall register the holder as owner thereof as such on its books and
records, and

(4) the Trustee receives a Counsel's Opinion that the documents creating
the Other Subordinate Parity Indebtedness have been duly authorized, executed

and delivered on behalf of the Authority and constitute valid, binding and

enforceable obligations.

(b) The Authority shall fulfill its obligations under all contracts or agreements

creating Other Subordinate Parity Indebtedness as they may exist from time to time.
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Section 3.04 Secondary Subordinate Debt of Authority. In addition to the

foregoing and in addition to any subordinate pledge granted by the Authority to a Bond Insurer
in connection with a Debt Service Reserve Fund Policy, the Authority may incur or assume

Secondary Subordinate Debt provided that:

(1) the security for such Secondary Subordinate Debt is subordinate to
the lien ofand security interests granted by this Subordinate Indenture; and

(2) any agreement for the repayment of such Secondary Subordinate
Debt and any instrument evidencing or securing such Secondary Subordinate
Debt shall provide: (i) that an event of default thereunder may be an event of
default under this Subordinate Indenture, and (ii) that, notwithstanding the
occurrence ofany event ofdefault in respect ofany Secondary Subordinate Debt,
the lender shall not be entitled to exercise any rights or remedies with respect to
the Revenues until and unless the Trustee shall have instituted proceedings to
exercise its rights pursuant to Article VIII hereof.

Section 3.05 Covenant as to Prior Lien Debt. The Authority will not incur or
assume any debt which will be secured by a lien on the Revenues which will be prior to the lien
granted by the terms of this Subordinate Indenture, except as permitted under the Senior
Indenture.

Section 3.06 Deposit of Subordinate Bond Proceeds. Upon receipt of the
proceeds of any Series of Subordinate Bonds issued under this Subordinate Indenture, such
moneys shall be deposited to a Clearing Fund for such Subordinate Bonds and shall be disbursed
for the purposes and in the amounts set forth in the closing certificate of the Authority executed
on the date of issuance of such Subordinate Bonds. To the extent it is determined on or before
thirty (30) days after the date of issuance of such Subordinate Bonds that any remaining moneys
in such fund will not be necessary to pay costs of issuancg such moneys shall be transferred to
the Subordinate Debt Service Fund and applied to pay interest on such Subordinate Bonds on the
next Interest Payment Date for such Subordinate Bonds.

Section 4.01

Subordinate Bonds.

ARTTCLE IV

REDEMPTION OF BONDS

Redemption of Subordinate Bonds: Redemption of 20198

(a) The 2019B Subordinate Bonds shall be subject to redemption as follows

Optional Redemption.

The 20198 Subordinate Bonds maturing on or after September 1,2034 are subject to
redemption prior to maturity, at the option of the Authority, as a whole or in part, at any time,
in the order of maturity selected by the Authority and by lot within a maturity on or after
Septanber l, 2029. Any such redemption will be made at a redernption price equal to 100% of
the principal amount thereof plus accrued interest to the redernption date.
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O) The Subordinate Bonds of any Series issued under the provisions of this
Subordinate Indenture (other than the 20198 Subordinate Bonds) shall be subject to redemption,
in whole or in part, and at such times and prices as may be provided in the Supplemental

Indenture pursuant to which such Subordinate Bonds are issued. The Subordinate Bonds of any

Series to be called for redemption shall be selected as provided in the applicable Supplemental

lndenture. The Trustee shall treat each Subordinate Bond of a denomination greater than the

minimum denomination authorized in the applicable Supplement Indenture as can be obtained by
dividing the Subordinate Bond's actual Principal Amount by such minimum denomination.

Section 4.02 Notice of Redemption. Whenever the Authority shall redeern all
or part of the Subordinate Bonds, it shall cause a written notice of intention to redeem, signed in
the name of the Authority by an Authorized Representative of the Authority to be sent by the

Trustee by first class mail to each registered Owner of the Bonds to be redeemed at the Iast

address of said registered Owner appearing upon the registration books not less than twenty (20)

days or more than sixty (60) days before the redemption date (unless the applicable
Supplemental Indenture provides for other timing for the notice). Failure to mail any such notice
shall not affect the validity of the proceeding for redemption. Such notice shall speciff the

information set forth in the next following paragraph. The notice shall further state that, from
and after such redemption date, interest thereon will cease to accrue. Simultaneously with the

mailing of notice to Bondholders, the Trustee shall notiff a Bond Insurer of any redanption,
other than mandatory sinking fund redemption, of Subordinate Bonds being insured by a Bond
Insurer. In the case of an optional redemption, the notice may, at the Authority's discretion, state

(l) that it is conditioned upon the deposit of moneys, in an amount equal to the amount necessary
to effect the redemption, with the Trustee no later than the redemption date or (2) that the

Authority retains the right to rescind such notice at any time prior to the scheduled redemption
date if the Authority delivers a certificate of an Authorized Representative of the Authority to the

Trustee instructing the Trustee to rescind the redemption notice (in either case, a "Conditional
Redemption"), and such notice and optional redemption shall be of no effect if such monies are

not so deposited or if the notice is rescinded as described below.

In addition to the foregoing, the redemption notice shall contain with respect to
each Subordinate Bond being redeerned, (l) the CUSP number as provided in Section 4.04
hereof, (2) the date of issue; (3) the interest rate, (4) the maturity date, and (5) any other
descriptive information determined by the Trustee to be needed to identiff the Subordinate
Bonds. If a redemption is a Conditional Redemption, the notice shall so state. The Trustee also
shall send each notice of redanption to (i) any Rating Service then rating the Subordinate Bonds

to be redeemed; (ii) all of the registered clearing agencies known to the Trustee to be in the
business of holding substantial amounts of bonds of a type similar to the Subordinate Bonds; and
(iii) one or more national information services that disserninate notices of redemption of bonds
such as the Subordinate Bonds, such services to be identified by the Trustee.

Any Conditional Redemption may be rescinded in whole or in part at any time
prior to the redemption date if the Authority delivers a certificate of an Authorized
Representative of the Authority to the Trustee instructing the Trustee to rescind the redemption
notice. The Trustee shall give prompt notice of such rescission to the affected Bondholders.
Any Subordinate Bonds subject to Conditional Redemption where redemption has been

rescinded shall remain Outstanding, and the rescission shall not constitute an Event of Default.
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Further, in the case of a Conditional Redemption, the failure of the Authority to make funds

available in part or in whole on or before the redernption date shall not constitute an Event of
Default.

Section 4.03 Nonpresentment of Subordinate Bonds. Notice having been given
in the manner hereinbefore provided in this Article and irrevocable instructions having been

given to the Trustee to pay said Subordinate Bonds or portions thereof and cash equal to the
redemption price of said Subordinate Bonds and the interest accrued thereon to the date of
redemption having been deposited in fiust with the Trustee on or prior to the date set for
redemption, the Subordinate Bonds so called for redernption shall become due and payable on
the redemption date so designated, and interest on such Subordinate Bonds shall cease to accrue

from such redemption date, whether such Subordinate Bonds are presented for redernption or
not. The Principal Amount of all Subordinate Bonds so called for redemption, together with the
premium, if any, and accrued interest thereon, shall be paid by the Trustee, upof, presentation

and surrender thereof.

Section 4.04 CUSIP Numbers. The Trustee shall use the "CUSIP" numbers
assigned to the Subordinate Bonds, if then generally in use, in notices of redemption of
Subordinate Bonds as a convenience to Bondholders; provided that any such notice shall state

that no representation is made as to the correctness of such numbers either as printed on the
Subordinate Bonds or as contained in any notice of redernption and that reliance may only be

placed on the identification numbers established under this Subordinate lndenture.

ARTICLE V

CONSTRUCTION FI.JND

Section 5.01 Construction Fund. There is hereby created a special fund known
as the "Construction Fund", which shall be held in trust by the Trustee. Money shall be
deposited to the Construction Fund pursuant to the provisions of Section 3.06 and from any other
sources identified by the Authority. To the extent Costs of a Construction Project are paid for
from Subordinate Bonds, the Authority must deposit the construction proceeds of the

Subordinate Bonds in the Constnrction Fund and must follow the provisions of this Article V.
To the extent the Authority is self-funding Costs from other than proceeds of Subordinate Bonds,
the Authority may use moneys in the Revenue Fund and the Operating Fund under the Senior
lndenture to pay such Costs, and the Authority need not use the Construction Fund or follow the
provisions of this Article V.

Payment of the Costs of a Construction Project shall be made from the
Construction Fund. A special account shall be created and identified for each such Construction
Project, although funds, at the written direction of the Authority, may be transferred from one

such account in the Construction Fund to another account in such Fund. On the date of issuance

of Subordinate Bonds to finance in whole or in part a Construction Project, the moneys directed,
in writing, by the Authority to be transferred from the Clearing Fund shall be deposited into the
Construction Fund or an account therein. All moneys on deposit in the Construction Fund shall

be held in Trust by the Trustee as security under this Subordinate Indenture and disbursed by the
Trustee pursuant to this Section 5.01 in payment of the Costs of the Construction Project. Before

40



FR VIIT

each such withdrawal and payment of the Costs of the Construction Project from the
Construction Fund by the Trustee, the Authority shall deliver to the Trustee the following:

(a) A requisition, signed by any rwo of the Authorized Representatives of the
Authority, or signed by such other person or persons who is or are authorized to do so
pursuant to a Resolution of the Board, stating in respect of each payment to be made:

(l)

(2)

(3)
to be made;

(4)

the item number of the payment;

the name and address of the person to whom payment is due;

the amount to be paid and the Constmction Fund from which payrnent is

the purpose for which the obligation was incurred;

(5) that obligations in the stated amount have been incurred by the Authority
and that each item thereof is a proper part of the Cost of the Constnrction Project and has
not been paid;

(6) that there has not been filed with or served upon the Authority notice of
any lien, right to lien or attachment upon, or claim affecting the right to receive payment
of any of the moneys payable to any persons named in such requisition;

(7) that such requisition contains no items representing payment on account of
any retained percentage which the Authority is on the date of such certificate entitled to
retain;

(8) that neither the Authority nor any of its offrcers or members has received
any discount, rebate, commission, fee, proceeds from insurance or other abatement which
is not reflected on the requisition in connection with any such expenditures or
indebtedness; and

(9) that no part of any such item has been included in any previous requisition
for the withdrawal of moneys from the Construction Fund; and

O) Except to the extent to which a requisition relates to financing costs, a
certificate signed by the Consulting Engineer approving such requisition and certif,ing
that each item to be paid as set forth in such requisition constitutes an obligation which
has been properly incurred as part of the Cost of the Construction Project and is then due
and unpaid. For purposes of this Section 7.09, the term Consulting Engineer shall also
include an anployee of the City or the Authority who is othenrise qualified to act as

Consulting Engineer under this Subordinate Indenture.

Upon the receipt of each such requisition and the accompanying certificate, the
Trustee shall pay to the persons named in such requisition, the respective arnounts stated therein
to be due to such persons.
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Investment earnings on the amounts on deposit in the Construction Fund shall be
retained in the Construction Fund unless the Authority directs the Trustee, in writing, to transfer
such eamings to the Subordinate Debt Service Fund.

Any moneys remaining in the Construction Fund after all amounts due in respect
of the Construction Pdect shall have been paid (including any Costs of any amendment or
revision of the Construction Project pursuant to Section 5.02 below), which fact shall be
evidenced to the Trustee by delivery of a certifrcate of an Authorized Representative of the
Authority to that ef;fect, shall be transferred by the Trustee to the Revenue Fund and applied as

directed in writing by the Authority; with respect to such application, the Authority will obtain
an opinion of Bond Counsel that such application in and of itself will not adversely affect the
exclusion from gross income of interest on the Series of Subordinate Bonds issued to fund such
Construction Project. If an Event of Default purswmt to Section 8.01(a) or (b) occurs, and only
to the extent that no other available moneys are held under this Subordinate Indenture, the
Trustee shall transfer moneys from the Construction Fund to the Subordinate Debt Service Fund
to pay principal and interest on the Subordinate Bonds.

All requisitions received by the Trustee pursuant to Section 5.01(a) may be relied
upon without investigation or inquiry by and shall be retained in the possession of the Trustee for
a period of five (5) years, subject at all times to the inspection of the Authority, its agents and
representatives, and any other person authorized by a certificate of an Authorized Representative
of the Authority.

Section 5.02 Amendment of Construction Project. The Authority may from
time to time amend or revise a Construction Project with the approval of the Consulting
Engineer, but only if the Authority shall have first delivered to the Trustee (i) a written staternent
describing the proposed amendments and revisions, (ii) a Resolution of the Board approving the
proposed amendments and revisions, (iii) a certificate signed by the Consulting Engineer setting
forth the general effect of such proposed amendments and revisions and certiffing in his opinion
that such proposed amendments and revisions are in the best interests of the Authority, and (iv)
an opinion of Bond Counsel that such amendment or revision in and of itself will not adversely
affect the exclusion from gross incorne of interest on the Series of Subordinate Bonds issued to
fund such Construction Project.

Section 5.03 Contract Security. All contracts which provide for the furnishing
of material or the doing of work with regard to a Construction Project shall be in compliance
with all federal and state stanrtes, rules and regulations and shall be subject to the approval of the
Consulting Engineer. The Authority will require each person with whom it may contract for
constnlction to furnish a performance security and a labor and materialmen's security each for
not less than 100% of the full amount of the contract entered into with such person or such
greater or lesser amount as may be required by applicable law, and to carry such insurance as

may be required by law and as may be recommended by the Consulting Engineer. The proceeds
of any such performance security shall forthwith, upon the receipt thereof by the Authority, be
deposited to the credit of the applicable Construction Fund or account therein and applied toward
the completion of the construction covered by the contract in connection with which such
performance security shall have been furnished except that any such proceeds as shall constitute
liquidated damages for delay shall be deposited to the credit of the Revenue Fund. For purposes
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of this Section 5.03, the term Consulting Engineer shall also include an employee of the City or
the Authority who is otherwise qualified to act as Consulting Engineer under this Subordinate
Indenture.

ARTICLE VI

REVENUES. FI.JNDS AND INVESTMENTS

Section 6.01 Funds and Accounts.

(a) Reference is made to Article VI of the Senior Indenture which describes the
Revenue Fund and various other funds created under or pursuant to the Senior Indenture and this
Subordinate Indenture. The periodic transfer of funds from the Revenue Fund is described in
Section 6.02 of the Senior Indenture.

(b) In addition to the Construction Fund established in Section 5.01 hereof, there are

hereby established the following Funds and Accounts to be held by the Trustee pursuant to this
Subordinate Indenture:

(l) Subordinate Debt Service Fund to be held by the Trustee, subject
to the lien of this Subordinate lndenture, in which there shall be established an

Interest Account, a Principal Account and a Sinking Fund Account, and a separate

subaccount in each such Account with respect to (i) all Series of Common Debt
Service Reserve Secured Bonds and (ii) each Series of Separately Secured Debt
Service Reserve Fund Bonds; and (iii) Other Senior Parity Indebtedness;

(2) Subordinate Debt Service Reserve Fund to be held by the Trustee,
subject to the lien of this Subordinate Indenture;

(3) Subordinate Redemption Fund to be held by the Trustee, subject
to the lien of this Subordinate Indenture; and

(4) Subordinate Rebate Fund to be held by the Trustee, but is not
subject to the lien of this Subordinate Indenture.

Section 6.02 Subordinate Debt Senrice Fund. The Authority shall deposit and
the Trustee shall apply the amounts required to be deposited on the applicable dates pursuant to
the provisions of this Subordinate Indenture and any documents related to the Subordinate Debt
for the purpose of paying the interest on and principal of Subordinate Debt.

Section 6.03 Subordinate Debt Service Reserve Fund.

The Series Debt Service Reserve Account maintained for all Common Debt
Service Reserve Secured Bonds shall be funded at all times to the Common Debt Service
Reserve Requirement, and all other Series Debt Service Reserve Accounts shall be funded at all
times to the applicable Separate Series Debt Service Reserve Requirement as set forth in a

Supplemental lndenture. Amounts in each Series Debt Service Reserve Account shall be used to
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pay debt service on the related Series of Subordinate Bonds on the date such debt service is due
if insufficient funds for that purpose are available in the related Series subaccount in the Interest
Account and the related Series subaccount in the Principal Account (but only to the extent
amounts in such subaccounts are less than the amounts required). Amounts in each Series Debt
Service Reserve Account shall be pledged to Holders of the Subordinate Bonds secured by such
Series Debt Service Reserve Account.

The Authority shall withdraw from the Revenue Fund and deposit into the
Subordinate Debt Service Resenre Fund:

(a) on the dates specified in the Senior Indenture or this Subordinate Indenture or any
Supplonental Indenture, the amounts required to be deposited on such dates to the credit of the
applicable accounts of the Subordinate Debt Service Reserve Fund;and

(b) if a deficiency exists in any account of the Subordinate Debt Service Reserue
Fund, on the dates specified in the Senior Indenture or this Subordinate Indenture or a

Supplemental lndenture, such amounts as will be sufficient to repair any deficiencies in such
account of the Subordinate Debt Service Reserve Fund in not more than twenty-four equal
monthly payments.

ln lieu of or in addition to cash or investments, at any time the Authority may
cause to be deposited to the credit of the Subordinate Debt Service Reserve Fund any form of
Credit Facility, including a Debt Service Reserve Fund Policy, in the amount of all or a portion
of the Subordinate Debt Service Reserve Fund, irrevocably payable to the Trustee as beneficiary
for the Holders of the respective Series of Subordinate Bonds, provided that the Trustee has
received evidence satisfactory to it that the provider of the Credit Facility has a credit rating in
one of the three highest credit rating categories by one Rating Agency.

If a disbursernent is made pursuant to any Credit Facility, the Authority shall
either (a) reinstate the maximum limits of such Credit Facility, or (b) deposit to the credit of the
Subordinate Debt Service Reserve Fund moneys in the amount of the disbursement made under
such Credit Facility from available Net Revenues. To the extenl such moneys are still
insufficient, then the Authority shall transfer to the Trustee from any legally available moneys
the amount of such deficiency as soon as practicable and in any event within 24 months by
depositing one-twenty-fourth of the required amount each month.

Amounts, if any, released from any Subordinate Debt Service Reserue Fund upon
deposit to the credit of such Subordinate Debt Service Reserve Fund of a Credit Facility shall,
upon designation by an Authorized Representative of the Authonty, accompanied by an opinion
of Bond Counsel that such use in and of itself will not adversely affect the exclusion from gross

income of interest on the respective Series of Bonds, be transferred (a) to the Subordinate Debt
Service Fund and used to pay interest on, principal ofor to redeem such Subordinate Bonds, or
(b) to the Authority to be used to pay all or any portion of the Costs designated by the Authority
and approved by Bond Counsel.

On or within five days after each Reserve Determination Date, the Trustee shall
determine if the balance on deposit in the Subordinate Debt Service Reserve Fund was, as of the
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Reserve Determination Date, at least equal to the Debt Service Reserve Requirernent. In making
such determination, any obligations in the Subordinate Debt Service Reserve Fund shall be
valued in accordance with Section 6.07.

In the event the amount on deposit in the Subordinate Debt Service Reserve Fund
exceeds the applicable Debt Service Reserve Fund Requirement, the Trustee shall (a) transfer
such excess to the Debt Service Fund to be used to pay interest and principal on Bonds on the
next lnterest Payment Date, and (b) transfer such excess to the Authority to be used to pay all or
any portion of Costs designated by the Authority and approvd by Bond Counsel; provided,
however, that if an Authorized Representative of the Authority calls for a Reserve Determination
Date in connection with the refunding and/or defeasance of a Series of Subordinate Bonds, then
the Trustee is authorized to take such refunding and/or defeasance into account in valuing the
Subordinate Debt Service Reserve Fund securing such Series of Subordinate Bonds and is
further authorized to apply the amount of any sulplus arising from such valuation to reduce the
amount of the refunding bonds and/or to provide for the defeasance of the Subordinate Bonds in
such manner as the Authorized Representative of the Authority may direct.

The Trustee shall ascertain the necessity for a claim upon a Debt Service Reserve
Fund Policy and provide notice to the Bond Insurer of any such claim in accordance with the
Debt Service Reserve Fund Policy at least two Business Days prior to each Interest Payment
Date. The Trustee shall without any direction from the Authority, transfer moneys from the
Subordinate Debt Service Reserve Fund to the Subordinate Debt Service Fund or to any sinking,
purchase or analogous fund to the extent that the moneys in the Subordinate Debt Service Fund
or any sinking, purchase or analogous fund may on any Interest Payment Date be insufficient to
make the payments for which the Subordinate Debt Service Fund or any sinking, purchase or
analogous fund was established as the same shall become due. lf and to the extent that cash has

been deposited into the Subordinate Debt Service Reserve Fund in addition to a Debt Service
Resere Fund Policy, all such cash shall be used (or investments purchased with such cash shall
be liquidated and the proceeds applied as required) prior to any drawing under the Debt Service
Reserve Fund Policy, and repayment of any Policy Costs shall be made prior to replenishment of
any such cash amounts.

If, in addition to the Debt Service Reserve Fund Policy, any other reserve fund
substitute instrument ("Additional Reserve Fund Policy") is provided, drawings on the Debt
Service Reserve Fund Policy and any such Additional Reserve Fund Policy, and of repayrnent of
Policy Costs and reimbursement of amounts due under the Additional Reserve Policy, shall be
made on a pro rata basis (calculated by reference to maximum amounts available thereunder)
after applying all cash available in the Subordinate Debt Service Reserve Fund and prior to
replenishment of any such cash draws, respectively.

If the Authority shall fail to pay any Policy Costs in accordance with the
provisions of this Subordinate Indenture, the Bond lnsurer shall be entitled to exercise any and
all remedies under this Subordinate Indenture other than (i) acceleration of the maturity of the
Subordinate Bonds, or (ii) remedies which would adversely affect Bondholders.

The Trustee shall notiff the Bond Insurer of any withdrawal from the Subordinate
Debt Service Reserve Fund due to a deficiency in any other fund or of any deficiency in the
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Subordinate Debt Service Reserve Fund due to market fluctuation of the investments held
therein.

The Authority's obligation to repay any Policy Costs to a Bond lnsurer related to the
Subordinate Debt Seruice Reserve Fund shall have the same priority and be paid in the same
manner from the Revenue Fund as the obligation to maintain and refill the Subordinate Debt
Service Reserve Fund. Repayment of Policy Costs shall commence in the first month following
each draw on the Subordinate Debt Service Reserve Fund Policy, and each such monthly
payment shall be in an amount at least equal to one-twelfth of the aggregate of the Policy Costs
related to such draw.

Section 6.04 Subordinate Redemption Fund. The Authority may transfer to the
Trustee for deposit to the credit of the Subordinate Redemption Fund such amounts as it may
elect for the purchase of Subordinate Bonds or redemption of Subordinate Bonds at the option of
the Authority and the Trustee shall apply such moneys to the redemption of Subordinate Bonds
in the amounts directed, in writing, by the Authority. Upon any such purchase or redanption,
the Trustee shall transfer from the Subordinate Debt Service Fund to the Subordinate
Redemption Fund any amount deposited in the Subordinate Debt Service Fund with respect to
interest on the Subordinate Bonds being redeerned and shall pay the interest due on the
redernption date out of such moneys.

The Trustee shall provide for a mandatory sinking fund redemption of any Term Bonds in
accordance with the schedules set forth in this Subordinate Indenture or in the Supplemental
Indenture for such Subordinate Bonds; provided, however, that on or before the 45th day next
preceding any such sinking fund payment date, the Authority may:

(i) deliver to the Trustee for cancellation Term Bonds of the maturity
required to be redeemed on such sinking fund payment date in any aggregate
Principal Amount desired; or

(ii) instruct the Trustee, in writing, to apply a credit against the Authority's
next sinking fund redernption obligation for any such Term Bonds that previously
have been redeemed (other than through the operation of the sinking fund) and

canceled but not theretofore applied as a credit against any sinking fund
redemption obligation.

Upon the occurrence of any of the events described in the subsections (i) or (ii) above,
the Trustee shall credit against the Authority's sinking fund redemption obligation on the next
sinking fund payment date the amount of such Term Bonds so delivered or previously redeemed.
Any Principal Amount of such Term Bonds in excess of the Principal Amount required to be

redeerned on such sinking fund payment date shall be similarly credited in such order as may be

determined by the Authority against future payments to the Subordinate Redanption Fund and

shall similarly reduce the Principal Amount of the Term Bonds of the applicable Series to be
redeemed on the next sinking fund payment date. Within seven days of receipt of such Term
Bonds or instructions to apply as a credit, any amounts remaining in the Subordinate Redemption
Fund in excess of the amount required to fulfill the remaining required sinking fund redemption
obligation on the next sinking fund payment date shall be used in such manner as determined at

the direction of the Authority.
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Section 6.05 Subordinate Rebate Fund. The Subordinate Rebate Fund related to
the Subordinate Bonds is established with the Trustee separate and apart from the pledge of this
Subordinate lndenture. The Trustee shall make deposits to and disbursements from the
Subordinate Rebate Fund upon directions fumished by the Authority. The Authority will retain a

Qualified lndependent Consultant, experienced in preparing rebate reports, to assist the
Authority with respect to rebate requirements related to the Subordinate Bonds. The Trustee has

undertaken no duty, and is under no obligation to calculate any amount due with respect to such
rebate, to veriS amounts contained in any written request or direction, or to make such
payments.

Section 6.06 Other Funds and Accounts. The Authority may establish in each
Supplemental Indenture such other Funds and Accounts as the Authority determines to be

desirable.

Section 6.07 Authorized Investments. At the written direction of the Authority,
signed by any nvo of the Authorized Representatives of the Authority, or signed by such otho
person or persons who is or are authorized to do so pursuant to a Resolution of the Board, a

certified copy of which shall be on file with the Trustee, moneys to the credit of the following
Funds shall be invested by the Trustee in the following securities:

(a) Obligations of the United States of America or any of its agencies or
instrumentalities backed by the full faith and credit of the United States of America; and short

term obligations of the United States Government or its agencies or instrumentalities.

O) Deposits in savings accounts or time deposits or share accounts of institutions
insured by the Federal Deposit lnsurance Corporation or the National Credit Union Share
Investment Fund to the extent such accounts are so insured and for any amounts above the
insured maximum if the approved collateral as provided by law shall be pledged by the

depository (including pursuant to Pennsylvania Act 72 of 1971, as amended).

(c) Obligations, participations or other instruments of any Federal agency,
instrumentality or United States govemment-sponsored orterprise, including those issued or fully
guaranteed as the principal and interest by Federal agencies, instrumentalities or United States
government-sponsored enterprises, if the debt obligations are rated at least "A" or its equivalent
by at least two Rating Agencies.

(d) Repurchase agreements with respect to United States Treasury bills or
obligations, participations or other instruments of or guaranteed by the United States or any
Federal agency, instrumentality or United States government-sponsored enterprise.

(e) Negotiable certificates of deposit or other evidences of deposit with a remaining
maturity of three years or less, issued by a nationally or State-chartered bank, a Federal or State
savings and loan association or a State-licensed branch of a foreign bank. For obligations with a
maturity of one year or [ess, the debt obligations of the issuing institution or its parent must be
rated in the top short+erm rating category by at least two Rating Agencies. For obligations with a
maturity in excess of one year, the senior debt obligations of the issuing institution or its parent

must be rated at least "A" or its equivalent by at least two Rating Agencies.
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(0 Bills of exchange or time drafts drawn on and accepted by a commercial bank,
otherwise known as bankers' acceptances, if the bankers' acceptances do not exceed 180 days'
maturity and the accepting bank is rated in the top short-term category by at least two Rating
Agencies.

(d Commercial paper issued by corporations or other business entities organized in
accordance with Federal or State law, with a maturity not to exceed 270 days, if the issuing
corporation or business entity is rated in the top short-term category by at least two Rating
Agencies.

(h) Shares of an investnent company registered under the lnvestment Company Act
of 1940 (54 Stat. 789, 15 U.S.C. $ 80a-l et seq.) whose shares are registered under the Securities
Act of 1933 (48 Stat. 74, l5 U.S.C. $ 77a et seq.), if all of the following conditions are met: (l)
the investrnents of the company are the authorized investments under this definition; (2) the
investment company is managed in accordance with l7 CFR 270-2al (relating to money market
funds); and (3) the investmant company is rated in the highest category by a Rating Agency.

(i) Savings or demand deposits placed in accordance with the following conditions:
(l) the money is initially deposited and invested through a federally insured institution having a
place of business in the Commonwealth which is selected by the Authority; (2) the selected
institution arranges for the redeposit of the money in savings or demand deposits in one or more
financial institutions insured by the Federal Deposit Insurance Corporation for the account of the
Authority; the full amount of principal and any accrued interest of each such deposit is insured
by the Federal Deposit Insurance Corporation; and (4) on the same date that the money is
redeposited pursuant to paragraph (2), the selected institution receives an amount of deposits
from customers of other financial institutions equal to or greater than the amount of money
initially invested through the selected institution by the Authority.

All investments shall mature or shall be subject to withdrawal, as the case may be, not
later than the date required for the operation of such Fund and in no event later than the date or
the number of months or years after the date of such investment or deposit as specified in the
following columns:

[remainder of page intentionally blank]
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Fund

Construction Fund

Period of Investment

Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

Subordinate Debt Service Fund Not later than one day prior to the next interest or principal
payment date.

Subordinate Debt Service Reserve Not later than 7 years from the date of investment.

Fund

Subordinate Redernption Fund Not later than the day prior to the redemption date with
respect to which such deposit has been made.

Subordinate Rebate Fund Such dates as may be specified by the Authority to permit
it to meet its obligations to be paid therefrom.

In any such case, the full purchase price (including accrued interest and

premiums, if any) of obligations, shall be paid out of the Fund for which the investment was

made. Upon a like direction by the Authority, or whenever the moneys in said Funds are to be

applied and paid out pursuant to any provisions of this Subordinate Indenture, or, whenever the

Trustee shall deem such action to be advisable, the Trustee shall sell all or any part of the
obligations in which the moneys in one or more such Funds shall be invested or withdraw
moneys from such accounts or certificates of deposit, and the proceeds of such sale or the

amount of such withdrawal shall be deposited to the credit of the respective Fund or Funds.
Interest and income derived from any such investments or deposits shall be held and transfered
as follows, unless otherwise directed by the Authority:

(a) Construction Fund - remain in that fund;

(b) Subordinate Debt Service Fund - remain in that fund;

(c) Subordinate Debt Service Reserve Fund - remain in that fund to make up any

deficiency therein; otherwise, transferred to Revenue Fund;

(d) Subordinate Redemption Fund - transferred to Revenue Fund; and

(e) Subordinate Rebate Fund - remain in that fund.

Any loss resulting from any such investment shall be charged to the respective
Fund or Funds, for which such investment was made. Obligations purchased as an investment of
any of said Funds shall be deemed at all times to be a part of such Fund. The Trustee shall not
be liable or responsible for any loss resulting from any investment made in accordance with the
provisions of this Section or resulting from any sale by the Trustee of such investment made in
accordance with instructions from the Authority.
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Cash in each of the Funds and accounts therein and all certificates of deposit,
repurchase agreements and investment agreements all as referred to in this Article, to the extent
that the same is not insured or guaranteed by the Federal Deposit Insurance Corporation or other
Federal agency, shall be continuously secured by a pledge of securities described in (a) and/or
(b) of this Section having an aggregate market value, exclusive of accrued interest in the case of
certificates of deposit and including accrued interest in the case of repurchase agreements or
other investment agreements, at all times at least equal to 100% (or l02o/o in the case of
repurchase agreements or invesfrnent agreements) of the balance on deposit (including interest
earned in the case of repurchase agreements or investrnent agreements) in such Fund or account.
Such securities shall be held by a Trustee or agent satisfactory to the Authority and to the
Trustee. In the event the Authority determines that the market value of such security is
determined by the Trustee to be less than the required amount, the Authority shall provide
written instructions to Trustee to obtain additional security.

All Authorized Investments (except investment agreements) shall be valued by
the Trustee as frequently as deerned necessary by a Bond Insurer, but not less often than
annually, at the market value thereof, exclusive of accrued interest.

No later than 20 days before each lnterest Payment Date, the Trustee shall advise
the Authority of the amount of interest credited and to be credited to the Subordinate Debt
Service Fund prior to the next Interest Payment Date to enable the Authority to determine the
amount to be transferred from the Revenue Fund on such Interest Payment Date.

Ratings of authorized investments shall be determined at the time of purchase of
such authorized investments and the Trustee shall have no responsibility to monitor the ratings
thereof. The Trustee may make any and all such investments through its own investment
department or that of its affiliates or subsidiaries, and may charge its ordinary and customary
fees for such trades, including cash sweep account fees. In the absence of investment
instructions from the Authority, the Trustee shall not be responsible or liable for keeping the
moneys held by it hereunder fully invested in authorized investments. Although the Authority
recognizes that it may obtain brokerage confirmations or written instructions containing
comparable information at no additional cost, the Authority agrees that confirmations are not
required to be issued by the Trustee for each month in which a monthly statement of investments
is provided it; @.lha! no statement is required for any Fund and/or Account held by the
Trustee for any month in which no investment activity occurred during such month in such Fund
or Account.
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ARTICLE VII

RATE COVENANT AND PARTICULAR COVENANTS

Section 7.01 Authority Rate Covenant. The Rate Covenant set forth in Section
7.01 of the Senior Indenture is incorporated by refoence in this Section 7.01 of this Subordinate
Indenture as if fully set forth herein, including all applicable definitions.

Section 7.02 No Extension of Payment. The Authority will not directly or
indirectly extend or assent to the extension of the time of payment of any claim for interest upon
any of the Subordinate Bonds by purchasing or funding such claim or by any other arrangement,
and, in case the time for payment of any such claim for interest shall be extended, such claim
shall not be entitled, in case of any default hereunder, to the benefits of this Subordinate
Indenture, or to any payment out of the assets of the Authority, except subject to the prior
payment of the principal of all Subordinate Bonds issued and Outstanding hereunder, and of such
portion of the accrued interest thereon as shall not be represented by such extended claims.

Section 7.03 Appointment of Trustee. The Authority hereby irrevocably
appoints the Trustee as its agent to maintain an office or agency at its corporate trust office in the
City, where Subordinate Bonds may be presented for registration and transfer and where notices,
presentations and demands in respect to the Subordinate Bonds, or of this Subordinate Indenture,
may be served. The Trustee shall not be under any liability to the Authority or to any other
corporation or person in respect of any such presentation, demand or notice. The Authority shall
have the right to appoint a Paying Agent to perform any of the Trustee's duties hereunder with
respect to the authentication, transfer, exchange or payment of the Subordinate Bonds hereunder.

Section 7.04 Corporate Existence. The Authority is duly authorized under its
certificate of incoqporation and all applicable laws to issue the Subordinate Bonds and execute
and deliver this Subordinate lndenture and to pledge the Revenues pledged hereby, and all
corporate action on its part to that end has been duly and validly taken; this Subordinate
Indenture is and will be a legal, binding and enforceable instnrment in accordance with its terms
except to the extent that the enforcement of the remedies provided for herein may be limited by
bankruptcy laws or the Act; and the Subordinate Bonds are and will be valid and binding
obligations of the Authority entitled to the benefits and security of this Subordinate Indenture.
The Authority will at all times preserve and protect the security of the Subordinate Bonds and the
rights of the Trustee and the Bondholders hereunder.

Section 7.05 Compliance with Act: Maintenance of Existence. The Authority
will at all times comply with the laws of the Commonwealth applicable to the Authority,
particularly the Act and its amendments and supplernents, and it will take such actions and
proceedings as may be required, from time to time, to preserve its corporate existence, rights and
franchises.

Section 7.06 Liens: Sale of Assets. So long as any of the Subordinate Bonds
secured hereby are Outstanding, none of the Revenues shall be used for any purpose other than
as provided in the Senior [ndenture and this Subordinate lndenture, and no contract or contracts
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will be entered into or any action taken by which the rights of the Trustee or of the Bondholders
might be impaired or diminished.

The Authority will not voluntarily create or permit to be created any debt, lien or
charge on a parity with (except pursuant to Section 3.03 hcreof) or having priority over the lien
of this Subordinate Indenture (except pursuant to the Senior Indenture) upon any of the Revenues
pledged hereby or any other revenues or other amounts at any time pledged for the payment of
the Subordinate Bonds. The Authority will not sell or otherwise dispose of or encumber the
System or any part thereof except as herein and in the Senior tndenture otherwise having
provided. No sale or other disposition of fixed properties having a fair market value in excess of
One Million Dollars ($1,000,000) shall be made unless the Consulting Engineer shall first have
frled his certificate with the Authority and the Trustee recommending such sale or other
disposition ofsaid frxed properties and shall have stated in such certificate that the sale or other
disposition of said properties is in the best interests of the Authority and will not impair the
security of the Subordinate Bonds and the retention of said properties is not necessary for the
efficient operation of the System. If, after receiving the certificate of the Consulting Engineer,
the Authority determines to sell or otherwise dispose of said fixed properties, it shall by
Resolution of the Authority adopted by a majority vote of a quorum of the Board, authorize such
sale or other disposition and shall file a certified copy of such Resolution of the Authority with
the Trustee.

The proceeds from such sale or other disposition of any such fixed properties
shall be deposited in the Revenue Fund.

The Authority may from time to time sell or otherwise dispose of property other
than fixed property included in the System if the Authority shall determine that the sale or other
disposition of such property is in the best interests of the Authority and will not impair the
security of the Subordinate Bonds and the retention of said properties is not necessary for the
efficient operation of the System. The proceeds from the sale or other disposition of such
property shall be deposited in the Revenue Fund.

ln case the Authority shall have acquired any property constituting part of the
System within or after the period for which any calculation of Net Revenues is made there shall
be included in ascertaining the Net Revenues for such period, the net earnings or net losses, as
the case may be, of such property for the whole of such period to the extent the same may not
have been otherwise included. The net eamings or net losses, as the case may be, of such
property for the period preceding its acquisition by the Authority shall be computed as if such
property had been operated by the Authority during such period. If within or after the period for
which any such calculation is made, the Authority shall have disposed of any property
constituting part of the System, then the net earnings or net losses, as the case may be, of such
property for the whole of such period shall be excluded, to the extent the same may not have
been otherwise excluded, in ascertaining the Net Revenues for such period. If the rates, rents
and charges during all or any part of the period for which any such calculation is made shall be
different from the rates, rents and charges which are in effect at the time such calculation is
made, there shall be added to or deducted from the Net Revenues so calculated, any increase or
decrease of the Revenues for such period which would result from the computation of such
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Revenues on the basis of the rates, rents and charges in effect at the date of said calculation,
rather than the rates, rents and charges which were actually in effect during that period.

Section 7.07 Payment of Taxes and other Covemmental Charges. The
Authority will pay all taxes, assessments and other govenrmental charges lawfully imposed upon

its properties or the Revenues when the same shall become due as well as all lawful claims for
labor, material and supplies, which, if unpaid, might by law become a lien or charge on the

System or the Revenues or any part thereof prior to or on a parity with the lien hereofi, or which
might impair the security of this Subordinate lndenture, so that the priority and security of this
Subordinate lndenture shall be preserved, provided that nothing in this Section contained shall

require the Authority to pay and discharge any such tax, assessment, charge or claim so long as

the validity thereof shall be contested in good faith by appropriate proceedings diligently
conducted (unless and until foreclosure, distraint, sale or other similar proceedings shall have

been commenced) and if such reserves or other appropriate provisions, if any, as shall be

required by gerreralty accepted accounting principles shall have been made therefor.

Section 7.08 Insurance of System. The Authority will at all times cause all the

property of the Systern which is of a character usually insured by persons operating properties of
a similar nature to be properly insured and kept insured by a reputable insurance company or
companies against loss or damage by fire or other hazards to the extent that such properties are

usually insured by persons operating properties of a similar nature in the same or similar
localities. All policies shall be so written that the Trustee will be notified of cancellation or
amendment at least fifteen (15) days prior to the effective date of such cancellation or
amendment. ln case the Trustee shall at any time notifo the Authority in writing that it
disapproves of any insurance company issuing a policy of insurance covering any one or more

such risks, the Authority will forthwith affect other insurance with companie satisfactory to the

Trustee.

All such policies shall be for the benefit of the Trustee and the Authority as their
interests may appear. All policies shall provide that claims in excess of $5,000,000 shall be

made payable to the Trustee and shall be deposited with the Trustee and the Trustee shall have

the sole right to receive the proceeds of such policies and to collect and receipt for claims in
excess of $5,000,000 thereunder. The Trustee may accept as conclusive the adjustment of any

loss or losses by the Authority and any insurance company. The proceeds of all such policies
paid to the Trustee shall be held by it as additional security hereunder until paid out by it as

herein provided. All claims of $5,000,000 or less shall be paid to the Authority.

Section 7.09 Damaee. Destruction or Condemnation of System: Application of
Proceeds. In the event of any damage to the System covered by insurance or condemnation or
taking by eminent domain of any part of the System for which the cost of repair or replacement

shall exceed $5,000,000, the proceeds shall be deposited in the Revenue Fund and the Authority
shall promptly notiff the Trustee and file with the Trustee a Consulting Engineer's certificate
stating whether, in the signer's opinion, it is practicable and advantageous to repair or replace the

damaged or condemned property. If the certificate states that repair or replacanent is practicable

and advantageous, the Consulting Engineer shall, if appropriate, prepare and file with the Trustee

plans and specifications therefor with an estimate of the cost thereof, and the insurance or
condemnation proceeds, if any, shall be transfened to the Operating Fund of the Senior lndenture
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and applied thereto. If the certificate states that the repair or replacement is not practical and
advantageous, the proceeds shall be deposited in the Revenue Fund. For purposes of ttris Section
7.09, the term Consulting Engineer shall also include an employee of the City or the Authority
who is otherwise qualified to act as Consulting Engineer under this Subordinate Indenture.

Section 7.10 Employment of Consultine Eneineer: Reports. The Authority will
employ a Consulting Engineer to perform such duties as are imposed on the Consulting Engineer
by the provisions of this Subordinate Indenture and the Senior Indenture.

It shall be the duty of the Consulting Engineer, in addition to the other duties
prescribed elsewhere in this Subordinate Indenture, to prepare and file with the Authority and
with the Trustee on or before thirty days prior to the beginning of each Fiscal Year thereafter, a
report setting forth the following:

(a) Advice and recommendations as to the proper maintenance, repair and operation
of the System during the next Fiscal Year and an estimate of the amounts of money that should
be expended for such purposes;

(b) Advice and recommendations as to the Capital Additions that should be made
during the next Fiscal Year, and an estimate of the amount of money that is recommended for
such purposes; and

(c) Whether the properties of the System have been maintained in good repair and
sound operating condition and the Consulting Engineer's estimate of the amount, if any, required
to place such properties in such condition and the details of such expenditures and the
approximate time required therefor.

Section 7.1I Adoption of Annual Budget. The Authority covenants that it will
on or before each December 31, prior to the beginning of each Fiscal Year thereafter, prepare
and adopt a budget of Current Expenses for the next Fiscal Year, which budget shall contain an
estimate of the Revenues to be derived for the period covered by such budget, and a copy of such
budget shall be promptly filed with the Trustee and each Bond Insurer. Any budget may be
amended from time to time by the Authority and such amended budget shall be promptly filed
with the Trustee and each Bond Insurer. The Annual Budget shall also be filed, if and when
required under a Continuing Disclosure Undertaking, with the EMMA system of the MSRB.
Filing of the Annual Budget with EMMA and placement of the Annual Budget on the
Authority's website with notice provided to the Trustee and Bond Insurer will constitute
compliance with this section.

Until the adoption of the Annual Budget of Current Expenses for a particular
Fiscal Year, the budget for the preceding Fiscal Year shall be deemed to be in force for such
particular Fiscal Year.

Section 7. [2 Maintenance of Svstem. The Authority will at all times maintain
or cause to be maintained the System and every part thereof in good repair, working order and
condition, will continuously operate the same and will, from time to time, make or cause to be
made all needful and proper repairs, renewals and replacements so that the aggregate efficiency
and capacity of the System shall at no time be unreasonably impaired or reduced.
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Section 7.13 Emplolment of Independent Auditor: Annual Financial Report.
Authority @venants that it has employed and will continue to employ an Independent Auditor to
perform such duties as are imposed on the Independent Auditor by this Subordinate Indenture
and the Senior Indenture.

The Authority has caused an accurate system of accounts to be installed as

recommended by its Indcpendent Auditor. The Authority will keep proper books of record and

accounts in which complete and correct entries shall be made of all its dealings and transactions
in accordance with generally accepted accounting principles, consistently applied. On or before
July 17 of each year, the Authority will fumish to the Trustee and each Bond Insurer, and to any
Holder of any of the Subordinate Bonds, at the written request of such Holder, a copy of its audit
report for the preceding Fiscal Year. The Authority shall also file said audit report, if and when
required under a Continuing Disclosure Undertaking, with the EMMA system of the MSRB.
Filing of said audit with EMMA and placement of said audit on the Authority's website with
notice provided to the Trustee and Bond Insurer will constitute compliance with this section.
Said audit report shall, in each instance, have been prepared by an Independent Auditor after
having made an audit of the Authority's books and accounts pertaining to the System for such
year and shall include therein for the year in question a statement as to whether the schedule of
rates then in effect complies with the covenants incorporated by reference in Section 7.01.

Section 7.14 Advances by Trustee. If the Authority shall fail to perform any of
the covenants contained in this Article, the Trustee or any Bondholder through the Trustee may,
but has no duty to, make advances to perform the same on behalf of the Authority, but shall be
under no duty so to do; and all sums so advanced shall be at once repayable by the Authority and
shall bear interest at the Prime Rate until paid, and shall be secured hereby, having the benefit of
a lien hereby created on a parity with the Subordinate Bonds, but no such advances shall be
deemed to relieve the Authority from any default hereunder.

Section 7.15 Further Assurances. The Authority shall execute and deliver such
further instruments and do such further acts as may be necessary or proper to carry out more
effectually the purposes of this Subordinate Indenture and the hansfer to any new trustee of the
estate, powers, instruments or funds held in tnrst hereunder. The Authority shall, on an ongoing
basis, execute and deliver all documents and make or cause to be made all filings and recordings
necessary or desirable in order to perfect, preserve and protect the interest of the Trustee in the
Trust Estate to the extent possible under applicable law. The Trustee shall not be responsible for
and makes no representation as to the legality, effectiveness or sufficiency of any security
document or for the creatiorq perfection, priority or protection of any lien securing the
Subordinate Bonds. The Trustee shall not be responsible for filing any financing or continlmtion
statement or recording any documents or instruments in any public office at any time or
otherwise for perfecting or maintaining the perfection of any lien or security interest in the trust
estate it being understood that the Authority shall be obligated to make such filings on behalf of
the Trustee and provide a copy of the filed initial financing statement to the Trustee.

Section 7.16 Construction of Construction Proiects: Ooeration of Svstem. The
Authority covenants that upon the completion of any Conshuction Project it will operate and

maintain the same as a part of the System. The Authority further covenants that it will operate
the System in an efficient and economical manner.
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Section 7.17 Covenant Against Encumbrances. The Authority further covenants
that it will duly observe and comply with all valid requirements of any governmental authority
relative to the System, that it will not create or suffer to be created any lien or charge upon the
Systern or any part thereof, other than as provided in this Subordinate Indenture, and that it will
pay or cause to be discharged, or will make adequate provision to satisft and discharge all lawful
claims and demands for labor, materials, supplies or other objects which, if unpaid, might by law
become a lien upon the Syston or any part thereof or the Revenues; provided, however, that
nothing contained in this Section shall require the Authority to pay or cause to be discharged, or
make provisions for, any such lien or charge so long as the validity thereof shall be contested in
good faith and by appropriate legal proceedings.

Section 7.18 Use of Revenues. The Authority covenants and agrees that, so
long as any of the Subordinate Bonds secured hereby shall be Outstanding, none of the Revenues
will be used for any purpose other than as provided in this Subordinate lndenture and the Senior
Indenture, and that no conffact or contracts will be entered into or any action taken to impair or
diminish the rights of Holders of the Subordinate Bonds. This provision, however, does not limit
the Authority's ability to issue additional bonds under the terms of the Senior Indenture or to
issue Secondary Subordinate Debt.

SectionT.l9 No Free Service. The Authority will not render or cause to be
rendered any free services of any nature by the facilities of the System nor will any preferential
rates be established for users of the same class, excluding (a) as provided in the Cooperation
Agreement, and O) the provision to several municipalities of conveyance without charge of
storm water and sanitary sewer flows through Authority trunk lines to the Allegheny County
Sanitary Authority.

Section 7.20 Failure of Customers to Pay: Enforcement of Collections. The
Authority will diligently enforce and collect the rates, fees and other charges from customers for
the services of the System; will take all steps, actions and proceedings for the enforcernent and
collections of such rates, fees and charges as shall become delinquent to the full extent permitted
or authorized by law; and will maintain accurate records with respect thereto. All such rates,
fees, charges and revenues herein pledged shall, as collected, be held in trust to be applied as
provided in this Subordinate Indenture and the Senior Indenture and not otherwise.

Section 7.21 Covenants with Bond Insurers. Letter Credit Banks. Liquidity
Facility lssuer. etc. The Authority may make such covenants and agreements in a Supplemental
Indenture and related documents as it may determine to be appropriate with any Bond Insurer,
Letter of Credit Bank, Liquidity Facility Issuer, or other financial institution that agrees to insure
or to provide credit or liquidity support to enhance the security or the value of any Subordinate
Bonds.

Section7.22 Internal Revenue Code and Other Covenants. The Authority
hereby covenants with the registered Owners, from time to time, of the Subordinate Bonds that
no part of the proceeds of the Subordinate Bonds or of any moneys on deposit with the Trustee
hereunder will be used, at any time, directly or indirectly, in a manner which, if such use had
been reasonably expected on the date of issuance of the Subordinate Bonds, would have cause
the Subordinate Bonds to be arbitrage bonds within the meaning of Section 148 of the Code, and
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that it will comply with the requirements of that section and the regulations throughout the term

of the Subordinate Bonds. [n the event the Authority is of the opinion that is necessary to restrict
or limit the yield on the investment of any moneys paid to or held by the Trustee to comply with
the covenants herein set forth, the Authority shall issue to the Trustee a written certificate to such

effect, with appropriate instnrctions, and the Trustee shall thereupon take such action in
accordance with such certificate and instructions. The Authority's covenants set forth in any Tax
Regulatory Certifi cate are incorporated herein.

Section 7.23 Amendments to Senior Indenture. The Authority will not amend

the Senior [ndenture in any way which will have a material adverse effect on the provisions of
this Subordinate Indenture without the consent of the Holders of not less than a majority in
principal amount of the Subordinate Bonds and the consent of the Bond Insurer.

ARTICLE VIII

EVENTS OF DEFAULT AND REMEDIES

Section 8.01 Events of Default. Each of the following events is hereby declared

an "Event of Default" for any Subordinate Bond issued hereunder:

(a) failure by the Authority to pay the principal of, or the premium (if any) payable

upon the redernption of, any Subordinate Bond when due and payable either at maturity,
declaratiog or by proceedings for redemption, or otherwise (no effect being given to payments

made under a Bond lnsurance Policy); or

(b) failure by the Authority to pay any installment of interest on any Subordinate
Bond when due and payable (no effect being given to payments made under a Bond lnsurance
Policy); or

(c) the entry ofan order or decree appointing a receiver or receivers ofthe System or
of the Revenues with the consent or acquiescence of the Authority, or, if such order or decree
shall have been entered without the acquiescence or consent of the Authority, the failure of the
Authority to cause such order or decree to be vacated or discharged or stayed on appeal within
ninety (90) days after entry; or

(d) the instirution of any proceeding with the consent or acquiescence of the
Authority for the purpose of effecting a composition between the Authority and its creditors, or
for the purpose of adjusting the claims of such creditors pursumt to any Federal or
Commonwealth statute now or hereafter enacted, if the claims of such creditors are under any
circumstances payable out of the Revenues, or if such proceeding shall have been instituted
without the consent or acquiescence of the Authority, the failure of the Authority to have such
proceeding withdrawn, or any order entered therein vacated or discharged, within ninety (90)
days after the institution of such proceeding or the entry of such order; or

(e) the entry of a final judgment against the Authority, which judgment constitutes or
could result in a lien or charge upon the System or the Revenues, or which materially and
adversely affects the ownership, control or operation of the System, if such judgment shall not be

discharged within ninety (90) days from the entry thereof, or if an appeal shall not be taken
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therefrom, or from the order, decree or process upon which or pursuant to which such judgment
was granted or entered, in such manner as to conclusively set aside the execution or levy under
such judgment, order, decree or process, or the enforcement thereof; or

(0 the failure or refusal of the Authority to comply with any provisions of the Act
applicable to the Authority, or the rendering of the Authority, for any reason, incapable of
fulfilling its obligations hereunder or thereunder; or

(g) the failure of the Authority to observe any other covenant, condition or agreement
of the Authority contained in the Subordinate Bonds or in this Subordinate Indenture and the
continuation of such failure for a period of sixty (60) days after written notice of such failure
from the Trustee, which may give such notice in its discretion and shall give such notice at the
written request of the Holders of not less than twenty-five per centum (25o/o) in aggregate
Principal Amount of the Subordinate Bonds then outstanding, provided that, the failure of the
Authority to meet the Rate Covenant set forth in Section 7.01 hereof (which incorporates Section
7.01 of the Senior Indenture) shall not constitute an Event of Default hereunder, and provided
further that if such failure is not capable of being rernedied within sixty (60) days after such
notice, no Event of Default shall exist if the Authority commences the actions necessary for the
cure of such failure within such sixty (60) day period and diligently pursues such actions
thereafter; or

(h) failure by the Authority to pay principal of, or the premium (if any) payable upon
the redemption of any Subordinate Debt when due and payable either at maturity, or otherwise or
to pay any installment of interest on any Subordinate Debt when due and payable (no effect
being given to payments made under a Bond Insurance Policy); or

(i) the Trustee shall have received written notice from a Letter of Credit Bank that an
Event of Default shall have occurred under the Reimbursement Agreernent, with a direction from
the Letter of Credit Bank to the Trustee to accelerate the principal and interest on the respective
Series of Subordinate Bonds secured by such Letter of Credit Bank's Letter of Credit; or

0) any acceleration of the payment of principal of any Series of Subordinate Bonds
or the payment of Reimbursement Obligations pursuant to Section 8.02 shall have occurred; or

(k) failure by the Authority to pay the principal of any Reimbursement Obligation
when due or within any applicable grace period, if any, set forth in the applicable
Reimbursement Agreanent; or

(l) failure by the Authority to pay any installment of interest on any Reimbursement
Obligation when due or within any applicable grace period, if any, set forth in the applicable
Reimbursement Agreanent; or

(m) the occurrence of an Event of Default (as defined under the Senior Indenture)
under the Senior Indenture.

The Trustee shall (i) provide immediate notice to each Bond Insurer of the
occurrence of an Event of Default under clause (a), (b), (i) or (i) above and (ii) provide notice to
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each Bond Insurer of any other Event of Default known to the Trustee within thirty (30) days of
the Trustee's knowledge thereof.

Section 8.02 Acceleration of Principal. Upon the occurrence and continuance of
any Event of Default described in Section 8.01, the Trustee may, and at the wrinen request of
Bondholders of not less than 25o/o in Principal Amount of the Subordinate Bonds then

Outstanding, shall by written notice to the Authority, declare the Subordinate Bonds to be

immediately due and payable, whereupon they shall, without further action, become and be

immediately due and payable, anything in this Subordinate Indenture or in the Subordinate

Bonds to the contrary notwithstanding, and the Trustee shall give notice thereof to the Authority
and shall give notice thereof by certified mail to all Holders of Outstanding Subordinate Bonds.

A Bond lnsurer or a Letter of Credit Bank securing a Series of Subordinate

Bonds, provided the Bond lnsurer or Letter of Credit Bank is not in default under its Bond

Insurance Policy or Letter of Credit, may exercise all rights of the Bondholders of such Series

under this Article VIII, including without limitation giving notice, making a request, giving a

direction or giving a waiver under Section 8.01(9), Section 8.02, Section 8.03, Section 8.04 and

Section 8.08. That is, the Bond Insurer or Letter of Credit Bank may, in such cases, vote the

Subordinate Bonds of the Bondholders of the Series secured by such Bond Insurer or Letter of
Credit Bank, as the case may be. If a Series of Subordinate Bonds is both insured by a Bond

lnsurance Policy and secured by a Letter of Credit, the Bond Insurer shall exercise such rights
nor the Letter of Credit Bank. In any such cases, the Trustee shall not take direction by the

Owners of the Subordinate Bonds of such Series.

In addition, the Trustee shall be entitled to exercise any or all of the remedies

granted to a trustee or under a Bond Insurance Policy, a Credit Facility or the Act.

The above provision, however, is subject to the condition that if, after the
principal of said Subordinate Bonds shall have been so declared to be due and payable, all
arrears of interest, if any, upon the Subordinate Bonds and interest on overdue installments of
interest at the rate of interest specified therein, and the principal of all Subordinate Bonds which
have matured other than by reason of such declaration, shall have been paid by the Authority,
and the Authority shall also have performed all other things in respect to which it may have been

in default hereunder, and shall have paid the reasonable charges of the Trustee and its counsel

and of the Holders of said Subordinate Bonds, including reasonable attomeys' fees paid or
incurred, then, and in every such case, the Holders of not less than a majority in aggregate

Principat Amount of the Subordinate Bonds then outstanding, by written notice to the Authority
and to the Trustee, may waive such default and its consequenc€s and such waiver shall be

binding upon the Trustee and upon all Holders of Subordinate Bonds issued hereunder; but no

such waiver shall extend to or affect any subsequent default or impair any rights or rernedy

consequent thereon.

Upon the occurrence or continuance of an Event of Default, the Trustee may
judicially seek specific performance with respect to the Rate Covenant. Notwithstanding any

other provision herein,, however, for so long as the Senior Indenture is operative, the Trustee

may not exercise rights or rernedies hereunder with respect to the Revenues until and unless the
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trustee of the Senior Indenture shall have instituted proceedings to exercise its rights pursuant to
Article VIII of the Senior Indenture.

Section 8.03 Remedies of Trustee and Bondholders: Rights of Entry. Subject to
Sections 8.02 and 9.06, upon the happening and during the continuance of any Event of Default
specified in Section 8.01, then and in every such caseo the Trustee may and, upon written request
of the Holders of not less than twenty-five per centum (25%) in aggregate Principal Amount of
the Subordinate Bonds then Outstanding, shall enter into and upon and take possession of the
System and each and every part thereof as for a condition broken and may exclude the Authority,
its agents and employees and all persons claiming under them wholly therefrom and have, hold,
use, operate, manage and control the same and each and evay part thereof, and in the name of
the Authority or othenrise as the Trustee shall deem best, conduct the business thereof and
exercise all the rights and powers of the Authority with respect to the System and use all its then
existing property, assets and franchises for that purpose and out of the Revenues, maintain,
restore, insure and keep insured, the System against such hazards as are ordinarily insured
against by a person operating a water, stormwater and sewer systern similar to the System and
from time to tirne may make all such necessary or proper repairs as to it may seem expedient,
and establish, levy, maintain and collect such rates, rents and charges in connection with the
System as it may deem necessary, proper, desirable and reasonable, and collect and receive all
Revenues, and after deducting therefrom the expenses of operation, maintenance and repair and
all expenses incurred hereunder and all other proper outlays herein authorized and all such
payments which may be made for insurance and other proper charges, including just and
reasonable compensation for its own services, and for the services of such attorneys, agents and
employees as it may, in the exercise of its discretion, employ for any of the purposes aforesaid,
the Trustee shall apply the rest and residue of the moneys received by it, as well as all cash and
investments held by the Trustee in any fund hereunder, subject to the provisions hereof with
respect to claims for principal and interest, to the payment of the principal of and interest on the
Subordinate Bonds. Whenever all that is due upon such Subordinate Bonds and installments of
interest and under any of the terms of this Subordinate Indenture shall have been paid or
deposited with the Trustee and all defaults made good, the Trustee in possession shall surrender
possession to the Authority, its successors or assigns. However, the same right of entry shall
exist upon any subsequent default or defaults.

Section 8.04 Judicial Action. In case of the breach of any of the covenants or
conditions of this Subordinate Indenture, the Trustee shall have the right and power to take
appropriate judicial proceedings for the enforcement of its rights and the rights of the
Bondholders hereunder, including, as appropriate, an action in mandamus. Upon the happening
of an event of default hereunder, the Trustee may either after entry, or without entry, proceed by
suit or suits, actions or special proceedings at law or in equity to enforce its rights and the righs
of the Bondholders hereunder, and it shall be obligatory upon the Trustee to take action to that
end, either by such proceedings or by the exercise of its powers with respect to entry or
otherwise, as it may determine, upon being requested to do so by the Holders of twenty-five per
centum (25o/o) in aggregate Principal Amount of the Subordinate Bonds then Outstanding
hereunder and upon being indemnified as hereinafter provided.

No remedy by the terms of this Subordinate Indenture conferred upon or reserved
to the Trustee or to the Bondholders is intended to be exclusive of any other rernedy, but each
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and every such remedy shall be cumulative and shall be in addition to any other rernedy given

hereunder or now or hereafter existing at law or in equity or by statute.

The Holders of a majority in aggregate Principal Amount of the Subordinate
Bonds then Outstanding hereunder, at any time, by an instrument in writing executed and

delivered to the Trustee, may reasonably direct the method and place of conducting all
proceedings to be taken for the enforcernent of any of the rights of the Bondholders; provided

that such direction shall not be othenrise than in accordance with the provisions of law or of this
Subordinate [ndenture.

Section 8.05 Payments blz Authority. The Authority covenants that if any
default shall be made in the payment of the principal of or interest on any Subordinate Bond
hereby secured when the same shall become payable, the Authority will pay to the Trustee, upon

demand, for the benefit of the Holders of the Subordinate Bonds so in default the whole amount
then due and payable for principal and interest, with interest upon the overdue principal and upon
the overdue installments of interest at the rate of interest specified in the Subordinate Bonds from
the date of default to the date of payment; and in case the Authority shall fail to pay the same

forthwith upon such demand, the Trustee in its own name and as trustee of an express trust shall
be entitled to sue for and to recover judgment for the whole amount so due and unpaid.

Section 8.06 Application of Moneys. Any moneys received by the Trustee or
by any receiver from the operation of the System, shall, after payment of the costs and expenses

of the operation thereof, be applied,

First: to the payment of the fees, counsel fees and expenses of the Trustee and of
the receivers, if any, and all costs and disbursements allowed by the court, if there be any court
action.

Second: to the payment of principal of and interest on the Senior Debt, and then

to the payment of any Policy Costs related to the Debt Service Reserve Fund Policies for Senior
Bonds or other amounts owed to an lnsurer of Senior Debt.

Third: supplemental to the instnrctions in Section 8.06-Third of the Senior
Indenture, to the payment of the whole amount of principal and interest which shall then be

owing or unpaid upon the Subordinate Bonds, or to the payment of the whole irmount of any

Reimbursernent Obligations which shall then be owing or unpaid, then to the payment of such
principal and interest or Reimbursement Obligations ratably, without preference or priority of
principal over interest or Reimbursement Obligations, Reimbursernent Obligations over principal
or interest or of interest over principal or Reimbursement Obligations or of any installment of
interest over any other installment of interest and without preference or priority of any such
payments over Periodic Payments (such principal and interest on Subordinate Bonds, amounts
owing under Reimbursement Obligations and Periodic Payments to be paid ratably), then to the
payment of Policy Costs related to the Debt Service Reserve Fund Policies for the Subordinate
Bonds and any other amounts owed to an Insurer of Subordinate Bonds.

Fourth: to pay the principal of and interest on the Secondary Subordinate Debt.
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Fifth: to the payment of the surplus, if any, to the Authority, or to whoever is
lawfully entitled to receive the same or as a court of competent jurisdiction may direct.

Section 8.07 Trustee's Riehs. Any right of action under this Subordinate
lndenture, or under any of the Subordinate Bonds, fray be enforced by the Trustee without the

possession of any of the Subordinate Bonds or the production thereof on any trial or other
proceedings relative thereto and any such suit or proceeding instiruted by the Trustee shall be

brought in its name as Trustee and any recovery ofjudgment shall be for the equal benefit of the

registered Owners of the Subordinate Bonds in respect of which such judgment shall have been

recovered, subject to the provisions hereof with respect to extended claims for interest.

Section 8.08 Limitations on Bondholders. No Holder of any Subordinate Bonds

shall have any right to institute any suit, action, or proceeding in equity or at law for the
enforcement of this Subordinate lndenture or for the execution of any trust hereof or for the

appointrnent of a receiver or to exercise any other remedy hereunder, unless such Holder shall
have previously given to the Trustee written notice of an event of default and of the continuance
thereof as hereinbefore provided nor unless also the Holders of at least twenty-five per centum
(25o/o) in aggregate Principal Amount of the Subordinate Bonds then Outstanding hereunder shall
have made written request of the Trustee and shall have offered it reasonable opportunity either
to proceed to exercise the powers hereinbefore granted or to instirute such action, suit or
proceeding in its own name nor unless also they shall have offered to the Trustee adequate

security and indernnity against the costs, expenses and liability to be incurred therein or thereby;
and such notification, request and offer of indemnity are hereby declared in every such case at

the option of the Trustee to be conditions precedent to the execution of the powers and trusts of
this Subordinate Indenture or for the appointment of a receiver or for any other remedy
hereunder; it being understood and intended that no one or more holders or registered Owners of
the Subordinate Bonds shall have any right in any manner whatsoever to affect, disturb or
prejudice the lien of this Subordinate Indenture by his own or their action or to enforce any right
hereunder except in the manner herein provided, and that all such proceedings at law or in equity
shall be instituted, had and maintained in the manner herein provided and for the benefit of all
Holders of outstanding Subordinate Bonds, subject to the provisions hereof with respect to
claims for interest.

Nothing in this Article shall, however, affect or impair the right of any
Bondholder which is absolute and unconditional, to enforce the payment of the principal and

interest of such Bondholder's Subordinate Bonds, or the obligation of the Authority which is also

absolute and unconditional, to pay the principal of and interest on each of the Subordinate Bonds
issued hereunder to the respective holders or registered Owners thereof at the time and place in
said Subordinate Bonds expressed.

Section 8.09 Waiver by Authority. The Authority may waive any period of
grace provided for in this Article.

Section 8.10 Waiver of Default: Delay or Omission of Trustee. No waiver of
any default hereunder, whether by the Trustee, a Bond Insurer or the Bondholders shall extend to
or shall affect any subsequent default or shall impair any rights or remedies consequent thereon.

No delay or omission of the Trustee, a Bond Insurer or of any Holders of Subordinate Bonds
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hereby secured to exercise any right or power accruing upon any default shall impair any such
right or power or shall be construed to be a waiver of any such default, or acquiescence therein;
and eve'ry right, power and remedy given by this Subordinate Indenture to the Trustee, a Bond
Insurer or to the Bondholders may be exercised from time to time and as often as may be deemed
expedient by the Trustee, the Bond lnsurer or in an appropriate case, by the Bondholders.

In case the Trustee shall have proceeded to enforce any right under this
Subordinate Indenture by entry or othenuise, and such proceedings shall have been discontinued
or abandoned for any reason, or shall have been determined adversely to the Trustee, then and in
every such case the Authority and the Trustee shall be restored to their former positions and
rights hereunder with respect to the pledged revenues, and all rights, remedies and powers of the
Trustee shall continue as if no such proceedings had bcen taken.

Section 8.1 I Appointment of Receiver. Subject to Section 8.02, as provided by
the Act, as amended, the Trustee shall be entitled as a matter of right to the appoinEnent of a
receiver, and the Trustee, the Bondholders, the Bond Insurer of any Subordinate Bonds, any
receiver so appointed and any Letter of Credit Bank then supporting any Series of Bonds with a

Letter of Credit shall have all such rights and powers and shall be subject to such limitations and
restrictions as are contained in the Act.

Section 8.12 Limitation on Rights to Transfer. It is expressly understood and
agreed that nothing in the provisions of the Subordinate Bonds or in this Subordinate Indenture
shall be taken to authorize the Trustee, or any receiver appointed hereunder to operate and
maintain the System, or to sell, assign, mortgage or otherwise dispose of any of the assets of
whatever kind and character belonging to the Authority.

Section 8.13 lssuer of Bond lnsurance Polic]r as Subrogee of Holders of
Subordinate Bonds. Any Subordinate Bond delivered to the Bond Insurer pursuant to the Bond
Insurance Policy shall be deemed to continue to be Outstanding under and secured by this
Subordinate Indanture.

ARTICLE IX

CONCERNING THE TRUSTEE

Section 9.01 Acceptance of Trust. The Trustee shall, prior to an Event of
Default, and after the curing of all Events of Default which shall have occurred, perform such
duties and only such duties as are specifically set forth in this Subordinate Indenture and shall
not be liable except for the performance of such duties and obligations as are specifically set
forth in this Subordinate lndenhrre, and no implied covenants or obligations shall be read into
this Subordinate Indenture against the Trustee, as the case may be. The Trustee shall, during the
existence of any Event of Default (which has not been cured), exercise such of the rights and
powers vested in it by this Subordinate Indenture, and use the same degree of care and skill in
their exercise, as prudent persons would exercise or use under the circumstances in the conduct
of their own affairs. The Trustee shall not be liable to the parties hereto or deemed in breach or
default hereunder if and to the extent is performance hereunder is prevented by reason of force
majeure. The term "force majeure" means an occurrence that is beyond the control of the
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Trustee and could not have been avoided by exercising due care. Force majeure shall include
acts of Cod, terrorism, war, riots, strikes, floods, earthquakes, epidernics or other similar
occurTences.

Section 9.02 Responsibilitv for Statements in Subordinate Indenture or
Subordinate Bonds. The recitals of fact herein and in the Subordinate Bonds contained, except
only the Trustee's certificate of authentication upon the Subordinate Bonds, shall be taken as the
statements of the Authority and the Trustee assumes no responsibility for the correctness of the
same. The Trustee makes no representations as to the validity or sufficiency of this Subordinate
Indenture or the due execution or acknowledgment thereof on the part of the Authority or in
respect of the Subordinate Bonds issued hereunder, and the Trustee shall incur no responsibility
in respect of such matter.

Section 9.03 Maintenance of Insurance. The Trustee shall be under no

obligation to effect or maintain insurance or to renew any policies of insurance or to inquire as to
the adequacy of any insurance or for responsibility of insurers, or to report, make or file claims
or proofs of loss for any loss or damage insured against or which may occur or to keep itself
advised or informed as to the payment of any insurance premiums, taxes or assessments or to see

to or require such payment to be made nor shall the Trustee be under any liability for the failure
of the Authority to effect or renew any insurance; but the Trustee may, in its discretion, do any or
all of the matters and things in this Section set forth, or require the same to be done.

Section 9.04 Disposition of Subordinate Bonds and Proceeds. The Trustee shall
be under no responsibility or duty with respect to the disposition of the Subordinate Bonds
authenticated and delivered hereunder or the application of the proceeds of any of the
Subordinate Bonds or of any other moneys deposited with it and withdrawn in the manner
provided in this Subordinate Indenture.

Section 9.05 Asents o[ Trustee: Responsibility for Default of Agents. The
Trustee may execute any of the trusts or powers hereof and perform any duty hereunder by or
through its attorneys or agents, and it shall not be answerable or accountable for any act, default,
neglect or rnisconduct ofany such attorney or agent, ifreasonable care has been exercised in his
appointment and retention, nor shall the Trustee be otherwise answerable or accountable under
any circumstances whatever in connection with the Trust, except for its own gross negligence or
willful misconduct.

Section 9.06 Indcmnity: No Duty to Notice Default. The Trustee shall be under
no obligation or duty to perform any act which would involve it in expense or liability or to
institute or defend any suit in respect hereof unless properly indemnified against such expense or
liability to its satisfaction. The Trustee shall not be required to take notice, or be deemed to have
knowledge, of any default of the Authority hereunder, except a default pursuant to
Section 8.01(a) or O), and may conclusively assume that there has been no such default unless
and until it shall have been specifically notified in writing of such default by the Authority or the
Holders of not less than twenty-frve per centum (25o/o) in aggregate Principal Amount of the
Subordinate Bonds then Outstanding hereunder. The Trustee shall provide each Bond [nsurer
with immediate notice of a default pursuant to Section 8.01(a) or (b) and, within thirty (30) days
of the Trustee's knowledge thereof, any other default known to the Trustee. The Trustee shall
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not be under any obligation to take any action in respect of any default or otherwise, or to
institute, appear in or defend any suit or other proceeding in connection therewith or to ascertain
or inquire as to the performance of any of the covenants or agreements herein contained on the
part of the Authority, unless requested in writing so to do by the Holders of not less than twenty-
five per centum (25o/o) in aggregate Principal Amount of the Subordinate Bonds then
Outstanding hereunder and indernnified to its satisfaction but this provision shall not affect any
discretionary power herein given to the Trustee. The Trustee shall, however, take actions
pursuant to Section 13.02 hereof, as required therein.

The foregoing provisions are intended only for the protection of the Trustee, and
shall not affect any discretion or power given by any provision of this Subordinate Indenture to
the Trustee to take action in respect to any default without such notice or request from the
Bondholders or without such security or indemnity. The Trustee may, at any time in its
discretion, require of the Authority full information and advice as to the performance of any of
the covenants, conditions and agreements, and may further make or cause to be made
independent investigations at the expense of the Authority, concerning the affairs of the
Authority insofar as such affairs are related to the System.

Section 9.07 Risht to Rel.v Upon Documents. The Trustee shall be protected
and shall incur no liability in relying, acting or proceeding in good faith upon any notice,
resolution, request, consent, order, certificate, report, opinion, bond, telephonic notice, facsimile
transmission, waiver, statement, afTidavit, voucher, appraisal, application or other paper or
document believed by it to be genuine and to have been signed, passed or presented by the
proper person or authority, or to have been prepared and furnished pursuant to the provisions of
this Subordinate Indenture, and before acting upon any of the same the Trustee shall not be
bound to make any investigation into the matters stated therein.

The Trustee may consult with legal counsel to be selected and anployed by it and
the opinion of such counsel shall be full and complete authorization and protection in respect of
any action taken or suffered by it hereunder in good faith and in accordance with the opinion of
such counsel.

The Trustee shall not be bound to recognize any person as the Holder of a

Subordinate Bond Outstanding hereunder unless and until his Subordinate Bond is submitted to
the Trustee for inspection, if required, and his title thereto satisfactorily established, if disputed.

Whenever in the administration of the trusts imposed upon it by this Subordinate
Indenture the Trustee shall deern it necessary or desirable that a matter be proved or established
prior to taking or suffering any action hereunder, such matter (unless other evidence in respect
thereof be herein specifically prescribed) may be deerned to be conclusively proved and
established by a certificate of the Authoriry, and such certificate shall be full warant to the
Trustee for any action taken or suffered in good faith under the provisions of this Subordinate
lndenture in reliance upon such Certificate, but in its discretion the Trustee may, in lieu thereof,
accept other evidence of such matter or may require such additional evidence as it may deem
reasonable.
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Any action taken, or omitted to be taken, by the Trustee in good faith pursuant to
this Subordinate lndenture upon the request or authority or consent of any person who, at the
time of making such request or giving such authority or consent, is a Bondholder, shall be
conclusive and binding upon all future Bondholders and upon Subordinate Bonds executed and
delivered in exchange therefore or in place thereof. The permissive right of the Trustee to do
things enumerated in this Subordinate Indenture shall not be construed as a duty.

The Trustee shall have no responsibility, opinion or liability with respect to any
information statement or recital found in any official statement or other disclosure material,
prepared or distributed with respect to the issuance of the Subordinate Bonds, except for
information provided by the Trustee.

Section 9.08 Trustee Compensation: Indemnification of Trustee. The Authority
shall, out of the Revenues, pay to the Trustee, from time to time, reasonable compensation for all
seruices rendered hereunder, and shall also reimburse the Trustee for all of its reasonable
expenses, charges and other disbursernents and those of its attorneys, agents and employees,
incurred in and about the administration and execution of the trusts hereby created, and the
performance of its powers and duties hereunder, and the Trustee shall have a lien on the
Revenues therefor, prior and superior to the lien of the Subordinate Bonds issued hereunder. The
Authority further covenants and agrees to protect, exonerate, defend, indemniff and save the
Trustee and its officers, directors, employees and agents (collectively, the "lndemnitees")
harmless from and against any and all liabilities, losses, damages, fines, suits, actions, demands,
penalties, costs and expenses, including out-of-pocket, incidental expenses, legal fees and
expenses, the allocated costs and expenses ofin-house counsel and legal staffand the costs and
expenses of defending or preparing to defend against any claim ("Losses'') that may be imposed
on, incurred by, or assessed against, the Indemnitees or any of them for following any instruction
or other direction upon which the Trustee is authorized to rely pursuant to the terms of this
Subordinate lndenture. [n addition to and not in limitation of the immediately preceding
sentence, the Authority also covenants and agrees to indemnifo and hold the Indernnitees and
each of them harmless from and against any and all Losses that may be imposed oq incurred by,
or asserted against the lndernnitees or any of thern in connection with or arising out of the
Trustee's performance, as applicable, under this Subordinate Indenture provided that such party
has not acted with negligence or engaged in willful misconduct. The provisions of this Section
shall survive the termination of this Subordinate Indenture and the resignation or removal of the
Trustee.

Section 9.09 Trustee's Rie*rt to Make Advances. If the Authority shall fail to
perform any of the covenants or agreements contained in this Subordinate Indenture, the Trustee
may, in its discretion and without notice to the Bondholders, at any time and from time to time,
make advances to effect perforrnance of the same on behalf of the Authority, but the Trustee
shall be under no obligation so to do; and any and all moneys paid or advanced by the Trustee
for any such purpose, together with interest thereon at the rate equal to 102% of the Prime Rate
in effect at the time of such advance, shall be a lien in favor of the Trustee upon the Revenues
prior and superior to the lien of the Subordinate Bonds issued hereunder; but no such advance
shall operate to relieve the Authority from any default hereunder. Nothing herein shall be
constnred to require the Trustee to expend its own funds.
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Section 9.10 Right to Own and Deal in Subordinate Bonds. The Trustee may
become the Owner of Subordinate Bonds issued hereunder and secured hereby, with the same

rights it would have if it were not Trustee. The Trustee may also engage in, or be interested in
any financial or other transaction with the Authority and may act as depositary for and permit
any of its officers or directors to act as a member of, or in any other capacity with respect to, any

committee formed to protect the rights of Bondholders or to effect or aid any reorganization
growing out of the enforcernent of the Subordinate Bonds or this Subordinate lndenture, whether
or not any such committee shall represent the Holders of a majority in Principal Amount of the

Bonds Outstanding hereunder.

Section9.ll Construction of Provisions of Indenture. The Trustee may
construe any of the provisions of this Subordinate lndenture insofar as the same may appear to be

ambiguous or inconsistent with any other provisions hereof; and any construction of any such
provisions hereof by the Trustee in good faith shall be binding upon the Bondholders.

Section 9.12 Resignation or Replacernent of Trustee. The Trustee may resign
on its motion or may be rernoved at any time by an instrument or instruments in writing signed

by (1) the Authority, provided no Event of Default has occurred and is continuing or (2) the
Holders of not less than fifty percent (50olo) of the Principal Amount of Subordinate Bonds then

Outstanding, if an Event of Default has occurred and is continuing. No such resignation or
removal shall become effective unless and until a successor Trustee (or temporary successor

tnstee as provided below) has been appointed and has assumed the trusts created hereby.
Written notice of such resignation or removal shall be given to each Holder of a Subordinate
Bond then Outstanding to the address then reflected on the books of the Trustee and such
resignation or removal shall take effect upon the appointment, qualification and acceptance of a
successor Trustee. A successor Trustee may be appointed at the direction of the Authority, or if
the Authority shall fail to appoint a successor Trustee, a successor Trustee may be appointed at

the direction of the Holders of not less than fifty percent (50%) in aggregate Principal Amount of
Subordinate Bonds Outstanding. In the event a successor Trustee has not been appointed and

qualified within sixty (60) days of the date notice of resignation or removal is given, the Trustee
or any Bondholders may apply to any court of competent jurisdiction for the appointment of a
temporary successor Trustee to act until such time as a successor is appointed as above provided.
No resignation or removal of the Trustee shall be effective until a successor has been appointed

and has accepted the duties of the Trustee hereunder.

Every successor shall always be a bank or trust company in good standing,
qualified to act hereunder, and having a combined capital, surplus and undivided profits of not
less than Fifty Million Dollars ($50,000,000). Any successor appointed hereunder shall execute,
acknowledge and deliver to the Authority an instrument accepting such appointment hereunder,
and thereupon such successor shall, without any further act, deed or conveyance, become vested

with all the estates, properties, rights, powers and trusts of its predecessor in the trust hereunder
with like effect as if originally named as Trustee herein; but the Trustee retiring shall,
nevertheless, on the written demand of its successor, execute and deliver an instrument
conveying and transferring to such successor, upon the trusts herein expressed, all the estates,

properties, rights, powers and tnrsts of the predecessor, who shall duly assign, transfer and

deliver to the successor all properties and moneys held by it under this Subordinate Indenture.

Should any instrument in writing from the Authority be required by any successor for more fully
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and certainly vesting in and confirming to it all of such estates, properties, rights, powers and

trusts, the Authority shall, on request of such successor, make, execute, acknowledge and deliver
the deeds, conveyances and necessary instruments in writing.

The notices herein provided for shall be given by mailing a copy thereof to the
registered Owners at their addresses as the same shall last appear on the Bond register. A copy
shall be provided to each Bond Insurer.

The instnrments evidencing the resignation or rernoval of the Trustee and the
appointment of a successor hereunder together with all instruments provided for in this Section
shall be filed and/or recorded by the successor Trustee in each recording office, if any, where this
Subordinate Indenture shall have been filed and/or recorded.

Section 9.13 Successor Trustee by Merger. Any bank or trust company having
power to execute the trusts of this Subordinate Indenture and otherwise qualified to act as

Trustee hereunder, with or into which the Trustee may be merged or consolidated or any such
bank or trust company resulting from any merger or consolidation to which the Trustee shall be a
party, shall be the successor trustee under this Subordinate Indenture, without the execution or
filing of any paper or the performance of any further act on the part of any other parties hereto,
anything herein to the contrary notwithstanding.

Section 9.14 Appointment of Paying Agent. The Authority may appoint a

successor Paying Agent or a co-paying agent at any time upon written notice to each Bond
lnsurer and the Trustee.

Section 9.15 Trustee to Notiff S&P and Moody's. The Trustee hereby agrees to
notifr S&P and Moody's of (i) any change of the Trustee, (ii) any change in the Bond Insurance
Policy, and (iii) any mandatory redemption of Subordinate Bonds other than mandatory sinking
fund redemption. Notices shall be sent to Moody's lnvestors Service at 7 World Trade Center,
250 Greenwich Street, New York, New York 10007, Aftention: Municipal
DepartmenUStructured Finance Group. Notices shall be sent to Standard & Poor's Corporation
at 55 Water Street, New York, New York 10041.

ARTICLE X

CONCERNING THE HOLDERS OF THE SUBORDINATE BONDS

Section 10.01 Execution of Instruments. Whenever in this Supplemental
Indenture it is provided that the Holders of a specified percentage or a majority of the
Subordinate Bonds Outstanding hereunder may take any action (including the making of any
dernand or request, the giving of any notice, consent or waiver or the taking of any other action)
the fact that at the time of taking any such action the Holdsrs of such specified percentage or
majority have joined therein may be evidenced by any instrument or any number of instruments
of similar terror executed by Bondholders in person or by agent or proxy appointed in writing.

Section 10.02 Proof of Ownership. Subject to the provisions of Article IX, proof
of the execution of any instrument by a Bondholder or his agent or proxy and proof of the
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holding by any persons of any of the Subordinate Bonds shall be sufficient if made in the

following manner:

(l) The fact and date of the execution by aty such persons of any

instrument may be proved by the certificate of any notary public or other officer
authorized to take acknowledgmens of deeds to be recorded in any State within
the United States, that the person executing such instrument acknowledged to him
the execution thereof, or by an affrdavit of a witness to such execution sworn to
before any such notary or other such officer; and

(2) The ownership of Subordinate Bonds may be proved by the

registration books for such Subordinate Bonds maintained by the Authority at the

Principal Office of the Trustee.

The Trustee and any Paying Agent may require such additional proof of any

matter referred to in this Section as it shall deem necessary or may accept such other proof as it
may deern appropriate.

ARTICLE XI

AMENDMENTS AND MODIFICATIONS

Section ll.0l Waivers and Supplemental Indentures Not Requiring Consent of
Bondholders. In addition to any Supplemental Indenture otherwise authorized by this
Subordinate lndenture, the Authority, and the Trustee may, from time to time and at any time,

enter into such indentures or agreements supplemental hereto as shall not be inconsistent with the

terms and provisions hereof and which shall not adversely affect the rights of the Holders of the

Subordinate Bonds Outstanding hereunder (which supplemental indentures or agreements shall

thereafter form a part thereof) for the following purposes:

(a) to cure any ambiguity, formal defect or omission in this Subordinate

Indenture or any Supplemental Indenture;or

(b) to grant or confer upon the Trustee for the benefit of the Bondholders any

additional rights, ranedies, powers, authority or security that may lawfully be granted to
or conferred upon the Bondholders, or the Trustee; or

(c) to add to the covenants and agreements of the Authority in this
Subordinate Indenture contained, other covenants and agreements thereafter to be

obsaved, or to surrender any right or power herein reserved to or conferred upon the

Authority;or

(d) to modifu any of the provisions of this Subordinate Indenture or to relieve
the Authority of any of the obligations, conditions or restrictions contained in this
Subordinate Indenture, provided that such modification or relief shall not, by the express

terms of the particular Supplernental Indenture, become effective until all Subordinate
Bonds Outstanding on the date of the execution and delivery of such Supplernental

Indenture shall no longer be Outstanding; or

69



FR VIIT

(e) to make such provision in regard to matters or questions arising under this
Subordinate Indenture as may be necessary or desirable and not inconsistent with this
Subordinate Indenture; or

(0 to close this Subordinate Indenture against, or to restrict, in addition to the
limitations and restrictions herein contained, the issue of Additional Bonds hereunder,
by imposing additional conditions and restrictions to be thereafter observed, whether
applicable in respect to all Subordinate Bonds issued and to be issued hereunder or in
respect of one or more Series of Subordinate Bonds, or otherwise; or

(g) to modifu, amend or supplement this Subordinate lndenture in such
manner as required to permit the Authority to comply with the provisions of the Code
relating to the rebate to the United States of America of eamings derived from the
investment of the proceeds of Subordinate Bonds, provided that such modification,
amendment or supplement does not materially adversely affect the Holders of all
Outstanding Subordinate Bonds; or

(h) to modifo, amend or supplernent this Subordinate Indenture in such
manner as may be required by a Rating Agency to maintain or enhance its rating on the
Subordinate Bonds, provided that such modification, amendment or supplement does not
materially adversely affect the Holders of all Outstanding Subordinate Bonds; or

(i) to modiff, amend or supplement this Subordinate Indenture to implement
any covenants or agreements contemplated by Section 7.21; or

0) to authorize the issuance of, to describe the terms of and to secure one or
more Series of Additional Bonds pursuant to Article I[[; or

(k) to amend any agreement with a securities depository relating to a book-
entry system to be maintained with respect to any Subordinate Bonds; or

(l) to modifu, amend or supplement this Subordinate Indenture in any manner
that the Trustee concludes is not materially adverse to the Holders of all Outstanding
Subordinate Bonds; or

(m) to modifr, amend or supplement the exhibits to this Subordinate lndenture
containing Bond lnsurer provisions, provided the Authority and the Bond lnsurers
consent to such modifications, amendments or supplements.

Section I1.02 Supplemental Indentures Requiring Consent of Bondholders. With
the consent, evidenced as provided in Section I 0.01 , of the Holders of not less than the Approval
Amount or, in the case one or more but less than all of the Series of the Subordinate Bonds then
Outstanding are affected, then, in addition, with the consent of the Holders of the Approval
Amount of each Series so affected, and with the consent of any guarantor of principal and

interest of any Series of Subordinate Bonds issued under a Supplemental Indenture, the
Authority and the Trustee may from time to time and at any time enter into an Indenture or
Indentures Supplanenta[ hereto for the purpose of eliminating any of the provisions of this
Subordinate Indenture or of any Supplemental Indenture or of modifying in any manner the
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rights of the Holders of the Subordinate Bonds so affected; provided, however, that no such
supplemental Indenture shall (i) extend the fixed maturity date of any Subordinate Bond, or
reduce the Principal Amount thereof, or reduce the rate or extend the time of payment of interest
thereon, or reduce any premium payable upon the redemption thereof, without the consent of the
Holder of each Subordinate Bond so affected, or (ii) permit the creation by the Authority of any
lien prior to the lien of this Subordinate Indenture (except as provided in the Senior Indenture)
upon any part of the Revenues, or reduce the Approval Amount, without the consent of the
Holders of all Subordinate Bonds then Outstanding. It shall not be necessary for the consent of
the Bondholders under this Section to approve the particular form of any proposed Supplemental
lndenture, but it shall be sufficient if such consent shall approve the substance thereof. Nothing
herein contained, however, shall be construed as making necessary the approval by the
Bondholders of the execution of any Supplemantal Indenture or agreement as authorized in
Section I 1.01.

Section 11.03 Authorization to Trustee: Opinion of Counsel. The Trustee shall
join with the Authority in the execution of any Supplemental lndenture which the Authority is
authorized to execute under the provisions of Section ll.0l or Section 11.02 upon the delivery
by the Authority to the Trustee of the following:

(a) (i) A certified copy of a Resolution of the Board authorizing such Supplemental
Indenture and requesting the execution thereof by the Trustee and (ii) evidence of consent to
such amendment by any party whose @nsent is required hereundeq

(b) An opinion of counsel (i) to the effect that the Authority and the Trustee are
authorized to enter into such Supplernental Indenture by the provisions of Section I l.0l and that
all other conditions precedent have been satisfied, or (ii) to the effect that the Authority and the
Trustee are authorized to enter into such Supplemental Indenture by the provisions of Section
I 1.02, that the consent of the Bondholders required has been secured and is evidenced by
specified documents meeting the requirements of Section 10.01, and that all other conditions
precedent have been satisfied; and

(c) If the opinion of counsel shall state that the Authority and the Trustee are
authorized to enter into such Supplemental Indenrure by the provisions of Section I 1.02, the
documents evidencing the consent of the Bondholders as specified in said opinion;

provided, however, that the Trustee shall not be obligated to join in any such Supplemental
Indenture which, in its opinion, adversely affects its own duties, rights or immunities under this
Subordinate Indenture.

Section I1.04 Effectiveness of Amendments. Modifications. Upon the execution
of any Supplemental Indenture pursuant to the provisions of this Article, this Subordinate
Indenture shall be and be deerned to be modified and amended in accordance therewith and the
respective rights, limitations of rights, obligations, duties and immunities under this Subordinate
Indenture of the Trustee, the Authority and the Holders of Subordinate Bonds shall thereafter be
determined, exercised and enforced hereunder subject in all respect to such modifications and
amendments, and all the terms and conditions of any such Supplemental Indenture shall be and
be deemed to be part of the terms and conditions of this Subordinate lndenture for any and all
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purposes. The Authority shall provide each Bond Insurer with a full transcript of all proceedings
relating to the execution of any supplement or amendment to this Subordinate lndenture. The
Authority shall provide Moody's and S&P with a notice of each amendment to this Subordinate
Indenture and a copy thereof at least fifteen (15) days in advance of its execution.

ARTICLE XII

DISCHARGE OF TNDENTURE

Section 12.01 Release of Indenture. If the Authority, its successors or assigns,
shall pay or cause to be paid unto the Holders of all Subordinate Bonds Outstanding hereunder
the principal and interest to become due thereon and the premium thereon, if any, at the times
and in the manner stipulated therein, then this Subordinate lndenture and the estate and rights
hereby granted shall cease, determine and be void, and thereupon the Trustee shall, upon the
request of the Authority, deliver to the Authority such instruments as shall be requisite to satisfr
the lien hereof, and reconvey to the Authority the estate and title hereby conveyed, and assign
and deliver to the Authority any property at the time subject to the lien of this Subordinate
Indenture which may then be in the possession of the Trustee; but the Trustee shall take any such
action only upon the receipt of an officer's certificate and an opinion of counsel, each stating in
substance that in the opinion of the respective signers all conditions precedent provided for in
this Subordinate Indenture relating to such release, cancellation and discharge have been
complied with. [n addition, this Subordinate Indenture shall not be discharged until all Policy
Costs owing to any Bond Insurer shall have been paid in full.

Subordinate Bonds for the payment or redemption of which there shall have been
deposited with the Trustee cash or Defeasance Obligations (which shall rnean direct non-callable
obligations of the United States of America and securities fully and unconditionally guaranteed
as to the timely payment of principal and interest by the United States of America, to which the
direct obligation or guarantee of the full faith and credit of the United States of America has
been pledged, Refcorp interest strips, CATS, TIGRS, STRPS, or defeased municipal bonds rated
"AAA" by S&P or "Aaa" by Moody's, any combination thereof or any other security approved
by the applicable Bond Insurer), the principal of and interest on which when due, will, without
reinvestment of principal or interest, provide sufficient moneys to pay the Subordinate Bonds in
full at maturity or the date fixed for redanption, sha[[ be deerned to be paid within the meaning
of this Article. In the event of an advance refunding, the Authority shall cause to be delivered a
verification report of a Qualified Independent Consultant experienced in delivering verification
reports. For purposes of determining whether any Outstanding Variable Rate Indebtedness is
deerned paid and discharged pursuant to this Article XI[, such Variable Rate Indebtedness shall
be deerned to bear interest at the maximum rate of interest such Variable Rate Indebtedness may
bear pursuant to the applicable Supplemental Indenture.

The release, cancellation and discharge of this Subordinate lndenture, however,
shall be without prejudice to the right of the Trustee to be paid any compensation then due to it
hereunder and to be protected and saved harmless by the Authority from any and all losses,
liabilities, costs and expenses, including counsel fees, at any time incurred by the Trustee
hereunder or connected with any Subordinate Bond issued hereunder, of and from which, if this
Subordinate lndenture had not been released, cancelled and discharged, the Authority would
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have been obligated by the terms of this Subordinate Indenture to protect and save the Trustee
harmless, and the Authority hereby covenants to protect and save the Trustee harmless of and
from such losses, liabilities, costs and expenses.

If any Subordinate Bond shall not be presented for payment when the principal
thereof shall become due, either at maturity or otherwise, or at the date fixed for the redemption
thereof and if the Authority shall have deposited with the Trustee, for the purpose, or left with it
in tnrst if previously so deposited, funds sufficient to pay the principal of such Subordinate Bond
(and the premium, if any payable upon the redernption thereof), together with all interest due
thereon, to the date of maturity thereof or to the date fixed for redemption thereof, for the benefit
of the Holder or Holders thereofl respectively, all liability of the Authority to the Holder of such
Subordinate Bond for the payment of the principal thereof, the interest thereon, and the premium,
if any, shall forthwith cease, determine and be completely discharged, and thereupon it shall be
the duty of the Trustee, to hold said fund or funds, without liability for interest thereon, for the
benefit of the Holder of such Subordinate Bond who shall thereafter be restricted exclusively to
said fund or funds for any claim of whatsoever nature on his part under this Subordinate
Indenture or on, or with respect to, said Subordinate Bond.

Any moneys deposited with the Trustee, by the Authority, pursuant to the terms
of this Subordinate Indenture, for the payment or redemption of Subordinate Bonds which
remain unclaimed by the Holders of the Subordinate Bonds for five (5) years after the date of
maturity or the date fixed for redemption, as the case may be, shall upon the written request of
the Authority if the Authority is not at that time, to the knowledge of the Trustee, in default
hereunder be paid to the Authority. Thereafter, such Holders of the Subordinate Bonds shall
thereafter look only to the Authority for payment and then only to the extent of the amounts so
received without interest thereon.

ARTICLE XIII

MISCELLANEOUS

Section 13.01 Limitation of Rights. Remedy or Claim. With the exception of
rights herein expressly confened, nothing in this Subordinate Indenture, expressed or implied, is
intended or shall be construed to confer upon, or to give to, any person or corporation, other than
the parties hereto and the Holders of the Subordinate Bonds outstanding hereunder, any rights,
remedy or claim under or by reason of this Subordinate Indenture or any covenant, condition or
stipulation hereof; and all the covenants, stipulations, promises and agreements in this
Subordinate Indenture contained by and on behalf of the Authority shall be for the sole and
exclusive benefit of the parties hereto, and of the Holders of the Subordinate Bonds Outstanding
hereunder.

Section 13.02 Notices to Rating Agencies. The Authority shall instruct the
Trustee to give notice to the Rating Agencies upon an occurrence of any of the following that
relates to the Subordinate Bonds:

(i) expiration of any credit enhancement;
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

termination of any credit enhancernent;

extension of any credit enhanconent;

substitution of any credit enhancement;

redemption;

acceleration;

conversion;

changes in bond documents;

changes in any Credit Facility;

changes in Trustee and/or any remarketing agent; or

defeasance.

Section 13.03 Invalidity of Provisions. If any one or more of the covenants or
agreements provided in this Subordinate Indenture on the part of the Authority or the Trustee to
be performed should be finally determined by a court of competent jurisdiction to be contrary to
law, then such covenant or covenants or agreement or agreements shall be null and void and
shall be deemed separable from the ranaining covenants and agreements, and shall in no way
affect the validity of this Subordinate Indenture.

Section 13.04 Govemine Law. This Supplemental Indenture shall be deemed to
be and shall be construed as a Pennsylvania contract and wherever enforced shall be construed in
accordance with the laws of the Commonwealth.

Section 13.05 Limitation of Liability. No covenant, agreement or obligation
contained in the Subordinate Bonds or in this Subordinate Indenture shall be deemed to be the
covenant, agreement or obligation of any member, agent or employee of the Authority in his
individual capacity and neither the members of the Board of the Authority nor any official
executing the Subordinate Bonds shall be liable personally on the Subordinate Bonds or be
subject to any personal liability or accountability by reason ofthe issuance thereof.

Section 13.06 Execution in Countemarts. This Subordinate Indenture may be
executed in multiple counterparts, each of which shall be regarded for all purposes as an original;
but such counterparts shall constitute but one and the same instnrment.

Section 13.07 Payment on Saturdall Sunday or Leeal Holidav. If any case where
the date of maturity of interest on or principal of any Subordinate Bond or the date fixed for
redemption or tender of any Subordinate Bond shall be a Saturday, Sunday or a legal holiday or a
day on which banking institutions in the Commonwealth are authorized by law to close, then
payment of such interest or principal and premiurn, if any, need not be made on such date but
may be made on the next succeeding Business Day not a Saturday, Sunday nor a legal holiday
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nor a day upon which banking institutions are authorized by law to close, with the same force
and effect as if made on the date of maturity or the date fixed for redernption, and no interest
shall accrue for the period after such date.

Section 13.08 Notices. Except as otherwise expressly providod in this
Subordinate Indenture, or in any indenture supplemental hereto, any request, opinion, consent,
danand, notice, order, appointment, or other direction required or permitted to be made or given
by the Authority, shall be deemed to have been sufficiently made or given if executed on behalf
of the Authority by an Authorized Representative of the Authority, or signed by such other
person or persons who is or are authorized to do so pursuant to a Resolution of the Board.

Any notice to or demand upon the Trustee may be served, presented, or made at

the Principal Office of the Trustee at The Bank of New York Mellon Trust Company, N.A., 500
Ross Street, l2th Floor, Pittsburgh, PA 15262, Attention: Corporate Trust Administration. Any
notice to or demand upon the Authority shall be deemed to have been sufficiently given or
served by the Trustee for all purposes, by being sent by certified or registered United States mail,
postage prepaid, to the Authority at The Pittsburgh Water and Sewer Authority, 1200 Penn

Avenue, Pittsburgh, Pennsylvania 15222, Aftention: Executive Director or at such other address
as may be filed in writing by the Authority with the Trustee.

The Trustee shall have the right to accept and act upon instructions, including
funds transfer instructions ("lnstructions") given pursuant to this Subordinate Indenture and

delivered using Elechonic Means; provided, however, that the Authority shall provide to the
Trustee an incumbency certificate listing Authorized Representatives of the Authority to provide
such Instructions and containing specimen signatures of such Authorized Representatives of the
Authority, which incumbency certificate shall be amended by the Authority whenever a person is
to be added or deleted from the listing. If the Authority elects to give the Trustee lnstructions
using Elechonic Means and the Trustee in its discretion elects to act upon such Instructions, the
Trustee's understanding of such Inshuctions shall be deemed controlling. The Authority
understands and agrees that the Trustee cannot determine the identity of the actual sender of such
Instructions and that the Trustee shall conclusively presume that directions that purport to have
been sent by an Authorized Representative of the Authority listed on the incumbency certificate
provided to the Trustee have been sent by such Authorized Representative of the Authority. The
Authority shall be responsible for ensuring that only Authorized Representatives of the Authority
ffansmit such Instructions to the Trustee and that the Authority and all Authorized
Representatives of the Authority are solely responsible to safeguard the use and confidentiality
of applicable user and authorization codes, passwords and/or authentication keys upon receipt by
the Authority. The Trustee shall not be liable for any losses, costs or expenses arising directly or
indirectly from the Trustee's reliance upon and compliance with such Instructions
notwithstanding such directions conflict or are inconsistent with a subsequent written
instruction. The Authority agrees: (i) to assume all risks arising out of the use of Electronic
Means to submit Instructions to the Trustee, including without limitation the risk of the Trustee
acting on unauthorized Instructions, and the risk of interception and misuse by third parties; (ii)
that it is fully informed of the protections and risks associated with the various methods of
transmitting Instructions to the Trustee and that there may be more secure methods of
transmitting Instructions than the method(s) selected by the Authority; (iii) that the security
procedures (if any) to be followed in connection with its transmission of Instructions provide to

75



FR VIIT

it a commercially reasonable degree of protection in light of its particular needs and
circumstances; and (iv) to noti8, the Trutee immediately upo, t""*ing of any compromise or
unauthorized use ofthe security procedures.

"Elechonic Means" shall mean the following comrnrurications methods: s.w.I.F.T.,
e-mail, facsimile hansmission, secure electronic transmission containing applicable authorization
codes, passwords and/or authentication keys issued by the Trustee, or anottrer method or system
specified by the Trustee as available for use in conneciion with its services hereunder.

Section 13.09 Binding Effect of Covenants. All the covenants, promises and
agre€rnents in this Subordinate Indenture contained by or on behalf of the euthority, or by or on
behalf of the Trustee shall bind and inure to thc benefit of their respective successors and
assigns, whether so expressed or not.

Section 13-10 Provisions Related to Bond tnsurance and Reserve policies. Theprovisionsrelatedtobondinsuranc€setforthinExhibiteno@
ryferynce as if fully set forth herein. The provisions related to reserve policies set forth in
Exhibit B hereto are incorporated herein by reference as if fully set forth herein.
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IN WITNESS WHEREOF, The Pittsburgh Water and Sewer Authority, party of
the first part, has caused this Amended and Restated Trust Indenture to be executed by its
Chairman or its Vice Chairperson and its corporate seal to be hereunto impressed and attested by
its Secretary or its Assistant Secretary, and The Bank of New York Mellon Trust Company,
N.A., party of the second part, in evidence of its acceptance of the trusts hereby created, has

caused this Subordinate lndenture to be executed by one of its authorized officers.

ATTEST

IsEALj

Secretary

ffi'^ THE PITTSBURGH WATER AND
SEWER AU

Chairman

THE BANK OF NEW YORK MELLON
TRUST COMPANY, N.A., as Trustee

By
Authorized Officer
Title:

11/
By
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IN WITNESS WHEREOF, The Pittsburgh Water and Sewer Authority, party of
the first part, has caused this Amended and Restated Trust lndenture to be executed by its
Chairman or its Vice Chairperson and its corporate seal to be hereunto impressed and attested by
its Secretary or its Assistant Secretary, and The Bank of New York Mellon Trust Company,
N.A., party of the second part, in evidence of its acceptance of the trusts hereby created, has

caused this Subordinate Indenture to be executed by one of its authorized officers.

ATTEST THE PITTSBURGH WATER AND
SEWER AUTHORITY

By
Secretary

ISEALI

Chairman

THE BANK OF NEW YORK MELLON
TRUST COMPANY, N.A., as Trustee

B
uthorized

Title:



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.8. Attach copies of the summaries of the company's projected revenues, expenses

and capital budgets for the next2 years.

RESPONSE

Please see below for a summary of the total PWSA's projected revenues, expenses and

capital budget for FTY, FPFTY, and2023.

Projected Revenues & E:eenses
Total System Revenues

Direct Operating Expenses

Indirect Operating Expenses

Debt Service (Principal & Interest)
PAYGO

Distribution System Improvement Charge Expenses

RaE Surplus / (Efrcit)

Projected Ca pita I Budget
Water Treatment Plant
Water Pumping and Storage
Water Distribution
Wastewater System
Stormwater
Other

Tobl CapiblRquiremenB

16,603 56,523 (9,070,962)

FTY

12 Months
Ending

L2l3Ll2O2L
t93,108,728

( 113,189,195)
(4,131,010)

(67,046,831)

(8,725,089)

PFTY
12 Months

Ending
tzl3Ll2022

232,747,145
(125,268,731)

(7,4t4,762)
(89,407,273)
(1,000,000)
(9,599,856)

Projected
12 Months

Ending
Lzl3Ll2023

234,774,491
(128,703,198)

(8,092,927)
(94,874,737)
(2,000,000)
(9,634,591)

15,112,066
56,863,770
76,245,552
35,747,675
34,696,272
14,670,000

t6,422,149
70,939,529
36,345,826
45,109,155
21,727,607

1,100,000

45,559,7L7
106,366,346
66,150,837
29,580,.101

13,237,377
2,500,000

233,329,335 191,638,265 263,394,678



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VIL9. Describe long-term debt reacquisitions by company and parent as follows:

a. Reacquisitions by issue by year.

b. Total gain on reacquisitions by issue by year.

c. Accounting of gain for income tax and book purposes.

RESPONSE:

PWSA does not have any long-term debt reacquisitions.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.l0. Provide the following information concerning compensating bank balance

requirements for actual per book test year:

a. Name of each bank.

b. Address of each bank

c. Type of accounts with each bank (checking, savings, escrow, other services,

etc.).

d. Average daily balance in each account.

e. Amount and percentage requirements for compensating bank balances at each

bank.

f. Average daily compensating bank balance at each bank.

g. Documents from each bank explaining compensating bank balance

requirements.

h. Interest earned on each type of account.

RESPONSE:

PWSA does not have compensating bank balances.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.I l. Provide the following information concerning bank notes payable for actual per

book test year:

a. Line of credit at each bank.

b. Average daily balances of notes payable to each bank, by name of bank.

c. Interest rate charged on each bank note (prime rate, formula).

d. Purpose of each bank note, (for example, construction, fuel storage, working
capital, debt retirement).

e. Prospective future need for this type of financing.

RESPONSE

a. PWSA has a drawdown revolving line of credit facility with PNC Bank. At this time,

the maximum amount that can be drawn and outstanding at any one time is $150

million.

b. The average daily amount outstanding in2020 was approximately $60.0 million.

c. Each revolving advance bears interest at the LIBOR Index Rate + l.6loh, which
ranged from 2.005%o to 2.786% during the year ended Decernber 31,2020.

d. PWSA uses this credit facility for financing certain capital costs. Once PWSA
reaches the maximum, the intent is to refund the outstanding principal into long-term
revenue bonds.

e. PWSA will continue to rely on this type of borrowing instrument in the foreseeable

future.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

Yll.lz. Submit details on company or parent common stock offerings for the past 5 years

to present, as follows:

a. Date of prospectus.

b. Date of offering.

c. Record date.

d. Offering period including dates and number of days.

e. Amount and number of shares of offering.

f. Offering ratio, if rights offering.

g. Percent subscribed.

h. Offering price.

i. Gross proceeds per share.

j. Expenses per share.

k. Net proceeds per share in (12.) i and j.

l. Market price per share.

(1) At record date.

(2) At offering date.

(3) One month after close of offering.

m. Average market price during offering.

(1) Price per share.

(2) Rights per share-average value of rights.

n. Latest reported earnings per share at time of offering.

o. Latest reported dividends at time of offering.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

RESPONSE:

Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.l3. Attach a chart explaining company's corporate relationship to its affiliates
showing systern structure.

RESPONSE

Not applicable



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.14. If the utility plans to make a formal claim for a specified allowable rate of return,
provide the following data in statement or exhibit form:

a. Claimed capitalization and capitalization ratios with supporting data.

b. Claimed cost of long-term debt with supporting data.

c. Claimed cost of short-term debt with supporting data.

d. Claimed cost of total debt with supporting data.

e. Claimed cost of preferred stock with supporting data.

f. Claimed cost of common equity with supporting data.

RESPONSE:

Not applicable.



parent

Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.15. Supply copies of the following documents for the company and, if applicable, its

a. Most recent annual report to shareholders including any statistical supplements

b. Most recent SEC form l0K.

c. All SEC form 10Q reports issued within the preceding12 months of the date of
submittal of the rate increase request.

RESPONSE:

The following document is attached:

- Independent Auditor's Report - Years Ended December 31,2019 and 2018
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lndependent Auditor's Report

Board of Darectors
Pittsburgh Water and
Sewer Authority

Report on the Financial Statements

We have audited the accompanying financial statements of the
Pittsburgh Water and Sewer Authority (Authority), a component

unit of the City of Pittsburgh (City), Pennsylvania, as of and for the years ended December 31,

2019 and 201.8, and the related notes to the financial statements, which collectively comprise
the Authority's basic financial statements as listed in the table of contents.

Monogement's Responsibility for the Finonciol Stotements

Management is responsible for the preparation and fair presentation of these financial
statements in accordance with accounting principles generally accepted in the United States of
America; this includes the design, implementation, and maintenance of internal control
relevant to the preparation and fair presentation of financial statements that are free from
material misstatement, whether due to fraud or error.

Au d ito r's R e spo n si b i I ity

Our responsibility is to express an opinion on these financial statements based on our audits.
We conducted our audits in accordance with auditing standards generally accepted in the
United States of America and the standards applicable to financial audits contained in

Government Auditing Stondords, issued by the Comptroller General of the United States. Those
standards require that we plan and perform the audits to obtain reasonable assurance about
whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and

disclosures in the financial statements. The procedures selected depend on the auditor's
judgment, including the assessment of the risks of material misstatement of the financial
statements, whether due to fraud or error. ln making those risk assessments, the auditor
considers internal control relevant to the entity's preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the
circumstances, but not for the purpose of expressing an opinion on the effectiveness of the
entity's internal control. Accordingly, we express no such opinion. An audit also includes
evaluating the appropriateness of accounting policies used and the reasonableness of
significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.
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Board of Directors
Pittsburgh Water and Sewer Authority
lndependent Auditor's Report
Page 2

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a
basis for our audit opinion.

Opinion

ln our opinion, the financial statements referred to above present fairly, in all material respects,

the financial position of the Authority as of December 31, 2019 and 2018, and the changes in
financial position and cash flows thereof for the years then ended in accordance with
accounting principles generally accepted in the United States of America.

Other Motters

Required Supplementory lnformotion

Accounting principles generally accepted in the United States of America require that the
management's discussion and analysis on pages i through xi be presented to supplement the
basic financial statements. Such information, although not a part of the basic financial
statements, is required by the Governmental Accounting Standards Board, who considers it to
be an essential part of financial reporting for placing the basic financial statements in an

appropriate operational, economic, or historical context. We have applied certain limited
procedures to the required supplementary information in accordance with auditing standards
generally accepted in the United States of America, which consisted of inquiries of
management about the methods of preparing the information and comparing the information
for consistency with management's responses to our inquiries, the basic financial statements,
and other knowledge we obtained during our audit of the basic financial statements. We do
not express an opinion or provide any assurance on the information because the limited
procedures do not provide us with sufficient evidence to express an opinion or provide any

assurance.

Su ppl e m e nto ry I nformot i on

Our audits were conducted for the purpose of forming an opinion on the financial statements
that collectively comprise the Authority's basic financial statements. The combining statements
of net position and revenue, expenses, and changes in net position (combining statements) are
presented for purposes of additional analysis and are not a required part of the basic financial
statements. The schedule of expenditures of federal awards is presented for purposes of
additional analysis as required by Title 2 U.S. Code of Federol Regulotions (CFR) Part 200,

Uniform Administrative Requirements, Cost Principles, and Audit Requirements for Federal

Awards, and is also not a required part of the basic financial statements.
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Board of Directors
Pittsburgh Water and Sewer Authority
lndependent Auditor's Report
Page 3

The combining statements and the schedule of expenditures of federal awards are the
responsibility of management and were derived from and relate directly to the underlying
accounting and other records used to prepare the basic financial statements. Such information
has been subjected to the auditing procedures applied in the audit of the basic financial
statements and certain additional procedures, including comparing and reconciling such

information directly to the underlying accounting and other records used to prepare the basic

financial statements or to the basic financial statements themselves, and other additional
procedures in accordance with auditing standards generally accepted in the United States of
America. ln our opinion, the combining statements and the schedule of expenditures of federal
awards are fairly stated in all material respects, in relation to the basic financial statements as a

whole.

Other Reporting Required by Government Auditing Stondords

ln accordance with Government Auditing Standords, we have also issued our report dated April L7,

2020 on our consideration of the Authority's internal control over financial reporting and on our
tests of its compliance with certain provisions of laws, regulations, contracts, and grant agreements
and other matters. The purpose of that report is solely to describe the scope of our testing of
internal control over financial reporting and compliance and the results of that testing, and not to
provide an opinion on the effectiveness of the Authority's internal control over financial reporting
or on compliance. That report is an integral part of an audit performed in accordance with
Government Auditing Stondords in considering the Authority's internal control over financial
reporting and compliance.

71h/s, Daa4p(

Pittsbu rgh, Pennsylvan ia

April L7,2020
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PITTSBURGH WATER AND SEWER AUTHORIW
2019 Financial Statements

Management's Discussion and Analysis

The Pittsburgh Water and Sewer Authority (Authority) comparative 2019 and 2018 fiscal year financial statements
enclosed have been conformed to meet the requirements of Governmental Accounting Standards Board (GASB)

Statement No. 34, "Bosic Finonciol Stotements - ond Monogement's Discussion and Analysis - for Stote ond Locol
Governments." The financial statements incorporate three basic statements: The Statements of Net Position, the
Statements of Revenues, Expenses, and Changes in Net Position, and the Statements of Cash Flows.

This Management's Discussion and Analysis (MD&A) is based upon facts, decisions, and conditions known as of the
date of the audit report. Please note that the historical information provided in the financial statements and MD&A
reflects the results of past operations and is not necessarily indicative of results of future operations. Future

operations will be affected by various factors, including, but not limited to, regulatory mandates, rate changes,

weather, labor contracts, population changes, business environment and other matters, the nature and effect of
which cannot now be determined.

Using This Financial Report - Overuiew of Reporting Changes

The Statements of Net Position present information about the resources which are available to the Authority and

claims against these resources. Both assets and liabilities are classified in a format which segregates current from
noncurrent. ln addition, assets available for special purposes - labeled "restricted assets" - are segregated from
those assets available for operations. The Authority's restricted assets represent money on deposit with the bond

trustee to meet indenture, debt service, and construction program requirements. Liabilities have a similar
classification segregating claims on restricted assets from claims on assets available for operations. The net position
section of the Statements of Net Position classifies the total net position as net investment in capital assets,

restricted, and unrestricted.

The Statements of Revenues, Expenses, and Changes in Net Position summarize operating and non-operating
activity for the fiscal year and the resulting impact on the Authority's net position.

The Statements of Revenues, Expenses, and Changes in Net Position include wastewater treatment revenues and
expenses for services provided by the Allegheny County Sanitary Authority (ALCOSAN). There are no outstanding
bond issues associated directly or indirectly with wastewater revenue streams.

The Statements of Cash Flows have been prepared using the direct method. The statements provide an analysis of
the Authority's cash by operating, investing, and capital and related financing activities over the respective fiscal
year.

Financial Hlghlights 2019 and 2018

ln 2019, operating income increased by 6.7% or $4.1 million to 565.8 million. The Authority realized an overall net
income of S5.9 million, a result of increases in operating revenues being greater than increases in operating
expenses combined with increases in non-operating expenses.

Below are the 2019 financial highlights:

Total operating revenues in 2019 were up 517.3 million or 7.5% to 5249.0 million when compared to 2018.
Wastewater treatment revenues increased by Sg.Z million, attributable to ALCOSAN's rate increase being offset by
decreases in consumption. Water and sewer conveyance revenues increased S12.2 million from 2018, attributable
to rate increases by the Authority, offset by decreases in consumption. Other operating income increased by Sf .A

million from 2018, attributable to the sum of various miscellaneous payments.

Total net non-operating revenues (expenses) changed by Sfg.g million from 2018 to a net expense of $37.5 million
in 2019 compared to a net expense of 517.7 million in 2018. This increase in expenses is attributable to higher
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interest and amortization, 52.4 million in bond issuance costs in 2019 compared to no bond issuance cost in 2018,
an investment loss of 54.2 million from the change in swap fair market value, a decrease in donated property of
S13.5 million from 2018 to 2019, and grant revenue of 56.9 million in 2019 compared to no trant revenue in 2018.

Total operating expenses increased in 2019 to S183.2 million compared to 5170.1 million in 2018. Significant
operating expenses included the following factors:

Salary and employee benefit expenses were up 54.1 million or 76.6%. The increase is attributed
to an average salary rate increase of 3% and increased employee headcount in 2019.

a

a

The majority of Authority employees are represented by one of three labor unions. The

Pittsburgh Joint Collective Bargaining Committee (PJCBC) represents blue-collar employees. The

American Federation of State, County and Municipal Employees (AFSCME) represents Local 2719

employees and Local 2037. A new four-year agreement with AFSCME became effective January

7,2077 and will expire December 31, 2020. A new four-year agreement with the PJCBC became

effective January 1,20L7 and expires December 37,2020.

Sewage Treatment expense (paid to ALCOSAN) increased by 50.6 million to 572.4 million in 2019

from 571.8 million in 2018. This is attributable to ALCOSAN'S rate increase offset by decreased
consumption.

Most direct operating cost categories increased from 2018 to 2019, in many cases, due to
planned spending to result in more investment in the system than the Authority has done in the
past. A breakdown by category is as follows:

o Chemical expenses increased 773% or 50.6 million from 2018 to S4.5 million in 2019,

attributable to the addition of orthophosphate usage and increased ferric chloride
pricing and utilization.

o Equipment expenses increased 709% or 50.82 million from 2018 to 51.57 million in
2019, attributable to various machinery and equipment purchases under capitalization
thresholds.

o Material expenses increased tOs% or 50.05 million from 2018 to S0.5 million in 2019.
o Operating Contract expenses increased by 3.8% or S0.4 million from 2018 to 511.3

million in 2019.
o Repair and Maintenance expenses increased by 23.8% or S1.9 million from 2018 to S9.7

million in 2019, attributable to increased spending for repairs to facilities, as well as an

increase in surface restoration costs.
o Miscellaneous Direct Operating expenses increased by 58.6% or 50.4 million from 2018

to S1.0 million in 2019, attributable to increased testing.
o lnventory expense increased by 38.2% or 50.6 million from 2018 to 52.0 million in 2019,

a function of overall increased work.
o Administrative Fee expenses increased by 253% or S0.2 million from 2018 to 51.0

million in 2019, mainly attributable to increased credit card fees.
o Freight and Postage expenses increased by 58.2% or S0.2 million from 2018 to S0.7

million in 2019, attributable to increased postage costs.

o Lease and Rent expenses increased by 44.2% or S0.4 million to S1.2 million in 2019,
attributable to additional office space and increased equipment rental.

o Professional Service expenses increased by 23.8% or S3.4 million from 2018 to S17.6
million in 2019, attributable mainly to increased non-capital engineering spending of

52.8 million, and an accrual for S0.5 in payments owed to the City of Pittsburgh for the
next ten years relating to Addison Terrace.

o Supply expenses increased by 62.9% or $0.2 million from 2018 to 50.6 million in 2019,
mainly attributable to the increased ground and maintenance supply purchasing.

o Travel and Training expenses increased by t38.2% or S0.1 million from 2018 to S0.2
million in 2019, attributable to increased training for staff.
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a

o Utility expenses decreased by L.8% or $0.1 million from 2018 to $4.9 million in 2019.
o Miscellaneous Administrative expenses increased by 433% or S3.4 million from 2018 to

S4.2 million in 2019, mainly attributable to a sizeable increase in bad debt expense
offset by a sizeable decrease in inventory adjustments from the prior year. ln 2018,
there was a credit to bad debt expense, a result of a conservative approach to
calculating necessary uncollectible reserves in 2OL7 for customer accounts with
significant balances. Efforts of the collection team in 2018 resulted in these accounts
either being paid down or adjusted, which ultimately resulted in a lower allowance for
uncollectible accounts and a credit to bad debt expense. The same conservative
approach to calculating the reserve has been used in subsequent years, including2Ol9;
however, the large balances that existed in 2017, which were collected or adjusted in

2018 were no longer a factor in the 2019 calculation, which resulted in a more typical
expense, in line with typical Authority collection percentages. ln 2018, there was a

large, one-time inventory write-off as a result of procedural reviews and reconciliations
to correct balances that built up over multiple years. The 2019 adjustment was one-
year worth of typical adjustments.

Reimbursements for City of Pittsburgh services dropped by 59.5% or S2.9 million from S4.9
million in 2018 to 52.0 million in 2019, the decrease being attributable to credits related to the
City receiving State Pension Aid for all enrolled Authority employees. The expense of water
provided to other entities, mainly comprised of subsidy payments to Pennsylvania American
Water Company (PAWC) decreased by 64.9% or 52.5 million to S1.3 million in 2019 compared to
$3.8 million in 2018, a result of the Authority's rate increase.

lnterest expense increased 12.7% or S4.4 million to S38.7 million in 2019 compared to 534.4 million in

2018. This change is attributable to increased interest payments on borrowings to fund capital projects.

ln 2019, the Authority expended S22.3 million replacing private lead lines.

ln 2019, cash collections increased by Sff .g million, with 5244.7 million collected from billings compared
to 5233.1 million in 2018 due to rate increases by both the Authority and ALCOSAN.

Other 2019 highlights include

As a result of the Authority's initial rate case settlement with the Pennsylvania Public Utility
Commission, the Authority's contract with Jordan Tax Service, lnc. (JTS) was terminated effective
June 30, 2019.

Accounts Receivable for Billed Wastewater Treatment decreased by S .9 million from $7.0
million in 2018 to 52.1 million in 2019. The biggest contributing factor to this decrease was a

52.3 million dollar adjustment to the City of Pittsburgh accounts for Sewage Treatment balances.
lnstead of a cash payment, the Authority applied a S2.3 million credit to the reimbursement
payment that they made to the City of Pittsburgh at the end of 2019 and made an adjustment to
accounts receivable, Other factors impacting this decrease include payment plans set up in prior
years being paid off in 2019 and other collections and adjustments applied to the older debt.

Debt service coverage was 1.58 in 2019 and 1.71 in 2018. These coverage factors exceed the
1.25 coverage ratio required under the bond indenture in 2019, and the 1.2 coverage ratio
required underthe bond indenture in 2018.

The Authority expended SfOZ.g million on capital projects in 2019, an increase of S38.7 million,
or approximately 56% over the $69.2 million expended in 2018. $83.4 million of the capital
expenditures spent in 2019 were funded by the revolving line of credit, and $24.5 million were
funded by PENNVEST as part of the 2019 Lead Service Line Replacement funding award. Of the
524.5 million funded by PENNVEST,577.7 million was a loan, and $6.8 million was a grant. lt is

a

a

a

a

ilr
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anticipated that the Authority will spend the remaining amount of the PENNVEST funding award
in 2020.

ln July 2015, the Authority entered into a drawdown, revolving line of credit financing with
JPMorgan Chase Bank N.A. The maximum amount that could be drawn and outstanding at any
one time was 580.0 million and has an initial term of four years. ln September 2018, the
maximum draw amount was increased from 580.0 million to 5150.0 million. The Authority
utilizes funds borrowed under this vehicle to finance capital projects. As of December 31,2079,
the Authority has drawn S62.5 million on this facility.

ln August 2018, the Authority entered into a drawdown, revolving line of credit with PNC Bank,

National Association, to provide additional liquidity that can be used for operating expenses. The
maximum amount that can be drawn and outstanding at any one time is 520.0 million with a

one-year term. The drawdown, revolving line of credit expired in August 2019 and was not
renewed or replaced. No drawdowns ever occurred on this facility.

As a result of the December 2OL7 bond refundinB activity, a modernized bond indenture sprung
into effect on December 28,20L7. The new indenture establishes an improved rate covenant
calculation applicable to the 2019 financials, which will be viewed more favorably by rating
agencies and credit providers. The modernized indenture and rate covenant will allow the
Authority additional financing opportunities and a lower cost of capital, supporting a larger
capital spending plan.

ln March 2019, the Authority closed on a funding award from PENNVEST for the purpose of
financing the 2019 Lead Service Line Replacement program. The funding offered to the Authority
consists of 513.7 million in grants and a 535.4 million loan at an interest rate of 1% for a total
funding award of 549.1 million. The award will fund the replacement of approximately 3,400
public lead service lines and 3,400 associated private lead lines in 2019. Replacement locations
will be focused in neighborhoods with a likelihood of at-risk populations, like children with high
blood lead levels, pregnant mothers, and young children.

ln July 2019, the Authority issued S109.0 million (fixed-rate) Series A First Lien Water and Sewer
Revenue Bonds and 5104.3 million (fixed-rate) Series B Subordinate Water and Sewer Revenue

Bonds. The proceeds from the Series A of 2019 Bonds were used to pay down the balance of the
drawdown, revolving line of credit used to finance capital projects. The proceeds from the Series

B of 2019 were used to refund the Series C-1 and C-2 of 2008 Water and Sewer System Revenue

Bonds and terminate the associated swaps. The cost to terminate the swaps was 527.6 million,
of which $5.7 million was funded with a cash contribution. The refunding was completed to
reduce the Authority's exposure from the risks associated with swaps.

HB1490waspassedintolawinDecemberzOtT. HB 1490establishestheAuthorityasa"Utility''
as defined by the Public Utility Code, resulting in Public Utility Commission (PUC) regulation of
the Authority's rate making, its operating effectiveness, debt issuances, and other aspects of
conducting its business similar to the way the PUC regulates investor-owned utilities. Effective
April 1, 2018, the PUC began oversight of the Authority. PUC oversight requires compliance and
conformity with their established regulations regarding administration, finances, operations,
reporting, capital expenditures, and customer service for water and wastewater utilities. The
PUC now approves all PWSA rates and fees through tariff filings.

The City of Pittsburgh is the largest of the 83 municipalities that convey raw sewage to ALCOSAN

for treatment. On January 29,2OO4, the Authority and the City of Pittsburgh executed a Consent
Order and Agreement (Order) regarding sanitary and combined sewer overflows within the City
of Pittsburgh. The other signatories to the Order are the Pennsylvania Department of
Environmental Protection (DEP) and the Allegheny County Health Department, which executed
the Order on April 27, 2004. The Long-Term Control Plan to address combined and sanitary
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sewer overflows required under the order was submitted on schedule on July 31, 2013. Due to
the complexities of regional governance, the Authority's regulatory body was switched from the
DEP to the US Environmental Protection Agency (EPA). On January 27, 2076, the EPA issued a

Clean Water Act Section 308 lnformation Request (308 Request) to the Authority. The request is

meant to provide a jurisdictional basis for EPA to engage the Authority and the City of Pittsburgh
in enforcement action by consent. The Authority intends that through such an action, it can

more fully participate in the implementation of interim regional wet weather activities, controls,
and improvements. The action will also permit the Authority and the City of Pittsburgh to
participate more fully in the identification and implementation of any final wet weather control
measures for the region. The Authority fulfilled the first portion of the 308 Request, the
assessment and modeling of the sewer system, by the due date of March 31, 2016. The second
phase of the 308 Request was fulfilled by the completion of a source reduction study, which was
submitted on December l, 2016. and the construction of Green lnfrastructure (Gl)

Demonstration projects and submission of project performance evaluations were completed by

December 7,2077. The Authority continues to implement neighborhood Green lnfrastructure
based stormwater abatement projects to mitigate Combined Sewer Overflows. The Authority
anticipates a new Consent Order negotiation related to Combined Sewer Overflows with the
USEPA at some point in the future.

The 308 Request does not contain fines or penalties for past non-compliance but does propose

binding obligations for work on a going forward basis. The Authority continues to meet the
requirements of the 308 Request. The Final Consent Order will be adjudicated between the City,
the Authority, and the USEPA to establish the extent of improvements that will be required to be

complete within a specified time frame. Based upon initial discussions with the regulators, the
Authority anticipates that the final recommendations implementation plan will be modified to
assure its affordability to the Authority's rate payers. See Note 14 - Consent Agreement for
additional details.

Financial Highlights 2018 and 2017

ln 2018, operating income increased by 7O83% or S32.1 million to $61.7 million. The Authority realized an overall
net income of 539.5 million due to increases in operating revenues, decreases in operating expenses and decreases
in non-operating expenses, up from a 56.3 million net loss in2Ot7.

Below are the 2018 financial highlights

Total operating revenues in 2018 were up $28.7 million or t4.L/o to 5231.7 million when compared to 2OL7.

Wastewater treatment revenues decreased by Sf .Z million, attributable to ALCOSAN's rate increase being offset by
decreases in consumption and adjustments. Water and sewer conveyance revenues increased 531.0 million from
2017, attributable to rate increases by the Authority. Other operating income decreased by 50.6 million from 2017,
attributable to the sum of various miscellaneous payments.

Total non-operating revenues (expenses) decreased by SfA.Z million from 2OLT,largely impacted by SfS.0 million in
donated property revenue as well as bond issuance costs dropping to zero in 2018 compared to S3.9 million in
2Ot7,from 535.9 million in2OL7 to577.7 million in 2018.

Total operating expenses decreased in 2018 to S170.1 million compared to S173.4 million in 2017. Significant
operating expenses included the following factors:

Salary and employee benefit expenses were up 53.1 million or t4.3%. The increase is attributed
toanaveragesalaryrateincreaseol 2%,andincreasedemployeeheadcountin2018. Partofthis
increase is offset by a decrease in professional service expense.

The majority of Authority employees are represented by one of three labor unions.
Pittsburgh Joint Collective Bargaining Committee (PJCBC) represents blue-collar employees
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American Federation of State, County and Municipal Employees (AFSCME) represents Local 2719
employees and Local 2037. A new four-year agreement with AFSCME became effective January

l, 2Ot7 and will expire December 31, 2020. A new four-year agreement with the PJCBC became

effective January 7,20L7 and expires December 3t,2020.

Expenses stayed relatively flat lrom 2Ot7 to 2018 for multiple cost categories, including
chemicals, equipment, materials, inventory, utilities, and overall administrative expenses.

There were cost categories that decreased significantly lrom 2017 to 2018, in many cases due to
one-time expenses that occurred in 2077. The sewage treatment expense (paid to ALCOSAN)

dropped by 53.3 million from S75.1 million in 2Ot7 to 571.8 million in 2018. ln addition to net
changes in consumption, this is also attributable to the net of catch up billings in 2017 and
adjustment made in 2018. Equipment rentals dropped by S0.8 million from 2017, when there
was a one-time emergency rental. Engineering related professional services decreased S1.7
million from 2017, as positions once filled by consultants in 2017 became filled by Authority
employees in 2018. Bad debt expense decreased by Sl .l million from S4.2 million in 2017 to a

S3.5 million credit in 2018. The large swing in bad debt expense is attributable to a conservative
approach to calculating necessary uncollectible reserves in 2Ot7 for customer accounts with
significant balances. Efforts of the collection team in 2018 resulted in these accounts either
being paid down or adjusted, which ultimately resulted in a lower allowance for uncollectible
accounts and a credit to bad debt expense.

ln 2018, large inventory adjustments and write-offs totaling 53.1 million were booked as a result
of procedural reviews and reconciliations to ensure that inventory reporting was accurate. Other
significant non-salary direct operating expense increases from 2Ot7 to 2018 include surface

restoration costs, which increased by Sf.S million, and urgent water and sewer repairs, which
increased by 51.0 million. Administrative expenses that increased from 2Ot7 to 2018 include
legal expenses, which increased by Sf.O million, a result of regulatory costs, and claims, which
increased by SO.g million, mainly attributable to accrued contingencies for legal settlements.

Reimbursements for City of Pittsburgh services dropped by 8.4% or S0.5 million from 55.4 million
in 2OL7 to S4.9 million in 2018, as the calculation for this payment switched from a lump sum
basis to a transactional basis. The expense of water provided to other entities, mainly comprised
of subsidy payments to Pennsylvania American Water Company (PAWC) decreased by 37.8% or

51.8 million to 53.8 million in 2018 compared to 55.6 million in 2017.

lnterest expense decreased L.6%o or S0.5 million to 534.4 million in 2018 compared to 534.9 million in

2017. This drop is attributable to the net effect of increased interest payments on borrowings to fund
capital projects offset by the Authority no longer having costs associated with credit and remarketing of
variable rate debt, a result of the December 2OL7 refunding, which changed the debt structure.

ln 2018, the Authority expended 54.5 million replacing private lead lines

ln 2018, cash collections increased by Sa3.0 million, with 5233.1 million collected from billings compared
to S190.1 million in 2017 due to rate increases by both the Authority and ALCOSAN.

Other 2018 highlights include:

The Authority continued its relationship with Jordan Tax Service, lnc. (JTS) as its Collector and the
law firm of Goehring, Rutter & Boehm, P.C. as Special Legal Counsel for the collection of
delinquent water, sewer, and sewage treatment charges. The agreement calls for a collection
commission, plus other administrative and legal proceeding costs, to be added to all Authority
delinquent claims not paid within 90 days of the initial billing date. lf fully collected, the
Authority stands to collect 100% of delinquent balances without incurring a collection agency

fee. JTS collected for the Authority S1.5 million during 2018.
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a Debt service coverage was 1.71 in 2018 and 1.29 in2077. These coverage factors exceed the 1.2

coverage ratio required under the bond indenture.

The Authority expended 569.2 million on capital projects in 2018, an increase of 537.2 million or
approximately L!6%o over the S32.0 million expended in 2017. All capital expenditures in 2018

were funded by the revolving line of credit, which was put in place in July 2015. Pennvest

funding was not utilized in 2018. However, in October 2018, the PENNVEST Board approved a

funding award of S49.1 million to be used for the replacement of both public and private lead

service lines. The award is made up of a S13.6 million grant and 535.4 million one percent
interest loan. The state funding award, the largest ever granted to the Authority, will fund the
replacement of approximately 3,400 public lead service lines and 3,400 associated private lead

lines in 2019. Replacement locations will be focused in neighborhoods with a likelihood of at-risk
populations, like pregnant mothers and young children. The Authority will close on this funding
award in 2019.

ln July 2016, the Authority entered into a drawdown, revolving line of credit financing with
JPMorgan Chase Bank N.A. The maximum amount that could be drawn and outstanding at any

one time was 580.0 million and has an initial term of four years. ln September 2018, the
maximum draw amount was increased from 580.0 million to S150.0 million. The Authority
utilizes funds borrowed under this vehicle to finance capital projects. As of December 3L,20t8,
the Authority has drawn Sf f S.O million on this facility.

ln August 2018, the Authority entered into a drawdown, revolving line of credit with PNC Bank,

National Association. The maximum amount that can be drawn and outstanding at any one time
is 520.0 million and has a term of one year. The line of credit provides additional liquidity that
can be used for operating expenses. No drawdowns have ever occurred on this facility. fu of
December 31, 2018, the Authority has drawn 50.0 million on this facility.

As a result of the December 2OL7 bond refunding activity, a modernized bond indenture sprung

into effect on December 28,20L7. The new indenture establishes an improved rate covenant
calculation applicable to the 2019 financials, which will be viewed more favorably by rating
agencies and credit providers. The modernized indenture and rate covenant will allow the
Authority additional financing opportunities and a lower cost of capital, supporting a larger

capital spending plan.

HB 1490 was passed into law in December 2017. Hg 1490 establishes the Authority as a "Utility"
as defined by the Public Utility Code, resulting in Public Utility Commission (PUC) regulation of
the Authority's rate making, its operating effectiveness, debt issuances, and other aspects of
conducting its business similar to the way the PUC regulates investor-owned utilities. Effective

April 1, 2018, the PUC began oversight of the Authority. PUC oversight requires compliance and

conformity with their established regulations regarding administration, finances, operations,
reporting, capital expenditures, and customer service for water and wastewater utilities. The

PUC now approves all PWSA rates and fees through tariff filings.

The City of Pittsburgh is the largest of the 83 municipalities that convey raw sewaBe to ALCOSAN

for treatment. ln January 2004, the Authority and the City of Pittsburgh executed a Consent

Order and Agreement (Order) regarding sanitary and combined sewer overflows within the City

of Pittsburgh. The other signatories to the Order are the Pennsylvania Department of
Environmental Protection (DEP) and Allegheny County Health Department, which executed the
Order on April 2t,2004. The Long-Term Control Plan to address combined and sanitary sewer
overflows required under the order was submitted on schedule on July 31, 2013. Due to the
complexities of regional governance, the Authority's regulatory body was switched from the DEP

to the US Environmental Protection Agency (EPA). On January 2L,2016, the EPA issued a Clean

Water Act Section 308 lnformation Request (308 Request) to the Authority. The request is meant
to provide a jurisdictional basis for EPA to engage the Authority and the City of Pittsburgh in an
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enforcement action by consent. The Authority intends that through such an action, it can more
fully participate in the implementation of interim regional wet weather activities, controls, and

improvements. The action will also permit the Authority and the City of Pittsburgh to participate
more fully in the identification and implementation of any final wet weather control measures

for the region. The Authority has fulfilled the first portion of the 308 Request, which was due on
March 31, 2016. The second phase of the 308 Request supplied a source reduction study, which
was submitted on December l,2016 and Gl Demonstration projects must be constructed and
performance evaluations completed by December L, 2O!7. The demonstration project

evaluations were submitted on time on December 7,20L7 .

The 308 Request does not contain fines or penalties for past non-compliance, but does propose

binding obligations for work on a going forward basis. The Authority continues to meet the
requirements of the 308 Request. The Final Consent Order will be adjudicated between the City,
the Authority, and the USEPA to establish the extent of improvements that will be required to be

complete within a specified time frame. Based upon initial discussions with the regulators, the
Authority anticipates that the final recommendations implementation plan will be modified to
assure its affordability to the Authority's rate payers. See Note 14 - Consent Agreement for
additional details.

CONDENSED FINANCIAL STATEMENTS

CONDENSED STATEMENTS OF NET POSITION

(Dollars expressed in thousands)

December 31, Variance

2019 201.8 Dollars o/o

Capital assets:

Producing assets

Construction in progress

Hedging derivative - interest rate swap

Restricted assets

Current assets

s 695,297 s
735,287

25,964

91,,392

61.8,L77 s

139,303

4,750

23,326

78,787

77,1.L4

(4,016)

(4,75O\

2,639

L2,605

72.47o/o

-2.88%

0.oo%

L!.37o/o

16.0Oo/o

Total Assets 947,934 864,343 83,591 9.670/o

Deferred Outflows of Resources 1r2,363 1.03,29L 9,072 8.78%

Liabilities:

Current liabilities
Long-term liabilities

79,366
979,396

69,662

897,581

9,704
81,815

L3.93%

9.72%

Total Liabilities 7,O58,762 967,243 91,519 9.46%

Deferred lnflows of Resources 4,750 (4,750) 0.00o/o

Net Position:

Net investment in capital assets

Restricted

Unrestricted

(15,365)

L9,320

(2,4201

(14,8921

16,388

(5,855)

(473',)

2,932

3,435

3.L9o/o

17.89o/o

-58.670/o

s 1,535 s (4,3s9) s s,894Total Net Position

vilt
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Variance

%

lncrease (Decrease)

5 zqg,oqg $ 237,734 S 17,315 7.47o/oOperating revenues

Operating expenses:

Direct operating

Wastewater treatment
Reimbursement for City of Pittsburgh services

Subsidy of non-customer City residents

Depreciation

CONDENSED STATEMENTS OF REVENUES, EXPENSES, AND CHANGES IN NET POSITION
(Dollars expressed in thousands)

Year Ended December 31,

2019 2018 Dollars

89,5L2

72,389

L,997

1,338

18,011

72,633

77,822

4,971

3,9L4

!6,894

L6,879

567

(2,92O)

(2,476)

L,L77

23.24%

o.790/o

-s9.45%

-64.920/o

6.67%

Total Operating Expenses t83,241 t7O,O74 13,167 7.74%

Operating income

Non-operating revenues (expenses):

Federal and private grants

Donated property

lnterest revenue

65,808 51,550

73,649

469

4,148

6,922
(13,539)

250

6.73%

o.oo%

-99j9%
53.30%

42.6t%

6,922

110

7L9

lnterest nse and other

Total Non-ooeratinE Revenues (Exoensesl (37,531) (17,70s1 (1s,s25)

45 82 13

7L2.54o/o

Special item: private lead line replacement (22,2831 (4,478) (17,80s) 397.670/o

Total Special ltems (22,2831 (4,4781 (17,805) 397.61%

Net lncome/(Loss) s 5,894 5 lg,qlt s (33,583) -85.07%

Financial Condition 2019 and 2018

The Authority's financial condition in 2019 remained stable for a seventeenth consecutive year. Water utility
revenues increased toSt7L.7 million from S159.5 million. The rate increase effective March 1,2019 had a positive
impact on utility revenue and unrestricted cash. Total cash and cash equivalents stood at 564.7 million at year-end

2019. lnvestment interest rates remain near historic lows, impacting the return on reserves invested.
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CONDENSED FINANCIAT STATEMENTS

CONDENSED STATEMENTS OF NET POSITION

(Dollars expressed in thousands)

December 31, Variance

2018 2017 Dollars %

Capital assets:

Producing assets

Construction in progress

Hedging derivative - interest rate swap

Restricted assets

Current assets

s 678,777 s
139,303

4,750
23,326

78,787

589,567 s
LOO,240

29,948

46,477

28,61,0

39,063

4,750
(6,6221

32,370

4.85o/o

38.97%

O.OOo/o

-22.LLo/o

69.74%

Total Assets 864,343 766,172 98,171 72.81o/o

Deferred Outflows of Resources LO3,29L 113,605 (10,314) -9.O8%

Liabilities:

Current liabilities
Long-term liabilities

69,662

897,58L

62,962

860,651

6,700
36,930

70.640/o

4.29%

Total Iiabilities 967,243 923,61,3 43,630 4.72o/o

Deferred lnflows of Resources 4,750 4,750 o.oo%

Net Position:

Net investment in capital assets

Restricted

Unrestricted

.1.4,8921

L5,388

(29,609)

73,240

74,7L7

3,L48
21,6L2

-49.70%

23.78%

-78.68%

TotalNet Position
,855 27,4671

s (4,359) s (43,835) 39,477 -90.06%
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%

lncrease (Decrease)

237,734 5 202,996 S ZS,ZaA 74.75%Operating revenues S

Operating expenses:

Direct operating

Wastewater treatment
Reimbursement for City of Pittsburgh services

Subsidy of non-customer City residents

Depreciation

CONDENSED STATEMENTS OF REVENUES, EXPENSES, AND CHANGES IN NET POSITION
(Dollars expressed in thousands)

Year Ended December 31, Variance

2018 2017 Dollars

72,633

77,822

4,977
3,81.4

76,894

L,477

(3,285)

(4s2\
(1,780)

722

71,156
75,707

5,363

5,594

t6,772

2.O8%

-4.37%

-8.43%

-37.82o/o

4.45%

Total Operating Expenses L7O,074 L73,392 (3,318) -t.9t%

Operating income

Non-operating revenues (expenses)

Donated property

lnterest revenue
lnterest expense and other

61,660 29,604 32,0s5

L3,649

469
(31,823)

1,595

460
(37,9721

t2,o54
9

6,t49

108.280/"

755.74%

7.95o/o

-16.79%

Total Non-operating Revenues (Expenses) (r7,79sl (3s,917) 78,212 -5O.7to/o

Special item: private lead line replacement (4,478l. r4,478l' O.OOo/o

Total Special ltems (4,478l, (r4,478l' o.oo%

Net lncome/(Loss) 5 n,qtt S (6,313) S 4s,7eo -725.33%

Financial Condition 2OL8 and 2Oll

The Authority's financial condition in 2018 remained stable for a sixteenth consecutive year. Water utility revenues
increased to S159.5 million from S128.5 million. The rate increase effective March 1, 2019 should have a positive
impact on utility revenue and unrestricted cash. Total cash and cash equivalents stood at $46.9 million at year-end
2018. lnvestment interest rates remain near historic lows, impacting the return on reserves invested.

Requests for lnformation

This financial report is designed to provide a general overview of the Authority's finances for all those with an

interest in its finances. Questions concerning any of the information provided in this report or requests for
additional financial information should be addressed to the Executive Director, Penn Liberty Plaza l, 1200 Penn Ave.,
Pittsburgh, PA L5222.
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PITTSBURGH WATER AND SEWER AUTHORITY

STATEMENTS OF NET POSITION

(Dollors expressed in thousonds)

DECEMBER 3T,2079 AND 2018

2019

Assets

Current assets:

Cash and cash equivalents

Accounts receivable, net:

Water:

Billed

Unbilled

Total water

Wastewater treatment:
Billed

Unbilled

Tota I wastewater treatment

Other receivables

Total accounts receivable, net

Prepaid expenses

lnventory

Total current assets

Noncurrent assets:

Restricted assets:

Cash and cash equivalents

lnvestments

Total restricted assets

Hedging derivative - interest rate swap

Capital assets, not being depreciated

Capital assets, net of accumulated depreciation

Total noncurrent assets

Total Assets

Deferred Outflows of Resources

Deferred charge on refunding

Accumulated decrease in fair value of hedging derivatives

Total Deferred Outflows of Resources

2018

S ea,oeo S 46,s20

7,138
8,965

8,537

8,583

16,103 17,720

2,L30

3,725

7,Ot4
7L93

5,855 70,733

2,450 1,510

24,408 29,363

707

7,597

520

1,984

91,392 78,787

16,360

9,604

13,970

9,355

25,964 23,326

135,287

695,29L

4,750
139,303

6L8,777

856,542 785,556

947,934 864,343

99,012

13,351

102,534

757

712,363 103 297

(Conti nued)

The notes to financial statements are an integral part of this statement
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PITTSBURGH WATER AND SEWER AUTHORITY

STATEMENTS OF NET POSITION

(Dollors expressed in thousonds)

DECEMBER 3L,2OT9 AND 2018
(Continued)

2079

Liabilities

FR Vil.15

2018

Current liabilities:

Bonds and loans payable

Accrued payroll and related obligations

Accounts payable wastewater treatment
Accounts payable and other accrued expenses

Accrued interest payable from restricted assets

Total current liabilities

Noncurrent liabilities:

Unearned revenue

Accrued payroll and related obligations

Swap liability
Bonds and loans payable, net

Total noncurrent liabilities

Total Liabilities

Deferred lnflows of Resources

Accumulated increase in fair value of hedging derivatives

Net Position

Net investment in capital assets

Restricted

Unrestricted

27,O22

989

19,Or7

22,720

9,518

23,400

1,373

!9,349
20,97L
4,629

79,366 69,662

721

621

13,351

955,303

t43
558

L3,254

883,626

979,396 897,58L

1,o58,762 967 243

4,750

(15,365)

19,320
(2,4201

(L4,892l

15,388
(5,855)

Total Net Position S 1,535 S (4,359)

The notes to financial statements are an integral part of this statement.

(Concluded)
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PITTSBURGH WATER AND SEWER AUTHORITY

STATEMENTS OF REVENUES, EXPENSES, AND

CHANGES IN NET POSITION

(Dollors expressed in thousands)

YEARS ENDED DECEMBER 3L,2OL9 AND 2018

2079

FR Vil.15

201.8

Operating Revenues:

Residential, commercial, and industrial water sales

Wastewater treatment
Other

Tota I operating revenues

Operating Expenses:

Direct operating expenses

Wastewater treatment
Reimbursement for City of Pittsburgh services

Expense of water provided by other entities:
Subsidy of customers located in the City

Depreciation

Total operating expenses

Operating lncome

Non-operating Revenues (Expenses):

Federal and private grants

Donated property
lnterest revenue

lnvestment income (loss) - change in fair value of swap

lnterest and amortization
Bond issuance costs

Total non-operating revenues (expenses)

Net lncome before Special ltem

Specialltem:
Private lead line replacement

Net lncome

Net Position:

Beginning of year

End of year

s St7l,68r
70,970

6,398

159,506

67,261
4,967

249,O49 23L,734

89,512
72,389

7,997

1,338

18,011

72,633

77,822

4,971,

3,874

16,894

183,241 L70,O74

55,808 61,660

6,922

110

7L9
(4,180)

(38,740)

(2,462)

13,649
469

2,542
(34,35s)

(37,63!) (77,7051

28,L77

(22,283)

43,955

78)

39,4775,894

(4,359) 43,836

S 1,535 S (4,359)

The notes to financial statements are an integral part of this statement
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PITTSBURGH WATER AND SEWER AUTHORIW

STATEMENTS OF CASH FLOWS

(Dollors expressed in thousonds)

YEARS ENDED DECEMBER 37,2079 AND 2018

2019 2018

Cash Flows From Op"EtinE Activities:
Cash recerved from customers

Cash pard to supplers and employees and customer refunds

Cash pard to Crty of Prttsburgh for rermbursement of seryrces

Cash pard to other water companres for subsrdy of custom€rs
located rn the Crty of Prttsburgh

Cash pard to ALCOSAN for wastewater treatment

Net cash provrded by (used rn) operatrng actrvrtres

Cash Flows From lnvrstinS Activiti6:

252,070 5
(84,867)

(1,991)

(1,338)

172.721],

236,767
(68,688)

(4,91 1)

(3,814)

(70.336)

91,093 89,018

Purchase of rnvestment securrtr€s

Proceeds from sale and matunties of rnvestment secuntres

lnterest rncome

Net cash provrded by (used rn) rnvestrng actrvrtres

Cash Flows From Capital and R.let€d FinancinS Activiti6:

117,s281

76,56r
779

(92,90s)

94,036

469

(248) 1,600

Purchase/constructron of property, plant, and equrpment
Grant proceeds

Pilvate lead llne replacements

Proceeds from rssuance of bonds

Proceeds from revolvrnB Ine of credrt

Proceeds from Pennvest Loans

Payment to refundrng bond escrow agent

Payment made for bond rssuance costs

Pflncrpal payments on debt
Pnncrpal payments on revolvrng hne of credrt

Pnncrpal payments on caprtal lease

SWAP termrnatron payment

SWAP recerpts

SWAP payments

Lrqurdrty and remarketrng fees

lnterest pard on borroungs

Net cash provrded by (used rn) caprtal and related frnan0ng actrvrtres

lncrease (Decr".srl in Cash .nd C.sh Equivalents

Cash and Cash Equivalents:

(91,137)

5,937

122,2831

259,215

80,700

15,323
(103,660)

12,462)
(23,140)

(131,200)

(4s4)

(27,60s)

4,464
(8,243)

126,77O)

(70,918)

14,478),

59,200

(24.603)

(438)

4,430
(10,s6,4)

(307)

(21,390)

(70,69s) (s9,068)

20,150

60,890

31,550

29,340Begrnnrng of year

End of year

Consrsts of
Restncted cash and cash equrvalents

Unrestncted cash and cash equrvalents

R.conciliation of Operatint lncom. to Net Cash Provrdcd by
(Uscd in) Oocratinr Activities:

5 81,040 60,890

5 s16,360

64,680

13,970

46,920

S 81,040 S 60,890

Operatrng rncome

AdJUstments to reconcrle operatlng rncome to net cash

provrded by (used rn) operatrng actrvrtres

Deprecratron

Reserve for uncollectrble amounts

Change rn

Accounts recervable - water and wastewater
Other accounts recervable

Prepatd expenses

lnventorV

Accounts payable wastewater treatment
Accounts payable and other accrued expenses
Accrued payroll and related oblrgatrons

Unearned revenue

Net cash provrded by (used rn) operattnB actrvrtres

Schedule of Non-Cash Capital and Relatcd Financint Actiyiti.s:

s 6s,808 s 61,660

76,894
(3,s06)

5,459
(436)

154

7,793

1,485

5,405

120

(211

18,011

2,979

2,976

45

(187)

387
(332)

1,809
(321)

122l

91,093 s 89,018

Donated property 110 5

The notes to financial statements are an integral part of this statement

4
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PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED IN THOUSANDS UNLESS OTHERWISE INDICATED)

YEARS ENDED DECEMBER 31,2OI9 AND 2018

1. Organization

The Pittsburgh Water and Sewer Authority (Authority) provides water to approximately
80,000 residential, commercial, and industrial customers located in the City of Pittsburgh
(City), Pennsylvania, and collects wastewater throughout the City.

A Board of Directors (Board) appointed by the Mayor of the City governs the Authority

The Authority is a body politic and corporate, organized and existing under the Pennsylvania

Municipalities Authorities Act. The Authority was established by the City in 1984 to assume

responsibility from the City for management, operation, maintenance, and improvement of
virtually the entire City water supply, distribution, and wastewater collection systems (the
"Water and Wastewater System" or "System"). The Authority's term of existence is through
2045. At inception, the City contributed S5.3 million to the Authority in the form of
customer accounts receivable. The Authority is authorized to issue bonds and notes
payable solely from the Authority's revenues.

Prior to April 1, 2018, the Authority had the right to establish user fees and charges without
being subject to the approval of any department, board, or agency of Pennsylvania or the
City. Effective April L, 2018, the Public Utility Commission (PUC) began oversight of the
Authority. PUC oversight requires compliance and conformity with their established
regulations regarding administration, finances, operations, reporting, capital expenditures,
and customer service for water and wastewater utilities. The PUC now approves all

Authority rates and fees through tariff filings.

2. Summary of Significant Accounting Policies

Reportins Entitv

These financial statements present the financial position, changes in net position, and cash

flows of the Authority. The Authority is a component unit of the City in accordance with
applicable guidance. The Authority's financial statements are not intended to present the
financial position or results of operations of the City taken as a whole.

5
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PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED rN THOUSANDS UNLESS OTHERWTSE TNDTCATED)

YEARS ENDED DECEMBER 3L,2OL9 AND 2018

Basis of Accounting and Measurement Focus

The accompanying financial statements have been prepared using the economic resources

measurement focus and the accrual basis of accounting in accordance with accounting
principles generally accepted in the United States of America, as prescribed by the
Governmental Accounting Standards Board (GASB). Revenues are recorded when earned
and expenses are recorded when a liability is incurred, regardless of the timing of related
cash flows.

The Authority functions as a Business-Type Activity, as defined by GASB.

Classification of Net Position

The Authority's net position is classified into three components - net investment in capital
assets; restricted; and unrestricted. These classifications are defined as follows:

a Net investment in capital assets - This component of net position consists of capital
assets, net of accumulated depreciation, reduced by the outstanding balances of
bonds, mortgages, notes, or other borrowings that are attributable to the
acquisition, construction, or improvement of those assets. Deferred outflows of
resources and deferred inflows of resources that are attributable to the acquisition,
construction, or improvement of those assets or related debt are also included in

this component of net position. lf there are significant unspent related debt
proceeds or deferred inflows of resources at the end of the reporting period, the
portion of the debt or deferred inflows of resources attributable to the unspent
amount is not included in the calculation of net investment in capital assets. lnstead,
that portion of the debt or deferred inflow of resources is included in the same net
position component (restricted or unrestricted) as the unspent amount.

a Restricted - This component of net position consists of restricted assets reduced by

liabilities and deferred inflows of resources related to those assets. Generally, a

liability relates to restricted assets if the asset results from a resource flow that also

results in the recognition of a liability or if the liability will be liquidated wlth the
restricted assets reported.

6
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PITTSBURGH WATER AND SEWER AUTHORIW

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED tN THOUSANDS UNLESS OTHERWTSE TND|CATED)

YEARS ENDED DECEMBER 31,2019 AND 2018

Unrestricted - This component of net position is the net amount of the assets,

deferred outflows of resources, liabilities, and deferred inflows of resources that are
not included in the determination of net investment in capital assets or the
restricted components of net position.

When an expense is incurred that can be paid using either restricted or unrestricted
resources, the Authority's policy is to first apply the expense towards restricted resources
and then towards unrestricted resources.

Deposits and lnvestments

The Authority's cash and cash equivalents are considered to be cash on hand, demand
deposits, and all highly liquid investments, both restricted and unrestricted, with maturity
of three months or less at date of purchase.

lnvestments are recorded at fair value. Accordingly, the change in fair value of investments
is recognized as an increase or decrease to investment assets and investment income.

Fair Value Measurements

The Authority categorizes its fair value measurements within the fair value hierarchy
established by accounting principles generally accepted in the United States of America.
The hierarchy is based on the valuation inputs used to measure the fair value of the asset.

Level 1 inputs are quoted prices in active markets for identical assets; Level 2 inputs are
significant other observable inputs; Level 3 inputs are significant unobservable inputs.

Premiums and Discounts

Original issue bond premiums and discounts are amortized over the life of the related bonds
using the straight-line method of amortization, which is materially comparable to the
effective interest method. The unamortized balance of premiums and discounts is

presented net on the statements of net position as a decrease or increase to bonds payable.

o
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PITTSBURGH WATER AND SEWER AUTHORIW

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED rN THOUSANDS UNLESS OTHERWTSE tNDtCATED)

YEARS ENDED DECEMBER 31,2019 AND 2018

Deferred Charge on Refundine

ln accordance with applicable guidance, the excess of the reacquisition price over the net
carrying amount of refunded debt is recorded as a deferred outflow of resources on the
statements of net position and amortized as a component of interest expense over the
shorter of the term of the refunding issue or refunded bonds.

CapitalAssets

Capital assets owned by the Authority are recorded at cost. Depreciation of capital assets

owned by the Authority is provided on the straight-line method based on the estimated
useful lives of the various classes of assets. Utility assets have estimated useful lives ranging
from 30 to 70 years. Non-utility assets have estimated useful lives ranging from five to L0
years.

The Authority also receives donated property relating mostly to dedicated water and sewer
lines. These assets are capitalized at acquisition value at the date of the donation and

depreciated in accordance with the estimated useful lives noted above.

The water and sewer system represents assets leased from the City. Amortization of capital
lease assets is provided on the straight-line basis applying an estimated average remaining
useful life from the inception of the lease.

Maintenance and repairs are charged to expense as incurred.

Deferred Orrtflows/ nflows of Resources

ln addition to assets, the statement of financial position reports a separate section for
deferred outflows of resources. This separate financial statement element, deferred
outflows of resources, represents a consumption of net position that applies to a future
period(s) and so will not be recognized as an outflow of resources (expense) until then.

ln addition to liabilities, the statement of financial position will sometimes report a separate
section for deferred inflows of resources. This separate financial statement element,
deferred inflow of resources, represents an acquisition of net position that applies to a

future period(s) and so will not be recognized as an inflow of resources (revenue) until that
time.

8
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PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED tN THOUSANDS UNLESS OTHERWTSE TNDTCATED)

YEARS ENDED DECEMBER 31.,2019 AND 2018

Classification of Revenues

The Authority has classified its revenues as either operating or non-operating revenues

according to the following criteria:

a Operating revenues Operating revenues include activities that have the
characteristics of exchange transactions, such as residential, commercial, and
industrial water sales and wastewater treatment.

Non-operating revenues - Non-operating revenues include activities that have the
characteristics of non-exchange transactions, such as grants, interest income and

other revenue sources.

Compensated Absences

A liability for vacation, personal, and sick days is accrued when related benefits are

attributable to services rendered and to the extent it is probable that the Authority will
ultimately compensate employees.

lnventorv

lnventory is stated at cost, on a moving average price basis

Accounts Payable Wastewater Treatment

The Authority has adopted a methodology for recording estimated wastewater treatment
accounts payable that assumes a uniform meter reading date for all customers in each

cycle. The estimate is based on the portion of wastewater treatment invoices paid after
year-end with usage estimated to have occurred during the previous fiscal year. Generally,
the methodology assumes either 33%o, 66yo, or 'J,00% of a cycle remains unbilled at year-

end.

Special ltem

The Authority has recorded a special item for private line lead replacements. ln accordance
with GASB Statement No. 34, a special item is defined as an expenditure within control of

a
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NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED IN THOUSANDS UNLESS OTHERWISE INDICATED)

YEARS ENDED DECEMBER 31,2019 AND 2018

management and either unusual or infrequent in occurrence. The Authority has

determined that private lead line replacements qualify as a special item.

Use of Estimates

The preparation of financial statements in conformity with accounting principles generally

accepted in the United States of America requires management to make estimates and

assumptions that affect the reported amounts of assets, deferred outflows of resources,

liabilities, deferred inflows of resources, and disclosure of contingent assets and liabilities at
the date of the financial statements and the reported amounts of revenues and expenses

during the reporting period. Actual results could differ from those estimates.

Adoption of Accounting Standards

The following Governmental Accounting Standards Board (GASB) statements were adopted
for the year ended December 31, 2019: Statement Nos. 83 (Certain Asset Retirement
Obligations), 84 (Fiduciary Activities), 88 (Certain Disclosures Related to Debt, including
Direct Borrowings and Direct Placements), and 90 (Majority Equity lnterests). These

statements had no significant impact on the Authority's financial statements for the year

ended December 3'J., 2019.

Pending Standards

GASB has issued statements that will become effective in future years, including
Statement Nos. 87 (Leases), 89 (Accounting for lnterest Cost lncurred before the End of a

Construction Period), 91 (Conduit Debt Obligations), 92 (Omnibus 2020) and 93 (Replacement

of lnterbank Offered Rates). Management has not yet determined the impact of these
statements on the financial statements.

3. Transactions with the City of Pittsburgh

During July L995, the City and the Authority entered into a Capital Lease Agreement and a

Cooperation Agreement (collectively referred to as the "Agreements"). The Cooperation
Agreement was renegotiated by the Authority's Board of Directors and the City Mayor's
Office.

10



FR VII 15

PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXpRESSED rN THOUSANDS UNLESS OTHERWTSE TNDTCATED)

YEARS ENDED DECEMBER 3L,2079 AND 2018

Cooperation Agreement

Under the terms of the previous Cooperation Agreement, City Water Department
employees became employees of the Authority. As a result, the Authority assumed various
obligations from the City. The City and the Authority provided various services to each

other in accordance with the Cooperation Agreement, and the Authority reimbursed the
City for direct and indirect costs attributed by the City to the operation and maintenance of
the System.

Under the previous Agreement, the Authority provided up to 600 million gallons of water
annually for the City's use without charge. Also, the Authority assumed the City's obligation
for the cost of subsidizing water service to residents of the City situated beyond the
Authority's service area so that those water users pay charges that mirror the rates of the
Authority.

On February 4,2019, the Authority's Board issued a resolution that the existing Cooperation
Agreement shall be terminated in accordance with the terms of the agreement, 90 days

after the approval of the resolution. City and Authority officials have collaborated on a New

Cooperation Agreement to further implement efficiencies and improvements, including:
permitting the Authority to reimburse the City for pension costs for Authority employees
covered by the City's pension plans, allowing the City to charge the Authority the usual
rates that other utilities pay for permit fees, and charging the City for water, wastewater,
and ALCOSAN usage, with a five-year phase-in starting in 2020. The Board implemented the
new Cooperation Agreement as of October 3, 2019. This agreement has been filed with the
Pennsylvania Public Utility Commission (Commission) according to Title 65, $ 507 of the
Public Utility Code, and can be modified by order of the Commission.

Svstem Leases

The Capital Lease Agreement stipulates minimum lease payments of approximately 5101
million, all of which were satisfied during the initial three years of the capital lease.

The Capital Lease Agreement has a term of thirty years and provides the Authority with the
option to purchase the System for one dollar in 2025.

1_7
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NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED tN THOUSANDS UNLESS OTHERWISE INDICATED)

YEARS ENDED DECEMBER 31.,2079 AND 2018

Pension

Most Authority employees participate in the City's Municipal Pension Fund Plan (Plan).

Employees who became members of the Plan prior to January 1, 1988 are required to
contribute 5% of pre-tax pay. Those joining thereafter are required to contribute 4%.

Participation in the Plan is closed to non-union employees hired after March 1, 2019. The

Authority's 2019 and 20L8 payroll covered by the Plan was approximately $19,239 and

S15,883, respectively. Employee contributions for the years 2019 and 2018 amounted to
SZSO and $514, respectively.

The City's obligations relative to the Plan are determined in accordance with various

Pennsylvania statutes. The extent of the Authority's participation in such obligations with
respect to those former City employees whose membership continued upon becoming

employees of the Authority, as well as new members, is determined by the Cooperation

Agreement.

For the years ended December 31.,2OL9 and 2018, the City and the Authority determined
upon a payment of approximately 53,627 and 53,905, respectively, for the Authority's share

of the City's pension costs, prior to adjustment for the Authority's portion of the state aid

received by the City for pension costs. The Authority's payment was calculated based on a
percentage of its covered payroll to the total covered payroll, which approximates 75.4%ofor

2019 and 2018.

Normal retirement benefits are available upon attainment of age sixty and completion of
twenty service years. Early retirement benefits are available upon attainment of age fifty
and completion of eight service years. Early retirement benefits may be deferred until age

sixty or may be obtained upon retirement at a reduced level. A member who terminates
employment after attaining age forty and completing eight service years can sustain

eligibility for benefits by continuing contributions through age fifty. A member who
terminates employment after attaining fifteen service years, but has been a member since

before January 1.,1975, can be vested by continuing contributions through age fifty.

Retirement benefits for employees who were members of the Plan are based upon a

percentage of either three-year or four-year average pay, depending on date of hire,

subject to certain specified minimum monthly benefit amounts. Special membership and

benefit rules apply to those experiencing disability.

12
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YEARS ENDED DECEMBER 3L,2OT9 AND 2018

The "net pension liability" is an actuarial present value of credited projected benefits (a

standardized measure for financial statement disclosure of the present value of pension
benefits, adjusted for the effects of projected salary increases, estimated to be payable in
the future by the Plan as a result of members' service to date) less the pension plan's net
position available for paying such benefits. The measure is intended to help users assess

the Plan's funding status on a going concern basis, assess progress made in accumulating
sufficient assets to pay benefits when due, and make comparisons among public employee
retirement systems. The Plan has not reported or attributed measurements of assets or the
net pension liability on the basis of the group of members who are Authority employees.
The City's net pension liability at December 31, 20L9 and 20L8 and is 5212,094 and

5233,574, res pe ctive ly.

Additional information about the Plan and required supplementary information showing
the Plan's progress in accumulating sufficient assets to pay benefits when due is presented

in the City's Comprehensive Annual Financial Report.

4. Revenue and Accounts Receivable

Water

Water sales revenue is recognized as earned during the period when water is supplied to
customers. Customers are billed on a monthly billing cycle by the Authority based on actual
or estimated meter readings. The Authority recognizes unbilled accounts receivable for
water service provided prior to year-end that is billed during the following year.

Water accounts receivable are presented net of a reserve for uncollectible amounts. This
reserve, based on an analytical review of outstanding accounts and historical collection
data, is recognized coincident with recognition of revenue. At December 31, 2019 and
2018, the reserve for uncollectible water accounts was approximately SZt.tZ million and

S19.75 million, respectively. The Authority has rights to utilize collection agencies, service
terminations, liens, and real property sales to protect its interests, limit further losses, and
motivate payments from delinquent customers.

13
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Wastewater Treatment

Although the Authority does not provide wastewater treatment, it assumed responsibility
for certain wastewater treatment revenue and expenses beginning in 1995. Effective May
2004, the Authority began direct billing City residents for current and delinquent
wastewater treatment charges and remitting to ALCOSAN the aggregate amount of service
charges billed. Wastewater treatment activity and the related assets and liabilities appear
on the statements of revenue, expenses and changes in net position and the statements of
net position, respectively. The related estimated amount of unbilled accounts receivable at
year-end has been recorded on the statement of net position. At December 31, 2019 and
2018, the reserve for uncollectible wastewater accounts was approximately $f t.ea million
and S10.61 million, respectively.

Bad Debt Recoverv/Expense

For the year ended December 3L,2079, bad debt expense was 52.98 million and is included
in direct operating expenses on the statement of revenues, expenses, and changes in net
position. For the year ended December 3!, 2078, bad debt recoveries of S3.5 million
included in direct operating expenses on the statement of revenues, expenses, and changes
in net position relate in part to collection on City-owned accounts negotiated to be payable
and the resolution of large outstanding balances from other local government entities.

L4
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5. CapitalAssets

Capital assets consisted of the following at December 37,2019 and 2018

Balance at

January 1,

2019 Additions

Deletions/

Reclassrf ication

Balance at

December 31,

2019

Capital assets, not being depreciated:

Construction in progress

Capital assets, being depreciated:

Utility assets

Non-utility assets

Total capital assets, being depreciated

Less accumulated deprecration

Total capital assets, being depreciated, net

Total capital assets

Capital assets, not being depreciated:

Construction in progress

Caprtal assets, being depreciated:

Utility assets

Non-utility assets

Total capital assets, being depreciated

Less accumulated depreciation

Total capital assets, being depreciated, net

Total capital assets

s 139,303 s e1,247 s (9s,263) 5 t3s,287

919,999

23,819

95,2LL

52

( 15,31s)

(11,690)

998,89s

t2,t8r

L,OLL,O76943,818 95,263 (28,00s)

'32s,541.) 011 27,867 (31s,78s)

6t8,L77 77.252 (138) 695,297

5 7s7,480 S 158,499 S (9s,401) S 830,s78

Balance at

January L,

2018 Additions

Deletions/

Reclassificat ion

Balance at

December 31,

2018

5 1.00,240 S 84,s67 S (4s,s04) s 13e,303

87s,s97

22,717

44,402

t,Lo2
919,999

23,819

898,314 45,504 943,818

(32s,6411

678,777

308,747]. (15,894)

589,567 28,6L0

s 689,807 s LL3,r77 s (4s,s04) 5 7s7,480

During 2019 and 2018, the Authority received donated utility assets of 5110 and 513,649,
respectively, related to various development projects.
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5. Payroll and Related Obligations

Payroll and related obligations presented on the statements of net position are comprised
of:

Compensated absences

Workers' compensation

Payroll, withholdings,
and taxes

Compensated absences

Workers' compensation

Payroll, withholdings,

and taxes

Balance at

December 31,

2017

Balance at
December 31,

2018

1,308

Change

Balance at

December 31,

20L9

Cu rrent
Portion

s s456

767

(33)

159

s 723 5

l44l
579

123

908

81

400 908

S 1,931 S (321) S r,oro S 989

Change

Balance at

December 31,

2018

Current

Portion

s 462

200

S (6) s 456

757

1,308

s 55

10

1,t49 1,308

S 1,811 S t20Sr,g:rSr,:z:

7. Defined Contribution Plan

During 2019, the Authority established a 401(a) profit-sharing plan available to all full-time
employees (part-time employees with over 1,000 hours of service) who do not participate
in the City's Plan. As part of its fiduciary role, the Authority has an obligation of due care in
selecting the third-party administrator. The Authority does not control the assets of the
a01(a) profit-sharing plan, and thus the plan is not considered a fiduciary fund of the
Authority.

Benefit terms are established and amended by the Authority. Employee contributions are
made after-tax and the Authority offers a single match rate up to 5%. Employees become

t6
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vested after three years. For the year ended December 31-,2019, the Authority contributed
Stt to the 401(a) profit-sharing plan.

8. Bonds and Loans Payable

Series 1998

ln March 1998, the Authority issued 535,440 Series B First Lien Revenue Bonds ("1998
Series B Bonds"), the proceeds of which are dedicated to a capital improvements program.

The L998 Series B Bonds are capital appreciation bonds with an original issuance amount of
536,44O. During 2077,5L2,405 (par) of the 1998 Series B Bonds with an accreted value of
534,625 were refunded with the Series 2077 A bonds. The remaining 1998 Series B Bonds
have maturity values ranging from 526,930 to 514,550 from 2027 to 2030. The bonds were
issued to yield rates from 5.L8% to 5.3%. The 1998 Series B Bonds accrue and compound
interest on a semi-annual basis and are carried at cost plus accrued interest. Total maturity
value of the 1998 Series B Bonds is 595,450.

The 19988 Bonds at December 3t,2019 and 2018 have carrying amounts of approximately
S59,900 and S55,800, respectively.

Series 2008

During June 2008, the Authority issued 5320,515 Series 2008 Water and Sewer System First
Lien Revenue Bonds ("2008 Variable Rate Demand Bonds"): $145,495 Series B of 2008
(variable rate demand), 551,9L0 Series C-1- of 2008 (variable rate demand), 551,885 Series
C-2 of 2008 (variable rate demand), and 57L,225 Series D-2 of 2008 (variable rate demand).
The purpose of this bond issue was to currently refund the Series 19984 and Series 1998C,
to currently refund certain maturities of the Series 2OO7 B-t and Series 2007 B-2 Bonds, to
advance refund certain maturities of the Series 19988 Bonds, to fund approximately S98
million of certain capital additions, to fund the premium for the Bond lnsurance Policy
securing payments on 2008 Variable Rate Demand Bonds, and to fund termination
payments on certain interest rate swaps. During 2019, the Series C-L and C-2 Bonds were
currently refunded with the Series 20198 Bonds. As part of the Series 20798 refunding, the
related 2008 Series C swaps were terminated, see Note 8: interest rate swaps.
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ln connection with these advance refundings, portions of the proceeds of the 2008 Bonds
were deposited into irrevocable trusts with an escrow agent to provide for certain debt
service payments on the refunded bonds.

The maturity value of defeased 19988 compound interest bonds outstanding at December
2019 and 2018 was 519,300 and 519,800, respectively.

Series 2013

During December 201.3, the Authority issued S130,215 Series A First Lien Revenue
Refunding Bonds ("2013 Series A Bonds"), the proceeds of which were used to defease
through current refunding the entire balance of the Series 2003, Series 2OO7 8-L, and Series
2OO7 B-2 and pay certain amounts in respect of termination of certain interest rate swap
agreement related to the Series 2OO7 B-1 and B-2 bonds; 585,595 Series B First Lien

Revenue Bonds ("2013 Series B Bonds"), the proceeds of which are to fund certain water
and sewer system capital improvement projects and reimburse the Authority for certain
capital expenditures paid for by the Authority.

The 2013 Bonds were issued at a bond premium of 514,828, which is being amortized as an
adjustment to interest expense over the life of the bonds.

During 2OL7,542,340 of Series 2013 B bonds outstanding were currently refunded with
Series 2017 A bonds.

The 2013 Bonds at December 3L,2019 and 2018 have carrying amounts of $114,1S0 and

S124,880, respectively.

Series 201-7

During December 2017, the Authority issued 5155,390 First Lien Revenue Refunding Bonds
composed of Series A (159,795) and Series B (taxable) (55,595). The proceeds of the bonds
were used to fund the costs of the refunding of all or a portion of the Authority's
outstanding Series of 19988, 2008A, 2008D-L, and 20138 water and sewer system revenue
bonds.

The 2OL7 A and B Bonds were issued at a bond premium of 523,374, which is being
amortized as an adjustment to interest expense over the life of the bonds.
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The 2017 A Bonds at December 37,2079 and 2018 have carrying amounts of 5142,605 and

S151,870, respectively. The 2017 B Bonds were paid off during 201-8.

During December 2017, the Authority issued 5218,805 Series C First Lien Revenue
Refunding Bonds, the proceeds of which were used to fund the costs of refunding the
Authority's outstanding Series 2008 B-1, B-2, and D-2 water and sewer system revenue
bonds. The Bonds bear interest at the LIBOR index rate. Upon the phase out of LIBOR in
2027, the interest rate will be replaced by the Federal Funds Rate if not renegotiated prior
to the phase out.

The 2017 C Bonds at December 31,,2OL9 and 2018 have a carrying amount of 5218,805

Series 2019

During June 20L9, the Authority issued 5109,855 Series A First Lien Revenue Bonds, the
proceeds of which were used to refund interim debt incurred by the Authority to fund costs
of capital projects; and 5104,290 Series B Subordinate Revenue Refunding Bonds, the
proceeds of which were used to currently refund all of the Authority's outstanding Series of
2008 C-1 and C-2 bonds, including swap termination payments on interest rate swaps
associated with the refunded bonds. The refunding was completed to reduce the
Authority's volatility due to the nature of the related swaps and to obtain cash flows savings
of 51,882. After consideration of the Authority's contribution of 55,7OO, the net cash outlay
and economic loss were 54,000.

The 2019 A and B Bonds were issued at a bond premium of 545,090, which is being
amortized as an adjustment to interest expense over the life of the bonds.

The 201.9 A and B Bonds at December 3t, 2019 have carrying amounts of 5109,855 and

5Lo4,290, respectively.

Deferred Charee on Refunding

ln conjunction with the debt refundings described above, the Authority has recorded a

deferred charge on refunding, which is shown as a deferred outflow of resources on the
statements of net position. The deferred charge on refunding at December 3L, 2019 and
2018 is as follows:
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Balance at
December 3L,2Ol8 Additions Amortization

Deferred charge on refunding S LO2,s34 s 4,686 s 8,208 s

Balance at

December 3L,2077 Additions Amortization

Deferred charge on refunding S LLO,326 s 5 7,792 s

Balance at
December 31, 2019

99,0L2

Balance at

December 3L,20LB

1o2,534

Capital Revolving Line of Credit - Direct Borrowing

ln July 2016, the Authority obtained an 580,000 revolving line of credit to finance certain
capital projects. ln October 2018, the capital revolving line of credit was amended to
increase the maximum amount that can be drawn and outstanding at any one time to
S150,000. The capital revolving line of credit is secured by the revenues of the Authority.
The Authority has until July 7, 2020 to request revolving advances on the line of credit, at
which time the Authority has the option to convert the unpaid principal amount of the
outstanding revolving advances to a term loan advance. The term loan advance base

interest rate would be the greater of; prime plus L.5%, the Federal effective rate plus 1.5%

or 8.5O%. The capital revolving line of credit contains a provision that in the event of a

default, the outstanding amounts under this line of credit become immediately due; and

the commitment amount be reduced to S0; Each revolving advance bears interest at the
LIBOR lndex Rate, which ranged from 2.85% to 3.429% and 2.04% to 3.429% for the years

ended December 37, 2Ot9 and 2018, respectively. At December 31, 20L9 and 2018, the
interest rate was 2.85% and 3.429%, respectively. At December 31, 2019 and 2018, the
Authority had 562,500 and S113,000, respectively, in outstanding revolving advances.

Operatine Line of Credit - Direct Borrowing

ln August 2018, the Authority obtained a $20,000 revolving line of credit for operating
expenses. The operating line of credit was secured by the revenues of the Authority.
Amounts outstanding under the operating line of credit bore interest at a rate per annum
equal to the daily LIBOR rate plus 0.65%. No draws were made on the operating line of
credit during 2018 or 2019. The operating line of credit expired on August 30, 2019 and was

not renewed.
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State Loans - Direct Borrowins

The Authority has several loans outstanding from PENNVEST for various capital projects and
water and sewer improvement projects, with carrying amounts of $39,948 and 527,810 at
December 37,2OL9 and 2018, respectively. lnterest rates vary from 1.00% to 3.25%. The
State Loans are secured by the project collateral related to each loan. ln an event of default
on the State Loans, the entire unpaid principal, plus accrued interest, plus all other amounts
due and payable to PENNVEST shall at the option of PENNVEST become due and payable

immediately upon request.

Capital Lease

During 2015, the Authority entered into a lease agreement as lessee for financing the
acquisition of a utility assets valued at57,445. The utility assets have a ten-year estimated
useful life. Depreciation on the utility assets began in20L6, with accumulated depreciation
totaling 52,979 and 52,234 for the years ended December 3\,2OL9 and 2018, respectively.
This lease agreement qualifies as a capital lease for accounting purposes and, therefore, has

been recorded at the value of future minimum lease payments as of the inception date. At
December 3L,2Ot9 and 2018, the outstanding balance of the capital lease was $5,439 and

S5,893, respectively.

Swap Borrowinq - Direct Borrowing

During November 2014, the Authority terminated the original 2008 Series 2008 C-1.A, C-18,
C-1C, and C-2 swaps and reissued and restructured the swaps to bear interest based upon
70% of one-month LIBOR. At termination, those derivative instruments had an aggregate
fair value of (59,47L1, which is considered a swap borrowing from the counterparty. The

swap borrowing was terminated during the year ended December 3L, 2OL9 with the
issuance of the 2019 Series B Bonds. At December 3'J.., 2OL8, the unamortized balance was

57,587.

During December 2017, the Authority terminated the original 2008 Series B-7, B-2, and D

swaps and reissued and restructured the swaps to bear interest based upon 70% of one-
month LIBOR. Upon the phase out of LIBOR in202t, the interest rate will be replaced by
the Federal Funds Rate if not renegotiated prior to the phase out. At termination, those
derivative instruments had an aggregate fair value of ($70,869), which is considered a swap
borrowing from the counterparty. The swap borrowing is being amortized over the
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remaining life of the bond. At December 31., 2019 and 2018, the unamortized balance is

564,837 and $67,649, respectively.

Bonds, state loans payable, revolving line of credit, capital lease, and swap borrowing
consisted of the following at December 31.,2019 and 2018:

Balance at
December 3 ZOLB Additions Accretion Reductions

Balance at
December 3L,2019

Bonds and loans payable

Revenue bonds:

1998 Series B

2008 Series C-2

2008 Series C-14

2008 Series C-18

2008 Series C-1C

2008 series C-1D

2013 Series A

20L3 Series B

2017 Series A

2017 Series C

201.9 Series A

201.9 Series B

(s1,820)

(10,000)

(10,000)

(s,0oo)
(26,840)

(10,690)

S 56,823

51,820

1.0,000

10,000

s,000
26,840
86,t20
38,760

L51,870

218,805

5 3,047 Ss s 59,870

75,430
38,760

L42,605
218,805

L09,855

704,290

(9,26s)

109,8ss
to4,290

656,038 2L4,L45 3,047 (123,61s) 749,6L5

Drrect borrowings:
State loans (PENNVEST)

Revolving line of credit
Swap borrowing

Capital lease

Unamortized bond (discount) premium

Total bonds and loans, net

877 ,977 310, 168 3,047 (268,8s3) 922,339

29,049 45,090 (4,1s3) 69,986

907,026 s 3ss,2s8 5 3,047 s (273,006) 5 ggZ,tZs

27,BLO

113,000

75,236
5,893

15,323
80,700

(3,18s)

(131,200)

(10,399)

(4s4)

39,948

62,500

64,837

5,439

s
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Balance at
December 31,2017 Additions Accretion Reductions

Balance at
December 31, 2018

Bonds and loans payable

Revenue bonds:

1998 Series B

2008 Series C-2

2008 Series C-1A

2008 Series C-1B

2008 Series C-LC

2008 series C-1D

2013 Series A

2013 Series B

20L7 Series A

2017 Series B

2017 Series C

) 53,911

57,820

10,000

10,000

5,000

26,840

93,825

38,760

r59,795
5,595

218,805

5 2,et2 S 56,823

51,820

10,000

10,000

5,000

26,840

86,120

38,760

151.,870

218,805

s s

674,35L 2,9L2

(7,71sl

(7,ezsl
(s,ses)

(21,22s)

(3,378)

556,038

Direct borrowings:

State loans (PENNVEST)

Revolving line of credit
Swap borrowing

Caprtal lease

Unamortrzed bond (discount) premium

Total bonds and loans, net

834,101 69,200 2,9L2

32,O76

3L,188

43,800

78,431

6,331

59,200
(3,19s)

(438)

128,236)

(3,027l.

27,8tO
113,000

75,236

5,893

877,977

29,049

s ass,ttt s 69,200 5 z,gtz s (31,263) 5 907,026
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Debt service payments on the Revenue Bonds at December 3t,2Ot9 are as follows

Revenue Bonds

Principal I nterest Total

2020
2027
2022
2023
2024

2025-2029
2030-2034
2035-2039
2040-2044

Accretion

Total

s 23,300

24,255
25,430
26,775

27,370
98,67t

173,484
229,665
79,939

S 31,258

30,090

28,873
27,597

26,277

177,624
101,90g

46,63L
7,076

S 54,558

54,345
54,303

54,372
53,647

276,295
275,392
276,296

87,01.5

7,186,223

5 749,675 S 43G,608 5 r,t&6,zz3

708,889

40,726

477,334
(4O,7261,

Debt service payments of the State Loans at December 3L,20L9 are as follows

State Loans

Principal lnterest Total

2020
202r
2022
2023
2024

2025-2029
2030-2034

2035

s 3,658

4,064
4,O87

3,963

3,789
t6,224
4,O42

71,7

615

554

492
437
372

1,056

92

4,283
4,618
4,579
4,394
4,16L

17,280
4,134

1.77

S s

s 39,948 s 3,6t2 s 43,550

Repayment of the revolving line of credit will begin once the Authority has drawn all
available advances from the line, but no later than July 2020.
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Minimum lease payments of the capital lease at December 3I,2OL9 are as follows

Capital Lease

Principal lnterest Total

2020
202t
2022
2023
2024

2025-2029

s S s469

486
502

520

537

925

778
161

145

L27

109

256

647

647

647

647

646
3,181

Amortization on the swap borrowing is as follows:

Year Ending

December 3L, Principal

2020
2027
2022

2023
2024

2025-2029
2030-2034

2035-2039
2040

s

S 5,439 s gze s 6,415

lnterest

2,882

2,9s3
3,O27

3,702
3,779

77,777

19,288

72,872

4L7

7,582

1,5L0

1,437

L,362

L,285

5,203
2,971

757

5

s

5 oq,ey 5 1.6,1.L2

lnterest payments were calculated for the Variable Rate Bonds using the synthetic fixed rate
interest rates as described in Note 9.
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lnterest and amortization expense for the years ended December 31 is as follows

20L9 2018

Bond, loan and swap interest
Accretion
Amortization of deferred refunding loss,

discounts and premiums

Other

s 30,538
3,O47

S

2,708
2,347

24,327
2,912

4,755
2,36L

s 38,740 s 34,365

ln accordance with the provisions of the trust indentures for the 1998, 20L3,2Ot7, and
201-9 Bonds, the Authority has created a number of funds that are restricted for specific
purposes. The complement of these restricted funds, collectively referred to on the
statements of net position as "Restricted Assets," at December 3L,2OL9 and 2018 was:

2019 2018

Capital project funds
Debt service and reserve funds
Operating reserve account
Other funds

s S1

6,643
L8,7L2

608

1

6,937
15,792

596

5 25,964 5 23,326

Among the Authority's debt covenants is one which requires that rates charged by the
Authority will be sufficient to satisfy a formula which is intended to ensure that the
Authority will be able to satisfy debt service requirements. lf the Authority fails to comply
with the rate covenant, the Authority shall request a Qualified lndependent Consultant
(Qpt) to submit a written report and recommendations with respect to increases in the
Authority's rates, fees and other charges and improvements in the operations and the
services rendered and the Authority's accounting and billing procedures necessary to bring
the Authority into compliance. Any failure to meet the rate covenant will not result in an

event of default if within 180 days after the tested year end, the Authority files the report of
the QPI and the Authority revises its rates, fees and charges and alter its operations and

services to conform to the report of the QPI to the extent permitted by law.

26



FR Vil.15

PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED IN THOUSANDS UNLESS OTHERWISE INDICATED)

YEARS ENDED DECEMBER 37,2019 AND 2018

The trust indenture also requires that revenue collections be deposited into a Revenue Fund

and disbursed therefrom as provided for in the trust indenture. This Revenue Fund

constitutes the vast majority of unrestricted funds cash and cash equivalents. At December
37,2019 and 2018, the Authority was in compliance with these covenants.

9. lnterest Rate Swaps

lnterest rate swaps disclosures (not in thousands) as of December 31, 2019 and 2018 are
presented below.

lnterest rate swaps at December 3L,2Ot9

Current

Notional
Amount

Effective

Date

Maturity
Date

lnterest

Rate

Paid

lnterest

Rate

Received

Counterparty

Credit

Rating

Underlying

Bonds

Hedging Derivatives, Cash Flow Hedges, Receive Variable - Pay Fixed, lnterest Rate Swaps:

5 72,747,500

72,747,500

77,225,000

1.212812017

1.212812017

7212812077

eltl203e
slLl2o3s
9l7l2o4o

1,.732o/o

1.732%

1.7350/o

70% 1mo LIBOR

70% 1mo LIBOR

70% Lmo LIBOR

Series 2017 C *

Series 201.7 C *

Series 2017 C *

A-

A+

A+

+ - Represents a hybrid instrument comprised of an on-market swap and a borrowing. The information above
reflects the on-market rate as of the date on which the swap was associated with the underlying bonds.
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lnterest Rate Swap - Fair Value lnformation

Notronal
Amount

t2/31/2077
Fair

Value *

Change

in Fair

Value

L2/3u2078
Farr

Value *

Change

in Fair

Value
Swap

Termination

72137/2079
Fair

Value *
Underlyrng

Bonds

Hedging Derivatives, Cash Flow Hedges, Receive Variable - Pay Fixed, lnterest Rate Swaps:

5 72,747,SOO S

41,464,000
72,747,500
71,225,OOO

(484,s01) s
(1,834,140)

(484,s01)

l47s,9O4l

2,O21,O53 s
7,077,t56
2,O20,O53

2,154,25r

1,536,552 ** s
(756,984) ***

1,535,552 +*

!,678,347 **

(s,911,917) s
( 10,171,016)

(s,910,917)

rc,27e,918l,

10,928,000
s (4,37s,365) ***

(4,375,365) ***
(4,600,631) ***

Senes 2017 C
Senes 2008 C

Serres 2017 C

Serres 2017 C

Series 2008 C

(3,279,0461 7,272,s73 3,993,467

lnvestment Derivatives, Receive Variable - Pay Fixed, lnterest Rate Swap:

52,196,000 (1s,039,s36) 2,s42,13s (72,497,4071 "',

(28,272,8281 10,928,000 (13,3s1,361)

(4,779,5991 L6,677,OOO

Total 5 (18,318,s82) 5 9,814,648 S (8,s03,s34) 5 32,4s2,4271 5 27,60s,000 s (13,3s1,361)

* The fair value is an estimated net present value of the expected cash flows calculated usrng relevant mid-market data inputs
and based on the assumption of no unusual market conditions or forced liquldation.

r+ Reported as hedging derivative - interest rate swap on the Statement of Net Postion.

*** Reported as swap liabrlty on the Statement of Net Posrtron.

Description of the Swaps

During fiscal year 2008, the Authority entered into five pay-fixed, receive-variable interest
rate swap contracts. The 2008 C interest rate swaps were effective June 12, 2OO8.

Beginning September L,2008, the Authority began to make semi-annual interest payments
on the 1't of each March and September through September 'J., 2035 (two swaps);
September 7, 2039 (two swaps); and, September 7, 2O4O (for one swap), respectively. The
Counterparties make monthly interest payments on the L't of each calendar month, which
began July 1, 2008 through September 7,2035 for two of the swaps; September 1,2039 for
two of the swaps; and September l,2O4O for one swap.

The intention of the 2008 swaps was to effectively change the Authority's variable interest
rate on the 5145,495 Water and Sewer System (Variable Rate Demand) First Lien Revenue
Refunding Bonds Series B of 2008, on the 577,225 Water and Sewer System (Variable Rate

Demand) First Lien Revenue Bonds Series D-2 of 2008, and on the 5103,795 Water and
Sewer System (Variable Rate Demand) Subordinate Revenue Refunding Bonds Series C of
2008 (the bonds) to synthetic fixed rates of 4.038o/o, 4.t03%, and 3.998%, respectively.
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During November 20L4, the 2008 Series C Bonds were reissued and restructured to bear
interest based upon 70% of one-month LIBOR. ln conjunction with this
reissuance/restructuring, the floating rate on the Series 2008 C swaps was converted from
SIFMA to70% of one-month LIBOR and the fixed rate was amended from 3.998% to 3.50%.
With respect to the Series 2008 C swap treated as an effective hedge, this "off-market''
swap is considered to be a hybrid instrument consisting of an on-market swap and a

borrowing. The on-market swap rate is calculated as of the date of reissuance. The
borrowing will be amortized over the remaining life of the swap and is included in bonds
and loans payable on the statement of net position. See Note 7: Bonds and Loans Payable
for detail on the borrowing.

The bonds will accrue interest at a weekly rate that is determined by a remarketing agent
on each effective rate date. The interest rate on the bonds may not exceed 12%. Per the
interest rate swap agreements, the Authority will receive SIFMA Municipal Swap lndex
while paying fixed rates as noted in the chart above.

The interest payments on the 2008 interest rate swaps are calculated based on notional
amounts, all of which reduce, beginning on September 1, 2072 tor the 2008 C Bonds,
September 7,2032 forthe 2008 D2 Bonds and September 1,2035forthe 2008 B Bonds, so
that the notional amounts approximate the principal outstanding on the respective bonds.
The interest rate swaps expire consistent with the final maturity of the respective bonds.

During December 2OL7,the swaps that were previously associated with the 2008 B-1, 2008
B-2 and 2008D bonds were newly associated with the 2077C refunding Bonds.

During 2019, the swaps associated with the Series 2008C bonds were terminated as part of
the issuance of the Series 20198 Bonds.

Description of 2017 C Swaps

During fiscal year 20t7, the Authority restructured three pay-fixed, receive-variable interest
rate swap contracts. The original interest rate swaps were effective June 72, 2008.
Beginning December 28,2017, the Authority will make semi-annual interest payments on
the 1't of each March and September through September 7,2039 (two swaps); and,
September 1,2040 (for one swap), respectively. The Counterparties make monthly interest
payments on the 1't of each calendar month, which begin February 2018 through
September L,2039 for two of the swaps; and, September L, 2040 for one swap.
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The intention of the 2017 swaps restructuring is to effectively change the Authority's
variable interest rate on the 52L6,720,000, Water and Sewer System First Lien Revenue

Refunding Bonds Series C of 2077 with notional amounts of 57L,225,OO0,572,747,500, and

572,747,500 to fixed rates of 3.8255%,3.770%, and 3.7835%, respectively.

The bonds will accrue interest at a weekly rate that is determined by a remarketing agent
on each effective rate date. The interest rate on the bonds may not exceed 12%. Per the
interest rate swap agreements, the Authority will receive 70% of one-month LIBOR.

The interest payments on the interest rate swaps are calculated based on notional amounts,
all of which reduce beginning on September 2032, so that the notional amounts
approximate the principal outstanding on the respective bonds. The interest rate swaps

expire consistent with the final maturity of the respective bonds.

Accounting and Risk Disclosures

During the years ended December 3t, 2019 and 2018, the Authority paid 58,243 and

S10,564, respectively, fixed and received 54,464 and 54,430, respectively, variable related
to their outstanding swap agreements.

As noted in the tables above, current period changes in fair value for the interest rate swaps

that are accounted for as hedges are recorded on the statements of net position as an

adjustment to hedging derivative - interest rate swap, deferred outflows or deferred
inflows. Additionally, current period changes in fair value for the interest rate swap
accounted for as an investment is recorded on the statements of revenues, expenses, and

changes in net position as a component of investment income. The fair value of the
outstanding interest rate swaps as of December 31, 2019 and 2018 is reported on the
statements of net position as a swap liability. The swaps are valued using significant other
observable inputs (Level 2 inputs).

The Authority has the ability to early terminate the interest rate swaps and to cash settle
the transaction on any business day by providing at least two business days' written notice
to the counterparty. Evidence that the Authority has sufficient funds available to pay any

amount payable to the counterparty must be provided at the time notice is given. At early
termination, the Authority will be required to pay or receive a settlement amount which is

comprised of the fair value of the terminated transaction(s) based on market quotations
and any amounts accrued under the contract(s),
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Through the use of derivative instruments such as interest rate swaps, the Authority is

exposed to a variety of risks, including credit risk, interest rate risk, termination risk, basis

risk, and rollover risk.

a Credit risk is the risk that a counterparty will not fulfill its obligations. The credit
ratings by Moody's lnvestors Service, lnc., a nationally recognized statistical rating
organization for the respective counterparties are listed in the table above. lf a

counterparty failed to perform according to the terms of the interest rate swap

agreement, there is some risk of loss to the Authority, up to the fair value of the
swaps.

The Authority currently does not enter into master netting arrangements with its
counterparties. As such, each derivative instrument should be evaluated on an

individual basis for credit risk. As of December 3t, 2079, the Series 2077 C

derivative instruments currently have a negative fair value position to the Authority;
therefore, the Authority is not exposed to credit risk.

Concentration of credit risk: The Authority's outstanding market value as of
December 3L, 2019 and 2018, respectively, is 5(8,974,995) and 5(9,283,582) with
one counterparty and 5(4,92S,365) and 5779,568 with the second counterparty.
Both counterparties operate in the same markets and could be similarly impacted by

changes in economic or other conditions.

It is the Authority's policy to require counterparty collateral posting provisions in its
non-exchange traded derivative instruments. Their terms require collateral to be

posted if the respective counterparty's credit rating falls below BBB- by Standard &
Poor's and the swap insurer becomes bankrupt. The amount of collateral to be

posted is calculated based on derivatives in asset positions to the Authority. As of
year-end, the counterparties had not and were not required to post collateral for
these transactions.

Termination risk is the risk that a derivative's unscheduled end will affect the
Authority's asset/liability strategy or will present the Authority with potentially
significant unscheduled termination payments to the counterparty. The

counterparties to the interest rate swaps do not have the ability to voluntarily
terminate the interest rate swap; however, the Authority is exposed to termination
risk in the event that one or more of the counterparties default. The Authority has

a
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a

a

the ability to voluntarily terminate the swaps with prior written consent of the
insurer by providing between 2 and 20 business days notice to the counterparty.
The Authority must demonstrate the ability to pay all amounts due to the
counterparty on the termination date. During 2Ol7 , the 2008 B-1., B-2, and D swaps

were terminated and reissued. During 2019, the 2008C swaps were terminated
through the Series 20198 bond issuance.

lnterest rate risk is the risk that changes in interest rates will adversely affect the fair
values of a government's financial instruments or cash flows. The interest rate swap
that is accounted for as an investment exposes the Authority to interest rate risk.

The interest rate swap is highly sensitive to changes in interest rates; changes in the
variable rate will have a material effect on the swap's fair value. The interest rate
swap will terminate on September 4,2035. The interest rate swap was terminated
during 20L9.

Basis risk is the risk that arises when variable interest rates on a derivative and an

associated bond or other interest-paying financial instrument are based on different
indexes. The Authority is subject to basis risk on the 2008 C swaps as the interest
index on the variable rate arm of the swaps is based on the 70% of one-month LIBOR

and the variable interest rate on the bonds is based on a different index, a weekly
rate that is determined by a remarketing agent. Although expected to correlate, the
relationships between different indexes vary and that variance could adversely
affect the Authority's calculated payments, and as a result cost savings or synthetic
interest rates may not be realized.

The Authority is further subject to basis risk in the event that the underlying bonds

become fixed rate Bank Bonds or that the maturity of the underlying bonds is

accelerated.

Upon the phase out of LIBOR in 2O2L, the interest rate will be replaced by the
Federal Funds Rate if not renegotiated prior to the phase out.

Rollover risk is the risk that a derivative associated with the Authority's debt does
not extend to the maturity of that debt. When the derivative terminates, the
associated debt will no longer have the benefit of the derivative. The Authority is

not exposed to rollover risk as the swap agreements terminate on the same day the
last payment is due on the respective bonds.

a
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Continsencies

All of the Authority's derivative instruments include provisions that require the Authority to
post collateral in the event that the credit ratings of its credit support provider's senior long
term, unsecured debt credit rating falls below BBB- by Standard & Poor's and FSA, the swap
insurer, becomes bankrupt. The collateral is to be posted in the form of cash, U.S.

Treasuries or other approved securities. As of year-end, the Authority was not required to
post collateral for these transactions.

10. Deposits and Investments with Financial lnstitutions

The Authority is authorized to invest in: obligations of the U.S. Government and
government-sponsored agencies and instrumentalities; fully insured or collateralized
certificates of deposits; commercial paper of the highest rating; repurchase agreements
collateralized by government obligations or securities; highly rated bank promissory notes
or investment funds or trusts; and, as to trusteed assets, as otherwise permitted by the
trust indenture as supplemented and amended in 2019. Throughout the years ended
December 3t, 2Ot9 and 2018, the Authority invested its funds in such authorized
investments. The Authority has a formal investment policy which addresses custodial credit
risk, interest rate risk, credit risk, or concentration of credit risk.

GASB Statement No. 40, "Deposit qnd lnvestment Risk Disclosures," requires disclosures
related to the following deposit and investment risks: credit risk (including custodial credit
risk and concentration of credit risk), interest rate risk, and foreign currency risk. The
following is a description of the Authority's deposit and investment risks:

Custodial Credit Risk - Custodial credit risk is the risk that in the event of a bank failure,
the Authority's deposits may not be returned to it. As of December 31, 2Ol9 and 2018,

573,827 and 551,959, respectively, of the Authority's bank balance of 574,077 and

552,2t9, respectively, was exposed to custodial credit risk; 573,827 and 551.,g59 of
these amounts exposed to custodial credit risk are collateralized in accordance with Act
72 of lhe Pennsylvania state legislature, which requires the institution to pool collateral
for all governmental deposits and have the collateral held by an approved custodian in

the institution's name. These deposits have carrying amounts of 564,680 and $46,920
as of December 31, 2019 and 20L8, respectively, all of which is reported as current
assets in the statements of net position.
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At December 3L,2079, the Authority held the following investment balances:

Maturity in years

Carrying value

Less

than L year

PA INVEST

Money market
U.S. Treasury bills

Total lnvestments

PA INVEST

Money market

U.S. Treasury bills

Total lnvestments

s 8,997
16,360

607

8,997
15,350

607

S

5 25,964 S 25,964

At December 3L,20L8, the Authority held the following investment balances:

Maturity in years

Carrying value

Less

than 1 year

s 8,76L S

73,970

595

8,767

73,970

595

S 23,326 s 23,326

Money market funds are included in cash and cash equivalents as non-current restricted
assets on the statements of net position.

The carrying value of the Authority's investments is the same as their fair value amount
U.S. Treasury bills are valued using quoted market prices (Level 1 inputs).

The Authority's investments in money markets and PA INVEST (external investment
pool) are the same as the value of the pool shares and are reported at amortized cost,
which approximates market. All investments in an external investment poolthat are not
SEC-registered are subject to oversight by the Commonwealth. The Authority can
withdraw funds from INVEST without limitations or fees.

lnterest Rate Risk - lnterest rate risk is the risk that changes in the interest rates will
adversely affect the fair value of the Authority's investments. The Authority is not
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subject to interest rate risk, as all of its investments at December 31, 2019 and 2018 had
maturities of less than one year.

Credit Risk - Credit risk is the risk that an issuer or other counterparty to an investment
will not fulfill its obligation. As of December 31, 2019, the Authority's investments in PA

INVEST were rated AAAm by Standard & Poor's. The Authority's investments in U.S.

Treasury bills at December 3'J,, 2079 were rated AA+ by Standard & Poor's.

Concentration of Credit Risk - Concentration of credit risk is the risk of loss attributed to
the magnitude of a government's investments in a single issuer. The Authority has the
following limits, applicable at the time or purchase:

Security Type

U.S. Government Securities

U.S. Government Agencies & lnstruments:
Guaranteed by the full faith and credit of the United States

Not guaranteed by the full faith and credit of the United States

Bank Certificates of Deposit

Negotiable Certificates of Deposit

Bank Acceptances

Commercial Paper

Money Market Funds

Local Government lnvestment Pools

Savings or demand deposits

Repurchase Agreements

Maximum

Allocation
TOOo/o

Maximum
lssuer

TOOo/o

60%

30%

30%

1.5%

20%

700%

L00%

L00%

25%

N/A

N/A

40%

2Oo/o

LOo/o

3%

3%

N/A

N/A

N/A

LOo/o

The Authority was in compliance with the established limits at December 31, 2019 and
2018.
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11. Net Position

Net position represents the difference between assets, deferred outflows of resources, and
liabilities. An analysis of net position amounts is as follows:

December 3L,

2019 2018

Net investment in capital assets:

Net property, plant, and equipment
Debt subject to capital improvements
Swap liability net of deferred outflow and inflow
Swap borrowing
Deferred charge on refunding
Restricted for capital activity and debt service:

Capital projects

Debt service and reserve funds

S aso,szs S

(886,762l'

(64,837)

99,OL2

757,480
(794,]-1,L',)

(12,4971

(7s,2361

102,534

1

6,937

L

6,643

(1s,36s) (L4 ,892)

75,792

596

19,320 15,399

U nrestricted

Total net position

.2,4201 (5,855)

S t,sgs S (4,359)

12. Operating Lease

Operatinq Lease

The Authority leases office space. The term of the lease is for twenty years commencing on
August 1.,2OO7 and ending on July 37,2027. The lease is subject to an automatic roll-over
for five years, if the Authority does not communicate in writing one year prior to expiration
that is desires not to extend the lease. The general terms of the lease require the lessor to
provide for utilities, building repairs, maintenance, and real estate taxes.

Restricted assets:

Operating reserve account

Other funds
18,772

608
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The total minimum future commitments under the lease for year ended December 3'J.,2079

are as follows:

815

815
823
844
844

2,320

5 6,46L

The total annual rental for office space was approximately 5913 and 5707 for 20L9 and

2018, respectively.

13. Commitments and Contangencies

The Authority is proceeding with a capital improvement program which the Authority's
independent engineer has estimated will entail expenditure of the existing construction
funds and potentialfuture bond issues.

The Authority was insured for general liability coverage through 2001; however, effective
January 1-,2OO2, it became self-insured. ln previous years, the Authority established a fund
to pay for deductibles, small claims, and other litigation costs. At year-end, the balance in
this fund was approximately $507. This fund is grouped with "Restricted Assets" on the
statements of net position. During 2019 and 2018, the Authority paid S0 from this fund for
claims.

ln addition to the matters discussed below and in Note 14, Consent Agreement, various
other claims and lawsuits are pending against the Authority.

Attornev General Criminal Complaint

On September 5, 2Ot7,the Authority self-reported violations of the Safe Drinking Water
Act, dating back to July of 2015, to the Pennsylvania Department of Environmental
Protection (PADEP). The Authority failed to provide at least 45-day notice prior to

2020
202L
2022
2023
2024

2025-2027

S

37



FR Vil.15

PITTSBURGH WATER AND SEWER AUTHORITY

NOTES TO FINANCIAL STATEMENTS

(DOLLARS EXPRESSED IN THOUSANDS UNLESS OTHERWISE INDICATED)

YEARS ENDED DECEMBER 3L,2079 AND 2018

commencing partial water line replacements to affected residents and failed to collect
representative water samples from residences within 72 hours of completion of the partial

water line replacements.

On November !7,2017, the Authority and the PADEP entered into a voluntary Consent

Order and Agreement in full satisfaction of these violations whereby the Authority paid the
PADEP a fine of 52,400 with S1,800 of the fine designated for the Authority to perform a
Community Environmental Project acceptable to the PADEP. The fine was paid, and the
Community Environmental Project was designated and approved by the PADEP as a grant to
assist low income homeowners in the Authority's service system in their replacement of
privately-owned lead service lines on their property.

At some point after the Authority self-reported these violations to the PADEP, the PADEP

referred the matter to the PA Attorney General's Office for investigation of potential
criminal liability. After investigation, the PA Attorney General's Office concluded that no

individuals were criminally liable for any of the violations of the Safe Drinking Water Act.

However, on February L,2019, the PA Attorney General's Office filed a criminal complaint
against the Authority as a corporation. The complaint alleged the same self-reported
violations, the same type of monetary penalties, and the same suggested type of
Community Environmental Project as the Authority already paid under the voluntary
Consent Order and Agreement dated November 17,2077.

The Authority is contesting these duplicative charges and penalties

Lead Mitisation

The Authority has implemented a number of critical initiatives to comply with the lead

service line replacement consent order, and other requirements mandated by the PADEP.

These initiatives include: (1) a lead service line identification program to be completed by

2O2O for residential properties and 2O22 for commercial properties, (2) a water treatment
program to mitigate lead corrosion so as to comply with current water quality standards,
and (3) a lead service line replacement program. These requirements are stipulated in the
PADEP consent order with the Authority dated November 2017.

Leod Service Line ldentification Program; The lead service line identification program

determines the materials of manufacture for each existing water service line in the
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Authority's system. The first phase of that program was completed with the digitization of
existing records, which is currently available to the public via the Authority's website. The
second phase, which has evolved since the signing of the consent order, consists of a

combination of video inspection of accessible service lines to evaluate the materials of
manufacture, identification of private service lines while replacing meters, the development
of a machine-learning predictive model in conjunction with the University of Pittsburgh and
further records mining with the Authority, City of Pittsburgh and Allegheny County
Plumbing Department. All updated records are made publicly available on the Authority's
website as soon as possible, but no more than 120 days after a video inspection is

completed and accepted by the Authority. The third phase includes identifying service line
locations that were unable to be confidently determined using the above methods. The
identification program will culminate in a complete digital file and mapping of all service
lines within the Authority's service territory.

Water Treatment: Chemical treatment testing of orthophosphate application to the
Authority's finished water demonstrates rapid mitigation of lead and copper corrosion to
levels well below any current federal drinking water standard. The Authority fully
implemented the introduction of orthophosphate to the drinking water system in April
2019, and the latest 6-month round (December 2019) of lead monitoring results were at
10.0 parts per billion (ppb), below the 2018 and June 2019 reported levels of up to 22 ppb
and below Federal action level of 15.0 ppb. [Action levels are the EPA's established
standard for water system compliance with the Federal Lead and Copper Rule.]

Leod Service Line Replacement: The Authority was ordered by PADEP to replace 1,34L
public owned lead service lines by June 30, 2018 and an additional 7 percent of the public
owned lead service lines by December 3'J,,2018 (a total of about 2,2001. By the end of 2018
a total of 2,765 public lead service lines had been replaced. ln addition, the Authority is

required to continue to replace 7 percent of the initial number of lead service lines in the
system (revised to 855 based upon PWSA data) until two consecutive 6-month monitoring
period sampling events are below the lead action level. ln January 2019, the Authority
awarded SgS.g million in contracts for lead line replacements. Since the June 2019
monitoring results exceeded the lead action level, an additional 855 public lead service lines
were replaced, prior to the June 2020 deadline. As of the date of this report, over 6,800
public lead service lines have been replaced.

ln March 2019, the Authority started work on the 2019 Neighborhood LSLR project with
S+g.t million in funding through PENNVEST, of which S:S.+ million is a loan and 513.7
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millionisagrant. AsofthedateofthisreporttheAuthorityhasreplacedtheinitial planned
number of lead service lines (3,400) and estimates that over 4,300 public lead service lines
will be replaced with the available funding. Moving forward, the Authority will begin

replacing lead service lines in concert with a water main replacement program. ln this
manner, the Authority can minimize the overall cost for water main and service line
replacements. Most of the remaining lead service lines are connected to the oldest water
mains in the system, most subject to breakage and failure. The Authority is implementing a

small diameter water main program throughout the city to replace the oldest pipes and
services at the same time, with construction bids received in February 2O2O for the current
program of 15 miles of water main replacement. The Authority will strive to implement this
program at the lowest possible cost to the Authority, while addressing those water mains
that have the highest likelihood of failure. The Authority's investment in water main
replacement will continue unabated to ensure that the Authority can mitigate the amount
of annual pipe breaks and minimize the risk of service disruption to its customers. The

Authority's program intends to achieve an average water main life more in line with
national standards.

Environmental Protection Agencv

The Authority has been cooperating with the Environmental Protection Agency ("EPA") in

an investigation related to The Authority's Aspinwall Water Treatment Plant. The
investigation is ongoing and involves potential violations of the Clean Water Act, Sections
1319(cX2) and (4) in 2016 and prior years, which may result in penalties. The Authority has

redoubled its training and operations monitoring under the auspices of the PADEP and
USEPA to provide greater assurance of full regulatory compliance.

14. Consent Agreement

The Authority is subject to federal regulation under the Clean Water Act (1977) and
regulations adopted under that Act. Among the specific requirements applicable to the
Authority's system are those imposed by the United States Environmental Protection
Agency's Combined Sewer Overflow (CSO) Policy (1994). On January 29, 2004, the
Authority and the City of Pittsburgh executed a Consent Order and Agreement (COA)

regarding wet weather sewer overflows within the City. The other signatories to the COA

are the Pennsylvania Department of Environmental Protection (DEP) and the Allegheny
County Health Department (ACHD).
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Generally, the COA requires the Authority and the City to assess the City sewers to develop
a plan with ALCOSAN to address wet weather sewer overflows within the City. The COA is
part of a sewer assessment program for all municipalities served by ALCOSAN. To date,
assessment activities have been completed for all accessible critical sewers and separate
sanitary sewers with the exception of any additional sewers discovered through continued
research and investigation. Ongoing pipe and manhole repairs are being completed to
provide CCTV access to remaining inaccessible critical/sanitary sewer pipes. Assessment

activities for non-critical sewers are to be completed on a longer schedule. The majority of
accessible non-critical manholes have been inspected with ongoing efforts to complete any

remaining or newly identified. The required Wet Weather Feasibility Study (WWFS) was

submitted to the DEP and ACHD on time in July of 2013. This long-term control plan

outlined system-wide improvements, including Green lnfrastructure (Gl) that the Authority
would implement over the next 20 years.

As this COA with the DEP expired in March 2015, the U.S. Environmental Protection Agency
(USEPA) became the main regulatory body to which the Authority is responsible. On

January 2'J,,2076 the USEPA issued a Clean WaterAct Section 308 lnformation Request to
the Authority. The nature of the request is to provide a jurisdictional basis for USEPA to
engage the Authority/City in an enforcement action by consent, or a Consent Decree (CD).

The Authority intends that through such an action, it can more fully participate in the
implementation of interim regional wet weather activities, controls, and improvements.
The Authority further understands that such an action will also permit the Authority/City to
participate more fully in the identification and implementation of any final wet weather
control measures for the region. The USEPA 308 request required the Authority to submit
detailed information on past CSO performance and activities. lt also required the Authority
to conduct a source reduction analysis for the entire service area, followed by Gl

demonstration projects.

The Authority hired two engineering firms to assess and model the sewer system, fulfilling
the first phase of responding to the USEPA 308 request, which was due by March 31,,20!6.
The second phase of responding to the request was fulfilled by the completion of a source

reduction study, which was submitted by the due date of December t, 2076, and the
construction of Gl Demonstration Projects and submission of project performance

evaluations, which were completed prior to the due date of December 1, 2017. An

additional 308 request from the USEPA was received in October 2016 seeking more detailed
information and further actions regarding the assessment of the Authority's sewer system.

The response to the October 201-6 was delivered, on time, in January 201-7.
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ln addition to the assessment, the USEPA 308 request also requires the Authority and the
City to continue implementing the Nine Minimum Controls to reduce combined sewer
overflows, and to perform repairs and maintenance of deficiencies revealed by the
assessment. The Authority maintains an expedited response to significant structural
failures of the sewer system where imminent structural failures are determined by a

professional engineer and prioritized for repair. Ongoing sewer line replacement, point
repair, lining, point lining, and gunite projects have been implemented to address structural
deficiencies. The USEPA 308 request also requires the submission of monthly reports
updating the progress of the evaluations and improvements, as well as water quality
impacts. These reports are submitted monthly.

The Authority, along with the other impacted local municipalities, are awaiting a response

from the USEPA and the DEP on its proposed regional plan. Given the broad scope of a

potential CD, the size of the City sewer system, and the various conditions and/or
deficiencies that may be discovered by the assessment, it is difficult to predict the total cost
of compliance with the CD. Moreover, it is difficult to predict what, if any, largescale and/or
regional capital improvements may be required after the completion of the assessment to
address wet weather sewer overflows in the City and in the ALCOSAN service area. Costs

associated with CD and COA compliance will be reflected in the capital improvement
program and funded by proceeds of potential future bond issuances.

15. Subsequent Event

ln early 2020, an outbreak of a novel strain of coronavirus was identified and infections

have been found in a number of countries around the world, including the United States.

The coronavirus and its impact on trade including customer demand, travel, employee
productivity, supply chain, and other economic activities has had, and may continue to
have, a potentially significant effect on financial markets and business activity. The extent of
the impact of the coronavirus on our operational and financial performance is currently
uncertain and cannot be predicted. The Authority continues to implement critical
infrastructure projects to sustain and improve operations, as well as satisfy our regulatory
requirements.
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(Dollors expressed in thousonds)

DECEMBER 31, 2019

Water Sewer

Sewer

Treatment

FR Vil.15

Total
Assets

Current assets

Noncurrent assets

Total Assets

Deferred Outflows of Resources

Deferred charge on refunding

Accumulated decrease in fair value of hedgrng derivatrves

Total Deferred Outflows of Resources

Liabilities

Current habrlrties

Noncurrent liabilities

Total Liabilities

Net Position

Net rnvestment in capital assets

Restricted
Unrestncted

Total Net Position

S 61,233
573,883

S 30,1s9
282,659

S s 97,392
856,542

635,116 312,818 947,934

56,338

8,945

12,674

4,406
99,012
13,35 1

7s,283 37,080 1 12,363

53,t75
682,957

26,797
284,287 12,152

79,366

979,396

736,732 310,478 12,152 7,O58,762

(10,29s)

12,944
(28,382)

(s,070)

6,376
38,1 14 (12,1s2 )

(1s,35s)

19,320
(2,42O\

s (2s,733) s rg,czo s (12,1s2) s r,srs
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Water Sewer

Sewer

Treatment

FR Vil.15

Total

Operating Revenues s 110,610 s 67,469 5 7O,97O S 249,049

Op€rating Expenses:

Dtrect operating expenses

Wastewater treatment
Reimbursement for Crty of Prttsburgh services

Expense of water provrded by other entities:
Subsrdy of customers located rn the City

Deprecratron

Total operating expenses

Operating lncome (Loss)

Non-operating Revenues (Expenses!:

Federal grants

Donated property

lnterest revenue
lnvestment rncome - change in farr value of swap

lnterest and amortization
Bond issuance costs

Total non-operating revenues (expenses)

Net lncome (Loss) before Special ltem

Special ltem:
Pnvate lead lrne replacement

Net lncome (Loss)

Net Position:
Beginning of year

End of year

4,638
74

482
(2,801)

(2s,9s6)
(1,6s0)

2,284
36

237
(1,379)

172,784l,
(812)

59,973

1,99 1

1,338
72,067

29,539

5,944

72,389
89,512
72,389

1,991

1,338

18,011

75,369 35,483 72,389 183,24L

(1,419) 65,80835,24r 31,986

6,922
110

7]-9
(4,180)

(38,740)
(2,462)

(2s,213)
'72,4181

(37,6371

12 2,2831

10,028 19,568

19,558

19,880

(1,419) 28,777

(22,2831

l12,2ssl

( 13,s06)

(1,419)

( 10,733 )

5,894

(4,3s9)

s l2s,76tl s 3e,448 s (12,1s2) s r,s:s
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Federal

CFDA

Number

Pass through
Gra ntor's
Number Expenditu res

FR Vil.15

Amounts
Provrded to

SubrecrpientsFederal Grantor/Pass-Through Grantor/Program Title

United States Environmental Protectton Agency:

Passed through the Pennsylvania Department of Environmental

Protectron:

Drinkrng Water State Revolvrng Fund Cluster:

Capttahzation Grants for Drinkrng Water State Revolving Funds 81091 s 21,985,519 s66.468

Total Expendrtures of Federal Awards s 21,98s,s19 s

See accompanying notes to schedule of expenditures of federal awards
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1. Basis of Presentation

The accompanying schedule of expenditures of federal awards (schedule) of the Pittsburgh

Water and Sewer Authority (Authority) is presented on the accrual basis of accounting. The

information in this schedule is presented in accordance with the requirements of Title 2 U.S.

Code of Federol Regulotlons Part 2OO, Uniform Administrotive Requirements, Cost Principles,

ond Audit Requirements for Federol Awards (Uniform Guidance). Because the schedule
presents only a selected portion of the operations of the Authority, it is not intended to and

does not present the net position, changes in net position, or cash flows of the Authority.

2. Summary of Significant Accounting Policies

Expenditures reported on the schedule are reported on the accrual basis of accounting.
Such expenditures are recognized following the cost principles contained in the Uniform
Guidance, wherein certain types of expenditures are not allowable or are limited as to
reimbursement. The Authority has elected to not use the 10-percent de minimis indirect
cost rate allowed under the Uniform Guidance.

3. Determination of Federal Expenditures

The amount of federal expenditures for the United States Environmental Protection Agency

loans represents the expenditures incurred under the loan during the year ended December
3L, 2OL9 in addition to expenditures funded by grant proceeds. The United States

Environmental Protection Agency requires that the current year expenditures incurred
underthe loan be reported on the schedule ratherthan the beginning balance of the loans.
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lndependent Audito/s Report on lnternal Control over Financial Reoorting and on

Compliance and Other Matters Based on an Audit of Financial Statements
Performed in Accordance with Government Auditino Stondords

Board of Directors I *" have audited, in accordance with the auditing standards

Pittsburgh Water and I Senerally accepted in the United States of America and the

Sewer Authority I standards applicable to financial audits contained in Government

Auditing Standords issued by the Comptroller General of the
United States, the financial statements of the Pittsburgh Water and Sewer Authority
(Authority), a component unit of the City of Pittsburgh (City), Pennsylvania, as of and for the
year ended December 3L,20t9, and the related notes to the financial statements, which

collectively comprise the Authority's basic financial statements, and have issued our report
thereon dated April t7,2O2O.

lnternal Control over Financial Reporting

ln planning and performing our audit of the financial statements, we considered the Authority's
internal control over financial reporting (internal control) to determine the audit procedures

that are appropriate in the circumstances for the purpose of expressing our opinions on the
financial statements, but not for the purpose of expressing an opinion on the effectiveness of
the Authority's internal control. Accordingly, we do not express an opinion on the effectiveness

of the Authority's internal control.

A deficiency in internal control exists when the design or operation of a control does not allow

management or employees, in the normal course of performing their assigned functions, to
prevent, or detect and correct, misstatements on a timely basis. A material weakness is a
deficiency, or a combination of deficiencies, in internal control, such that there is a reasonable
possibility that a material misstatement of the entity's financial statements will not be

prevented, or detected and corrected, on a timely basis. A significant deficiency is a deficiency,

or a combination of deficiencies, in internal control that is less severe than a material

weakness, yet important enough to merit attention by those charged with governance.

Our consideration of internal control was for the limited purpose described in the first
paragraph of this section and was not designed to identify all deficiencies in internal control
that might be material weaknesses or significant deficiencies. Given these limitations, during

our audit we did not identify any deficiencies in internal control that we consider to be material
weaknesses. However, material weaknesses may exist that have not been identified.
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lndependent Auditor's Report on lnternal Control over Financial

Reporting and on Compliance and Other Matters

Compliance and Other Matters

As part of obtaining reasonable assurance about whether the Authority's financial statements
are free from material misstatement, we performed tests of its compliance with certain
provisions of laws, regulations, contracts, and grant agreements, noncompliance with which
could have a direct and material effect on the determination of financial statement amounts.
However, providing an opinion on compliance with those provisions was not an objective of our
audit and, accordingly, we do not express such an opinion. The results of our tests disclosed no

instances of noncompliance or other matters that are required to be reported under
Gove rn me nt Auditi ng Sto n dords.

Purpose of this Report

The purpose of this report is solely to describe the scope of our testing of internal control and

compliance and the results of that testing, and not to provide an opinion on the effectiveness of
the entity's internal control or on compliance. This report is an integral part of an audit
performed in accordance with Government Auditing Standards in considering the entity's
internal control and compliance. Accordingly, this communication is not suitable for any other
purpose.

%A/&Dqaatl
Pittsbu rgh, Pennsylvan ia

April77,2O2O
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Interna! Control over Comoliance Reouired bv the Uniform Guidance

Report on Compliance for the Major Federal Program

We have audited Pittsburgh Water and Sewer Authority's
(Authority), a component unit of the City of Pittsburgh
(City), Pennsylvania, compliance with the types of
compliance requirements described in the OMB

Complionce Supplement that could have a direct and

material effect on the Authority's major federal program for the year ended December

31, 2Ot9. The Authority's major federal program is identified in the summary of
auditor's results section of the accompanying schedule of findings and questioned costs.

M onogeme nt's Responsi bi lity

Management is responsible for compliance with federal statutes, regulations, and the
terms and conditions of its federal awards applicable to its federal programs.

Au d it or's Res po n si bi I ity

Our responsibility is to express an opinion on compliance for the Authority's major
federal program based on our audit of the types of compliance requirements referred to
above. We conducted our audit of compliance in accordance with auditing standards
generally accepted in the United States of America; the standards applicable to financial

audits contained in Government Auditing Stondords, issued by the Comptroller General

of the United States; and the audit requirements of Title 2 U.S. Code of Federal

Regulotions Part 200, Uniform Administrative Requirements, Cost Principles, ond Audit
Requirements for Federal Awards (Uniform Guidance). Those standards and the
Uniform Guidance require that we plan and perform the audit to obtain reasonable

assurance about whether noncompliance with the types of compliance requirements

referred to above that could have a direct and material effect on a major federal
program occurred. An audit includes examining, on a test basis, evidence about the
Authority's compliance with those requirements and performing such other procedures

as we considered necessary in the circumstances.

We believe that our audit provides a reasonable basis for our opinion on compliance for
the major federal program. However, our audit does not provide a legal determination
of the Authority's compliance.
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for the Major Program

Opinion on the Mojor Federol Progrom

ln our opinion, the Authority complied, in all material respects, with the types of
compliance requirements referred to above that could have a direct and material effect
on its major federal program for the year ended December 31, 2019.

Report on lnternal Control over Compliance

Management of the Authority is responsible for establishing and maintaining effective
internal control over compliance with the types of compliance requirements referred to
above. ln planning and performing our audit of compliance, we considered the
Authority's internal control over compliance with the types of requirements that could

have a direct and material effect on each major federal program to determine the
auditing procedures that are appropriate in the circumstances for the purpose of
expressing an opinion on compliance for each major federal program and to test and

report on internal control over compliance in accordance with the Uniform Guidance,

but not for the purpose of expressing an opinion on the effectiveness of internal control
over compliance. Accordingly, we do not express an opinion on the effectiveness of the
Authority's internal control over compliance.

A deficiency in internal control over compliance exists when the design or operation of a

control over compliance does not allow management or employees, in the normal
course of performing their assigned functions, to prevent, or detect and correct,

noncompliance with a type of compliance requirement of a federal program on a timely
basis. A material weakness in internal control over compliance is a deficiency, or

combination of deficiencies, in internal control over compliance, such that there is a
reasonable possibility that material noncompliance with a type of compliance

requirement of a federal program will not be prevented, or detected and corrected, on

a timely basis. A significant deficiency in internal control over compliance is a

deficiency, or a combination of deficiencies, in internal control over compliance with a
type of compliance requirement of a federal program that is less severe than a material

weakness in internal control over compliance, yet important enough to merit attention
by those charged with governance.

Our consideration of internal control over compliance was for the limited purpose

described in the first paragraph of this section and was not designed to identify all

deficiencies in internal control over compliance that might be material weaknesses or
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significant deficiencies. We did not identify any deficiencies in internal control over

compliance that we consider to be material weaknesses. However, material

weaknesses may exist that have not been identified.

The purpose of this report on internal control over compliance is solely to describe the
scope of our testing of internal control over compliance and the results of that testing

based on the requirements of the Uniform Guidance. Accordingly, this report is not

suitable for any other purpose.

?7/41& Dataopl

Pittsbu rgh, Pennsylvania

April L7,2O2O
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PITTSBURGH WATER AND SEWER AUTHORIW

SCHEDULE OF FINDINGS AND QUESTIONED COSTS

YEAR ENDED DECEMBER 31, 2019

l. Summary of Audit Results

1. Type of auditor's report issued: Unmodified, prepared in accordance with Generally Accepted

Accounting Principles

2. lnternal control over financial reporting:

Material weakness(es) identified? E y"t X no

Significant deficiencies identified that are not considered to be material weakness(es)?

E y"r [l none reported

3. Noncompliance material to financial statements noted? ! yes I no

4. lnternal control over major programs:

Materialweakness(es) identified? ! y"s I no

Significant deficiencies identified that are not considered to be material weakness(es)?

n y"t I none reported

5. Type of auditor's report issued on compliance for major programs: Unmodified

5. Any audit findings disclosed that are required to be reported in accordance with 2 CFR Section

200.515(a)?!yesIno

Name of Federal Prosram or Cluster

DWSRF Cluster:

Capitalization Grants for Drinking Water State

Revolving Funds

8. Dollar threshold used to distinguish between type A and type B programs: 5750,000

9. Auditee qualified as low-risk auditee? ! y"s I no

ll. Findings related to the financial statements which are required to be reported in accordance with
GAGAS.

No matters were reported

lll. Findings and questioned costs for federal awards

No matters were reported
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P TTSBURGH WATER AND SEWER AUTHOR TY

SUMMARY SCHEDULE OF PRIOR AUDIT FINDINGS

YEAR ENDED DECEMBER 31, 2019

NO SINGLE AUDIT IN THE PRIOR YEAR

53



years

Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.16. Supply copies of the company's balance sheets for each month for the last 2

RESPONSE:

Please see the response to FR XI.l



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.l7. Provide the bond rating history for the company and, if applicable, its parent from
the major credit rating agencies for the last five years.

RESPONSE:

The long-term debt issuer ratings, and their effective dates, for PWSA for the last five years are

as follows:

Moody's Underlying Rating S&P Underlying Rating

Rate Date Rate Date

A3 10t0st2020 A r01t012020

A3 06104/2019 A 0610612019

A3 t0lr5l20r8 A tU20l20t7

A2 t/17/2018 A 12fi212013

A2 9/18/2017

A2 ty20/20t3

A2 9lt0l20t3

A2 2lU20r2



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.18. Provide copies of all bond rating reports relating to the company and, if
applicable, its parent for the past2 years.

RESPONSE

Please see attached.



S&P Gtobat
Ratings

FR Vll.18 1 of 4

Primary Credit Analyst:
Theodore A Chapman, Farmers Branch (1) 214-871-1401; theodore.chapman@spglobal.com

Secondary Contact:
Edward R McGlade, New York (1) 212-438-2061; edward.mcglade@spglobal.com

Table Of Contents

Rating Action

Stable Outlook

Credit Opinion

Related Research

@

Summary:

Pittsburgh Water and Sewer Authority;
Water/Sewer

WWW STANDABDANDPOOBS COIViRAIINGSDIBECT NOVEMBER 70,2O2O 1



FRVll.181of 4

Summary:

Pittsburgh Water and Sewer Authority;
Water/Sewer
Credit Profile

US$93.36 mil wtr and swr lst ln rev bnds ser 2020 B due 09/01/2050

Long Term Rating A/Stable

US$1.015 mil wtr and swr lst ln rev bnds ser 2020 A due 09/01/2050

Long Term Rating A/Stable

Pittsburgh Wtr & Swr Auth WTRSWR

Long Term Rating A/Stable

Pittsburgh WS (AGM)

Unenhonced Rating A-(SPUR)/Stable

Pittsburgh WS (AGM)

Unenhanced Rolng A(SPUR)/Stable

New

New

Affirmed

Afhrmed

AfErmed

Rating Action

S&P Global Ratings assigned its 'A'rating to the Pittsburgh Water and Sewer Authority's (PWSA) $1.015 million

taxable series 2020A and $93.36 million series 20208 first-lien revenue bonds. At the same time, S&P Global Ratings

also affirmed the'A'rating on PWSA's $218.805 million series 2017C (subseries I through 4) first-lien revenue

refunding bonds, which are being remarketed with a three-year soft put on Dec. I , 2023. In the event of a failed

remarketing, the series 2017 bonds would reset to the maximum permitted interest rate, not to exceed l2oh.The

outlook is stable.

The series 2017C bonds will likely be remarketed in floating rate mode; the subseries 1, 2, and 3 will each be

associated with a basis swap to effectively convert the variable-rate bonds to the Securities Industry and Financial

Markets Association (SIFMA) index rate from 70oh of the London Interbank Offering Rate (LIBOR). The counterpart

for this overlay swap is Merrill Lynch Capital Services Inc. with a notional amount of $216.72 million. In addition,

subseries 1 is already synthetically fixed by way of an interest rate swap with JPMorgan Chase Bank N.A.; subseries 2

is synthetically fixed by way of an interest rate swap with Bank of America Merrill Lynch N.A.; and subseries 3 is

synthetically fixed using an interest rate swap also with JPMorgan Chase Bank N.A. Although only a point-in-time

snapshot and-barring a termination event such as the rating on PWSA falling below'BBB-'--not an actual liabiliry

those swaps are currently substantially out of the money. Subseries 4 is not hedged.

We also affirmed our'A' rating on PWSA's approximately $624 million in outstanding firstJien revenue bonds and our

'A-' rating on PWSA's $104.3 million in subordinatelien revenue bonds. PWSA also has about $157 million in

subordinate-lien state loans, and--following these transactions--about $2 million drawn on a $150 million

subordinate-lien committed line of credit with PNC Bank N.A. in place through 2022.The outlook is stable.

WWW STANDARDANDPOOBS COM/RAIINGSDIBECT NOVEMBER IO,2O2O 2
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The first-lien bonds are secured by a seniorJien pledge on the net revenues of the authority's waterworks and sanitary

sewer system. A fully funded common reserve in the amount of the lesser of maximum annual debt service (MADS),

l25oh of average annual debt service or l0o/o ofpar provides additional liquidity on the senior-lien bonds; an

amendment in 2017 to the master trust indenture permits a surety to be used to satisfy any future series-by-series

reserve fund requirement. The 2017 amendments additionally strengthened the covenants by eliminating

consideration of the use of certain cash reserves toward compliance with the rate covenant, and limiting the frequency

with which transfers in from the rate stabilization fund can be used toward meeting the rate covenant.

The authority will use the proceeds of the taxable series 2020A bonds to finance the cost of issuance related to the

remarketing of the series 2017C bonds. The proceeds of the series 20208 bonds will be used to repay draws of $107

million on the $150 million line of credit.

We have applied our primary utility revenue bond criteria to determine the authority's general creditworthiness and

have applied this rating to its senior-lien issues. We rate PWSA's subordinate lien one notch lower based on the

application of our criteria "Assigning Issue Credit Ratings Of Operating Entities" (published May 20,2015) given the

open status of the senior lien and the likelihood that PWSA will continue to use the senior lien from time to time.

Credit overview
Our view of PWSA's general creditworthiness is based on its very strong enterprise risk profile and its strong financial

risk profile. The enterprise risk profile reflects our view of Pittsburgh's:

. Role as the anchor and economic engine for westem Pennsylvania, based on an employment base that has

reinvented itself from one that once relied heavily on manufacturing and industrial jobs;

. Rates for service that have been pressured over the past decade by the unfunded mandates, and will now need to be

reviewed by the state's rate regulator; and

. Operational management assessment (OMA) that we view as good even despite the aforementioned challenges.

The frnancial risk profile reflects our view of the system's:

. Extremely high leverage, with $1.2 billion in capital commitments identified tbough fiscal 2025 likely to continue to

pressure the financial profile;

. Strong on-balance sheet liquidiry supported further by available credit lines; and

. Financial management practices and policies we consider good.

The stable outlook reflects our expectation that when PWSA does need to propose a rate case to the state Public

Utility Commission (PUC) there will generally be a credit-supportive relationship, observed by both the timing and

magnitude of rate adjustments that PWSA is likely to request, versus what the PUC ultimately grants. We are assuming

that the financial profile will be further stabilized by the suffrciency test in the rate covenant--which does not allow for

the use of cash transfers. We will also likely keep in place the one-notch distinction between the first- and

subordinate-lien debt.

WWW STANDABDANDPOOBS COM/BATINGSDIBECT NOVEMBER IO,2O2O 3
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Environmental, social, and governance factors

In our view, PWSA has outsize risks related to each of environmental, social, and governance factors, although each of

these are generally trending favorably. The authority in previous years faced scrutiny from local and state elected

officials who voiced concems over its operations. An auditor general's opinion released in November 201 7 cited "aging

and deteriorating infrastructure issues and f,rnancial and operational long-term viability issues" and was an important

factor in legislation that ultimately placed PWSA under Pennsylvania Public Utility Commission's (PUC) oversight as of

April l, 2018. The PUC now regulates the authority's rates and fees, and must approve additional debt. PWSA's

management team has worked closely with regulators and other stakeholders and has already achieved several

measures that are likely to improve operations and financial capacify. This includes tentative approval of a distribution

system improvement charge that will be dedicated to underground infrastructure rehabilitation. PWSA has also

implemented various socially directed programs such as lead service line replacements and customer bill-pay

assistance programs. We view the latter as a credit quality stabilizer that could allay aflordability concerns. PWSA's

moratorium on shut-offs and disconnections remains in place as well, out of health and safety concerns related to

COVID-l9. PWSA's own environmental compliance mandates, as well as drinking water efficiency are two key

programs in PWSA's capital budget and have been the major drivers for the need to consider additional rate

adjustrnents; the authority has the ability to administratively pass through and recover costs from its wholesale

wastewater treatment provider. PWSA, under its Green First plan, is also piloting approximately a dozen projects to

experiment with different approaches to green infrastructure and overflow reduction that could also present capital

budget cost savings.

Stable Outlook

Downside scenario

I[ as S&P Global Economics projects, credit conditions for all governments and their related utilities face headwinds

such as elevated unemployment for the next several years because ofa potentially uneven and prolonged recovery

this could increase the likelihood ofunfavorable variances to budget.

Upside scenario

Management has represented that total debt service coverage (DSC) will generally trend toward about 1.25x and

on-balance sheet available reserves equivalent to four-five months of operating expenses. Consistently outperforming

financial projections while meeting the long-term challenges presented by an aging system, compounded by regulatory

pressures, would be the key to achieving a higher rating.

Credit Opinion

Enterprise risk
PWSA provides drinking water and sewer collection to more than 81,000 metered accounts in most, but not all, of the

city, as well as five neighboring municipalities and three wholesale customers for needs ranging from emergency

interconnections and peaking to full requirements. It also provides sewer collection to the entire city. Although median

household effective buying income (MHHEBI) is only 78% that of the U.S., the local economy has long since

WWW STANDARDANDPOOBS COM/RAIINGSDIRECT NOVEMBER 1O,2O2O 4
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transitioned from its historical manufacturing base. Those sectors are still part of the employment base. Financial

services, health care, and a booming technology sector are all increasingly important contributors to the metropolitan

statistical area (MSA) and prior to the COVID-19 pandemic and the subsequent recession were all exhibiting steady

growth. The diversification and growth have made the MSA's economy more resilient; as of September 2020 the 8.2o/o

unemployment rate--while still very high--is half of what it was just five months earlier. We do not view there to be any

dependence on the authority's principal customers, given they include another water authority and the University of

Pittsburgh. Regional water authority wholesale customers do have some minimum contractual payments to PWSA,

lending further stability to cash from operations.

Based on our organizational management assessment, we view PWSA to be a '4' on a scale of 1-6, with'1'being the

strongest. An assessment of standard, in our opinion, implies that overall alignment between the system's operational

characteristics and its management is sufficient although there are areas of opportunity. The 2019 consulting

engineer's report noted that although the existing infrastructure is adequate to safely and reliably serve the current

customer base, "significant structural, operational, and maintenance improvements are required and must be

undertaken in the near term to address longstanding deficiencies in both the water and sewer systems." Although rate

regulation of municipal-owned systems is less common in Pennsylvania, we view this as currently neutral to credit

quality. We have noted that generally, rate regulation in Pennsylvania is supportive of credit quality, although the

relationship between the two entities is still developing. We will look primarily to the magnitude of what is awarded

versus what is requested in future rate cases, as well as the timing, and how much of the substantial capital

improvement plan (CIP) can be put into the rate base with each review; the PUC is compelled to respond within 270

days. In our view, while serious, the move to PUC oversight is indicative of the identified need for infiastructure

investments, which we have observed all parties seem to agree are necessary. The CIP contains projects that are both

based on PWSA's prioritization as well as those reflecting consent decrees.

Much of the existing infrastructure was also built to serve a much larger population and a worldorce much different

from today's. While we note, for example, that the city has an essentially unlimited raw-water supply from the

Allegheny River and overall system capacity that could support a population several times the size of the current one,

it is also the case that the authority's main focus remains the renewal and replacement of its aging underground

inflastructure. The water distribution system is also an identified area of opportunity given the high non-revenue water

percentage, attributable to line losses. However, under a 2019 cooperation agreement, the city will no longer receive

free service, which alone should help improve non-revenue water. The renegotiated agreement will not affect the

capital lease agreement, and PWSA still intends to purchase the system from the city for $1 in 2025 under the terms of

the current agreement.

PWSA is also dealing--directly and indirectly--with mandates from environmental regulators to address combined

sewer overflows and wastewater treatment requirements. For example, Allegheny County Sanitary Authority's

(ALCOSAN) 2008 consent decree is expected to cost $2.0 billion by 2036; PWSA represents about 35% of ALCOSAN's

total operating revenues based on the 2020 budget. While PWSA may see rising costs from ALCOSAN, it is not party

to nor directly financially responsible for ALCOSAN's consent decree. PWSA has also been working its way through its

own consent decree since 2004. Most of the projects in scope for PWSA's consent decree have already reached

substantial completion, and some of the remaining projects have been proposed to environmental authorities to be
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addressed using green infrastructure. Although management has been separating the sewer system in the areas of
growth and redevelopment, 77oh of the collection system is still a combined storm and sanitary infrastructure. In 2018,

PWSA notified the city that the authority intends to assume responsibility for the stormwater system, allowing for

more efficient integrated planning and mitigation.

The PUC approved a rate increase of approximately l3% in February 2019, although less than the requested 17 .Loh; a

$19 million increase to operating revenues for fiscal 2021 (about an lloh increase) is pending final approval from the

PUC. PWSA is able to administratively fully pass through and recover ALCOSAN billings and the surcharge for

distribution system improvements. Management intends to implement stormwater charges by fiscal 2022. For fiscal

2020, the average customer--using 3,000 gallons of both water and sewer service plus ALCOSAN's treatment

surcharge--pays about $ 102 per month, or 3% of MHHEBI. As costs increase over time to support the capital plan,

headroom for affordability, especially to lower-income customers, could diminish.

Financial risk
Although a moratorium on shut-offs and disconnections remains in place, through the first three quarters of 2020

revenues were only off 2.9o/o versus budget. All-in DSC by our calculation was below lx in 2016-2017, but

strengthened to almost 1.5x in 2018 and even further, almost 1.7x, in 2019 following the rate increase. Based on our

review of management's projections, all-in DSC is likely to trend toward 1.25x assuming additional debt and a

supportive relationship with the PUC. All-in DSC is S&P Global Ratings' adjusted DSC metric that includes all

obligations of the system regardless of lien or accounting treatment.

The system's liquidity remains an area of consistency and credit strength. Total available reserves also include the line

of credit, designated as an interim funding mechanism for capital projects that will be almost completely repaid

following the 2020 transactions. A $20 million line also with PNC to support the operating budget expired in 2019 and

was not renewed. All told, cash and equivalents held by PWSA remains sound, usually equivalent to four-six months of

operating expenses. At the end of fiscal 2019, the authority had $65 million in on-balance sheet working capital

(exclusive of any undrawn capacity on the credit line), equivalent to four months of total operating expenses (even

including the ALCOSAN costs). Even with the COVID-19-related impact to revenues, management's most recent

monthly interim financials project a year-end cash balance of $5 1 million for fiscal 2020. ln addition to the increased

revenues related to the 2019 elimination of free service to the city, operating expenses will also be relieved of an

annual payment to an adjacent investor-owned water utility, and will have greater defined clarity regarding the

financial relationship for indirect costs owed to the city's general fund, further protecting utility cash reseryes.

Approximately one-fourth of PWSA's debt is variable rate, most of which is synthetically fixed by way of interest rate

swaps. We view the contingent liquidify risk as remote, as the most prominent termination event would be if the

ratings on PWSA were to be lowered to below investment grade. Although the current positions of the interest-rate

swaps remain materially unfavorable, PWSA has not had to post collateral to its counterparts. Other liabilities include

legacy obligations to the city related to PWSA employees who are a part of the city's municipal pension fund plan;

PWSA supports about l5% of the $212 million net pension liability based on authority payroll as a percentage of total

municipal employees. This equated to about a $3.6 million payment in fiscal 2019; the net pension liabiliry reflects a

very weak funded level of 46.5%. Beginning in 2019, the pension plan was closed to non-union new hires, who

participate in a defined contribution plan, limiting the worsening of the liability. However, the main credit factor that
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will determine the future of the rating is the capital plan, given that PWSA has identified over $ 1.2 billion of capital

needs through fiscal 2025 and expects to debt-finance the bulk of them.

Based on our financial management assessment (FMA), we view the authority to be a'3' on a scale of 1-6, with'1'

being the strongest. An FMA of good indicates that we consider practices currently good, but not comprehensive. The

authority maintains many best practices we believe are critical to supporting credit quality, particularly in the finance

department. These practices, however, may not be institutionalized or formalized in poliry, or may not be as robust as

those of comparable utilities with an FMA of strong. The FMA of good includes a long-term financial plan that

management intends to implement in partnership with the PUC to support its identified capital commitments. The

authority also has implemented new more comprehensive and conservative budgeting assumptions that better

capture annual revenue requirements. We understand that the authority's management team regularly tracks

budget-to-actual performance and that the new management team is instituting a number of additional best practices

to target consistently higher levels of financial performance.

Related Research

. Through The ESG Lens 2.0: A Deeper Dive Into U.S. Public Finance Credit Factors, April 28,2020

Ratings Detail (As Of November 10,20201

Pittsburgh Wr & Swr Auth WTRSWR

Long Term Roting

Pittsburgh Wtr & Swr Auth WTRSWR (AGM)

Unenhanced Rating

Pittsburgh Wtr & Swr Auth WTRSWR (AGM)

Unmhanced Rating

Pittsburgh Wtr & Swr Auth \ TTRSWR (AGM)

Unenhoncd Roting

Pittsburgh Wu & Swr Auth WTRSWR (AGM)

Unenhonced Rating

Piftsburgh Wtr & Swr Auth WTRSWR (AGM)

Unenhanced Rating

Many issues are enhanced by bond insurance.

A/Stable

A(SPUR)/Stable

A{SPUR)/Stable

A(SPLJR)/Stable

A(SPUR)/Stable

A(SPUR)/Stable

AIErmed

Affirmed

Affirmed

Affumed

Affirmed

Alhrmed

Certain terms used in this report, particularly certain adjectives used to express our view on rating relevant factors, have specific meanings ascribed

to them in our criteria, and should therefore be read in conjunction with such criteria Please see Ratings Criteria at www.standardandpoors.com for
further information Complete ratings information is available to subscribers of RatingsDirect at www.capitaliq com All ratings allected by this rating
action can be found on S&P Global Ratings' public website at www.standardandpoors.com. Use the Ratings search box located in the left column.
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NEW YORK (S&P Gtobat Ratings) June 6, 2019--S&P Gtobat Ratings assigned its 'A' rating to the

Pittsburgh Water and Sewer Authority (PWSA), Pa.'s series 20'1 9A first-tien revenue bonds and its
'A-' rating to PWSA's 20198 subordinate-lien revenue refunding bonds. At the same time, we

affirmed our'A' tong-term rating on the authority's senior debt and our'A-' rating on the

subordinate debt The out[ook is stab[e

"Our view of PWSA's generalcreditworthiness is based on its very strong enterprise risk prof ite

and its strong f inanciaI risk prof ite," said Ms. Boeke Burke.

The authority has been subject to scrutiny from localand state elected officiats who voiced

concerns over authority operations. An auditor generat's opinion released in November 2017 cited
"aging and deteriorating infrastructure issues and financiaI and operationa[ long-term viabitity
issues..." and was an important factor in HB 1490, which ptaced PWSA under the state Pubtic

Utitity Commission's (PUC) oversight as of Apri[ 1 , 2018. The PUC now regutates the authority's
rates and fees, and must approve additionaI debt PWSA's board additiona[ty terminated the

Cooperation Agreement with Pittsburgh in February 2019 and rs currentty negotiating a new

agreement with the city, which witI redefine the authority's and the city's respective

responsibiIities and cost attocations We expect the agreement witI provide for transactionaI
payments between the city and PWSA based on actuaIexpenses, in accordance with customary

utitity practices under the PUC

"The stabte outlook reftects our expectation that both the timing and magnitude of rate

adjustments that PWSA is tikety to request, versus what the Pubtic Utitity Commission uttimately
grants. wi[[ generatly prove to be atigned," she added. We are assuming that the financial prof ile

wit[ be further stabitized by the suff iciency test in the rate covenant--which does not attow for the
use of cash transfers. We witt atso tikety keep in place the one-notch distinction between the f irst-
and subordinate-[ien debt

Certa i n terms used in this report, particu [arty certai n adjectrves used to express our view on rati ng retevant factors,

have specific meanings ascribed to them in our cnteria, and shoutd therefore be read in conjunction with such

criteria. Please see Ratings Criteria at www standardandpoors.com for further rnformatron. Comptete ratings

informationisavaitabtetosubscribersof RatingsDirectatwwwcapitatiq.com AIL ratingsaffectedbythisrating
actioncanbefoundonS&PGlobatRatings'pubticwebsiteatwwwstandardandpoors.com UsetheRatingssearch
box located in the teft cotumn

www.spgtobal.com/ratingsdirect
THIS WAS PREPARED EXCLUSIVELY FOR USER THOMAS HUESTIS

NOT FOR REOISTRIBUTION UNLESS OTHERWISE PERMITTED.
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Pittsburgh Water & Sewer Authority, PA

Update to credit analysis

Summary
The Pirtsburgh Water & Sewer Authority, PAs (A3 stable) credit profile has benefitted from

improvements to operations and controls implemented through Pennsylvania Pubtic Utitity

Commission (PUC) oversight, effective as of Apri[ 2018, as we[[ as the strength of its new

management team Both changes to PWSAs governance have contributed to its improved

financia[ position as of fisca[ 2018 year end

The authority continues to face materiaI pressure to improve its infrastructure given years

of disinvestment, Coupted with a substantial consent decree pertaining to combined

sewer overftows during wet weather events and etevated lead levets in the city's water, the

authority will necessarily add to its atready etevated debt burden in the near term High

leverage, elevated fixed costs, and the system's major capital needs remain primary credit

concernS

Moody's affirmed the A3 rating for Pittsburgh Water & Sewer Authority, PA's First Lien

Revenue Bonds on lune 4, 2019 and assigned an A3 rating to the authority's S109 mittion

Water and Sewer System First Lien Revenue Bonds, Series A of 2019 The outlook was revised

to stable from negative.

Credit strengths

> Diverse, urban Pittsburgh (A1 stabte) service area, supported by strong "eds & meds"

presence

> Considerable size; system assets inctude water conveyance and treatment, and sewer

conveyance that ties to ALCOSAN

> Significant, recently implemented rate increases boost revenues; PUC oversight shoutd

bring improvements and controls

Credit cha[lenges

> SubstantiaI debt burden; debt ratio is 101%

> Narrow tiquidity versus simitarty sized peers

> Long term inadequate maintenance of infrastructure has led to severe inefficiencies

and has contributed to a pro.lected S2 bittion in capital improvement needs; plan to be

implemented overten - twentyyears

> Exposure to a large regionat consent decree through ALCOSAN
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> Elevated lead leve[s in water

Rating outlook
The outlook has been revised to stable from negative, reflecting the authority's improved financiaI Position as wet[ as the credit-positive

impact of PUC oversight and the strength of PWSA's new management team, which witt serye to stabilize the authority's finances and

operations in the near term

PWSA is stitt in the beginning stages of addressing its major capital needs and operating deficiencies, and future rating reviews wi[[

consider whether the authority is ab[e to execute its capitaI plans while maintaining a healthy financiaI position.

Factors that coutd lead to an upgrade

> Substantiat improvement in tiqurdity that is maintained over severaI reporting periods

> MeaningfuI reduction of debt

> Sustained improvements in debt service coverage

Factors that coutd lead to a downgrade

> MateriaI narrowing of debt service coverage and tiquidity position

> lnabitity to raise rates sufficientty to meet debt service coverage covenants while atso funding significant deferred capital

improvements

> Failure to effectively deptoy new revenues address near term infrastructure and operating needs

> Escalation of environmental concerns, particularly lead levels in treated drinking water

r.i,!,,. i.ar,)a!i t !,r. ;Jr ilt,- roS: t!pdJted (redtt rattitii,I-tion itiiorflali t 1,tna I lt 13 i" stolV

2 .1 lune 2019 P,ttsburgh Wdter & Sewe. Authorit, PA Update to.red:t lnalys !
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Key indicators

Exhibit 1

Systern Characteristics

Asset Condrtion (Net Frxed Assets / Annual Depreciation) 45 years

System Srze O&L4 (rn $000s) sr53 180

Service Area Wealth: l/Fl % of US rnedian 81 60,(,

Legal Provrsrons

Rate Co'/enant (x) 't 10

Debt Servrce Reserve Requrrement DSRF tun<led at lesser ofstzir'rdard 3'prong test (Aa)

ManagemenI

Rate l,,4anagemPnt A

Regulatory Complr.rnce and Caprtal Planning A

linancral Strength

,liir 1 ,l0r/ l0 til

Operatrrrg Reverrrre (5000)

em 125 sr 31 $

Net Revenues (5000) 553,0]4 557 455 $49,174 S47 071 S81 565

Net Funcjecj Debt ($000) 5765 960 5757 490 $738 176 S82l 167 5875,669

Annual Debt Servrce (SO00l s47 519 S58 346 $59 380 s57 818 558 963

sr64 255 s174 164 $r80 727 $202 996 $231,734

Annual Debr Servrce Coverage (x) 112 112 n o) 08t 137

Cash on Hand 91 days 78 days 53 days 26 days 1l2 days

ljebt to Operatrng Revenues (x) 41x 43x 41x 40x 38x

source: M@dys lnvestors Sevice, Pittsburgh watq and Sewer Authority audited financial statements

Profile
PWSA is an authority of the city of Pittsburgh (A1 stabte), providing water treatment and conveyance to 84olo of the city's poputation of

roughty 305,000 residents and sewer conveyance for the entire city

Detailed cred it considerations

Service area and system characteristics: Large and stable Pittsburgh service area; Considerable aged infrastructure concerns

The authority provides water distribution and wastewater collection and conveyance for the city of Pittsburgh and neighboring

municipalities The city's heatthy and growing economy, as we[[ as its exposure to the strong "eds & meds" presence from healthcare

and higher education institutions, are positives for the authority

The authority's 10 targest customers (3.7ok of revenues) inctude University of Pittsburgh MedicaI Center (A1 negative), University of

Pittsburgh (Aa1 stabte), Fox Chapet Authority, Atlegheny Health Network, Carnegie Metlon University, Attegheny County (Aa3 stabte),

the city's public housing authority, and a state prison A[ of the authority's five [argest customers have been in the city for at least 75

years

The authority continues to maintain an ample water supply, providing water to a population of approximatety 305,000 The system is

permitted to draw up to 100 mittion ga[[ons per day (MCD) from the Attegheny River, its sole water source, though average demand

for water is wetl betow that levet, at 70 MCD The authority treats drinking water at one ptant located on the river, as wetl as a

microfittration plant at one of its reservoirs The authority has capacity to store approximatety 3 days' worth of finished water for

uninterrupted suppty to its customers

:l f luni 2Ol9 p t!sburtl |VrLer & Sewer ALlthorLLy PA Upnale tLr.,prlit Jnrli! s
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The authority does not treat wastewater. lt transmits att of its sewage to the Allegheny County Sanitary Authority There is no

contractua[ [imit to the amount of sewage that can be conveyed, however, during wet weather events, the existing system frequentty

overflows

The system currently experiences unusuatly [arge water loss One of the authority's current major infrastructure projects is a comptete

metering and mapping of its system Metering will not only address the system's water loss but wi[[ atso hetp PWSA target repairs such

that widespread boiI water advisories shoutd become tess frequent Some of the authority's other important near term improvements

inctude hiring an expanded workforce to carry out maintenance of the system's general infrastructure up to current industry standards,

and reptacing water mains in Iine with accepted industry norms

Ordinary system updates and routine infrastructure improvements had been sorety lacking at PWSA, and years of deferred

maintenancehavetedtocostinefficienciesandexacerbatedthenaturalwearandtearonanalreadyagedsystem Webetievethat

new oversight, under the purview of the PUC, witt hetp PWSA bring its system to good working order by setting guidelines for system

improvements based on industry-wide standards

ln Apritof 2016, the authority was ordered by the Pennsytvania Department of Environmental Protection (PADEP) to test for lead in the

drinkingwatertreatedbyPWSA,relatedtoanunauthorizeduseof alternativecorrosioncontrol chemicals Samplesfroml00homesin

lune 2016 found lead of 22 parls per bittion (ppb) at the 90th percenti[e The EPA action [eve[ for lead at the 90th percentile is 15ppb,

at which leveI additionaI testing in terms of frequency and number of samples is required and mitigation effofts are needed

PWSA has since tested for etevated lead levets each June and December The authority has yet to reatize two consecutive testing

periods where lead is below the EPA requirement However, the authority was approved to treat its water with orthophosphate in

March of 2019, and expects that this new treatment witl bring [ead tevels to within the required range by December 2019

Debt service coverage and tiquidity: Rate increases have strengthened finances, though cash sti[[ somewhat narrow
As cited in prior reviews, the authority's overa[[ credit profite has been severe[y impacted by its timited tiquidity, with days' cash on hand

declining to a very narrow 29 days' as of 2017 year end Favorably, the authority's cash position has materially improved as of audited

2018 financial statements, and reported cash is a more healthy 547 mittion, or'112 days'cash on hand This is more in [ine with the

authority's historical operating norms, but is stitt somewhat weak versus simitarly sized peers Median days' cash on hand for Moody's-

rated water and sewer systems in the US generating revenues between S1O0 mittion and S500 mittion annualty is 473 days

Beginning in 2019, the authority must meet a 110x coverage test on its consolidated debt service and a 1 25x coverage test on its

senior debt service without the use of free cash Positively, PWSA met both of these requirements as of audited 2018 financiats,

reporting senior lien debt service coverage of 1 89x and overal[ coverage of 1 37x

Theauthorityimplementeda2So/orateincreaseinearty20lS Theauthorityatsoimptementedal3%rateincreaseinearly20l9,
which was the first rate plan approved by the PUC. PWSA expects to end 2019 with net revenues before debt service of roughty S75

million, which woutd result in senior lien debt service coverage of 1 7x and overall coverage of 1 32x, favorable metrics given the

authority's current credlt profile

The authority's rate increases were prompted by its substantia[ capitaI needs lmproved revenues witl shore up reserves somewhat, but

more witl be required to support future debt issuance and increased expenditures for its expanded workforce, technology upgrades, and

any pay-go capital needs The authority's current estimate for capitat improvements is S2 0 bittion over 20 years, with more than S9O0

miltion of new money debt expected to be issued over the next five years

LTQUtDTW

The authority's ending days'cash on hand for 2018 is materialty improved over prioryears, to 1]2 days'when pass through expenses for

ALCOSAN are inctuded, and 166 days'when ALCOSAN expenses are excluded The authority expects to maintain tiquidity in this range

for ?019

Liquidity for capitat expenditures is supported by an S150 mi[[ion revotving credit faciIity with JP Morgan Chase Bank, NA (Aa1 (cr)) An

emergency S20 mittion tiquidity [ine is in place with PNC Bank, Nn (n2 (cr))

I f lr re 201!
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Debt and legaI covenants: High Ieverage [ikety to increase, satisfactory and improved legals

The authority introduced a new indenture in 2012 which strengthened the rate covenant The new requirement is125% of senior debt

service coverage plus 110% of subordinate debt service coverage Free cash wi[[ no longer be used to increase coverage under the new

indenture The new test is effective for fiscal year 2019 The debt service reserve is funded at the lesser of the three-pronged test

DEBT STRUCTURE

The additionat borrowing imptied by the authority's capital needs wi[[ increase an already elevated debt burden The authority's total

debt is equal to 101% of fixed assets as of 20'18 year end, we[[ above similarly sized peers The outstanding debt amortizes slowly, with

only 44o/o of principaI scheduled to be repaid in the next 10 years

The authority will reduce rts variable rate debt outstanding with its Series 20'19 A&B issuance At fiscalyear end 2018, the authority's

debt profite includes totaI bonded debt of 5656 mittion, of which S552 mittion is senior-tien bonds, and S'103 mittion is privatety placed

subordinate-lien bonds, alt of which is variabte rate Subsequent to the 2019 issuance, the subordinate lien debt witl be refunded with

fixed rate bonds, the associated swaps witt be terminated, and the debt witl be pubticly offered

The Series 2019 A&B issuance wit[ reduce the authority's variable rate debt to roughty 28 60/o of total bonded debt outstanding, down

from4go/oasof 2018fiscal yearend AssuredCuarantyMunicipat Corp (A2stableinsurancefinancial strength) insuresmuchof

the authority's variable rate bonds and a[[ of the authority's swaps, and provides the surety poticy for att debt service reserve funds

This counterparty concentration may adversely impact the authority shoutd ACM's credit quatity deteriorate Subsequent to the

subordinate refunding, there wit[ be no tiquidity support facilities outstanding

The authority also maintains S28 mittion outstandinB in PennVest toans and an 5150 mi[tion revotving credit facility, of which S113

mi[[ioniscurrenttydrawn Civenanintercreditoragreement,PennVest,JPM,andPNCshareathirdlienpriorityonsystemrevenues

DEBT-RELATED DERIVATIVES

The authority has entered into ftoating-to-fixed rate swaps in connection with substantiatty att of its variabte rate debt (S322 mittion as

of YE18) underlsDAMasterAgreementswithjPMorganChaseBankNA (64%) andMerritl LynchCapitat Services(36%),wherebythe

authority pays a fixed interest rate semi-annually (367ok on average) and receives 70% of LIBOR

ACM provides swap insurance foratt swaps and, despite a negative S86 mittion aggregate mark-to-market as of Aprit 2019, no

cottateral is required to be posted untess an lnsurer Event occurs The amortization schedute for each swap mirrors that of the

corresponding bonds and the swaps terminate at bond maturity For atl of the swaps, per the 2017 indenture, regularly scheduted swap

payments are subordinate to subordinate bond debt service Earty termination is optionat for the authority onty, and termination by

the counterparty depends upon specified termination events, including the downgrade of PWSAs undertying rating betow investment

grade An authority termination payment would be subordinate to first and second tien debt service payments

PENSIONS AND OPEB

The authority's employees participate in the city's pension program lt is anticipated that the authority's share of its pension

contribution wit[ be provided for through a renegotiated Cooperation Agreement with the city

Management and Covernance

Continued turnover at the senior managing [eve[ of the authority had been a considerable credit concern Favorably, however,

the authority's current management team has devetoped a comprehensive p[an to bring operations to good working order and to
proceed with much needed capital improvements Management views its relationship with the PUC as we[[ as the DEP and EPA as an

opportunity for partnership and has proactively sought to engage these agencies as PWSA moves forward with its substantia[ CIP This

is a definitive, positive change from the authority's prior actions, and has informed our stabte outtook on PWSAs current credit profite

The authority is currentty managed by a seven member board, with six members appointed by the mayor and one by the city councit

The authority currentty provides water at no cost to city-owned buitdings and pubtic areas The city and authority are in the process of

renegotiating their cooperation agreement to more accuratety reflect the exchange of services provided

Pennsylvania's Pubtic Utitity Commission began oversight of the authority in Aprit 2018 The PUC is responsible for regulating the

authority's rate making, operating effectiveness, and debt issuance We expect that the PUC witt bring standardization and effective

'j { l.rire 201.i
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governance to the authority's future operations. The PUC is required to approve rate increases that wi[[ ensure PWSA complies with its

bondhotder covenants, though we note that the approval process for increases can be lengthy

U S PUBLIC FINANCEMOODY'S INVESTORS SERVICE
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Update to credit anatysis

Summary
The Pittsburgh Water & Sewer Authority, PA's (A3 stable) credit profile continues to improve,

with financiaI metrics steadily strengthening over the last three years Liquidity is particutarly

improved and is expected to be maintained at roughly 140 days' cash on hand at the end of
fiscal 2020, u p from a critically low 29 days' cash at f iscal 2017 year end The Authority (or
"PWSA") continues to benefit from improvements to operations and controls implemented

through Pennsytvania Pubtic Utitity Commission (PUC) oversight, effective as of April 2018,

as we[[ as the strength of its own management team Both changes to PWSAs governance

have contributed to its satisfactory financiaI position over the past three years.

The Authority continues to face materia[ pressure to improve rts infrastructure given years

of disinvestment Coupled with its own consent decree pertaining to combined sewer

overflows during wet weather events, which wi[[ be negotiated starting 2021, the Authority
wi[[ necessarity add to its atready elevated debt burden in the near term PWSA anticipates

roughty 51 2 bittion in capital spending over the ner five years, largety funded by debt This

witt add to teverage substantially, and future credit reviews wi[[ focus on the Authority's

ability to manage additionaI debt whi[e maintaining satisfactory cash and coverage metrics,

largely dependent on PWSA's abitity to increase rates as needed

The Authority provides water distribution and wastewater collection and conveyance for

the city of Pittsburgh (A1 stabte) and neighboring municipatities The city's diverse economy

is a credit positive for the Authority. Favorabty, PWSA reports continued strong revenue

cottections despite the onset of the coronavirus pandemic; average monthty coltections stand

at97.43% as of September 2020, compared lo 99 2o/o for 2019

The Authority's 10 [argest customers (3 7"k of revenues) inctude malor Pittsburgh

institutions, such as the Fox Chapel Water Authority, Attegheny County (Aa3 stabte),

University of Pittsburgh (Ra1 stabte), and Attegheny Heatth Network Att of the Authority's

five targest customers have been in the system for at teast 75 years Notabty, given a newly

renegotiated cooperation agreement with the city of Pittsburgh, most city bui[dings are now

metered for water going, with the city paying for water usage - something it had not done

previousty

The Authority continues to maintain an ampte water supply, providing water to a poputation

of approximatety 305,000 The system is permitted to draw up to 100 million gatlons per

day (MCD) from the Attegheny River, its sole water source, though average demand for

water is well betow that leve[, at 70 MCD The Authority treats drinking water at one ptant

tocated on the river, as we[[ as a microfi[tration p[ant at one of its reservoirs The Authority

This document has been prepared for the use of Patrice Leonard and is protected by law lt may not be copied, transferred or disseminated unless
authorized under a contract with Moody's or otherwise authorized in writing by Moody's
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has capacity to store approximately 3 days'worth of finished water for uninterrupted suppty to its customers

The Authority does not treat wastewater lt transmits atl of its sewage to the Allegheny County Sanitary Authority There is no

contractua[ [imit to the amount of sewage that can be conveyed, however, during wet weather events, the existing system frequently

overfIows

The system currently experiences unusuatty [arge water loss One of the Authority's current major infrastructure Projects is a complete

metering and mapping of its system Metering wit[ not onty address the system's water loss but wit[ atso hetp PWSA target repairs such

that widespread boil water advisories should become less frequent Some of the Authority's other important near term improvements

inctude hiring an expanded workforce to carry out maintenance of the system's general infrastructure up to current industry standards,

and reptacing water mains in line with accepted industry norms The Authority has already imptemented considerabLe workforce

expansion plans to this end, and now employs a staff of 349 as of September 2020, compared to 247 emptoyees in 2016

Ordinary system updates and routine infrastructure improvements had been sorety lacking at PWSA, and years of deferred

maintenance have led to cost inefficiencies and exacerbated the naturaI wear and tear on an already aged system PUC oversight

since 2018 has atready served to remediate some of this by estabtishing guidelines for system improvements based on industry-wide

standards

This additionat operational oversight by the PUC is a strong credit positive, especiatly given the onset of the coronavirus pandemic and

the possibility of a tonger term recessionary impact During past periods of economic stress, the Authority used capitaI deferment as

a tool to maintain satisfactory finances, and rate increases were heavity inftuenced by tocatpotitics Through the PUC's oversight, rate

increases are sti[[ measured against affordabitity, but are not as potiticized Further, while certain capitaI projects may be slowed to

accommodate softening revenue if necessary, a comptete sidelining of the capital plan and required maintenance is unlikety

Beginning in 2019, the Authority was required to meet a covenant of 125o/o of senior debt service coverage ptus 110% of subordinate

debt service coverage without the use of free cash PWSA met both of these requirements in both fiscat 2019 - with Moody's catculated

coverage of 1 97 and 1 68 times, respectivety - as wel[ as fiscal 2018, with PWSA reporting senior lien debt service coverage of I 89x

and overatl coverage ol 1.37x

TheAuthorityexpectsal08%rateincreasesforfiscal202l,whichwouldbringinanadditionat Sl9mittioninrevenueif realized This

will be the second rate increase implemented with approval from the PUC; the first was a'13% rate increase in early 2019

The Authority's rate increases have been prompted by its substantia[ capitaI needs White improved revenues witl continue to shore

up reserves, consistent rate increases over the long term more wrt[ be required to support future debt issuance Key drivers of Moody's

f uture credit reviews wi[[ continue to include management and governance of the Authority, maintenance of satisfactory coverage and

tiquidity metrics, and PWSAs abitity to satisfy environmental and capitaI improvements while effectively managing teverage and fixed

costs

ln November 2012 the Authority entered into a Consent Order and Agreement with PA DEP retated to elevated tead levels within

the distribution system To counteract the increased lead levels, the Authority has replaced over 8,000 lead [ines since 20]6 and

imptemented an approved corrosion control treatment catled orthophosphate into the water system. As of June 2020, the Authority

has achieved two consecutive 6 month lead testing periods with resutts we[[ below the federal action tevet The PWSA is now in

comptiance with the lead action leveI and has satisfied att obtigations under the Consent Order and Agreement

Credit strengths

> Diverse, urban Pittsburgh service area, supported by strong "eds & meds" presence

> Considerable size; system assets include water conveyance and treatment, and sewer conveyance that ties to ALCOSAN

> Significant, recentty implemented rate increases boost revenues; PUC oversight brings improvements and controts

U.S. PUBLIC FINANCEMOODY'S INVESTORS SERVICE
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Credit cha[[enges

> SubstantiaI debt burden;debt ratio is']03%

> Narrow, though improved, tiquidity versus similarly sized peers

> Projected S1 2 bittion in capital needs over the next five years, to be primarily funded with debt

) Consent decree to remediate combined sewer overflows not yet finalized

Rating outtook
The stabte outlook reflects the authority's improved financial position as well as the credit-positive impact of PUC oversight and the

strength of PWSA's management team, which we betieve wit[ ser"ve to keep the Authority's finances and operations stabte in the near

term

Factors that could lead to an upgrade

> Substantial improvement in tiquidity that is maintained over severaI reporting periods

> MeaningfuI reduction of debt

> Sustained improvements in debt service coverage

Factors that coutd lead to a downgrade

) MateriaI nanowing of debt service coverage and tiquidity posrtron

> lnability to raise rates sufficiently to meet debt service coverage covenants while also funding significant deferred capital

improvements

> Failure to effectively deploy new revenues to address near term infrastructure and operating needs

> SubstantiaI new or worsening [ong-term environmentaI concerns

Key indicators

5 No',,ember 202C p ttsburgh Wai€r & Sewer ALrthor ty, PA Update ro credlt andllsr.
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Exhibit 1

Systenr Character istrcs

Asset Condition (Ner Fixed Assets / Anrrual Depreciatron) 46 years

System Size O&N/ (in S000s) 5 r 65,2 30

Service Area Wealth lt/Fl 9'c of US medran 88 84?:

Legal Provisrons

Rate Covenant (x) 125!7o Senror plus 1109:, slrbordrnate deDt servrce

DebI Ser vrce Reserve Requirement DSRF [rrnded at lesser oF standarcl 3-prong test [Aa)

lv4anaqement

Rale l\,4anzrqernent A

Regulatory Complrance and Caprtai Ptanning A

Financral Strength

?i)1 ,',

Operaring RevenLre (S000) s] 74 164 s]80 72r 5202 996 $231,734 5249 049

Svstem Srze ri&lU (S000) s1r6 908 Sr3r 936 $151 220 $r53 r80 5165 230

Net Revenues (5000) s57 455 S49 174 s4 7,07 r s81 5ri5 s87 280

Net Fun.Jed Debt (5000) s747 6r 5 sl2t.526 981 7 394 S87l 040 S9la o96

AnnLral Debt Service (5000) s5t 412 $53 r 74 s57 818 s59 406 S52 0r0

Annua Debt Service Cover age (x) 1 ',tx 09x 08x l4x 1 l't
Cash on Hanci 88 oays 60 rJays 26 days I I 2 days I 4 3 clavs

Debt to Operating Rev-"nLres (x) 43x 40x 40x 38x 3 7x

Source: Moody's lnvestors Sevice, Authority audited financtal statements

Profile
PWSA is an authority of the city of Pittsburgh (A1 stabte), providing water treatment and conveyance to 84olo of the city's poputation of
roughty 305,000 resadents and sewer conveyance for the entire city

Debt and Pensions

The additiona[ borrowing imptied by the authority's capital needs wit[ increase an already elevated debt burden The authority's total
debt is equaI to 103olo of fixed assets as of 2019 year end, wetl above simitarty sized peers The outstanding debt amortizes slowty, with
only 42o/o of principal scheduled to be repaid in the next 10 years

TheAuthorityintroducedanewindenturein20lT,whichstrengthenedtheratecovenant Thenewrequirementisl25ot6of seniordebt
service coverage plus'110% of subordinate debt service coverage Free cash wil[ no longer be used to increase coverage under the new

indenture The new test was effective for fiscalyear 2019 The debt service reserve is funded at the lesser of the three-pronged test

Debt structure

The Authority materiatty reduced its variabLe rate debt outstanding with its Series 2019 A&B issuance Variable rate debt has been

reduced to 29o/o of the totaI debt portfolio as of fisca[ 2019, from 44o/o When the Authority refunded out of this variable rate exposure

it also terminated associated swaps, materiatty reducing its swap counterparty risk

There is one variable rate issuance outstanding currently - the Authority's senior lien Series 2017C bonds - which wit[ be remarketed

on December 1,2020 The bonds wi[[ be remarketed with a rate indexed to SIFMA, rather than LIBOR Since the fixed-to-ftoating rate

swaps associated with the 2017C bonds are LIBOR-based, the Authority wit[ tayer on a basis swap alongside the remarketing in order to
convert the variabte rate received on the swaps to SIFMA from LIBOR, creating an effective hedge for the bonds

Assured Cuaranty MunicipaI Corp (A2 stabte insurance financiaI strength) insures the authority's variable rate bonds and atl of the

authority's swaps, except the 2020 basis swap, and provides the surety poticy for att debt service reserve funds, except the reserve

associated with PWSA's 2013 bonds, which is cash funded

! Ncr!rrber 2r)/C olltrbulqh WaIer & leilpr 
^\!rfhcrjt, 
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This counterparty concentration may adversety impact the authority shou[d ACM's credit quality deteriorate

The Authority also maintains S'123 mittion outstanding in PennVest loans as of September 2020 and an S150 mittion revolving credit

facitity, of which S106 mi[[ion is currentty drawn The Authority witt appty proceeds from its Series 2020 issuance to pay down the

credit line Civen an intercreditor agreement, PennVest and PNC share a third lien priority on system revenues

Debt-related derivatives

The authority maintains ftoating-to-fixed rate swaps in support of its Series 20'17C issuance under ISDA Master Agreements with

JPMorganChaseBankNA (64%) andMerrill LynchCapitat Services(36%),wherebytheauthoritypaysafixedinterestratesemi-
annuatly (3 79olo weighted average) and receives 70o/o of LIBOR. The Authority witl enter into a basis swap in 2020 to convert the LIBOR

received rate to SIFMA

ACMprovidesswapinsurancefora[[ swaps TheaggregateswapmarktomarkethasbeenreducedtoanegativeSl35millionasof
fiscal year end 2019 from a negative S86 mittion aSgregate mark-to-market prior to the etimination of PWSA's subordinate variabte

rate debt and associated swaps duringtheyear The elimination of materia[, concentrated, counterparty risk is a strong credit positive

to the Authority's debt profile

The floating-to-fixed rate swaps are inctuded in the parameters of a credit support annex (CSA), though there is no cottateraI posting

requirement unless an lnsurer Event occurs The basis swap is excluded from the CSA The amortization schedule for each swap

m irrors that of the correspond ing bonds and the swaps terminate at bond maturity The basis swap terminates in December 2023

withthenextmandatorytenderof theSeries2OlTCbonds Forall oftheswaps,perthe20lTindenture,regularlyschedutedswap
payments are subordinate to subordinate bond debt service Earty termination is optionaI for the authority onty, and termination by

the counterparty depends upon specified termination events, inctuding the downgrade of PWSA's underlying rating betow investment

grade An authority termination payment woutd be subordinate to first and second lien debt service payments

Pensions and OPEB

Most of the authority's emptoyees participate in the city's pension program The Authority's share of its pension contribution rs now

accurately provided for through its renegotiated cooperation agreement with the city Beginning in 2019, atl new futI time non-union

PWSA emptoyees are eligible to participate in a 401(a) retirement plan and do not have the option of enrotting in the city's municipaI

pension fund plan

ESG considerations

Environmentat
The Pittsburgh metropolitan area faces a high risk of etevated rainfat[ levels Demonstrated elevated rainfatl levets in the region have

directlyimpactedPWSA,aswetweathereventsoverwhetmthesystem'scurrentcombinedsewerinfrastructure Thisisthereasonfor
the Authority's consent decree related to combined sewer overflows

Social

Pittsburgh's poputation is relatively stabte at roughty 305,000 and the five year average annuaI growth rate of the city's fut[ vatue is a

robust 60lo as of fiscal 2020, wett above the US median of 0 6% Nevertheless, the city's weatth indicators remain below average with
medianfamityincomeatJUst38%ofthenation Povertyisatsoetevatedal2lo/o AsPWSAhasincreasedrates,ithasatsoimptemented
a rate retief program for quatifying residents, acknowledging this weakness in its rate base

The coronavirus pandemic is considered a socraI risk under our ESC framework PWSA's current credit profite considers the pandemic's

impact on the Authority's finances and operations Favorabty, customer account coltections are reportedty down just modestty in 2020

comparedtotheprioryear,andtheAuthoritycontinuestoprojectasotidtiquiditypositionatyearend lfourviewof thecreditquality
of PWSA changes, we wit[ update the our opinion at that time

C overnance

The Authority's current management team has developed a comprehensive ptan to bring operations to Bood working order and to
proceed with much needed capital improvements Strong governance controts at the Authority are evidenced by three consecutive

years of materia[[y improved financial performance

5Nn/iqrbe..'0,lrl rlrri)lrghwater &5.w,iAit[ril) P/r l]Dil,rlrir, tJiirrrL)st
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Management views its relationship with the PUC as wetl as the DEP and EPA as an opportunity for partnership and has proactively

sought to engage these agencies as PWSA moves foruvard with its substantiaI CIP This is a definitive, positive change from the

authority's prior actions, and informs our stable outlook on PWSAs current credit profile

The Authority's Board consists of nine members recommended by a nominating committee, appointed by the Mayor, and approved by

CityCouncit Currentty,sevenof thenineBoardseatsarefilled Startingin2020,citywaterchargesarebeingphasedinpursuanttoa
cooperation agreement, effective as of October 2019 The Authority provided water to the city at no cost prior to 2020 Among other
things, the cooperation agreement also provides for payments between the city and the PWSA to be based upon actuat, verifiabte,

direct expenses, and in accordance with customary utility practices under the PUC Code, and importantly, confirms that payments by

the PWSA to the city wi[[ continue to be subordinate to at[ debt obligations of the PWSA

Pennsylvania's Pubtic Utitity Commission began oversight of the authority in Aprit 2018 The PUC is responsible for regulatlng the

authority's rate making, operating effectiveness, and debt issuance We expect that the PUC witt bring standardization and effective

governance to the authority's future operations The PUC is required to approve rate increases that wilt ensure PWSA complies with its

bondholder covenants, though we note that the approval process for increases can be lengthy

5 Nclcrnber 2020 prtt\burih Water & 5ewPr A!tho|t, PA UpCate to credit nnniyris
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{cotlErTrvELy 'puBltcATror.Js ) MAY TNCTUDE SUCH CURRENT OPTNIONS IIOODY'S IT.IVESTORS SERVICI DEiil.rE5 CREDTT Rr5K A5 THE RISK rHAT AN ENrTY MAY

NOT I'IEET IT5 CONTP.ACTUAL TINANCIAL OBL]CATIONS A5 THEY COME DUt AND ANY ElTIMATED FINANCIAL LCs5 IN THI EVTNT Ot DEFAULT OR I[4PAIRIYiNT SEE

l'.1ooDY S RATINC S\'l.1BOLs AND DEtINITTONS PUBLICATION FOR INFORMATIoN ON THE IYPES OF COTJTRICTUAL FINANCiAt OBLl6ATION5 ADDRt5SED BY f4ooDY s

INVESTORSSER!'I'ECREDITRATINCS CREDIIRATINLsDONOIADDRESSANYOTHERRISK, INCLUDINCBUTIJOiLII-IITEDTO LIQL]IDITYRIS(MARKETVALUIRISK OR

PRI(TVOLATILITY CFTDiTRATINCS NON-CREDIIA55E55I"lEN15('A55L5SI'1ENTS'J,ANDOTHEROPiNIONSINfI-I]DEDiN14OODY'5PL]BLICATICNSARENOISTAIEMENTS
oF cURRENI OR HlsTORtCA',r fACT NtOODy',s pUBLtCATlONs MAy ALSO TNCLUDE QUANTTTATI\./E I4ODEr-gAStD ESIr.lArES Or CRIDIT RISK AND RELATED OPtNTONS OR
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Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

VII.19. Supply copies of all presentations by the company's and, if applicable, its
parent's management and securities analysts during the past 2 years, including presentations of
financial proj ections.

RESPONSE:

Please see attached.
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The Pittsburgh Water and Sewer Authority

Wil iam J. Pickering,
Executive Director

Jennifer Presutti,
Deputy Executive Director

Edward Barca,
Director of Finance

John Potanko,
Program Manager - Capital Projects

Financial Advisor: Public Resources Advisory Group

I
II
I

Tom Huestis,
Senior Managing Director

Christine Fay,
Senior Managing Director

Senior Manager: Morgan Stanley and Bank of America

Morgan Stanley
BofA SECUR TIES

Richard Weiss,
Executive Director

Eugene Spinelli,
Executive Director
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EXECUTIVE D RECTOR OPEN!NG REMARKS

. Appointed June 2020

- Previously the Deputy Executive Director

Vision and Strategic Directiona

. Recent PWSAAccomplishments
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:::. GOVERNANCE
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Retired, Former Director of Finance, City of
Pittsburgh

Councilwoman, City of Pittsburgh

Retired, Former Professor, University of
Pittsburgh GSPIA

Professor, Carnegie Mellon University

Professor, University of Pittsburgh, College of
Business Administration

President & CEO, Adagio Health

Executive Director, Latino Community Center

Paul Leger Chairperson

Erika Strassburger Vice Chairperson

James Turner Secretary

Michael Domach

<6

<3

>l

<l

<l

<l

<l

Dr. Audrey Murrell

BJ Leber

Rosamaria Cristello

Vacant

Vacant

Assistant
Secretary/Treasurer

Member

Member

Member

Board Title Years on
Board

Board Member Experience
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MANAGEMENT

Executive Director

Deputy Executive Director

Chief Corporate Counsel / Chief of
Administration

Director of Finance

Chief of Field Operations

Director of Admin istration

Director of Engineering and

Construction

FR Vil.19

Appointed in June 2020. Previously the Deputy Executive
Director of the PWSA. Prior experience working for municipal
water authorities and local and federal govemment entities.

Appointed in June 2020. Previously the Director of Finance of
the PWSA. Has l5 years of public sector finance and budgeting
experience including positions with the City of Pittsburgh and
various not-for-profi t entities.

Appointed February 2018. Holds current Pennsylvania licenses

as an Attorney and as a Certified Public Accountant with over 25
years ofbusiness experience in the private sector.

Appointed in June 2020. Previously the Deputy Finance
Director/Treasurer of the PWSA. Prior experience working for
the City of Pittsburgh as the Assistant Finance Director.

Appointed September 2017. Has had increasing operations and
engineering responsibilities with PWSA and previously the City
of Pittsburgh Water Department since 1982.

Appointed October 2017. Has spearheaded critical technological
innovations. Created the current Customer Assistance Program
and reformed the entire PWSA Customer Service Department.

Appointed May 2019. Has over 24years of engineering
experience with a nationally recognized consulting engineer firm
and with Calvert County, Maryland.

Appointed in 2019. Has over 20 years experience in the water
and sewer industry.

William Pickering

Jennifer Presutti

Debbie Lestitian, CPA, Esquire

Edward Barca

Cyril "fucK'Obermeier

Julie Quigley

Barry King, PE

TitlcKcr' \'lanagcmcnt l)osition li r;le rie ncc

William "BJ" McFaddin Director of Field Operations
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PWSA ORGAN ZATIONAL STRUCTURE

a

a

Workforce Expansion:

Department Directors and Senior Management

Employee Count (102 new employees, 4l o% increase)

. 2016 - 247 Employees

. 2017 - 267 Employees

. 2018 - 295 Employees

. 2019 - 331 Employees

. Sept. 2020 - 349 Employees

Customer Service

Engineering

Water and Sewer

Operations

Water Treatment
Plant

62

39

t32

45

59

32

140

43

49

27

129

42

42

24

r29

38

36

22

t2l

35

Borrd otDlrlo6

S.s.r Opmtlo6

LcgrlIrtrErtcEoi
hlomrtlor Sr.slcEi

f.lr"irclEdhl
CoopllucrFi!rmc

CslowScnicGEEehrrtlt

$'rtcr Oper.tlDts

Plblk AltiE

Ermlh-e l){rto/s
(Xtrcc

2{l l 6 [.nrpkrvcc
(lount

2l)17 Irnt;llorcc
( ort rtt

2(l lll [.nrpkrr cc
(lou nt

2019 ['.ntplorct
('orrnt

l)cl)a [l nrcn t Scpt.2020
[.nrplo1 cc (,'ount

wllcrTl!.t[61
Pl![t 278TOTAL 214 233 247 274
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MANAGEMENT NIT AT VES
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. In October 20 18, PWSA laid out its vision for rebuilding and upgrading the

drinking water, stormwater, and sewer systems, known as the PCH20 2030 Plan

. Capital improvement program includes $ I .2 billion in spending over the next five
years, including for upgrading the water treatrnent plant, drinking water,

stormwater and sewer systems, and building green infrastructure

. Adopted long-term tlnancial planning initiatives that include implementing

financial policies, monitoring t'inancial metrics, and modernizing the capital and

operati ng budget process

. lmproved operating efflciencies through the use technology and strearnlined

systems and processes

. Target ofreducing non-revenue water to below 20% in ten years

. The PWSA customer assistance program, which helps customers who need it the

most with bill assistance

. Customers under 1507o olthe f-ederal poverty level are eligible to apply.

. The winter shut off moratorium provides single-family residential customers

earning an annual income that is at or below 250% ofthe federal poverty level

assurance that their water service will not be shutotTfrom December lst through

March 3l st ilthey are unable to pay their bill
. TENTATIVE Per Rate Settlement:

o Threshold for winter shut off moratorium would increase from
250Vo of the federal poverty level to 3007o

o Fix base charges would increase from 15%o to 1007. lbr
customers enrolled in the Bill Discount Program.

Lead Service Line Replacement Program
. Over 8,000 public lead service lines replaced since 2016

. In March 2020, the PWSA received a lohloan from the Pennsylvania

Infrastructure lnvestment Authority ("PENNVEST") totaling ovcr $65.0 million
to t-und the replacement of the 2,000 water lines as well as 850 public lead service

lines

. Water Treatment Program

. As of April 29,2019, the entire Water System receives orthophosphate treatment

which ensures rapid rnitigation of lead and copper corrosion to levels well below
current federal drinking water standards

. This, along with lead service line replacements, have resulted in lead levels well
below the EPA lead action level

. An expanded infrastructure improvernent program, with $200 million to $300
rnillion annual capital expenditures, and enhanced water and sewer operations will
require a larger workforce

. The PWSA workforce has increased more than 40% since 201 6

. The eveutual goal is to have a worktbrce of more than 500 people by FY 2025

l,ead N{itigation lnitiatives PGH20 2030 Plan

Development and Training Customer Assistance Programs

PGI{60



MANAGEMENT N TIAT VES (CON'T)
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lrnplementation of an e-Builder Project lnformation Systenr beginning in

July 2015 to improve project managernent

e-Builder was supported by the dc'velopment of a Program Management

Plan to codily processes, activities, and procedures for CIP project

planning and delivery

Projected 202 I go-live tbr a new document management systent

(DocuWare) and hurnan resources information system (Ceridian's

Daytbrce)

Enterprise Resource Planning (SAP) project will kick-off in202l

Future technology implernentation will include a new Cornputerized

Maintenance Management System (CMMS)

. Where possible, the PWSA will continue to de-risk the debt portfolio to eliminate
or reduce the exposure to variable rate debt and related swaps

. ln 2019, the PWSA ret'unded rouglrly $104 rnillion of subordinate variable-rate
debt and terminated the associated swaps

. Reduce exposure to LIBOR

. ln 2017, the PWSA selected Sensus USA, a global leader in utility
infrastructure systems, to provide state of the art Advanced Metering
lnfrastructure (AMl) technology throughout the City of Pittsburgh

. The innovative AMI system has greatly enhance rnonthly automated meter
reads with a wireless systenr that collects multiple remote reads per day,

allowing tbr better leak detection. increased billing lbatures, and improved
customer servrce

. Installed networked meters has allowed customers to monitor water usage in

real time

. Currently, stormwater management is a joint responsibility with the City of
Pittsburgh

. During 2018. the PWSA gave notice that it intends to assume responsibility tbr
the stormwater system within the City of Pittsburgh

. Due to the nature of the combined collection system (sewage and stonnwater
conveyed in the same pipe), the PWSA has interest in taking hrll responsibility
for the combined sources of flow into these conveyances to improve overall
operations and tbr environnrental conrpliance to mitigate CSO, street lloodirrg
and basement backup with one investment to lower overall investments

. The PWSA plans to implement a stormwater fec in FY 2022

Adr anccd illctcring lnfrastructurc Prograrn Technology Initiatives

Stormwater System De-Risking of Debt Portfolio

PGlr0o
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PENNSYLVANIA PUBL C UTILITY COMM SSION

Jurisdiction Est.blished
. Act 65 of 2017 was passed into law on December 21, 2017 and established the PWSA as a "Utility", resuhing in regulation of PWSA's

rate making, operating effecliveness, debt issuance. and other aspects ofconducting business

Complirnce Phn
. The PUC issued a Tentative Implementation Order on January 18, 2018 which included methods by which the PUC and alTected

entilies can carry out the Act 65 provisions
. The PUC issued a Final lmplementation Order on lvlarch 15, 2018 which directed ( I ) the filing of a water and wastewater tariff filings

no later than July 2, 2018, and, (2) a compliance plan to the PUC no later than September 28, 2018 to address how it will achieve full
regulatory compliance including provisions to bring the Authority's existing information technology, accounting, billing, collections,
and other operating systems and procedures into compliance with the applicable PUC requirements

. The PWSA complied with both requirements and received approval ofits Initial PUC TariITs etlective M6rch l, 2019. PWSA'S

Compliance Plan was filed on September 28. 2018 and supplemented on February l, 2019

o Stage I - Urgent inliastructure remediation and improvement and the revenue and lbrecasting requiring ofmaintaining s€rvice

that support public health and safety

o Stage 2 - Stormwater and Customer Service

Lons-Term lnfrastructure Improvement Plrn
. The PWSA filed a draft Long-Term Infrastructure Improvement Plan ("LTIIP") with the PUC on September 28, 2018 which will be

updated to support a Distribution System lmprovement Charge ("DSlC") in the future
. The PUC approved the LTIIP on August 21,2020

TrrilT Approv{l Proce68es
. FINAL - On February 7,2019, the PUC approved ajoint settlement which increases PWSA annual revenues by $21 million (-13 %)
. TENTATM - On September 30, 2020, filed a proposed settlement with the PUC regarding the 2021 rate proposal

o Increases annual revenues by $19 million (-l l%)
. $9.09 million: Water and Wastewater DSIC Revenue
. $9.91 million: Water and Wastewater Base Rates

PG1{60
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CITY OF PITTSBU RGH/PWSA COOPERATION AGREEMENT

New Cooperation Asreement
. On October 3, 2019, the City and the PWSA entered into a new Cooperation Agreement that, among other things, reflects

. Changes in their respective rights and obligations

. Accumtely reflects lhe division ofservices related to the system

. Provides for payments between the City and the PWSA to be bas€d upon actual. verifiable, direct expenses, and in accordance
with customary utility practices under the PUC Code

. Confirms that payments by the PWSA to the City will continue to be subordinate to all debt obligations ofthe PWSA

. Provides for cooperation by the City and the PWSA in their respective capital projects which may impact each other

. Provides for clarification ofthe responsibilities ofthe PWSA with respect to City Regional Parks and other City properties

. Confirms that the system will remain under public ownership

. Sets forth certain other provisions relating to the roles and responsibilities ofthe City and lhe PWSA with respect to the system

Pavments to the Citv
. Pension reimbursement
. Permits and licenses
. Payroll tax
. Fuel usage

. Vehicle repair

Pavments to the PWSA
. PWSA water charges
. ALCOSAN charges
. 50o/o of the metering costs for City facilities

PGH6O
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Companies with Recent Investments in Pittsburgh

ZOOffi -APT U/.
A

FR Vil.19

. Role as the anchor and economic engine for western
Pennsylvania, based on an employment base that has reinvented
itself from one which once relied heavily on manufacturing jobs
to one with a prevalent healthcare and education presence

. Three signature rivers make it US's second largest inland port

. l8 commercial railroad systems

. Interstate highway access

. Access to 50oh+ of US buying power within 500 miles

. University of Pittsburgh Medical Center has become the largest
employer in the Commonwealth

. Competitive advantage through highly-skilled workforce,
world-class research institutions, and technology-intense
advanced manu facturing

- In 2016, per capita university R&D spending was nearly 2.5

times the national average

. ln 2019, Pittsburgh business startups received nearly $3 billion
in outside investment

C TY OF P TTSBURGH ECONOMY

educated workforce

A?GO
j uBER Google

USTRIALPHtllps

RESPIRONICS SCIENTIF'C
PGlr0o



ctTY oF PTTTSBURGH ECONOMY (CON',T)

2019 Top l0 Employers(t)
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2019 Pittsburgh Fortune 500 Companies(z)

SZr.0 billion
U niversity of Pittsburgh
Medical Center

Highmark Health

U.S. Government

Commonwealth of
Pennsylvania

PNC FinancialServices
Group, lnc.

U niversity of Pittsburgh

Healthcare 53,000

Healthcare 27,279

Government t8,473

Government L5,972

Financial Services 13,000

Higher Education t2,338

10,394

9,000

Government 7,L64

Financial Services 7,000

PNC Financia! Seruices Group,
lnc.

PPG lndustries lnc.

l{owmet Aerospace lnc.

United States Stee! Corp.

AIcoa Corp.

WESCO lnternational Corp.

Wabtec Corp.

Srs billton

Sr+ billion

Srz.s biilion

Sto brllion

Sg.g biltion

Sa.z billion

Giant Eagle Retail

Wal-Mart Stores, lnc Retai!

Allegheny County

BNY Mellon

Souroe:

I I l0l9 City ofPittsburgh ('onrprehensive Annual linancial Rc'pon

2l Pittsburgh Business ['imes

EmploymentCompany lndustry Company Annual Revenue
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PWSA SERVICE AREA

Legond

PWSA Water ond Sewer Soryke
. PWSA Sowoi SwYice Only

PWSA Water Seruice Only

f,lCity ot einsUugh Boundory

ff Hunicipal Boundary

PGHoO



PWSA CUSTOMER BASE

2019 To Ten t Customers b Consum n

FR Vil.19

Provides ample water supply to a population of approximately
306,000

Five largest customers (-14% of total revenue) have been in the
System for at least 75 years

ln addition to its sales to residential, commercial, and industrial
customers, the PWSA has agreements with the five adjacent
municipalities or authorities listed below with three of those

being wholesale water customers:
o Fox Chapel Water Authority (Wholesale Customer)
o Reserve Township (Wholesale Customer)
o Borough of Aspinwall (Wholesale Customer)
o Hampton-Shaler Water Authority
o West View Water Authority

. The PWSA purchased the neighboring Borough of Millvale's
water system in 2010, adding nearly two thousand customers to
its customer base

a

I

2

J

4

5

6

7

8

9

l0

TOTAL

Residential

Commercial

Industrial

Wholesale

Other

TOTAL

Fox Chapel Water Authority

Al legheny County Government

University of Pittsburgh

Reserve Water Department

Housing Authority ofthe City of Pittsburgh

Veterans Affairs Financial Services

Borough of Aspinwall

Allegheny County Sanitary Authority

West Penn Hospital

Allegheny Health Network

69,637

7.862

86

20

1,954

79,559

8.63

1.52

1.40

r.3 r

0.93

0.80

0.79

0.71

0.67

0.53

17.29

2019 Water Consumption by Customer Class

34

38

3

t0

l5

r00

'2, rlf Trltal
('onsunrptiorr

UscrRank

User # of Clustomers 'Zr of Usage
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WATER SYSTEM OVERVIEW

FR Vil.19

Lanpher Reservoir Cover

'-tj.;-

Svstem Supplv
. Sole source of water fbr the Water Systern is the Allegheny River

. Authority and its predecessors have held withdrawal permits since 1943

Treatment. Pumpins. and Distribution Facilities
. I l7 MGD rapid sand water treatment plant near the Borough of Aspinwall

' 26 MCD secondary membrane nricro filtratiorr plant in the Highland Park section of the City to

retreatwaterfromtheHighland#l Reservoir(enablingthereservoirtoremainuncovered)before

it goes into the water distribution system

. 964 miles of water mains plus 80,864 individual service connections

. 24.900 valves

. 7,450 fire hydrants

' I I pumping stations (one raw water, two finished water, and eight distribution)

' Four reservoirs (one uncovered source water and three covered finished water) and l0
distribution storage tank reservoirs with 455 million gallons of totalcapacity (two to three days of
uninterrupted supply)

Production and Demand

. ln 201 8, the water treatment plant treated over 24.8 billion gallons of water

. Average withdrawal is approximately 70 MGD Highland Park Reservoir

PGlr0o



WASTEWATER SYSTEM OVERV EW

Overview
. Conveys wastewater collected ftom24 neighboring suburban municipalities an

generated within City boundaries to ALCOSAN interceptors along the rivers of the
City for conveyance to ALCOSAN's Woods Run Sewage Treatment Plant (the
"WWTF") on the Ohio River

PWSA Sewase Collection and Pumoine Facilities
. Comprised of an extensive network of approximately

I ,213 miles of sanitary, storm, and combined sewers

- 29,000 manholes (which includes flow dividers and diversion chambers)

- 30,000 inlets (which includes catch basins and storm inlets)

- 38 combined sewer overflow (CSO) outfalls

185 storm sewer outfalls

- Four wastewater pump stations

- Approximalely 23Yo of the PWSA Sewer System consists of separate sewers
that consist of dedicated separate sanitary and storm sewer pipelines

ALCOSAN Treatment Capacitv

. Permitted dry weather capacity of 190 MCD and wet weather capacity of 250
MGD

. Flow regulation at the plant limits peak wet weather flow to the permitted capacity

. Combined sewage which exceeds the capacity of the flow regulators at the trunk
sewers, interceptors, and the WWTF is discharged as CSOs to receiving waters

. ALCOSAN maintains 53 diversion structures and an additional 153 diversion
structures are maintained by the PWSA and other authorities

. Major upgrades to the WWTP are mandated by the USEPA COA Recently
Negotiated with Between EPA and ALCOSAN

FR Vil.19

Smallman Street Sewer

PGH



RELATIONSH P BETWEEN THE PWSA AND ALCOSAN

The Pittsburgh and Water Authority ("PWSA")
. Approximately 77o/o of PWSA's Sewer System is combined sewers

that are designed so that during wet weather events a portion of the

collected stormwater and diluted wastewater that exceeds

ALCOSAN's conveyance and treatment capacity is discharged into
natural waters through 98 cornbined sewer overflow ("CSO")
diversion chambers. some of which includes PWSA s CSO

. PWSA's combined sewers also convey wastewater from 24

neighboring suburban municipalities pursuant to agreements with the

City

. The remaining 23Yo of the Sewer System includes dedicated separate

sanitary sewers and storm sewers

. The PWSA serves as the billing agent for ALCOSAN

(Almost all of the 83 municipalities and authorities are billing agents

ALCOSAN)

FR Vil.19

. ALCOSAN Established in 1947 Provides County-wide Sewage

Treatment

. Wastewater is conveyed from the PWSA's Sewer System to

ALCOSAN interceptors located along rivers and tributaries which
deliver flow to ALCOSAN's WWTF for treatment prior to discharge

into the Ohio River

. ALCOSAN's interceptor system includes shallow-cut pipes, deep

tunnels, and diversion structures to which PWSA's sewer system

connects

. The ALCOSAN WWTF currently operates under the National
Pollutant Discharge Elimination System Permit No. 0025984

. ln total. the ALCOSAN WWTF receives wastewater flows from 83

municipal ities and authorities

Allegheny County Sarritary Authority ("ALCOSAN")

PG1160
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ENVI RON MENTAL REGULAT ON

Consent and Order Asreement with DEP Replaced with Consent Decree with the USEPA

Clern Water Act Section 308 Informrtion Request

. PWSA s Co.sent and Order Agreement ('COA") with the DEP expired in March 2015. The City and PWSA as joint permit holders

requested that the USEPA become the primary regulatory body to which the Authority is responsible

. On January 21, 2016, the USEPA issued a Clean Water Act Section 308 lnformation Request to the Authority

. The nature of the request is to provide a jurisdictional basis for USEPA to engage the Authority/City in an enforcement action by consent,

or a Consent Decree ("CD"), which requires the PWSA to:

- Submit detailed information on past CSO performance and activities

- Conduct a green infrastructure ("GI") and source reduction study for the service area, followed by CI demonstration projects

- Continue implementing Nine Minimum Controls to reduce combined sewer overflows and perform repairs and maintenance of
deficiencies

- Ongoing sewer line replacement, point repair, Iining, point lining, and Cunite projects have been implemented to address structuml

deficiencies

- Submission ofmonthly reports updating the progress ofevaluations and improvements as well as water quality impacts

. The PWSA hired rwo international engineering firms to assess and model the Sewer System, and has fulfilled the first portion ofthe
USEPA 308 request due by March 31,2016

. The second phase ofthe USEPArequest required a Gl and source reduction study which was completed in November 2016 and titled
PWSA s Creen First Plan. Four GI demonstration prcjects have been completed and additional projects are in design for construction in

2019 and 2020 to show how the Green First Plan will contribute to Regional Water Quality improvement

PGHoO
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ENV RONMENTAL REGULATTON (CON',T)

Onsoins Commitment to Maintain Resulatorv Compliance
. An additional 308 request from EPA was received in October of 2016 seeking more detailed information and further actions regarding

the assessment ofthe PWSA'S Sewer System

- This response was delivered on time in January 2017 and continues to require additional monthly reporti.g. The demonstration

project evaluations were submitted on time on December l, 2017

. The PWSA s Green First Plan is a comprehensive regional CSO and SSO reduction implementation plan for the City and other
communities that proposes at least $46 million for stream removal projects and at least $690 million for distributed G[ and source

control projects over the next 20 years to achieve the required CSO control levels. The PWSA, along with the other impacted local

municipalities, is awaiting a response from the USEPA and the DEP on its proposed regional plan. PWSAand the City also intend to
defray its ratepayer costs by obtaining ALCOSAN Grants

New Consent Order

. The negotiation ofa new Cons€nt Order with the USEPA is expected to sta.t in 2021

. Given the broad scope ofa potential Consent Order, the size ofthe City Sewer System, and the various conditions and/or deficiencies
that may be discovered by the assessment, it is difficult to predict the total cost ofcompliance; however, PWSA s integrated

management approach will provide the least cost strategy for PWSA, and will present more opportunities for PWSA to be awarded

Crow Funds from ATCOSAN

. Costs associated with Consent Order compliance will be reflected in the capital improvement progmm

PGH6O



ENV RONMENTAL REGULAT ON (CON'T)

FR Vil.19

nesThe PWSA is a national leader in manapins lead and reolacina lead service li

. Since 2016, the PWSA has replaced over 8,000 lead service lines

. In April 2019, the PWSA began adding orthophosphate to the water
system. Orthophosphate is a fbod-grade additive that forms a
protective layer inside the lead service lines, creating a barrier
between the lead pipes and the water flowing through them

. On July 22,2020, the PWSA announces the lowest lead testing in
over 20 years and the second consecutive round oftesting below the

f'ederal action level

Lead service line reimbursement programa

. Additional information on the community lead response team can be

fbund at: http://lead. pqh2o.com/

A protsctive layer of
Orlhophospltale forms
to prevont plpe
corrosion.

tack of corroslon
control allows lead to
leach from pipes lnto
watel,
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CYBERSECUR TY AND RES LIENCY

Cvbersecuritv
. The PWSA has engaged the U,S. Department of Homeland Security to conduct Cyber Hygiene vulnerability scans. Weekly reports

will be detivered to the PWSAdescribing the results
. The PWSA has a current cyber risk insurance policy that covers computer fraud, funds transfer fmud, and E-commerce extortion.

ln addition, the policy covers expenses related to crisis management, security breach remediation, computer program and electronic
data restoration, and business interruption expenses

!}@S$lsssr!q,
. Firewall hardware and anti-virus software are in place, A third party managed services contractor identifies and recommends seryer

and device patc hing/updates
. Homeland Security and the FBI are assisting PWSAevaluate and plan upgrades to address any existing deficiencies

8t!!X!!s,
. Since July 2018, the PWSA has conducted three phishing training campaigns with all users via a third party service. Additionally,

a "Report a Phishing Email" button was added to MS Oudook lbr all users

Disaster Recoverv Plan
. The PWSA has partnered with a third party to provide disaster recovery and business continuity services

PGH6o
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CAPITAL PLANN ING PROCESS

Overview
. The PWSA Capital Improvement Progmm ("ClP") fbcuses on sustaining cost-effective operations, while optimizing the system's asset

performance and life expectancy

Development and Approval Process
. The Annual CIP process begins each year around March/April when project nominations are solicited from the entire organization

' Following the nomination period, the Finance and Engineering departments evaluate nominated projects and make recommendations for
what should be considered for immediate priorities

' Further planning efforts consist ofthe preparation ofa Project Sheet, which provides more detailed information on a project's potential scope
options. risks, schedule, and the development ofa preliminary cost estimate

. This process lasts several monthsand culminates with the presentation ofthe updated CIP to PWSAs Board of Directors

Caoital Proiect Prioritization :

. The following criteria are used to evaluate and prioritize capital projects:

- Capacity - Meets community health needs and growth, as needed

- Level of Service - Improvement to customer service

- Operations and Maintenance Efficiency - Potential for operating cost savings

- Regulatory Compliance - Regulatory compliance schedule and potential fines for non-compliance

- Reeional Cooperation/Stewardshio - Coordination with extemal stakeholders and local communities

- Reliabilitv/Operational Flexibilit), - Location, age, and condition of infrastructure and risk if action is not taken

- Safety- Potential health and safety risks to personnel and the public if action is nottaken

- Sustainability - Energy efficiency and "green" approach to improving water quality

PGH6O
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Notes:

r)

FY 2021.2025 CAP TAL MPROVEMENT PLAN

Capital Requirements

Funding Sources

l'otal 202 I DSI(' revenucs [or water and seuer are slightlv lorer than
lhe tentative 2021 mtc wttlement. This is a result of the 2021-2025 CIP
being apprcved prior to the cornpletion o[th( tentative 2021 rate

sefilement.

FY 202 I includes separate contacr costs lirr surlhce restoraliolt that is

used for all projects. Starling in FY 2022, surtirce resloration costs will
be built into the budget fbr each prciect that requires surfhce

reslomtton.

Water Treatment Plant

Water Pumping and Storage

Water Distribution
Wastewater System

Stormwater

Other(2)

Total Capital Requirements

$ l5,l12,066
56,863,770

76,245,552

35,741,675

34,696,272

t4.670.000

16,422,149

70,939,529

36,345,826

45,r09.155

21,721,607

l. r 00.000

191,638266

45,559,717

106,366,346

66,150,837

29,580,401

13,237,377

2.500.000

23,358,43
49,645,737

I19,049,668

34,664,259

14,764,949

2.500.000

26,105,966

51,176,787

169,246,024

38,980,692

11,479,750

1.s00.000

$ 233,329J35 263394,678 243.983.056 2gg.4gg.2lg

$ 126,558,340

334,992,169

467,037,906

t84,076,182

95,899,955

22.270.000

$ 1.230.834.553

FY 202t I,-Y 2022 FY 2023 FY 2024 FY 202s Total

Debt (Revenue Bonds)

Debt (Project Fund)

DSIC - Watertu

DSIC _ Sewer(t)

PENNVEST

Total Funding Sources

s 169,262,753

l'7,219,270

4,904,302

4,904,302

37-038.708

173,670,904

7,466,387

5,250,499

5,250,488

249,823,825

3,069,877

5,250,488

5,250,498

$ 1,114,227,804

27,755,s34

25,906,253

25,906,254

$ 233.329.335 191.638.266 263.394.678 243.993.056 298.489.218 s 1.230.834.553

233,482,080 287,988,242

5,250,488

5,250,488

5,250,488

5.250,488

FY 2021 FY 2022 FY 2023 FY 21t24 FY 2025 Tota!

2)
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Allocation by Project Type (Percentage)

r Water Treatment Plant

r Water Pumping and
Storage

r Water Distribution

I Wastewater System

r Stormwater

I Other

$0
FY 2021 FY 2022

IWater Treatment Plant

r Water Distribution

r Stormwater

FY 2023 FY 2024 FY 2025

r Water Pumping and Storage

r Wastewater System

r Other

4'l' I ll"l,

2ll,ri,
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PRIOR TY PROJECTS
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Consent Order and Asreement (COA) Proiects

Effective September 6, 2019

o

a

o

a

The PWSA is required to construct a treated
water bypass system to enable it to remove the
existing outdated clearwell from service and
replace it with a new redundant storage system

Reconstructing the clearwell will refurbish a
facility that is more than a century old and seryes
the entire PWSA distribution system

The clearwell is a water storage structure where
the final step of the water treatment process -
disinfection - occurs. In the clearwell, the water
is first dosed with chlorine and allowed sufficient
"contact time" to ensure that the chlorine
effectively kills any bacteria or pathogens before
consumption

Aspinwall Pump Station

Improvements
$ 2,135,526 8,490,s26 18,090,526 $28,716,578

Aspinwall Pump Station to

Lanpher Rising Main
5,000.000 r 6,661,6 I 3 34,338,387

56,000,000

Bruecken Pump Station

Improvements
t,668,553 6,r 82.033 16,600,073 24,450,659

Clearwell Emergency

Response
I,986,316 n,406,3 16 16,606,3 t6 26,998,9 t ti

Clearwell Improvements 200,000 200,000 1,502,024 29,842,950 25,264,517 57,009,491

Highland No. 2 Reservorr

Improvements
17,893,400 8,946,700 26,840, I 00

Large Diameter Water

MainReplacement-3&
4

11.000,000 12,561,806 5,016,I 94 28,578,000

Total s 39,883,795 64,467,035 89,135,479 29,842,950 25,264,517 $248,593,776

F\', 2021 F\', 2022 Flt',2023 li\', 2t)24 F\',2025 'rorutCOA l'ro cc ts
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PRTOR TY PROJECTS (CON',T)
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Prioritv Proiects

Large, intermediate, and small meter
replacements

Ross Pump Station at the Water Treatment
Plant

SCADA upgrade

Valve replacement

3l't Ward sewer system rehabilitation

Catch basin and inlet replacement

Four Mile Run stormwater infrastructure
improvements

a

a

a

a

a

a

a

Small Diameter Water

Main Replacement Program
$ 45,838,708 r9,9s0,643 38,647,977 75,436,736 103,691,564 $283,563,628

Small Diameter Sewer

Rehabi litation Prograrn
t9,499,567 24.602,865 r6,845,092 21,725,97e 2 t ,052,0e5 103,725,599

Large Diameter Water

Main Replacement Program
5,500,000 2,248,276 11,366,207 21,966,552 4l ,08 I ,035

Intermediate Diameter

Water Main Replacement

Program

2,841,3s6 12.768,391 22,965,287 38,58 t ,035

Water Treatment Plant Raw

Water Intakes
I,228,500 1,228,500 9,850,500 9,850,500 2,457,000 24,615,000

Total $ 72,066,775 45,7E2,008 70,439,201 l3l,t 47,813 172,132,468 $461,568,265

F'\ 2021 F\ 2022 F'\ 2t)23 FY 202-t Ii\ 2025 Total

PGH6O
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CONSULT NG ENG!NEER'S 2019 ANNUAL REPORT

Overview

The System is described as functional but in need of upgrades to
satisfy future operational needs

All critical recommendations and a majority of the
recommended system upgrades are included in the current CIP

"During 2019, the PWSA made signilicont progress on their
quest to improve the wAter, sewer, stormwater and operational
systems for which they are responsible. They improved their
project controls, finuncial controls, operational abilities, added
key stoff and worked to engage key customers and stskeholders
on the work at hand."

. "In sammory, it is the opinion of the Consulting Engineer,
based on our understanding of the mony infrastructure needs of
the PWSA and the progress made during 2019, thot the 2020-
2024 Capital Improvement Plun coupled with the oversight of
the Commission, there will be sufficientfunding to advance the
goals and obligations of the PWSA.'

a

a

a

PGH6O
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RATE SETT NG H STORY

2018 Rate lncrease
. 28%o in 2018 - approved by the PWSA Board and enacted

2019 Rate lncrease
. l3o in 2019 - approved by the PWSA Board and the PUC

2021 Rate Increase (Tentative)
. 10.8% in 2021 - tentative rate settlement with flnal PUC approval expected on or before January

FR Vil.19

Rate ($) Increase (7p) RatE ($)

14,2021

Year

20t r

2012

20r3

2014

20t5

2016

2011

20t8

2019

2020

Rate ($)

7.50

8.08

8.48

8.48

9.38

9.58

I t.80

t 6.33

18.47

18.47

Rate ($)

7.74

8.1 3

8.t3

9.t5

9.34

9.41

t 1.42

15.04

t7.o4

t1.u

Rate ($)

7.26

7.62

7.62

8.37

8,55

8.61

10.40

r3.08

14.79

14.79

I 0.59

ll.l2

il.12

r 3.55

l 3.84

r3.94

t7.04

I 9.85

22.53

22.53

7.'70

5.00

0.00

t 7.90

2. l0

0.70

22.20

t6.50

t 3.50

0.00

lncrease (%)

7.70

5.00

0.00

9.60

2. l0

0.70

22.30

38.40

I 3.10

0.00

Incrrase (%)

7.70

5.00

0.00

1 t.00

2.00

0.70

2 t.30

3t.70

t3.30

0.00

lncrease (%)

7.70

5.00

0.00

9.00

2. l0

0.70

20.80

25.80

13. t0

0.00

Incrcase (%)

7.70

5.00

0.00

1.80

Var.

Var'

Var.

Var.

Var.

Var.

5.00

7.00

7.00

7.00

7.00

7.OO

0.00

0.00

0.00

0.00

llcri rlen t i:r I ('onrnre rr ia I lndrrstrinl Ht'alth and Education l)sl(
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PUC RATE-SETT NG PROCESS

PUC Oversight
. Act 65 was enacted by the legislature on December 21, 2017 and established the Authority as a "Utility," resulting in PUC regulation ofthe

PWSA s rate making, operating effectiveness. debt issuance, and other aspects ofconducting business
. Includes prurisions lo irfipose, charge, collect rules ot chatges as necessary lo pe nit the Aarhotity to comply ,t'ith its bond and

Jinancing cotenanh
. The initial rate filing process requires the Authority to also file a compliance plan related to information technologr, accounting, billing,

collections, and other operating System procedures as well as a long-term infrastructure plan
.ThePUCrate-settingprocesscanlasta@!@unlessalIpaniesagreeonajointsettlementsooner
. The PUC has been supportive in helping the PWSA achieve its operational and financial objectives

2021 Tentative Rate Increase
. On September 30, 2020, the Piftsburgh Water and Sewer Authority filed a proposed settlement with the Pennsylvania Public Utility

Commission ("PUC") regarding its 2021 water and wastewatfl rate proposal. The settlement is still to be reviewed by the presiding PUC
administrative law judges as well as the full Commission with a final decision expected on or before January 14, 2021

. The settlement includes a 5.77o total increase in base water and wastewater charges, and a 5% distribution system improvement charge
("DSIC") for both water and wastewater. The rate increase will result in an annual $ 14,150,000 increase in water revmue and a $4,850,000
tncrease ln wastewater revenue

. 10.8% total revenue increase (base rates + DSIC)

2022 Planned Rate Filing
. The PWSA plans to submit a rate request to the PUC during the first quafter of 2021 to take effect in 2022
. The amount of the requested rate increase is to be determined
. This rate filing will include a stormwater fee PGH6O
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PWSA Water and Sewer Services
. Sales revenue is recognized as earned during the period when water and sewer

services are supplied to customers
. Customers are billed on a monthly billing cycle by the Authority based on

actual or estimated meter readings

. Unbilled accounts receivables for service provided prior to year-end is billed
during the following year

. Bills are due 20 days after the billing date and interest is applied on the next

invoicing date

. Collections calls are made to customers of any accounts eligible to be

terminated
. If the customer is unresponsive, liens can be applied to the property fornon-

payment
. Water services are terminated when necessary

ALCOSAN Services
. Although PWSA does not provide wastewater treatment, since 2004 it has

assumed responsibility as ALCOSAN's agent for billing and collecting
wastewater treatment service charges to PWSA customers

. ALCOSAN bills PWSA quarterly while PWSA bills customers monthly

. Civen PWSA's role as billing agent, revenues collected foTALCOSAN and

associated expenses should be netted out in assessing PWSA's cash as a

percentage of operating expenses

BILLING AND COLLECT ONS HISTORY AND PROCEDURES

Collections Historyt t )

2015

20r6

2017

201 8

2019

164.9

t7 4.3

r 90.1

233.1

244.7

4.24%

s.70%

9.06%

22.62%

4.98%

Cash
Collections

($Mu1

YOY 0/o

Increase
Year

rIII
PGH6O
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AFFORDAB L TY PROCEDURES FOR LOW- NCOME CUSTOMERS

Blll lriscount Prosram
. The Bill Discoun! Program provides eligible customers whh a ?5oZ discount on PWSA'S fixed water and wastewater conveyance charges for one year

. Customers earning an annual income that is at or below l50o% ofthe federal poverty level arc eligible tbr the Bill Discount Program

. The Bill Discount Program appliesto renlers when the tenant is lhe responsible billing pafty

Winter Shut Off Momtorium
. The Winter Shut OffMoratorium provides qualifying customers with the assumnce that their water service willnot be shutofffrom December l'r

through March I l't
. The Winter Moratorium is available to single-family residential customeN eaming an annual income that is at or below 250olo ofthe federal poverty

level

Cash Assistance Prosram
. This program provides cash grants up to $300 per year for customers at or below 150% of the l'ederal poverty level

Free Privale Lead Line Rcolacement Proqrrm
. This program provides free private side lead line replacements for homeowners or tenants who are at or below 300% ofthe federal poverty level

Additional information on the customer assistance programs can be fbund at: http://www.pgh2o.com/CAP

TENTATIVE 2021 Rate Settlement
. Threshold for winter shut offmoratorium would increase from250%o of the federalpoverty level to 300%
. Fix base charges would increase from75%o to 100% for customers enrolled in the Bill Discount Program

PGH6O
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COMPARABLE WATER AND SEWER SYSTEM USE CHARGES

Water System Rate Comparison, 20200)

14.00

12.00

10.00

8.00

6.00

4.00

2.00

Source:

| ) -Ihe Pittsburgh Water and Sewer Authority

4,r"- 
"""".

C€
bo

ea

.""-^ ./

I t.-l_l

l0.lI 0..15

se.30se.05s8.7s sit..l:
s7 15s7.27 s6 9r,i

PGH6O



s-i00

sl 50

sl00

st74

HISTORICAL AND CURRENT FINANCIAL METR CS

Operating Revenue and Expenditures ($M M) Debt Service Coveragc *u,1o tt) (x)

FR Vil.19

Cash and Cash Equivalents (SMM)

s.r 7

s28

s22

S

s70

560

s50

s{0

s.30

S:O

st0

s65

I 72r

st-r 9

I 58\
s2.11

517()

;;:

... i.
f-.ri.
::':'

55t

sl03

s I lr-lsilil

s 149

,fi'ii'
ni. 1

?i+
.? 

:,.

:-:.:

s17.1

sl50

sI00

s50

208
S)SO

201 7 20t7 20 r9 20t5 2016 2011 2018 20t9 2020*20t 5 2016 2018 20t9 20t 5 20t 6

Actual
ropedLinB Revenues Op(otins Expenses Exctudes Cash Batance .Cash and Cdh Equivrlenrs

. Nerv Rrrc(orenmt ExcludinsCash ltulance

iny.hrds DillnolnKr b. usd h conput R .(ov{mDicmDli ruu .rd'cAnc edrftlRc{ cd lhNh cniuru PGlr0o



FINANC AL HISTORY

Audited Financial Statements ($000's) (rl

FY 20t7 FY 2018 FY 2019

Residential Water and Conveyance Sales $ t28.488 $ 159,506 $ t7l.68l

68.935 67,261 70.9',70

5,573 4,967 6,398

Wastewater Treatment (ALCOSAN)

FR Vil.19

Net Operating Income ($UfU; trl

65.80
61.66

29.60

2017 Actual 2018 Actual 2019 Actual

Other
Total O Revenues

Direct Operating Expenses

Wastewater Di rect Expenses

Cooperation Agreement Costs

Subsidy of Customers Located in the City

Depreciation
Total E

Federal Crants
Donated Property

Interest Revenue

lnv. Inc. Change From Market Swap Value

lnterest & Amortization
Bond lssuance Costs

Total Other Revenue

80

70

60

50

40

30

20

l0

0

Source:

$ $ 23t,734 $ 249

$ 71,156
7 5,107

5,363

5,594

16,172

s 72.633
7 t,822
4,gl I

3,814

r6.894

$-
13,649

469

2,542

(34,365 )

$ 89,5 12

72.389
I ,991

r.338

18.01 I

173 $l

$-
t,595

460

835

(34,e r 3)
(3,894)

4Sr83 t

$ 6,992

ll0
7t9

(4,180)

(38,740)
(2,462\

$ t7 705 s 37

Opcrating llcverrues

Nct O lncomerati $ 29,604 $ 61,660 $ 65,908

Othcr Rcvenues (Er )

ial ltcnrS

6.313$Nct lncomc / [,oss $ 39,477 $ 5.89.1

Private Lead Line acement

$ 35

$ $ 4 78 $ 22

631

I ) As pcr 2017, 20ltl, and 2019 linancial audit PGH6O
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SUMMARY OF YEAR.TO-DATE FY 2O2O BUDGET

YTD 2019 Actual(r) YTD 2020 Actua! (2) YTD Growth 2020 B

$t74,7e7,265
76,286.84 r

5.242.920

2020 Forecast

s I 60,059,70e
65,663,004

6.875,877

Watcr aud Conveyance

ALC'OSAN Collections
Other Misc. and Fee Operating Receipts

ll t25,202,875
53,9t8,t78

3.276.8 t9

$ r21.e75,795
49,419.336
5,596,656

-2.6%

-8.2%
'70.8%

-2.gYo

Rccci pl s

Total

Executive Director's O{fi ce

Customer Service

M anagement I nfbrmation Systems

Finance

Procurement
Human Resources

Legal

Warehouse

External Affairs
Engineering and Construction
Env ironmental Cornpl iance

General Administration
Water Quality
Water Treatmerrt Plarrt

Water Distribution
Sewer Operations
AL,COSAN Expenses
Cooperation Expenses
Water Subsidy

Total

$l

$2.544.691

5.4t2,207
t,330,4e6
2,388,084

246.800
783.21 I

2,83 1.400

29'7.405

740.504

4,6t2,736
|, I 50,502

19,544

1,707,667

I t.960.704
19, t03.902
9,236,235

54.067,663
4,007,008
I, r94.940

$r t78

$r 77 787

$2,279,002
5.62t,420
I ,5 r 7.805

5,50 r ,72 r

523,694
3,3 t0,563

2'79.196

751.5t2
20.008,031

562,880
r4.875

1,4e7.785

t3. t00,28 t

9,8 12,409

2,568,618
54,06 t.595

$l 2l lt

-t0.4%
3.9%

t4.t%
t30.4%
-100%

-33.1%
16.9o/"

-6.1%
1.5%

333.8%
-51.1%
-23.9%
-12.3%

9.5Yo

-48.6%
-72.2%

0.0%
-100.0%
- t00.0%

4.6Yo

7

$2,504, I 43

7, I 56,543

3,216,255
| 2,08 t,298

I. t50,036
4,7 5 t ,354

572.896
r.335,05 r

3 r,08 t ,077
2.739,522

2. I 58,960

2 t,962,89 t

t4.477,33s
4,868,5 l4

77,049,709

$l 87

s2,583,342
7.137.173

2,567,817
I t,032,91 |

740,691

4.5 t4,300

406.919
999,431

25,456,992
963,941

14.875

t,963.3e8
I 7,83 I,550
t3,281,660
3,5s8.287

72.645,344

$l

ratin I:r

\ct O erating I ncontc $5!t,762.69-1 $55.6J(1.{0I -5.-1,2, $69.22 r.J{3 $66.899.959

TransfeBroR*rws$1,883,217S--100.0%$-$-
Debt Service 57,887,834 59.815,466 3.4Yo 66,547,16 62,010,466

Totrr ccr. 3rE3369.249 3rEr,246,E5r -1,2./. $253,652950 5227J09197

i;" ^"",-,,,.,.".,"", PGll60
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COV D-19 IMPACTS

Finsncial lmpact

. Revenues are down 2.9% or $5,346,084 as of 0913012020

. This decline can be attributed to the following factors:

o Commercial consumption and revenues have decreased due to the Govemor's order to temporarily shut down all non-essential

businesses in May 2020. Businesses have slowly started to reopen. However, therc are still limitations in place that are

prohibiting businesses from functioning at "pre COVID" levels.

o The economic downtum has caused uncertainty around whether residential customers can continue to pay their bills. In

addition, the PWSA has a "No Shut OII' moratorium in place. These factors are putting pressure on residential revenues.

. The PWSA has taken a proactive approach in reducing or delalng O&M expenses to counteract any reduction in revenues. This

approach has resulted in the solid financial performance that the PWSA has experienced to date

. The PWSA has performed well financially relative to other business / utilities. At the start ofthe pandemic, some utilities were

pmjecting revenue declines between l5-25% for the year

. The PWSA Finance team will continue to closely monitor the financial performance ofthe oBanization

CovlD-t9 Relief

. The PWSA has not been eligible for any state or federal COVTD- l9 relief. However, the PWSA will continue to monitor all

opportunities

o The PWSA has incuned more than $ | million in COVID related expenses to date (testing, cleaning, admin leave, construction

signage, etc.)

PGII6o
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PENSION AND RETIREMENT BENEFITS

Pension Overview
. Employees of the PWSA have historically participated in the City's Municipal Pension Fund Plan ("Plan") and

the City's obligations relative to the Plan were determined in accordance with various Pennsylvania statutes

- Employees who became members prior to January l, 1998 are required to contribute 5oh

- Those who became members after January 1, 1998 are required to contribute 4oh

457 Plan
. Employees of the PWSA have the ability to participate in a voluntary 457 plan
. All contributions are made up of 100% pre-tax and/or after-tax employee salary deferrals

401(a) Plan
. Beginning in 2019, all new full-time non-union employees will be eligible to participate in a 401(a) retirement

plan instead of being enrolled in the City's Municipal Pension Fund Plan

PGHoO
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MPLEMENT NG F NANCIAL PLANN NG

The PWSA will continue i

. Decades of Minimal Investment in lnfrastructure

. Lack ol'Budget tbr Maintenance and Upgrades

. "Fix it When it Fails" Mentality

. lnconsistent Regulatory Cornpliance

FR Vil.19

. 5-Year S I Billitln Capital Plan

. Stat)ing and Equipment at Necdcd Levels

. lrnplermentation ol'Financial Policies and lmproved Financial Reporting

. Getting Ahead of the Curve on Replacement

. New, Comnritted Executive Leadership Team

. New Conrpliance Team, Comprehensive Reporting

ln addition to the achievements listed above, the PWSA will additionally strive to achieve the following:

. Exploring Commonwealth and
Federal programs, including grants

and lo*-interes( loans.
. WIFIA Letter of lnterest
. The PWSA has a proven track

record ol successfully competing
for these funding programs and is
in a strong position to continue to
do so moving forward

. The PWSA has and will continue
to adopt and follow best practices

for financial policies and
goveming principles

- Providing guidance on the
capitalization of assets, issuance
ofdebt, cash management! and
financial management

. Strenglhened interdepartmental
communication and planning.

. PUC oversight informs budgeting
process

. Ensuring that operating expenses
are appropriate and support
enhanced O&M and capital project
management

. Debt service c.overage rafios of
1.35x for the First Lien ("Senior
Lien") and l.l 5x for all debt

. Maintain cash reserves (operating
reserves, rate stabilization fund.
and revenue fund reserves) at a

level ofover 100 days cash on
hand, which is consistent with
industry norms

o The PWSA had over
200 days cash on hand
in FY 20 19.

Past I'crlbrnrancc lssucs Currcnt Pcrformancc Achicvcments

Litiliring Adtlitionul Financing
Sou rccs

I rn;llcntcrttilrg Filrancial
l'olicie s

\lodcrnizing ('lpilal arrd
()pcraling llutlgct l'roccss

llonitoring Financial \lctrics

PGH6O



FIVE-YEAR FI NANCIAL PROJECTIONS
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2024

Revenues reflect the202l tentative rate settlement with the PUC. Allanticipated rate increases assumed for fiscal years2022,2023,2024,and
2025 are subject to PUC approval.
Expense increases are attributable to costs ofexpected staffing increases and increased use ofcontractors as necessary to improve service levels
and implement the ClP, and are dependent upon related revenue increases.

o Operating Expenses also excludes the estimated City Co-op Payment of $4.5 million in2021,2022,2023,2024 and2025 as the expense is
subordinate to debt service obligations.

lncludes projected tuture bonded debt necessary to implement the CIP outlined in slide 28.

Total Debt Service includes debt service on the Senior Debt, Subordinated Debt, PENNVEST Loans and interest on the Construction Loan
Facility.

Proiected Revenues. Expenses. and Debt Service

Assumptions

($000)

Revenues

Operating Expenses

a

2021 21t22 2023 2025

s275.t6'7

(r8e,r06)

$i287.354

( r e2,789)

$3 r9,667

( I 9e,40s )

s347.648

(207,074)

s372,966

(2 r s,r s5)

\ct ltcr cnuc ,\r ail:rhlc lirr l)chl Scrr icc :f tl6.0(r I $9{.565 $ I 20.262 $ I J0.571 $ 157.8 r I

Senior Lien Debt Service

Senior Lien Debt Service Coverage

$54,ri00

1.57x

$61,34,5

1.54x

$8 t.605

1.47x

s94.8ti3

1.48x

st08,r76

1.45x

\cl Rcr cnuc Allcr Scnior l.icrr l)cbt Serr icc' r 
' s.1 I .261 $.1.1.2 2() $38.657 $15.69 I $1e.6-15

Combined Debt Service

Combined Debt Service Coverage

$69,53e

t.24x

$77,364

!'22x

s98,2 r7

1.22x

$ I t0,994

1.27x

st23,932

1.27x

\ct llcr cnuc .\ ftcr 'I'otal l)cbt Scrr ict'' 1 
' $t6.522 $t7.20l $2 2.0.r5 $-r-1.879s29.580
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PWSAS CURRENT DEBT PORTFOLIO
As of September 30,2O2O

FR Vil.19

$851.38 million of debt outstanding with a final maturity in2045

$405.46 million of First Lien Bonds

. $216.72 million of interest rate swaps related to the Series C I -3 of
2017 Bonds

$104.29 million of Subordinate Bonds

$229.34 million of subordinated Subordinate debt

. $122.83 million borrowed under the PENNVEST loan program{2)

. S 106.51 million drawn from the revolving $ 150 million Capital Line

of Credit with PNC Bank

a

Existing Debt Composition(r'2)
($MM)

Variable Variable
Unhedged

$2.09
0.24z0 r Fixed

Hedged
$216.72
25.460/"

Fixed

I Variable
Hedged

I Variable
Unhedged

$632.58
74.30Y"

Existing Debt Service Profile(r' 2' 3' 4' s' 6')

2t 22 23 24 25 26 27 28 29 30
r PENNVEST Notes I Existing First Lien I Existing Subordinate

($MM)

80

60

40

20

0

44 4533 34 35 36 37 38 39 40 4t 42 4331 32

Notes:
t)
2)
1)
l)
5)
6)

Scries ll ol- I 998 Capitul Apprcciatirrr llot)ds, i[clud(s uccrctcd lrluc its ol Septc[hcr J0. ]020
PENNV tiST Louns ils ol Scflcnrhcr l(1. l0f0

ln Lcrcst on Scrics l0 l 7( --l l*n ior Licn Drnds is culcu lul.cd ut { riltc ot 2 -i(}7o rcpruscn ting ['ublic M urkct F RN lccs
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PLAN OF FINANCE

The Plan of Finance contemplates the remarketing of the Series C ol20l7 Bonds and the issuance of two series of additional bonds

- The remarketing of the Series C of 2017 Bonds will involve the conversion of all tbur subseries into the SIFMA Index Mode at the
mandatory tender date on December I ,2020, an interest rate swap related to the C I -3 subseries to effectively convert the floating-rate
index from 70o/o of LIBOR to SIFMA, and the maintenance of Assured Cuaranty bond insurance on all four subseries

- The Series C of 201 7 Bonds in SIFMA mode will be remarketed for three years. with a soft tender on December 2023 and callable at June
t.2023.

- New issuance of approximately $ 1.02 million of First Lien Bonds (Series A of 2020) to pay the costs related to the remarketing of the
SeriesCof20lTBonds

- New money issuance of approxirnately $93.36 million of First Lien Bonds (Series B of 2020) to pay down all or part of the outstanding
principal amount under a PNC capital line of credit note, in the maximum amount of $ 150,000.000

- As part of the financing, the Authority expects to insure allor a portion of the maturities of the Series B of 2020 Bonds

Remarketing / New Money Par Amount: s2 t8,805,000.00 $ t.0 t 5,000.00 $93,360,000.00 $94.375,000.00

Premium: t4.576.072.6s 14,57 6,072.65

Total Sources: $218,t0i000.00 $1,015,fi)0.00 s107,936fi2.65 s10E,951,072.65

Series 201 7 C I -C4 Rcnrarketing Issuance
Costs:

$ t.000.000.00 li t.000,000.00

Capital [-irre ol' Crcdit Repayment: s r07,000,000.00 t07,000.000.00

Mandatory Tender ot'Series C ol'2017 $2I8,805,000.00

Issuance Costs: t5,000.00 9-36,072.65 951,072.65

$10E,951o72.65

a

Scrics 2l)17 CI-('.1
llern:t rkcting

Scrics,\ ol'2(l2l)
(Fc<lcrallr Turahlc)

Scries B ol'21120 'Iotal 202(l Scrics A & llSou rccs

Scrics 2ll I 7 ('l -('!t
llcnrarkcting

Scrits r\ ol'2020
( l.'cdcralll -['ara hlc)

Scrics ll ol'2ll2ll 'I'otal 20211 Se rics A & I]LI scs:

Total Uses: s218,E01000.00 s1,015,000.00 $107,936ffi2.65
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PWSAS PRO FORMA DEBT SERVICE SCHEDULE

. The taxable First Lien Series A of
2020 Bonds will have a bullet
maturity in 2022

Jbc{l Ycr.
(endlnc l2l31 I

llrhting firii Lien l)cht
Scdice

Srrier2lll7( 1.(',1

Renrrkrllnl Dcbl Serier A of2020 (!'cd.
Scnlce 'l'.rrble) Debt llericc

Serler B of2020 Debt
service

'l'olrl Strbordin{le
BoodJ Delrl scnics

(,lhe. Subo.ditrrte
Debt s*nice trl

Pm Fomr
Debt Senice

Aggregste Debt
Sen'lcc

Hxisting and Pro Iorma l)(bl scnicc

l ir \l I i(r l)(bt S(ri i(( Sulrordirralc l-ien l)cht Scrvlcc

. The tax-exempt First Lien Series B
of 2020 Bonds, together with the

Series A of 2020 Bonds, will have
a level debt service structure
beginning in2022 with a 3O-year

final maturity

Pro Forma Debt Summary{t'zl
(SMM)

t02 I

t0t2
t0t.t
l0l..t
t0t5
l0l6
t0t7
t0l8
:0te
10i0
l0.l I

1032

l0t_1

2031

l0t5
l0l6
1017

l0rl
:019
l0{0
l0.r I

l01l
204.t

104.1

1045

t0r6
:rll7
:01r{
10{9
t050

4l.tq8.uro ur
4 t.160.250,ft)
.l I.-11.1.750 rx)

-10.590.fi)o rx)

.11.r7t.500 (x)

.11.i55.500 u)
41.195.917 50

42..r60.937,5()

42,175,58? 50

,le.14 t.975 (X)

25 7l 5..175 00

16.B91.115 Ul
r 6,9.11, ll5 u)
I 1,855.8-i7 50

l 3.850 500 00

I .1.851,162 50

l-1.t{49.887 50

I 1.ri51.050.(x)

ll.rt52.lt2 50

I 1.849.187 50

7.791.000 00

7.796.500,(X)

7.791.750 rX)

7 796.150 00

t0,50u.:t70 lJ
r0 508.-i70 t.l
t0.5tltt..i70 2.1

t0.508,370 2{
I 0,5{)lt,l70 l.t
r0,501i,170.:1

I0.5ott.i70 l.l
r 0.508.170 24

I 0.50{r.170 l4
t0.5oft,:170 l4
t0.508:i70 l{
I I.158.-i70 t{
I I .is8.e62 24

11.15t.775:4
i7,669,t{52, I 2
.ll.9li{,.t9r) tio
.11.818.551 08

41.705.186.0r
{2.512.r6t t6
-11..104.37_j 00

q.J85 I I
I 017.646 90

1,91r4,025,(X)

.l 61,1.700.00

5.659,050 00

5.656.050 00

5.657.n00 (Xr

5.655 050 Ul
5.657.1t00 u,
5.655.550 ()0

5 658.-100 00

5.655.550 (X)

5.657.iU0 0()

5.658.050 (X)

5.657.550 00

5.655.550 00

5.656.ti(N),(,0

5.656.000 fi)
5.655..100 fi'
5.659.1300 fi)
5,658.800 00

5.657.100 U)

5.655.J00.00
j,657.600 00

5,658,600 00

5,658,100 00

5,656,1(n (X'

5.b57.{00 (ru

5.656.-100 00

5.658.000 00

5,656.800 00

5.657.600 (X)

4.877.900 00

4.Ii77.900 00

1.t77.9U) 0r)

1.tt77,900 00

1.It77,900 00

I,n77,C00 00

4,877.9m 00

4,it77.900 00
,t.877.900 00

7 867.900 00

10.1 1 1.1m 00

29.558, I 50 00

29.1 l],150 00

19,116,400 00

6.0 I t.200 00

6,0tt9, I 76 ti{
E.t Il,71 40

7.95 I .557 l1
7.7 tE.615 0t
7.257 127 )6
6.s5t..154 04

6.951.{s.l 04

6.951.15.1 0l
6.952.15.1 0{
6,952,451 0l
6,1i6,9 I I 56

5.64q.t58 -16

5.649.258.36

5.64e.158 l6
5.397.0r5.21
5. I 97..148 40

5.197..148 40

5. I 'r7,.1.18 
,10

5, t97,.1-18 10

5, I 97,{-18 J0
1,697.982 19

r.59lr.ll r 56

r 598.ll t 56

t.5e8,llt 56

5_',l2,7r 0,52

65.766.957 26

70,41 I,588 5.1

70-1t0.627,18
69,350.965 t-5

69.112.691 50

70.i49.2?1 28

70.3C1.{6t 78

70,355.1 I I 78

70.-l7t.6t r 78

70.216.219 28

68,15 I ,.r56 80

69,0t6,t53 60

68,s61,015.60
6n,83u,ti2r t0
68.585.t67 l5
67 6e0.30t 70

67.55 l,t8c 98

67,4 H,78,1 48

67.:t0.7tl 06

67.t08.608 90

t7, H5,.r8: 79

r5.052,11r 56

I 5.05 I ..18 I 56

15.051.58t 56

6.r 88.9t0.51
5.657.{00 00

5.656.4U) 00

5,658.000 00

5.656.800 00

5.657.600 00

Variable
Hedged
s216.12
22.57"/"

\/ariable
Unhedged

$2.09
o.21"

Fixed
$74 1.53
77.22/or Fixed

r Variable I lcdgcd
I Variablc l..Jnhedgcd

ToOl s60r,0?120c00 ss!r26,r97,o i1.0r7,t32.0t $66rt7,X2S.00 $66.0trJocm 3os'ata,ot fi tl"{r+a$,Irrat

Pro Forma Debt Service Profile
(SMM)
80

60

40

20

0

2l 22 23 24 25 26 27 2U 29 30 3t 32 3l 34 35 36 37 18 39 40 4t 42 43 44 45 46
rUnrefundedFirstLien rFirstLienNeuMoney rScries20lTRemarketing TPENNVESTNotes rSubordinateBonds

Noaes:
| ) Series B ot l99E Capital Appreciation Bonds, includes accreted valuc as ofSeptenrber 10, 202()

4'7 48 49 50

2) lncludes PENNVtlST loans with amortlzatrons as -'10. 1020. Dres not includc tirturc PENNVES'[ dmwdown amounts of line ol'credit interest
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AMENDED AND RESTATED INDENTURES
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As u rcsult ol-thc changes madc to tho Scnior Lien
lndcnturc it-r2017:

- Fund halancos arc no longe'r uscd in calculating dcbt
servtcc covcragc

Ratc Stubiliation Fund transf'ers can be used to increasc
or decreasc dcbt service covcragc or.l a one{ime basis

Senior Lien or Subordinute Lien Bonds lssued to Refund
uny lndehtedness
. PWSA nrust delivcr thc lirllou,ing:

l-lvidencc that PWSA has nrade provision firr the
paynrcnt or rcdcnrption ofall lndebtedness to he

rcl undcd

A Ccrtiticatc ol'an Authorizcd Rcprcscntativc ol'PWSA
shorving that thc rclunding will not incroase Annuul
l)cht Scrvicc payahlc in any ycar

- ll'thc'proposcd rclunding docs not conrply with the

above, it is subject to tho sanrc rcquirc'nrents as the

issuancc ot' l)onds to pay costs

C'an be any lirrnr ofCrcdit F'acility in licu of'cash and

I nvestnrcnls

Rale Covenunl
(Senior Lien Trust
lndenture)

A tl tl i t i o na I B o ny'.s le.rr.r
(Senior Lien ond
Subonlinute Trust
lndenlures)

Debl Service Reserve

Fund Requirenent
(Senior Lieu and
Subordinate Trust
Indenlures)

'['hc Authority shall sct ratcs. ltcs. and othcr chargcs so that Ratc C'ovsrrant Nct RcvenLres satisly thc
lirllos'ing threc rcquircnrcnts in cach liscal ycar:

( I ) Shall be suftlcicnt to:

- Puy Annual Deht Scrvicc on Scnior Dcbt, rncct thc Rcscrvc Rcquircrncnts lirr cach Serics [)cht
Scrv ice Reserve Rcq u ircment, pay Annual Dcbt Scrvicr' on Suhordinate [)cht ( inc lud ing associutcd

ncscrves), rncet thc Opcrirting Rcscrve Requircnrcnt, und pay ull othcr arnounts rvhich the Authority is

by larv or contract obligated to pay

(2) Must not be less than 125% olAnnual Dcht Scrvicc tirr Scnior Debl ancl I l07o ol'aggregate Annual Deht

Serl icc tirr Subordinate Dcbt

(3) Excluding Ratc Stabiliation Fund transfl,rs to Lhc Rcvcnuc [turrd and grant prrrccds. rnust ru at lcast

1009,o ol'Annuul [)cht Servicc on Scnior and Suhordinatc [)cht

Bonds lssued to Pay Costs
. Sccurcd by u Cornnron Dcbt Scrvicc Rcsorr,c. thc Conrmon Rcscrvc will bc t'ully tirndcd in an anrount

sulllcient t() pay thc lcast ofthc standurd thrcc-prong tcstt it'thc honds havo a Scrics [)cht Scrvicc Rcscrvc.
the Serics Roscrvc u'ill bc tully tundcd in un anrount spccilicd lirr such Scrics upon issuance ol thc Bonds

. Cert i ficatc o l'a Qua li licd lndependcnt C'onsu ltant that P WSA u'i ll hc ablc to mLrt thc Ratc Covcnant in the

Scnior lndenturc. taking into account:

- Maxinrurn AnnLral l)cbt Scrvicc rrrr thc proposcd llonds

- Additional Nct l{cvcnucs lionr nrtcs, ll'cs, and ()thcr chdrgcs ad_iustcd to rcllcct any ratc incrcirscs that
had not bqcn clicct throughout thc l-cst Pcriod hut huvc bccn upprovcd and irnplcmcntcd hy Lhc PWSA
by thc issuanccol'thc borrds and go into clll'ct rvithin livc ycars

Additional Nct Rclcnucs that PWSA rnay rcalizc within thc lirllowing livc yoars liorn the'addition ot'
assets it pnrposcs to fltrancc through lhc issuancc ol'the bonds

OR
. ('crtilicatc o I'a thc Au thorizcd Rcprcscntal ivc o I' thc Authority stat ing thut hascd on thc Authority's linanc ial

rccords lilr thc'fcst Pcriod. thc Authority has rnct thc Rutc ('ovcnant in thc Scnior lndcnturc. taking into
acc()urrl thc maximurn Annual l)cbt Servicc on thc proposccl Scrics ol'Additional l]onds

. Iror purpuscs of thcsc tcsts. Add itirxa I Indcbtcdnsss 'l-cst Nct Rc\ cnucs arc uscd in plucc o l' Ratc ('ovcnant
Nct Rclcnucs

Can hc a Common Deht Sen ice Re'scrve or a Separate Scrics Deht Serv ice Rescrlc

Cornnxxr [)qbt Scrvicc Rcscrvc Rcquircrnent shall nrcan that lirr oll Bonds sccurcd hy thc Cornmon
Rcscrvc, thc rcscrvc is sullicient t() pcy thc lcast ol'thc standartl thrcc-prong tcst

PG1160
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FINANCING SCHEDULE

S MTWT F S

t 2 3

4 5 6 7 8 9 l0
ll 13 t4 15 16 17

18 19 20 21 22 23 24

25 26 27 28 29 30 3l

Key transaction datc

23
910

WT F S

4 5 6 7

t2 13 t4
15 16 t7 18 19 20 21

S

I

8

22 23 24 25

29 30

SMTW
l2

6789
13 t4 15 16

20 21 22 23

27 28 29 30

MT T
J

l0
17

FS
45
lr t2
l8 t9

26

Markct holiday

Octobcr 2020 November 2020 Dcccmber 2020

By COB November 4,2020Receipt of Ratings:

Post Remarketing Circular / POS Week of November 2,2020

Week of November 9,2020Remarketing / Pricing:

Series C of 201 7 Mandatory Tender Date December 1,2020

December 1.2020Settlement

Anticipated Financing Schcdule(r )

Nole:
| ) Prelinrinary, subjcct to changc
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CREDIT STRENGTHS

. Current management team is experienced and committed to delivering quality, reliable service to
PWSA ratepayers

. PGH2O 2030 is a strategic plan for the utility that identifies over $l billion of high priority capital
improvements and includes a number of financial targets including maintaining a minimum 1.35x

debt service coverage ratio on the Senior Lien and l.l5x on total debt service

. Long standing history of willingness to raise rates, predating PUC process

. Positive trajectory following February 2019 PUC joint settlement

- Rates were raised by roughly l3%

. Robust and diverse servlce area economy of Pittsburgh with strong higher education and healthcare
presence

. Healthy economic area that has a demonstrated a unique ability to reinvent itself

. Well established customer base with the top five customers located in the System for at least 75

years

. Ample water supply, providing water to approximately 306,000 people

. Water demand of 70 million gallons per day (MGD) while supply allows for up to 100 MGD

. Demonstrated improvement in lead monitoring levels and progress in lead service line replacement

. ln the process of implementing a regional strategy for CSO and SSO reductions

Committed
Management
Team

Solid Rate
Managenrent
Record

Strong and
Diversified
Customer Base
and Service Area

Water and Sewer
Systems
Operations and
Capital Planning

PGH



FR Vil.19

CONTACT NFORMAT ON

The Pittsburgh Water and SewerAuthority (*PWSA")

Edward Barca Director of Finance (412) 2ss-8e47

Financial Advisor: Public Resources Advisory Group

-
II

- Tom Huestis Senior Managing Director (610) 580-7007

PGH
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VII. RATE OF RETURN

VII.20. Provide a listing of all securities issuances for the company and, if applicable, its
parent projected for the next 2 years. The response shall identifu for each projected issuance the

date, dollar amount, type of security, and effective cost rate.

RESPONSE:

PWSA expects to utilize a combination of long-term debt and available cash to meet

financing needs during the next two years. Based on the current financial plan and CIP, PWSA
expects to issue the debt shown below during 2021 and2022.

2021 Projected

Revenue Bonds: $130,000,000 4.00% 30 Year Term

2022 Projected

Revenue Bonds:

Bank Loan:

5130,000,000 4.00% 30 Year Term

$12,900,000 4.00% 5 Year Term
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VII. RATE OF RETURN

VII.2I. Identiff any plan by the company to refinance high cost long-term debt or
preferred stock.

RESPONSE

There is a potential cost savings in the taxable refunding of the Series 2013 A and B
bonds. The PWSA will consider completing this taxable refunding when going back to the
capital markets to issue new money bonds during the summer or fall of 2021.
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VII. RATE OF RETURN

YII.22. Provide copies of all securities analysts' reports relating to the company and its
parent, or both, issued within the past 2 years.

RESPONSE:

Please see PWSA's response to FR VII.18.
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VII. RATE OF RETURN

YIl.23.If applicable, supply a listing of all common equity infusions from the parent to

the company over the past 5 years. In each case, identify date and dollar amount.

RESPONSE

Not applicable.



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

Vl1.z4.lf applicable, identifo the company's common dividend payments to its parent for

each ofthe last 5 years.

RESPONSE:

Not applicable.
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VII. RATE OF RETURN

VII.25. Provide the latest year-by-year financial projections for the company for the next

5 years. Also, please indicate the date these projections were prepared; whether approved by

management; and whether the projections have been submitted to bond rating agencies. The

information will be treated in a confidential mtlnner, if requested by the company in writing, as

set forth in52Pa. Code $ 5.423.

RESPONSE:

Please refer to the direct testimony of Edward Barca. These projections were developed

for the purpose of this rate case filing and Cost of Service analysis. These projections, developed

in conjunction with PWSA by Raftelis Financial Consultants, Inc., have been approved by

PWSA management but they have not been submitted to bond rating agencies.
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VII. RATE OF RETURN

VIl.26. Provide the company's 5-year construction budget.

RESPONSE:

Please see below.

Year Construction Budget
2021 $ 233.329.33s
2022 r9t.638.266
2023 263.394.678
2024 243.983.056
2025 298.489.218
Total $ 1.230.834.553
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VII. RATE OF RETURN

Vll.27 . Identify the company's and, if applicable, its parent's capital structure targets

(percentages of capital types). Provide the complete basis for the capital structure targets.

RESPONSE

Not applicable
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VII. RATE OF RETURN

VII.28. For each month, of the most recent 24 months, supply the company's:

a. Short-term debt balance.

b. Short-term debt interest rate.

c. Balance of construction work in progress.

d. Balance of construction work in progress which is eligible for AFUDC accrual

RESPONSE:

a. PWSA does not have any short-term debt. The only debt-related current liabilities on

PWSA's balance sheet is the current portion of long term debt.

b. Please see the response to VII.28a

c. Please see the table below

CWIP 2020 20L9

January 128,859,462 132,955,540

February 136,396,143 137,805,0M

March L49,786,207 1M,o39,995

April L55,794,!92 753,319,772

May t6L,399,574 160,190,788

June 166,036,656 770,973,537

July L77,6L3,997 777,725,303

August L87,752,649 185,282,000

September 202,MO,55L L93,782,592

October 2L4,753,248 203,086,300

November 229,L28,MO 2L3,425,552

December L4L,7tL,776 224,477,050

d. Not applicable
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VII. RATE OF RETURN

YII.29. Fully identify all debt, other than instruments traded in public markets, owed to

all shareholders, corporate officers, or members of the board of directors, its affiliates, parent

company, or subsidiaries.

RESPONSE

Not applicable.
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VII. RATE OF RETURN

VII.30. Provide a summary statement of all stock dividends, splits, or par value changes

during the2-year calendar period preceding the rate case filing.

RESPONSE

Not applicable.
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VII. RATE OF RETURN

VII.3 1. If a claim of the filing utility is based on utilization of the capital structure or
capital costs of the parent company and consolidated systern, the reasons for this claim must be

fully stated and supported.

RESPONSE

Not applicable.
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VII. RATE OF RETURN

VIl.32. To the extent not provided elsewhere, supply financial data of the company, and

its parent, if applicable, for the last 5 years.

a. Times interest earned ratio-pre- and post tax basis.

b. Preferred stock dividend coverage ratio-post tax basis.

c. Times fixed charges earned ratio-pre tax basis.

d. Dividend payout ratio.

e. AFUDC as a percent of eamings available for common equity.

f. Construction work in progress as a percent of net utility plant.

g. Effective income tax rate.

h. Internal cash generations as a percent of total capital requirements.

RESPONSE:

a. Please see the table below.

Times interest earned 2016 2017 2018 2019 2020
Pre-Tax 0.95 0.82 3.12 2.57 1.87

Post-Tax N/A N/A N/A N/A N/A

b. Not applicable.

c. Please see the table below

d. Not applicable

e. Not applicable

Times Fixed Charses Earned 2016 2017 2018 2019 2020
Pre-Tax 0.95 0.82 3.t2 2.57 t.87
Post-Tax N/A N/A N/A N/A N/A

f. Please see the table below



Pittsburgh Water and Sewer Authority's Base Rate Filing

VII. RATE OF RETURN

g. Not applicable

h. Since 2013, PWSA has financed capital assets almost entirely with funds from bond
issuances, Pennvest loans, and, more recently, utilizing their revolving line of credit.
However, starting in FY 2020, the PWSA has a goal of funding at least lloh of
capital expenditures with internally generated funds (PAYGO), as measured on a
five-year basis. Please refer to the direct testimony of Edward Barca and Tom Huestis
for more information.

2016 2017 2018 2019 2020

CWP as Percent of Net
utility Plant

13.t3% 14.53% t8.39% 16.29% 11.29%
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VIII. RATE STRUCTURE AND COST OF SERVICE

VIII.I . Provide a complete, fully allocated, cost of service study if an interval of 3 years

has passed between a previous cost of service sfudy and the historic test year date of the current
filing. The cost of service study shall provide the necessary data to determine if the water or
wastewater rate structure is fair and equitable to all classifications of water or wastewater
customers (including public and private fire protection customers) and reflects, as nearly as

possible, the cost of providing the service. The study shall correspond to the test year proposed
revenue requirements (future test year only, if used). Summaries of conclusions and all back-up
calculations shall be made part of the submission of the cost of service study, and shall include
the following:

a. A description of the allocation methods used. A comparison of the allocated
cost of service by class with the present and proposed revenues. A cost of service
schedule showing the rate of return produced by present and proposed rates by
class of service.

b. Indicate if the method used for establishing the allocation factors in the cost of
service study deviates from the previous study submitted in the last rate case. If
yes, indicate which allocation factors were changed and discuss the reason for the
changes.

c. Supply the average day, the maximum day and the maximum hour deliveries to
the systan adjusted for storage for the historic test year and2 prior years. Also
provide workpapers, analyses, comparative data or other documentation
supporting the estimated maximum day and peak hour demands by customer class

reflected in the company's cost of service sfudy.

d. Explain thoroughly the methodology employed if the company distinguishes
between transmission and distribution or collection mains in its allocation of
costs.

e. Provide a detailed explanation of how storage is utilized to meet base,

maximum day and maximum hour demands.

f. Provide workpapers, calculations and supporting documentation which develop

the equivalent meters and equivalent service line weights reflected in the
company's cost of service study.

g. Provide all workpapers and supporting documentation for the fire flow
requirement and duration utilized in the cost of service study.
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VIII. RATE STRUCTURE AND COST OF SERVICE

h. Provide a breakdown of the number and size of private fire seruices according

to the general water service class of customer.

i. Provide a calculation of the company's base cost of water or wastewater per

unit of consumption or usage.

j. Provide a detailed cost analysis that supports the company's customer charges,

by meter size, showing all direct and indirect costs included.

RESPONSE:

Please refer to the direct testimony and accompanyrng exhibits of Harold J. Smith for the

above fi ling requirement.
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VIII. RATE STRUCTURE AND COST OF SERVICE

VIII.2. Provide a listing of negotiated special rate contracts which includes a comparison
ofrevenues under special rate contracts and under tariffrates. Provide the cost ofservice
treatment of any deficiency in revenues resulting from the negotiated special rate contracts.
Special rates are defined as rates not contained in the currently effective tariff.

RESPONSE

Please see attached.

PWSA provides service under negotiated special rate contracts for eight wholesale
customers. In the cost of service, wholesale revenues are treated as an offset to the retail water
revenue requirernent. For additional information please refer to the direct testimony and
accompanying exhibits of Harold J. Smith.



FR-VIII.2
Pittsburgh Water & Sewer Authority

Wholesale & Contract Cusbmers - Currern Contract vs. Proposed Tariff Rates

I (6,751,249)

'Redines$to-Sere" cB. As $d, chareE i. column H fd the* custoreE iElude a Etail minimm chaEe based on ech @sto.ne.'s mete(s), A.tud dEges mdd be cdtimst upon EqotiafFn,

Wholesale/Contract
Customers

Description Mete6 Fixed Charyes Volume Charges
202L

Charges at
Current Rates

2022
Charges at
Contract

Rates

2022
Charges at

Proposed Tariff
Wholesale Rates

Difference

Aspinwall
Wholesale services to Allegheny;
No minimum charge;
Fralatd hv Inflalion

2 - 6" Meter
1 - 8" Meter $ 0.00/mo $ 3.40/kgal 218,833 220,759 751,478 (s30,719)

Fox Chapel $ 4,589.90/mo

0-15,000k: $3.74
15,000k-30,000k: $2.96
30,000k-7s,000k: $2.69

75,000k-120,000k: $2.62
r20,000k-180,000k: $2.58

> lRO (YY)k: (2 52

2,718,400 7,893,30r (s,t74,qt
Wholesale water services to Fox Chapel;
6-tier decreasing block rate;
Escalated by Overall User Charge Increase

1 - 8" Meter
I - 10" or Larger Meter

2,272,727

Hampton (1)
Escalated bv Overall lJser Charoe Increase

Wholesale water services to Hampton;
3-tier decreasing block rate;

2 - 4" Meters
1 - 10" Meter $ 0.00/mo

0-5,0ffik: $6.65
5,000k-25,000k: $4.10

2S.ffi0k-50.Ofl)k: $2.36
153,961 ( 1s3,961)

PAwc (1)
Wholesale services to PAWC;

548kgal Allowance;
Fsalattrl hv Inflation

1 - 10" or Larger Meter $ 6,srs.43lmo $ 6.74lkgal 83,062 83,062 120,84r (37,77e)

RSRV - 10"
Wholesale services to Reserve (10" meter);
No Allowance;
Escalated bv aoreed-uoon amount

1 - 10" or Larger Meter $ 3,3s4.94lmo $ 3.89/ksal 419,358 440,O01 r,084,932 (644,930)

RSRV - 5"
Wholesale services to Reserve (6" meter);
175kgal Allowance;
Fralattrl hv aoreed-lrnon amolrnt

2 - 6" Meters $ 1,193.56/mo $ 3.89/kgal 67,180 70,507 155,930 (85,424)

Sharpsburg (1)
Escalated bv Overall lJser Charoe Increase

Wholesale services to Sharpsburg;
175kgal Allowance; 1 - 10" or Larger Meter nla $ 8.ss/kgal t20,ut ( 120,841)

Weswiew (1)
Wholesale services to Weswiew (4 meters);
175kgal Allowance;
Escalated bv Overall llser Charoe Increase

4 - 6" Meters $ 7,554.231mo $ 8.ss/kgal 131,553 157,4M 160,097 (2,693)
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X. BALANCE SIIEET

X.l. Provide a comparative balance sheet for the historic test year-end and the preceding

year-end.

RESPONSE:

Please see 53.52.c.2
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X. BALANCE SHEET

X.2. Provide a detail of other physical property, investments in affiliated companies and

other investments.

RESPONSE:

PWSA is currently in compliance with 52Pa. Code, $ 65.16 System of Accounts. PWSA
has mapped the current Chart of Accounts to provide reports and other required financial
information in conformity with the most recent Uniform System of Accounts for Class A Water
Utilities.
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X. BALANCE SHEET

X.3. Provide the amounts and purpose of special cash accounts as of the historic test
year-end.

RESPONSE:

PWSA does not have any special cash accounts.
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X. BALANCE SHEET

X.4. Describe the nature and amounts of notes receivable, accounts receivable from
associated companies, and any other receivables, other than customers' accounts, greater than
15% of the total. Limit the explanation to variances greater than $10,000.

RESPONSE

PWSA does not have any notes receivable or accounts receivable from associated

companies. Other receivables account for l0.04Yo of total receivables balance with the rest

attributable to billed and unbilled water, wastewater, and wastewater treatment charges from
customers.
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X. BALANCE SHEET

X.5. Provide the amount of accumulated reserve for uncollectible accounts, method and
rate of accrual, amounts accrued and amounts written-off in each of the last 3 years.

RESPONSE:

PWSA maintains a reserve for uncollectible accounts. This reserve, based on an
analytical review of outstanding accounts and historical collection data, is recognized coincident
with recognition of revenue. PWSA has rights to utilize collection agencies, service terminations,
liens, and real property sales to protect its interests, limit further losses, and motivate payments
from delinquent customers. Due to this leverage, PWSA's current policy is not to write off bad
debts. The table below shows the amounts accrued over the last three years.

Per Books
t2t3u20t8

Per Books
1213u2019

Unaudited
12t3U2020

Water & Sewer Conveyance $19,746,025 $21,114.602 $21,087,439
Sewer Treatment 10,609,311 11,341,159 1 1,333,592
Total $30,355,336 $32,455,760 $32,421.020
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X. BALANCE SHEET

X.6. Provide a list of prepayments and give an explanation of special prepayments.

RESPONSE

Please see the table below

Prepaid Expense Amount Paid Cost Period

Commonweahh of Pennsylvania - PaPUC 561,810.12 Sep 2020 6 months of 2021

Coesdale Licensing 283,608.53 Dec 2O2O 2021

Microsoft Licensing t41.666.9r Dec 2O2O l1 months of 2021

CWM Environmental 98.006.67 Dec 2020 1 month of 2O2l

E-Builder Licenses 78,633.35 Jul2020 5 months of 2021

Kubra Prepaid Postage 76,000.00 Nov 2020 2021

Document Management Licensing 47.511.06 Aue2020 6 months of 2021

Microsoft 365 Licensing 40.723.36 Aue2O2O 2021 and2022

Sensus USA 34.476.78 Mar 2020 3 months of 2021

ARCGIS Licensing 31,513.42 Aus.2020 8 months of 2021

Barracuda E-mail Licensing 23.995.53 Dec 2020 I I months of 2021

CADD Drawing Licensing 23.348.00 Dec 2O2O 2021

Pitney Bowes Prepaid Postage 18,305.05 Dec 2019 2021

Sprymobile Licensing 17,149.81 Aus.2020 3 months of 2021

VMWARE Licensing 16.875.O4 Dec 2020 9 months of 2021

US Water Alliance 16.000.00 Nov 2020 2021

Sprybackflow Licensing 14.691.95 Dec 2O2O 10 months of 2027

Sir Speedy Prepaid Postage 14,368.80 Dec 2020 2021

WAMS Licensins 13,320.89 Mav 2O20 5 months of 2021

ARCGIS Software 13.089.04 Aus.2O2O 9 months of 2021

Web Hosting 11,854.45 Jlur:,2020 4 months of 2021

Tech Connect SCADA Support 11,216.51 May 2020 3 months of 2021

P FAS Notifrcation Management 9,863.01 May 202O 4 months of 2021

lnnovyze Software 8.146.05 Mar 2020 4 months of 2021

American Water Works Association 5.846.80 Apr 2020 5 months of 2021
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X. BALANCE SHEET

X.7. Break down and explain in detail any significant items, greater than l5Yo of the total,
in the current assets account listed on the balance sheet. Limit the explanation to variances

greater than $10,000.

RESPONSE:

Cash and Cash Equivalents 2019: $64,680,000

The Authority's cash and cash equivalents are considered to be cash on hand, demand

deposits, and all highly liquid investments, both restricted and unrestricted, with maturity of
three months or less at date of purchase.

Accounts Receivable: Water and Wastewater Treatment 20192 $24,408,000

Accounts receivables consist of monies owed to PWSA for services provided. Customers
are billed on a monthly billing cycle by the Authority based on actual or estimated meter

readings. The Authority recognizes unbilled accounts receivable for water service provided prior
to year-end that is billed during the following year. Accounts receivable, both billed and

unbilled, are divided by water (which includes wastewater conveyance) and wastewater
treatment. Accounts receivable are presented net of a reserve for uncollectible amounts.
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X. BALANCE SHEET

X'8' Explain in detail, including the amount and purpose, the deferred asset accounts that
currently operate to affect or will at alater date affect the operating account supplying:

a. Origin of these accounts.

b. Probable changes to this account in the near future.

c. Amortization of these accounts currently charged to operations or to be charged
in the near future.

RESPONSE:

As explained below, PWSA maintains various swap agreements that represent deferred
outflows and/or inflows.

a' During December 2017, the Authority issued $165,390 First Lien Revenue Refunding
Bonds composed of Series A (159,795) and Series B (taxable) ($5,595). The proceeds of
the bonds were used to fund the costs of the refunding of all or a portion of the
Authority's outstanding Series of 19988, 20084, 2008D-1, and 20138 water and sewer
system revenue bonds.

The201l A and B Bonds were issued at a bond premium of $23,374, which is being
amortized as an adjustment to interest expense over the life of the bonds.

The 2017 A Bonds at December 3 I , 2020 and 2019 have carrying amounts of $ I 29,61 0
and $142,605, respectively. The 2ol7 B Bonds were paid off during 2olg.

During December 2071, the Authority issued $218,805 Series C First Lien Revenue
Refunding Bonds, the proceeds of which were used to fund the costs of refunding the
Authority's outstanding Series 2008 B-1, B-2, and.D-2 water and sewer system revenue
bonds. The Bonds bear interest at the LIBOR index rate. The 2Ol7 CBonds were
remarketed to convert the cash flows of the Authority's outstanding fixed payer swap
portfolio fromT0o/o 1-month LIBOR to the Weekly SIFMA Index (plus a third payment
leg that includes a fixed rate component of the Authority paylng O.ll8%)between the
Overlay Swap's effective date of December 1,2020 and termination date of December l,
2023.

The 2017 c Bonds at December 31, 2019havea carrying amount of $21g,g05.

b' The Water and Sewer System First Lien Revenue Refunding Bonds Series C of 2017
were issued with a mandatory tender date of December l,2OZ3.A mandatory tender
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X. BALAIICE SHEET

requires that the Authority purchase the bonds on the tender date with proceeds from
a remarketing, which could be from another public offering or a private bank loan.

The outcome of this transaction could impact this account in the near future.

However, there is no way to determine what the impact will be until after the

transaction is completed.

c. During the years ended December 31 , 2019 and 2018, the Authority paid $8,243 and

$10,564, respectively, fixed and received$4,464 and $4,430, respectively, variable
related to their outstanding swap agreements.

Current period changes in fair value for the interest rate swaps that are accounted for
as hedges are recorded on the statements of net position as an adjustment to deferred

outflows. Additionally, current period changes in fair value for the interest rate swap

accounted for as an investment is recorded on the statements of revenues, expenses,

and changes in net position as a component of investment income.

Through the use of derivative instruments such as interest rate swaps, the Authority is
exposed to a variety of risks, including credit risk, interest rate risk, termination risk,
basis risk, and rollover risk. A detailed description, valuation, and amortization, ard
associated risks can be found in PWSA's 2019 Audit report (FR VII.l5).
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X. BALANCE SHEET

X.9. Explain the nature of accounts payable to associated companies. Provide a

breakdown by category.

RESPONSE:

PWSA has no associated comPanies.
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X. BALANCE SHEET

X.10. Provide breakdown and explanation of other deferred credits as to their origin and

disposition policy, for example, amortization.

RESPONSE

Deferred Charge on Refunding

The Authority has recorded a deferred charge on refunding, which is shown as a deferred

outflow of resources on the statements of net position.

Balance at
t2t3u20tE Additions Amortization

Balance at
t2t3u20t9

$ 102,534,000 $ 4,686 $ 8,208 $ 99,012,000

Interest Rate Swaps

The aggregate change in fair value during the year for hedging derivatives is reported on
the statement of net position as a deferred outflow and swap borrowing and the investment
derivative is considered an ineffective hedging derivative, whereby the change in fair value will
be reported as a change in fair value of swap on the statement of revenues, expenses and changes

in net position. A detailed description, valuation, and amortization, and associated risks can be

found in PWSA's 2019 Audit report (FR VII.l5).
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X. BALAIICE SHEET

X.1 1. Provide an explanation and method of funding of any reserves, other than

depreciation and bad debt appearing on historic balance sheet.

RESPONSE:

Operating Reserve Fund 2019 Audit: $18,712,000

PWSA is required by the 2017 Trust Indenture to maintain and fully fund an operating
reserve. Per the indenture, monies in the Operating Reserve Fund can be used by PWSA to pay
for the Current Expenses of the Authority. To the extent the Debt Service Fund is insufficient to
make the required interest in principals on Senior Debt, monies in the operating reserve fund can

be used. PWSA is required to maintain one sixth (1/6th) of the Current Expenses reflected in the
most recent annual audited financial staternents of the Authority. PWSA funds this reserve using
cash generated from operations and has included a deposit in the FPFTY revenue requirement
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X. BALANCE SHEET

X.12. Provide an analysis of unappropriated retained earnings for the historic test year

and 2 preceding years.

RESPONSE

PWSA does not have unappropriated retained earnings. Any revenues collected in excess

of system costs are deposited into cash account for payment of future operating and non-

operating costs.
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X. BALANCE SHEET

X.13. Describe the purpose of any advances made by the company to its parent

corporation and describe all terms and conditions associated with such advances, including an

estimate of future advances or repayments that are expected to occur.

RESPONSE:

Not applicable.
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XI. OTHER DATA

XI.l. Provide the company's monthly balance sheets and income statements for each

month of the historic and future test year.

RESPONSE:

Please see schedules attached.
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(2,806)
(841,539)

(19,440,308) $
(497,167)
(12,3s0)

(2,321)
(39,976)

(8s1,812)
(31,166)

(1,310,775)

(16,384)
(619,7421

(12,m3)
(98,590)

(6,8O4)
(297,7771

(s,896)
(824,080)

(4,503)
(3s,079)

(98s,0s3)
(42,800)

(.r85,303)

EXP€NSES

Salari6 & BereRts
Salari6 Expor
Other Employe ExPeffi

Salanes & Eenefits Total

Direct Operating Expen*s
Gremr@l C6ts
Equipmot Costs

Material CGts
OperatirE Conbacts

Reparrs and l''laintemne
Mir Drect ODsatinq Costs

Inventory ExP - Castjrqs

Inventory ExP - OariR6
lnventory ExP - Equiprent
lnventry ExP - Hardware

lnwntory ExP - HeW Equip

tnventqy EtP - t'lir
lnventtrY ExP - ParB

lnventory ExP - PiPe

tnventtrY ExP - Valvs
OGt Operabng ExPenres Total

General & Mministrative
Mmin F6
keight and Postaqe

Leas and Rent
Profe$ional Sflics
SuPPlis
Travel ard Trainlng

Utility Expen*
Mmrn Mis

Gereral & Admini$rative Total

Oths ExpenPs
Other Expen*s ' CtY

Otier Expenss - Non.OtY

Depr€iation ExPenr
lnterest ExPen*

Other Expss Total

1,791,602 $ r,876,777 $

s52,446 518,580

2,344,048 2,395,357

1,831,142 $ 1,895,700 $

544,540 s42,342
2,3?5,982 2,439,042

1,805,349 $ 1,899,542 $ 2,822,407 {
550,v2 575,101 622,393

2,355,891 2,475,744 3,4',14,800

1,832,308 $ 1,831,936 $ 1,855,266 $

5s2,228 576,358 581,509

2,3U,537 2,q8,294 2,436,875

r,906,835
555,307

2,463,142

3,561,198
593,844

4,255,U2

345,699
194,4tO7

35,659
6,588,oer

184,r04
65,154

470

5,821
34,861

4,866
12,251
46,2t8

6,322
7,526,893

274,742
1,44r

47,307
5,289,2 I I

20r'.,634
73,469
29,373

383,1,18

115,153
55,007

7,A93,257
332,585
37,39

1,517

445,676
33,221

5,237
7,135,130

t96,847
48,971
(1,276)

1,399
10,421

2,2@
4,952

15,991
1,946

7,A95,742

2A6,LOl
75,533
15,050

1,05a,407
r41,v4
39,661

1,425

13,567
41,899

10,302
13,144
40,138
13,620

7,761,398

345,053
63,833
48,652

7,6@,921
121,605

53,214
31,819

9,589
14,200

189,214
67,581
,10,400

8,485,118
560,843

49,209
12,205

2,473
45,043

4,434
10,086
37,859

2,420
9,508,284

413,890
92,676
16,624

8,604,518
r,2a6,944

88,202
5,255

s,229
12,418

2,811
4,255

29,288
385

10,582,597

322,355
92,37r
44,059

8,848,995
1,902,352

71,801
88,499

1,583

26,124

39,635
1,804,157
3,154,103
4,997,894

3,10,638

88,918
38,915

7,439,227
101,521

13,639
14,2t7

17,275
77,973

556
22,005
17,511
57,056
30,042

8,259,488

119,612
6,188

95,456
3,474

68,2r2
2,311

)8,)49
30,470

t,6v,471

353,953
53,651
14,838

8,006,,140
9n,@8

7,188
8,273

151,968
(42,053)
7r,320

t2,755,525
3,278,96
(163,8s8)

2,262

2,281
26,244

3,1 09

10,933
21,576

3,814
5,988,137

2,469
9,579

r,127
13,248

7tl
10,000
23,060
5,404

9,475,500

14,252

4,2A9,265
(83,714)

1,81 1,723

3,184,398
9,201,672

885

91,127
6,003

224,729
2,tro,973

80,414
4,352

92,430
48,6'60

2,558,87

110,089
5,848

108,93r
1,107,719

9r,26
28,415

821,971
12,420

2,287,658

1,004
4,556

46,775
13,915

a,a97,46

8'.,163
7,835

90,054
1,320,660

88,932
5"168

481,812
34,A77

2,110,798

88,449
863

93,366
1,313,714

45,052
1,692

399,662
185,138

2,t27,934

63,423
t02,264
85,252

r,058,108
4,r2r

|,224
426,958

45,002
1,826,356

70,784
2,174

89,758
1,565,722

37,697
(2,030)

390,206
19,858

2,t?4,169

2,237
39,652
55,489
6,94

8,553,268

47,058
1,8fi,178
3,t35,775
4,987,01r

66,r51
2,469

88,052
855,074

46,923
347

331,489
259,948

1,650,463

6,46t
2,83s

88,049
t,367,716

56, r90
3,000

42t,072
(2,338)

2,002,98s

2,2O4
39,149

ll 1,700
8,403

11,559,796

77,114
118,538
109,241

2,243,132
45,834

2,W3
330,389

23,931
2,95r,223

32,U7
?9,O57

92,203
1,095,601

41,119
21,271

3n,747
28,515

1,770,t59

1,924
5,380

56,701
2,74

15,346,979

757,437
t79,877
80,028

2,481,884
408,761

4,531
339.379

13,164,092
17,416,089

16,427
r,804,407
3,168,316
5,049,150

n,225
1,804,406
3,102,313
4,985,943

J4,857
1,804,365
3,197,852
5,037,O74

39,184
1,804,365
3,088,215
4,931,763

26,738
1,804,250
3,076,115
4,907,403

37,300
1,804,178
3,r23,281
4, 4,7@

41,163
1,804,158
3,088,764
4,934,084

36,218
1,8o4,106
3,073,231
4,913,555

11,825
1,804,051
3,069,918
4,885,795

Expenes Total

(Profit) / Loss s (2,745,077) s (4,370,381) s (2,498,415) g e,n4,5s4l s (3,281,754) I sr2'887 s (2'152'S431 5 (4'8OE'3{X'} s (252'565) I (2'481'4E7) s (1',3s7',s50) s 2s',315',238



FR-XI I
PitBburgh W.ts I SdGr Authority

@
Pcr l@ks
tl3tl2o2tI'lonttly Prctit / LE

iEVENUES

Lnrlrty RevenE
Fee Reven*
N4rs Rwtrue
lnterest Ircome (NonTrust)

lnterest Ircome (Trust)

Other Income
Garn/L6s on Ast Drspo$l

Revenu6 Total

Expenses Total

(Proflt) / Loss

$ (18,341,477)
(72,s76)
(78,812)

EXPENSES

Salanes & Benefits
Salafles Exptrre
Other Employe Expens

Salanes & Benefits Total
Drrect Operalng Expenses

ChemrGls Costs
Equrpmtrt Costs
Matenal C6ts
Operatng Conkacts
Reparrs and MarnteBn€
Nir$ Drrect Opqatrng Costs
Inventory Exp - Casbngs
Inventory Exp - Oanfiq
lnventory Erp - Equrprent
lnventory Exp - Hardware
lnventory Exp - H@vy Equrp

lnventory Exp - Mrs
Inventory Exp - Parts
Inventory Exp - Plpe
Inventory Exp - Valvs

Drrct Operabng Expenss Total
GeneEl & Admmrstrdtve

Admrn Fffi
kerght and Postage

Leaes and Rent
Profesonal Sflr@s
supples
Travel and Trarnrng
LJtrlrty Expens
Mmrn Mr$

General & Admrnrstrabve Total
Oths Expen*s

Other Expen*s - City
Other Expenres - Non Crty

DeprtrEbon Expenr
Interest Expens

Other Exps*s Total

@

t,952,323
596,520

2,54.8,U3

301,038
55,932
39,415

6,570,430
212,403

4,86
844

t,675
22,fi3

1,500

7,891
23,716

4,091
7,246,703

62,796
21,728

154,714
r,573,336

53,622
8,490

566,581
31,1,976

2,753,243

t3,837

125,779
139,616

$ 12.688.405

s (s,E04,450)



Per 8@ks
tl3tl2o2o

Per 8@ks
2l2Al2O2()

42,362,1t7

23,490,668
1,735,870
2,895,836

70,486,091

150,974,389
998,895,442

(3r2,42s,246)
12,180,991
(6,7,917)

(1,488)
u2,656,r72

Pe. O@lG
ttltolm2o

FR.XI 1

22,487,576
2,075,156

13,026,981
97,798,9t7

P6 Eooks
tl3Ll2o2o

Per B6ks
4l3Ol2O2O

Per B@ks
6ltol2o2o

Pq A@ks
7l3tl2oxt

Pittsburgh Wats & Sre. Autidlty
@

P6 Books
5lttl2o2o

Par B@ks
9laol2020

Per B@ks
toltrl2o2o

Per B@ks
t2latl2o2o

Ps B@ks
al3Ll2o2o

ASSETS

Currqt A5EE
Gsh
Short-Tsm Invesrnenb
Ac@unts Rreivable
lnventory
O$er A5EE

Current Assets Total
Trust€d Funds

Trudeed Funds
Trusteed Funds Total

Long-Term Asts
Constrwbon In.Progrs
utility Ass€ts
Acam Depr - L.ltility AsFts
Non Ljtalty Ass€ts
Accum Depr - Non utility AsreE
Bond lssue C6ts

Long-Term As*ts Tobl

Asts Total

6,196,677
6,196,57?

50,989,432
50,989,4t2

6,658,777

23,845,153
1,6t2,ffi
4,535,93

,102,533

39,361,7U
39,36r,764

141,437,704
998,895,,142

(310,576,311)

12,180,99r
(5,912,446)

(1,488)

835,923,897

37,539,206

23,225,7U
2,020,91
2,894,725

65,680,585

t5r'',364,447
998,895,442

(314,174,139)
12,180,99r
(7,023,388)

( 1,488)
854,241,865

.o,167,011 $

25,085,252
2,008,859
2,890,983

70,152,105

50,953,057
50,953,057

4 1,691,905

25,113,845
1,996,640
2,8€9,63

72,692,053

50,896,570
50,896,670

175,977,820
998,895,i142

(317,67r,812)
12,180,991
(7,134,330)

(1,488)

862,246,624

43,054,967 $

24,252,06s
2,071,264
2,864,082

72,242,379

3A,467,t9

24,559,659
2,1@,261
2,46r,634

58,097,753

50,888,880
50,888,880

t92,192,243
998,895,442

(32r,t69,227)
12,180,991
(7,245,272)

(1,488)

874,852,690

25,928,906
2,186,153
2,86t,634

44,008,408

78,t4t,934
78,141,934

202,330,895
9q4,895,442

(322,917,914)
12,180,99r
(7,J@,743)

(1,488)
883,r87,184

26,3t9,624
2,t02,542
2,856,720

51,,177,025

39,2t7,225
39,217,225

217,018,79?
998,895,ir42

(324,655,6m)
12,180,991
(7,356,214'.t

(r,488)
896,070,929

22,916,317
1,938,531
2,456,720

45,375,466

39,229,177
39,229,177

229,331,494
998,895,442

(326,4ts,23s]
12,r80,991
(7,411,68s)

(1,488)

906,579,521

22,745,551
1,924,96
2,852,914

76,043,200

39,2t7,777
39,217,n7

243,706,86
998,895,,142

(328,163,815)
12,180,991
(7,467,rs5\

(1,488)
919,150,662

12,031,715 $ 19,898,138 i 17,663,897 $ 48,475,@0 5 @,209,2M

50,868,356
50,858,356

59,nO,979
59,n0,979

t70,372,438
998,895,442

(315,923,033)
12,180,991
(7,078,859)

(1,488)

858,i145,492

180,614,902
998,895,442

(319,420,519)
12,180,991
(7,189,801)

(1,488)
855,079,528

159,063,602
1,089,953,784
(328,011,528)

11,977,48
(7,318,98s)

(1,488)
925,662,794

I.IAEIUNES & EQUITY

Cunot Liabilities
C!rent MAurities of Lmg-Tsm Debt
Ac@nts Payable
Acsued Payroll
AP kom TMteed FuMs
AP Retainage
Ottler OJrrent Liabilibes

Current Liabrliti6 Total
Long-Term Uabilibs

Long-Term Oebt
Other LT LEU|ibs

Long-Term Uabilities Tobl
Equity

Contributed CapiEl
Net invesunent in capital asts

Equity Total

Net (Profit) tr Loss

Uabilibs & Equity ToLal

(40,328,27r) (38,789,870) (38,814,204) (37,465,196) (38,2s7,170) (38,409,202) (38,132,696)

(8s,972,382) (86,334,23s) (72,823,00s) (75,106,3s5) (76,317 ,9r2\ (79,043,182) (81,570,488)

(26,6s3,W\
(5,860,621)

(898,572)
(r2,23r,2731

(876,552,918)
(6,181,506)

(882,734,424)

(s,277,000)
4,561,2ffi
(6rs,714)

(2,74s,077)

(25,442,r70)
(s,ssl,s6s)

(706,2r3)
(14,844,4 l7)

(878,370,833)
(6,181,s06)

(884,ss2,338)

(s,277,0@)
4,66t,286

(615,7 14)

(7,115,458)

(26,235,323)

15,27r,27r)
(69?,444t

(1,804,763)

(880,7s6,670)
(6,181,506)

(886,938,176)

(5,277,O00\

4,661,26
(515,714)

(9.6r3,874)

(25,915,392)
(6,628,862)

(678,998)
(4,4r7,907)

(884,337,398)
(5,181,s05)

(890,518,903)

(s,277,0@)
4,66t,26
(61s,714)

(12,388,468)

(2s,@8,495)
(4,836,716)

(584,480)
(7,031,051)

(886,128,778)
(5,181,506)

(892,310,2e4)

(5,277,WO\
4,661,285
(515,714)

1t5,670,222)

(25,303,4 r5)
(5,413,207)

(273,153)
(9,544,194)

(886,570,702)
(5,181,505)

(892,752,208)

(5,271,0@l
4,661,2A6
(61s,714)

(14,857,335)

(24,998,398) $
(5,314,484)

1867,s72l
(12,25?,318',)

(887,529,170)
(6,181,s06)

(893,710,67s)

(5,277,00o)
4,661,285
(615,714)

(17,020,178)

(889,855,981)
(6,181,s06)

(896,037,485)

(s,277,0@)
4,651,zffi
(61s,714)

Ql,824,478)

(880,328,252)
(6,181,506)

(885,509,758)

(5,277,W)
4,661,286

(515,714)

(22,@t,t4s)

(885,528,360)
(6, 181,506)

(891,709,855)

(5,277,O@\

4,661,2&
(615,714)

(24,572,631)

(23,783,095) t
(s,203,03s)

(7s5,017)
(6,990,2s9)

(40,360,433)
(77,091,839)

(923,668,214)
(6,181,506)

(929,849,120)

(s,22,m0)
4,661,285
(6rs,714)

(2s,930,r81)

(27,890,482)
(4,013,953)
(1,091,924)
(9,797,9)6)

(s6,726,s3r)
(99,520,875)

(975,400,389)
(6,1s6,s84)

(98r,ss5,972)

(s,277,W)
4,661,286
(615,714)

(614,943)

(24,593,412) 

' 
(24,389,s08) I (24,08s,869) $

(s,120,457) (7,71s,754) (4,8@,701)
(551,892) (1,098,687) (s87,569)

(14,870,482) (r,849,847) (4,420,053)

(,r,0,587,135) (41,270,598) (19,4O7,s70)

(8s,933,379) 175,324,394) (73,351,752)
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Pittsburgh Wets & sdcr Aut rority
@

Pcr l@ks
tl3rl2o2t

ASSETS

Currot Asrts
cash
Short-Term Investrnents
Ac@unE Recervable
Inventory
Osler Asrets

Curent Assets Total
Trust€d Funds

Tru$eed Funds
Trusteed Funds Total

Long-Term Assts
Constrwtlon.In. Progre$
l.nrlty As*ts
Acom Depr - lnrlrty Ass€ts
Non,t trlrty Assets
Acam Oepr - Non Utrhty Asrb
Bond Issue C6ts

Long-Term Asrets Total

As*ts Total

LIAEIUN€S & EQUITY

Cu116t Lrabrlrt€s
Current Matunbes of Long-Tm Debt
Ac@nts Payable
Accrued Payroll
AP From Truste€d Furds
AP Retarnage
Other Current Uabilibes

Current Lrabrlrbes Total
Log-Term llabrlrb6

Long-Term Debt
Oher LT Lrabrlrbes

Long-Term Uabrlrtes Total
Equrty

contnbuted cap,tdl
Net rnvestrnent rn caprtal asts

Equrty Total

Net (Profit) or Loss

Uabrlrtres & Equty Total

s9,902,96s

26,549,697
2,145,289

13,025,635
101,623,586

59,893,539
59,893,539

163,960,513
1,089,953,784
(328,01 1,528)

11,977,4ffi
(7,318,985)

(1,488)

930,559,705

$ r,092,076,831

(27,589,285)
(s,063,8{5)
(1,531,451)
(9,797,976)

(55,133,391)
(99,115,947)

(978,844,W7)
(6,156,584)

(98s,001,s81)

(5,277,@O)
4,046,343

( 1,230,657)

(5,804,.150)

lJl4:,uI3E:I



Pittsburgh Water and Sewer Authority's Base Rate Filing

XI. OTHER DATA

XI.2. Supply a copy of internal and independent audit reports of the historic test year and

prior calendar year, noting any exceptions and recommendations and disposition thereof.

RESPONSE:

Please refer to FR VII.15 for the Decernber 31,2019 and 2018 audited financial
staternents.



Pittsburgh Water and Sewer Authority's Base Rate Filing

XI. OTHER DATA

XI.3. Provide all monthly or quarterly, or both, budget variance reports to management,

or the board of directors, or both, submitted during the past year. Please provide the most recent
detailed budget variance report which the company compiled, and update as additional reports
are issued.

RESPONSE

Please see attached.
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1 I. INTRODUCTION

PLEASE STATE YOUR NAME AI\D CURRENT POSITION WITH PWSA.

My name is William J. Pickering. My position with The Pittsburgh Water & Sewer

Authority ("PWSA" or "Authority") is Chief Executive Officer.

HOW LONG HAVE YOU HELD THIS POSITION?

I assumed the position of Executive Director for PWSA on June 1,2020. On November

13,2020, my title changed to Chief Executive Officer, through modifications made by

the Board to the Bylaws.

a. WHAT ARE YOUR VARIOUS JOB RESPONSIBTLITIES?

A. In my present position, my responsibilities include executing policy goals and objectives

established by the Board of Directors; preparing an annual business plan and budget;

developing, supervising and administering the PWSA's staff and programs; directing the

operation of the water system; overseeing the operation of the sewer system and related

stormwater system; developing and implementing acapital improvement and

maintenance plan; directing water Customer Assistance Program efforts; and interacting

with customers, elected officials, consumer groups, govefilmental entities and the media.

A. PLEASE SUMMARIZE YOUR BACKGROUND AND EXPERIENCE.

A. Prior to joining PWSA in fall 2016,I was Manager of Communications and Government

Relations at DC Water. There, I managed the communications program and spearheaded

DC Water's interactions with the federal, District and neighboring local governments. I

have also held several positions in the local and federal govemment. I have a Bachelor of

Science in Political Science from Santa Clara University and received my Certificate in

Public Management from George Washington University.

a.

A.

a.

A.
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HAVE YOU EVER PROVIDED TESTIMONY BEFORE THIS COMMISSION?

Yes. I submitted rebuttal testimony in PWSA's 2020 rate case proceeding at Docket Nos.

R-2020-3017951, R-2020-3017970 andP-2020-3019019. I also adopted the direct

testimony of Robert A. Weimar, PWSA's former Executive Director, in that rate

proceeding.

WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?

The purpose of my testimony is to offer a high-level synopsis of this rate filing while

introducing the other PWSA witnesses presenting testimony and explaining the scope of

their testimony. I will also provide an overview about PWSA to include its continuing

transition process to Commission jurisdiction and the current status of various projects

and initiatives that have occurred since PWSA's 2020 rate case filing.

ARE YOU SPONSORING ANY EXHIBITS?

Yes. I am sponsoring PWSA Exhibit WJP-1, which includes the Rate Case Tables; and

PWSA Exhibit WJP-2, which is the 2019 Cooperation Agreement.

WHO ARE THE OTHER WITNESSES PROVIDING TESTIMONY ON BEHALF
OF PWSA?

The other witnesses providing testimony on behalf of PWSA are:

10

11

12 a.

13 A.

14

15

16
a.

A.t7

Witness St. No. Topics

Edward Barca 2 Support for Proposed Rate Increase, Pro Forma Financial
Results, Development of Operating Budget & Capital
Needs, Sources of Funding, Calculation of Revenue
Requirements, Allocation of Water, Wastewater &
Stormwater Costs, Proposed Rates and Charges

Tom Huestis aJ Support for Proposed Rate Increase, Financial Policies
and Goals, Capital Markets Consideration, Peer Review
of Financial Metrics

{m985s92.8} -2-
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BEFORE DISCUSSING THE RATE INCREASE FILING,IS THERE
ANYTHING YOU WANT TO HIGHLIGHT ABOUT PWSA'S
ACCOMPLISHMENTS IN 2O2O?

Yes. Later in my testimony, I discuss many other examples of positive strides that

PWSA made in2020, but I will highlight some of those accomplishments here. PWSA

has continued to enhance the quality and effectiveness of customer service, provide

responsible and responsive operations service, improve infrastructure reliability, and

maintain regulatory compliance. Of particular note, lead levels fell into compliance with

the Lead and Copper Rule in June 2020 and are the lowest lead levels PWSA has

experienced in 20 years. The lower lead testing results demonstrate the effectiveness of

adding orthophosphate to our drinking water treatment process beginning in April 2019.

In addition, we continued to aggressively replace lead service lines with the goal of

replacing all of them by 2026.

10

11

t2

Witness St. No Topics

Harold Smith 4 Allocation of Total System Revenue Requirements, Water
Cost Allocation and Rate Design, Wastewater Cost
Allocation and Rate Design, Stormwater Cost Allocation
and Rate Design, Gradualism Adjustment, Two Year
Phase In

Barry King 5 Capital Projects, Updates on Rate Case Commitments

Julie Quigley 6 Compliance Plan Stage 2, Customer Service and
Collections Update, Impact of Rate Request on Future
Affordability, Public Notice of Rate Filing (lncluding
Stormwater Fee), Low lncome Customer Assistance
Program Enhancements, Stormwater Service, Customer
Service Issues, Tariff Revisions (Including Fee Revisions
& Line Extensions)

Tony Igwe 7 Stormwater Issues, Stormwater Plan, Proposed
Stormwater Tariff,, Compliance Plan Stage 2 Stormwater

Keith Readling 8 Stormwater Pro gram Revenue Requirernents, ldenti fyin g

Impervious Area, Stormwater Fee Structure, Stormwater
Fee Billing, Stormwater Credit Program

l3
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Another measure that I wish to highlight is PWSA's increase in spending on

critical water infrastructure improvanents. In 2020, our capital investment was

approximately $122 million - an increase from 2019 - and our largest annual investment

in history, despite construction delays due to the pandemic.

We are also proud of our customer assistance programs, which were established

in 2018 and support our most vulnerable customers. Expansions of those programs went

into effect on January 14,2021.

In addition, PWSA secured a$65,220,000loan from the Pennsylvania

Infrastructure Investment Authority ("PENNVEST"), which has a low-interest rate of one

percent that allows us to reduce costs, and in the long-term, generate savings for our

customers. Since 2019, we have saved ratepayers roughly $80 million by using available

federal and state funding programs over traditional bond financing.

PWSA has also completed a number of construction projects, designed to provide

more reliable service to customers, meet stricter water quality standards and improve

water quality and stormwater management. While PWSA has made significant

achievements, we need to continue these efforts so that we are a utility of the future that

delivers the highest possible quality of services to our customers.

l0

ll

t2

13

t4

15

16

t7

18

19

I OVERVIEW OF NEED FOR RATE INCREASE AND UNIOUE PROPOSALS
INCLUDED WITH THIS FILING

20 a. PLEASE PROVTDE AN OVERVTEW OF THrS FrLrNG.

2l A. Consistent with the significant progress PWSA has made in recent years, the Authority

remains focused on rebuilding and upgrading Pittsburgh's water systems and is taking

every reasonable step to operate efficiently and keep its costs down. Nonetheless, the

Authority's operating and capital expenses continue to increase. To operate our systems

22

23

24
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at the required levels, PWSA requires a revenue increase of $32.2 million, or 17.l

percent. PWSA's extensive Capital Improvement Plan ("CIP"), included with Mr.

Barca's testimony as PWSA Exhibit EB-5, which includes acceleration of the lead

service line replacement program and the refurbishment and replacement of a significant

portion of PWSA's water supply system, simply cannot be accomplished without

additional rate relief. Also, addressing regulatory compliance issues and responding to

unexpected situations that arise due to the age of the system are directly contributing to

increases in operating costs. As Mr. Barca explains in his testimony, the rate increase

that PWSA is seeking is the minimum amount that is needed to continue operations while

meeting the required financial metrics.

PLEASE EXPLAIN THE RATE CASE TABLES YOU ARE PRESENTING AS AN
EXHIBIT WITH THIS TESTIMONY.

PWSA Exhibit WJP-1 includes the Rate Case Tables. Support for the figures in this

Exhibit is provided in the testimony of the following PWSA Witnesses: Edward Barca,

Harold Smith, and Keith Readling.

PLEASE EXPLAIN THE ORIGIN AND PURPOSE OF THE RATE CASE
TABLES.

The Rate Case Tables were developed in collaboration with the parties in PWSA's prior

rate case as directed by the Administrative Law Judges ("ALJs"). Because the

Commission's existing template for this information was developed for traditionally

regulated utilities, the ALJs granted PWSA leave to develop Rate Case Tables consistent

with the cash flow method for calculating the revenue requirement. Pursuant to this

directive, PWSA developed an initial version of the Rate Case Tables and then worked

collaboratively with the parties to further adjust and refine the initial version. PWSA

received helpful feedback from the parties during this process and the final, agreed-to

10

11

t2
a.

13A

t4

l5

t6
t1

a.

18 A.
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version of the Rate Case Tables were shared with the ALJs on July 24,2020. PWSA

Exhibit WJP-l presents PWSA's proposals in this case using this template.

ARE THERE ANY SPECIFIC PROPOSALS INCLUDED WITH THIS FILING
THAT YOU WOULD LIKE TO POINT OUT HERE?

Yes. While PWSA's financial needs are compelling in view of the importance of fully

funding its CIP and enhancing the quality of its services, we are also cognizant of the

financial challenges that many of our customers have faced, and are continuing to face,

particularly as a result of the COVID-l9 pandonic. For that reason, PWSA is proposing

to phase-in the requested rate increase over two years. In this way, the Year I increase

would be$.22 million, or 1l.7Yo, and the Year 2 increase would be $10.2 million, or

5.4%.

As described in greater detail by Ms. Quigley, other rate mitigation measures

included with our proposal are: (i) maintaining the current rate structure; (ii) structuring

the newly proposed stormwater fee to apply both gradualism to the rates and to phase-in

over the proposed two year period; and (iii) a new pilot program to incentivize customers

to enroll in paperless billing and establish auto-pay. While PWSA is introducing a new

stormwater fee for customers, the introduction of the fee benefits residential customers

by providing for a more equitable rate structure since residential customers would no

longer be canying the full burden of stormwater costs that are driven by non-customers,

like surface parking lots and other commercial entities, with large impervious surfaces.

PWSA is also proposing enhancements, as described by Ms. Quigley, in her direct

testimony, to the customer assistance programs. The proposed modifications to the

Winter Moratorium, Bill Discount and Hardship Grant are all designed to assist

customers who may be facing their own financial challenges. Specific changes include:

{m985s92.8} -6-
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(i) a proposed expansion of the Winter Moratorium to include senior citizens, regardless

of income level; (ii) proposals to revise the Bill Discount so that the customers at or

below 50% of the FPL qualify for a volumetric rate discount of 50oh (as compared to the

current discount of 20%) and to offer a 75% discount on the stormwater fee for customers

who meet the general eligibility guidelines for this program; and (iii) a proposed increase

in eligibility income for Hardship Grants from 150% to 300o/o of the FPL. PWSA will

also continue the pilot arrearage forgiveness program agreed to in the most recent rate

case settlement, which was approved by the Commission.l

In summary, PWSA has taken numerous measures to moderate the impact of the

requested rate increase on customers. While the Authority needs to make this request due

to increases in operating expenses and to fund the numerous essential projects in the CIP

that are key to enhancing the quality of utility services that PWSA provides, we have

sought through these other proposals to balance our financial needs against the challenges

faced by customers in paying higher rates.

WHAT INCREASED COSTS ARE DRIVING THE NEED FOR THIS RATE
INCREASE?

t0

ll

t2

l3

t4

l5
t6

a.

17 A. Due to the Commission's recognition in the last two base rate cases of PWSA's

18 substantial capital needs, in approvingrate increases proposed by settlements, the

19 Authority has been able to avoid a financial crisis. However, the Authority has not been

20 able to fully fund its CIP, so as to permit PWSA to enhance the quality of its water,

2l wastewater and customer service. As explained by Mr. Barca in more detail, three

primary cost categories are driving this request for rate relief. They include: (1) PWSA

Pa. PUC v. Pittsburgh Water and Sewer Authority (water), Docket No. R-2020-3017951, and Pa. PUC v.

Piltsburgh Water and Sewer Authority (wastewater), Docket No. R-2020-3017970 (Order entered
December 3,2020).

1

22
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continues to need to increase operations to a level that is sufficient to maintain PWSA's

large system; 2) PWSA's need to recover the cost of long term bonds issued to finance its

increased CIP, which is largely driven by regulatory requirements; and 3) the COVID-I9

pandernic continues to put stress on the financial health of PWSA.

a. CAN YOU PROVIDE MORE DETAIL REGARDING THE ANTICIPATED
INCREASED COSTS IN 2022 RELATED TO OPERATING EXPENSES AND
PERSONNEL?

A. As described more fully by Mr. Barca, the largest portion of the Operating Budget is for

salary and associated benefits. Increases in operating expenses are due largely to

PWSA's efforts to fill its vacant positions so that it has the staff needed to support the

operation of a very large system providing water, wastewater and stormwater servrces.

Also, the annual costs that PWSA incurs to carry bad debt expense for collections related

to pass-through charges of the Allegheny County Sanitary Authority ("ALCOSAN")

have increased and are expected to continue to increase due to the decrease in collected

revenues resulting from the ongoing COVID-I9 pandemic and the planned ALCOSAN

rate rncreases.

CAN YOU PROVIDE MORE DETAIL ABOUT THE ENGINEERING AND
CONSTRUCTION PROJECTS ANTICIPATED FOR 2022?

While this will be covered more fully by the testimony of Mr. King, the key point is that

PWSA is now well-positioned to significantly invest in the various engineering and

construction projects necessary to modernize and update the water supply, water

distribution and wastewater conveyance infrastructure. However, these projects are

progressing and becoming more expensive as they move from the design to the

construction phase. A major infrastructure project addresses the poor condition of the

clearwell constructed in 1908 to store and disinfect filtered water prior to the introduction

10

11
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of the water into PWSA's distribution system. PWSA received approval in Septanber

2019 from the Pennsylvania r**-".r, of Environmental Protection ("DEP") to

implement a series of related key projects to construct a temporary bypass

chlorination/disinfection system, which will enable the clearwell to be shut down from

service so it can be replaced.2 The scope of this project involves numerous, interrelated

components of PWSA's overall infrastructure and completing these projects

expeditiously (with continuing oversight by DEP) will significantly reduce the risks of

water system failure.

The strategic replacement of water mains will improve reliability, improve water

pressure, maintain water quality, and minimize disturbances caused by breaks. As

PWSA replaces water mains, it also removes lead service lines attached to them pursuant

to its Lead Infrastructure Plan. This is a cost-effective way to maintain PWSA's water

distribution system and proactively remove lead. From 2018-2021, PWSA's Small-

Diameter Water Main Replacement Program ("SDWMRP") focused on replacing

existing 4" and 6" diameter water mains that have a history of frequent breaks while also

replacing lead service lines in Level 4 and 5 lead priority areas. Since the most critical 4-

inch mains have been replaced, the planning effort for the 2022-2026 SDWMRP can

focus on a primary objective of removing lead service lines (with some reserved for

locations with a prevalence of breaks), ensuring that the money available for this program

is used as efficiently as it can be with respect to lead service line replacement ("LSLR").

See In The Matter Of: Piltsburgh Water and Sewer Authority, Violations of the Pennsylvania Safe Drinking
Water Act and the Rules and Regulations Promulgated Pursuant Thereto, Consent Order and Agreement
entered September 6, 2019.
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The PWSA Water Reliability Plan, which includes a series of major pumping,

storage, and transmission infrastructure projects to facilitate the replacement of the

clearwell as well as upgrade major core infrastructure in the system, will begin

construction in the fourth quarter of 2021, with a majority of the construction projects in

progress in2022. The construction contract for the Highland No. 2 Reservoir

Improvernents Project, which will replace the liner and cover of the Highland No. 2

Reservoir, will be awarded in April 2021, with major construction activities starting in

March 2022 and concluding in the fourth quarter of 2022. The Rising Main 3

Rehabilitation and Reconstruction Project will intentionally be constructed at the same

time as the Highland No. 2 Reservoir line and cover work, to minimize the duration that

both of these vital infrastructures are necessarily off-line. Other Water Reliability

Projects scheduled to begin constructionin2}22 and continue for at least two years

include the Rising Main 4 Rehabilitation and Reconstruction Project, the Aspinwall

Pump Station Improvements Project, the Bruecken Pump Station Improvement Project,

the Aspinwall Pump Station to Lanpher Reservoir Rising Main Project, the Clearwell

Bypass and Emergency Response Project, the Highland Reservoir Pump Station and

Rising Main Project, and the Aspinwall Water Treatment Plant Electrical and Backup

Power Improvements Project.

Overall, these projects will result in significant construction expenditures in

2022. To finance that additional construction, Mr. Barca explains that PWSA will need

to issue additional long term debt, which will increase its debt service by $22.4 million;

including required debt service coverage, the total additional obligation that must be

recovered in rates is $29.2 million in FY 2022.
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III. DESCRIPTION OF PWSA AND THE PROCESS OF TRANSITIONING TO
COMMISSION JURISDICTION

PLEASE DESCRIBE PWSA.

Created by the City of Pittsburgh in 1984 pursuant to the Municipality Authorities Act,3

PWSA operates the largest combined water and sewer authority in Pennsylvania

producing an average of 70 million gallons of treated water daily and providing service to

more than 300,000 residents as well as up to 520,000 people during working hours in

total throughout the City of Pittsburgh and surrounding communities. PWSA's

employees have expertise in engineering, operations, maintenance, water quality,

customer service, safety, green infrastructure and many other disciplines. PWSA is

committed to continuing to enhance its operations to provide service in a safe, sustainable

and customer-friendly manner at just and reasonable rates.

WHAT INFRASTRUCTURE DOES PWSA MANAGE?

Currently, PWSA is responsible for the day-to-day management, operation, maintenance,

and improvement of virtually the entire City water supply, distribution, and wastewater

collection systems. Below is an overview of these systems.

10

11

12

13a
t4 A.

l5

16

t7
18

t9
20
2l
22
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24
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o The water supply and distribution system consists of a ll7 million gallon per
day conventional flocculation, sedimentation and rapid sand process
treatment plant which was placed in service in 1969,964 miles of water mains
plus more than 81,000 service lines, more than 25,900 line valves, more than
7,300 fire hydrants, one raw water pump station, ten finished water pump
stations, one microfiltration plant, four reservoirs, and ten storage tanks. The
total storage capacity of the reservoirs and tanks is approximately 455 million
gallons. With consideration given to the pressure requirernents of the
distribution system, and storage capacities in each of the 15 pressure zones,
the Authority stores enough finished water to provide (with water use
restrictions) a 3 day unintemrpted supply to all customers should it
temporarily be unable to treat additional water from the Allegheny River.

52 Pa.C.S. $$ s60l-5632
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a The wastewater collection and conveyance system consists of approximately
1,220 miles of sanitary, storm and combined sewer lines, 29,000 manholes,
approximately 30,000 stormwater catch basins and inlets, 38 combined sewer
overflow outfalls, 185 storm outfalls and four pump stations which are

designed to carry both storm and sanitary flows. About 75oh of the systern is
serviced by combined sewers (both wastewater and stormwater are collected
in one pipe) and the remaining2lYo are designed as separate sewage and
stormwater piped systems. The average age of the sewer lines is between 60
and 70 years old, with some portions reaching nearly 150 years in age. The
wastewater collection and conveyance systan discharges to a regional system
that conveys sewer flows through trunk sewers to deliver to a wastewater
treatment which services eighty-three cities, towns and boroughs in Allegheny
County. The regional systern is owned and operated by the Allegheny County
Sanitary Authority ("ALCOSAN")a which maintains interceptors along the
rivers to deliver sewage to its Woods Run Wastewater treatment plant prior to
discharge in the Ohio River. Because the current combined sewer systems
contribute to the Allegheny Region's Combined Sewer Overflow volume,
state and federal water quality regulations apply, including a regional Consent
Decree involving ALCOSAN and the Pennsylvania Department of
Environmental Protection mandating a $2 billion Combined Sewer Overflow
reduction program.s

HOW DOES STORMWATER FIT WITHIN THE WATER/WASTEWATER
CONVEYAIICE SYSTEM?

Stormwater issues arise in two contexts: (l) the combined wastewater system Combined

Sewer Overflows ("CSOs"); and, (2) the municipal separate storm sewer systan (known

as "MS4s";.6 the federal Environmental Protection Agency ("EPA") develops and

implements federal stormwater regulations to require compliance with water quality

ALCOSAN is a municipal authority (created by the City of Pittsburgh to comply with the Pennsylvania
Clean Streams Law enacted in 1937) that serves as the regional sewage treatment facility. 35 Penn. Cons.
Stat. $$ 691.1-691.1001. ALCOSAN provides wastewater treatment for 83 communities, including the
City of Pittsburgh and maintains the facility pursuant to its National Pollutant Discharge Elimination
System ("NPDES") permit. PWSA does not own any sewage treatment facilities or provide consumers
sewage treatment services. ALCOSAN is not regulated by the Commission.

ALCOSAN entered in to a modified consent decree agreement with the Department of Environmental
Protection, which approved a comprehensive, $2 billion, long-term plan to significantly reduce the
overflow of diluted, untreated wastewater into the region's rivers. Details of ALCOSAN's Clean Water
Plan are available at: https:'' wrvu'.alcosan.org,/our-plan/plan-docunrents

MS4 refers to a conveyance that is owned by a public entity that discharges to waters, is designed or used
to collect or convey stormwater, is not a combined sewer system and is not part of a sewage treatment plan.
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standards, which are implemented by EPA and the DEP. Regarding the sewer system,

75Yo of the wastewater conveyance infrastrucfure is designed as a "combined" sewer

systern to capture both wastewater and stormwater in one pipe network. In addition to

the combined system, one quarter of the current infrastructure managed by PWSA

includes separate sewer and stormwater systems, which require compliance with

stormwater management regulations (i.e., MS4) and are subject to National Pollutant

Discharge Elimination System ("NPDES") Permits issued by DEP pursuant to EPA

requirements.

PLEASE EXPLAIN HOW PWSA IS WORKING TO ADDRESS STORMWATER
ISSUES.

As Mr. Igwe explains in his direct testimony, PWSA approaches stormwater management

throughout Pittsburgh in an effort to lower the volume of combined systern overflows.

PWSA's forthcoming stormwater master plan will look comprehensively at stormwater

issues and overlaps both categories of stormwater (i.e. addressing the combined system

and the separate stormwater systern). It also outlines how Pittsburgh intends to use green

infrastructure solutions to manage stormwater.

The master planning effort will utilize innovative strategies including the

following: (i) Recommend an approach that prioritizes collaboration of interagency

partnerships and identifies opportunities to create a more equitable community through

better stormwater management and job creation through the expanded use of green

infrastructure; (ii) Address all applicable regulatory requirements and identify best

management practices that would incentivize and encourage private property owners to

be part of the solution; (iii) Provide performance recommendations to balance the use of

green and gray infrastructure, outline appropriate uses for green infrastructure to
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accommodate Pittsburgh's difficult terrain, and determine the level of stormwater

protection across the City; (iv) Analyze other plans in place to recommend distinct

outcomes that are beneficial to ratepayers and benefit the community through green

infrastructure. In addition, the plan will assess PWSA's stormwater programs in light of

ALCOSAN's recent consent order with EPA and the Department of Justice regarding

combined sewer overflows. Since stormwater management is a regional responsibility, it

is critical to consider the cost to ratepayers and act efficiently so that they are not paying

twice for the same solution.

The primary goals of PWSA's stormwater program are to reduce CSO volume;

implement a stormwater asset management program; define a publicly accepted level of

stormwater management capacity; achieve regulatory compliance; develop partnership

with government and other agencies to access eligible funds for flood protection and

water quality projects; and establish an affordable stormwater utility fee structure.

WHAT IS THE RELATIONSHIP BETWEEN PWSA AND THE CITY OF
PITTSBURGH?

The water/wastewater conveyance infrastructure operated by PWSA is currently owned

by the City of Pittsburgh ("City''). PWSA first assumed responsibility for the system

operation and maintenance from the City pursuant to an agreernent effective January 1,

1995 between the City and PWSA (the "1995 Cooperation Agreement"). Consistent with

a Memorandum of Lease dated July 27,1995, PWSA is on the path to becoming the

official owner of the City's assets and, on September 1,2025, this transfer will be

effectuated.

On Decernber 20,2019, PWSA filed a newly negotiated City Cooperation

Agreement ("the 2019 Cooperation Agreement") with the Commission, pursuant to 66
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Pa. C.S. $ 507, and requested that it be referred to the Office of Administrative Law

Judge ("OALJ") for a formal on-the-record proceeding.T While that proceeding was

pending before the OALJ, Governor Wolf signed into law Act 70 of 2020, which

provides that the 2019 Cooperation Agreement has "the force and effect of law" until

January 7,2025, unless PWSA and the City mutually agree to an earlier termination

date.8 Act 70 of 2020 further provides that the 2019 Cooperation Agreernent, during its

term, shall supersede any provision of the Public Utility Code, a Commission regulation,

policy statement order and any regulatory proceeding pertaining to the issues covered by

the2Olg Cooperation Agreement.e As a result of Act 70, which made further review of

the 2019 Cooperation Agreement unnecessary, the Commission entered a Final Order on

October 14,2020 marking the case closed.

WHAT IS THE OVERALL PURPOSE OF THE 2019 COOPERATION
AGREEMENT?

The 2019 Cooperation Agreement, which is attached as PWSA Exhibit WJP-2, provides

that interactions between the City and PWSA will be conducted on a business-like,

transactional basis. Specifically, it does the following: (i) reflects changes in the rights

and obligations of the City and PWSA with respect to each other; (ii) reflects the division

of services related to the system; (iii) provides for payments by the City and PWSA to the

other based upon actual, verifiable, direct expenses, and in accordance with customary

utility practices under the Public Utility Code; (iv) confirms that payments by PWSA to

the City continue to be subordinate to all debt obligations of PWSA; (v) provides for

Cooperation Agreement betvveen the City of Pittsburgh and the Pittsburgh lilater and Sewer Authority,
Docket No. U-2020-301 5258.

Act of July 23,2020,P.L. 677, No. 70.

Act 70 of 2020, Section 2802-G.
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cooperation by the City and PWSA in their respective capital projects that may impact

each other; (vi) provides for clarification of the responsibilities of PWSA with respect to

City Parks larger than 50 acres and other City properties; (vii) confirms that the system

will remain under public ownership; and (viii) sets forth certain other provisions relating

to the roles and responsibilities of the City and PWSA with respect to the system.

WHAT DOES THE 2019 COOPERATION AGREEMENT PROVIDE FOR
SERVICES BETWEEN THE CITY AND PWSA?

The 2019 Cooperation Agreement provides that the City may render to PWSA the

following services and goods: (i) participation of eligible PWSA ernployees in the City's

Pension Plan; (ii) fuel for PWSA vehicles; (iii) City permits and licenses relating to

PWSA projects; (iv) vehicle fleet maintenance services; (v) 50% of street sweeping costs;

and (vi) other goods and services as may be agreed upon by the parties. It further

provides that PWSA may render the following services and goods to the City: (i)

providing water through PWSA water mains to City properties; (ii) fire hydrant services;

(iii) conveyance of sewage through PWSA sewer mains to ALCOSAN and payment of

ALCOSAN charges; and (iv) payment of any subsidy to other water service providers.

PLEASE DESCRIBE SOME OF PWSA'S OBLIGATIONS UNDER THE 2019
COOPERATION AGREEMENT.

PWSA's obligations under the 2019 Cooperation Agreement include: (i) responsibility

for the operation, maintenance, repair and replacement of water mains in City Parks, and

for existing and new service lines, which provide water service to City Parks larger than

50 acres; (ii) responsibility for the operation, maintenance, repair and replacement of

sanitary sewer and combined sewer mains in City Parks, and for existing and new sewer

laterals within City Parks larger than 50 acres; and (iii) responsibility for the operation,

maintenance, repair and replacement of water mains providing water service to City

t7
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properties, and the operation, maintenance, repair, and replacement of sanitary sewer and

combination sewer mains on City properties. The 2019 Cooperation Agreement also

addresses PWSA's obligations relating to service lines and sewer laterals on City

properties, and for the provision of water and sewage service to specific entities under

contracts with the City at phased-in charges. It further establishes a phase-in of PWSA

charges on City-owned metered properties for all water usage and fire hydrant usage.

The 2019 Cooperation Agreement also provides for the assessment of a City Payroll Tax

on PWSA, as well as taxes pursuant to the Pennsylvania Public Utility Realty Tax.r0 The

Cooperation Agreement does not include phase-in charges for forthcoming stormwater

fees associated with City properties.

WHAT ISSUES ARE FACING PWSA AS IT OPERATES THE WATER AND
WASTEWATER CONVEYANCE SYSTEMS OF THE CITY OF PITTSBURGH?

As the City's current water and sewer systems date back to the 1850s, PWSA continues

to face challenges caused by the dated infrastructure, the presence of lead in water service

lines, extreme storm events that impact stormwater and sewer systems, historical

contractual relationships, complex organizational and management structures and

numerous regulatory requirements and obligations.

HOW DID PWSA _ A MUNICIPAL AUTHORITY _ COME TO BE SUBJECT TO
THE COMMISSION'S JURISDICTION?

l0

13 A.

l4
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l6

t7

ll
t2

18

19

a

a.

20 A. In December 2017, Act 65 was passed which added Sections 3201-3209 to the Public

2t Utility Code subjecting PWSA to the Commission's jurisdiction. Shortly after passage of

22 Act 65, the Commission issued a Tentative Implementation Order to guide the process for

r0 Article XI-A of the Tax Reform Code of l97l (P.L.6, No. 2, as amended.
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PWSA's transition to Commission jurisdiction.ll After review of comments from

interested stakeholders, the Commission entered its Final Implementation Order on

March 15, 2018, which is the roadmap PWSA has been following to transition to

Commission jurisdiction. I 2

PLEASE PROVIDE SOME BACKGROUND RE,GARDING PWSA'S 2021 RATE
INCREASE AND THE FILING OF THIS BASE RATE CASE, WHICH WOULD
RESULT IN AN INCREASE IN EARLY 2022.

The Commission approved a Joint Petition for Settlernent ("Settlement") of that case,

which was filed on September 30, 2020by PWSA and the other parties in the 2020base

rate proceeding.13 Under that Settlement, PWSA agreed to an increase in annual

revenues of $19 million, inclusive of a 5o/o Distribution System Improvement Charge

("DSIC"). This increase was almost $25 million less than PWSA had originally

proposed. In addition, the Settlernent terms included a withdrawal of the request for a

multi-year rate plan and the implementation of COVID-l9 consumer relief measures.

PWSA agreed to these Settlement terms based upon its recognition of the financial

challenges faced by many of its customers due to the COVID-19 pandernic.

However, as I explained earlier, PWSA's operating expenses have continued to

increase. Also, the Authority has substantial long term debt service obligations driven by

an extensive CIP, which includes acceleration of the LSLR program and the

Implementation of Chapter 32 of the Public Utilily Code Re Piltsburgh Water and Sewer Authority, Docket
Numbers M-2018-2640802 (water) and M-2018-2640803 (wastewater), Tentative Implementation Order
entered January 18, 201 8.

Implementation of Chapter 32 of the Public Utility Code Re Piltsburgh Water and Sewer Authority, Docket
Numbers M-2018-2640802 (water) and M-2018-2640803 (wastewater), Final Implementation Order
entered March 15, 2018.

Pa. PUC v. Pittsburgh Water and Sewer Authority (water), Docket No. R-2020-3017951, arrd Pa. PUC v.

Piltsburgh Water and Sewer Authority (wastewater), Docket No. R-2020-3017970 (Order entered
December 3,2020).
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refurbishment and replacement of a significant portion of PWSA's water supply system.

Without additional rate relief by early 2022, PWSA simply cannot accomplish these

important initiatives that are necessary for our customers, while also maintaining

compliance with regulatory requirements. Indeed, PWSA must have an increase of at

least$22.4 million simply to cover additional debt service in FY 2022. The Authority

understands, however, that some customers may be facing financial challenges as well,

which is why PWSA has included specific proposals, such as a phase-in of the rate

increase and the expansion of its customer assistance programs.

Further, I note that in adopting the Termination Moratorium Order, which lifted

the termination moratorium on April 1, 2021, subject to various conditions, the

Commission recognized that the effect of the COVID-I9 pandemic on Pennsylvania's

unernployment numbers have declined significantly. The Commission observed that

"[t]his downward trajectory bodes well for Pennsylvania's economy."14

In addition, the Order noted that stimulus packages from the federal government

have countered a portion of the negative employment impacts, and also that the

Pennsylvania General Assembly passed legislation to appropriate funds allocated to

counties through a grant program. Further, the Order pointed to the American Rescue

Plan Act of 2021, passed by Congress on March 10,2021, which contains "extended

unemployment compensation, stimulus checks, monthly payments for families with

children, and assistance for low-income water and wastewater customers."ls Any

govefirment assistance that PWSA's low-income customers receive to pay their bills

Termination Moratorium Order at2.

Termination Moratorium Order at 3 (emphasis added)
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would moderate the impacts of the proposed rate increase, which is based on the

Authority's revenue requirements to provide water and wastewater service to all

customers. While PWSA does not expect to directly receive any of these funds, even if it

does, the timing and amount of such relief is unknown. As described more fully by Mr.

Barca, PWSA's financial needs cannot await the finalization of those details.

Finally, it is important to recognize the mandatory nature of many projects

included in PWSA's CIP due to the Consent Orders and Agreements ("COAs") issued by

DEP. These obligations are addressed in detail by Mr. King's testimony. As he notes,

for the 2019 COA alone, PWSA's total commitment for the construction projects is

approximately $252.3 million. The 2019 COA is included with Mr. King's testimony as

PWSA Exhibit BK-l. If PWSA does not comply in a timely manner with any term or

provision of the 2019 COA, it will be required to pay a civil penalty of $100.00 per day

for each violation and is also subject to the imposition of additional penalties. As Mr.

Barca explains, if PWSA is not permitted to raise its rates as proposed in this proceeding,

it will be unable to fulfill these obligations. The result is that PWSA would be subject to

the payment of these penalties, and since PWSA does not have shareholders, our

ratepayers would have to bear this burden.

DID THE COMMISSION CONDUCT A PROCEEDING REVIEWING PWSA'S
COMPLIANCE WITH COMMISSION REQUIREMENTS?

Yes. Consistent with the statute and the Commission's direction in the Final

Implementation Order, PWSA filed a Petition for Approval of Its Compliance Plan and a

Petition for Approval of its Long-Term Infrastructure Implernentation Plan on September
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28,2018.16 These proceedings were subsequently consolidated, upon motion by PWSA.

The Commission later established a two-stage review process for PWSA's Compliance

Plan.rT PWSA then filed a Compliance Plan Supplement on February 1,2019 and the

matter proceeded to litigation. The parties filed a Joint Petition for Partial Settlement

("Partial Settlement") on September 13, 2019, offering proposed resolutions of nearly

75Yo of the identified issues. The Administrative Law Judges ("ALJs") issued a

Recommended Decision on October 29,2019, finding that the Partial Settlernent was in

the public interest and recommended its approval without modification. The ALJs also

addressed the litigated issues. The Commission issued an Order on March 26,2020

adopting the Recommended Decision, as modified.

IS THERE ANYTHING YOU WISH TO HIGHLIGHT ABOUT THE
COMMISSION',S MARCH 26,2020 ORDER?

Yes. The Commission recognized that "PWSA's transition to Commission jurisdiction is

a vast and complex undertaking requiring prioritization and allocation of resources and

the redevelopment of operations."ls The Commission also found that "PWSA has

presented a plan for compliance that...will adequately ensure and maintain the provision

of adequate, efficient, safe, reliable and reasonable service."le

Implementation of Chapter j2 of the Public Utilily Code Re Pittsburgh ll'ater and Sewer Authority, Docket
Nos. M-2018-2640802 (water) and M-2018-2640803 (wastewater), Petition of The Pittsburgh Water And
Sewer Authority For Approval Of lts Compliance Plan fled September 28, 2018. Petition of The

Pittsburgh Water And Sewer Authority For Approval Of Its Long-Term Infrastructure Improvement Plan,
Docket Nos. P-2018-3005037 (water) and P-2018-3005039 (wastewater) filed September 28,2018.

November 28, 2018 Secretarial Letter.

Implementation of Chapter 32 of the Public Utility Code Regarding Pittsburgh Water and Sewer Authority

- Stage 1, Docket Nos. M-2018-2640802 (water) and M-2018-2640803 (wastewater); and Petition of
Pittsburgh lilater and Sewer Authorityfor Approval of its Long-Term Infrastructure Improvement Plan,
Docket Nos. P-2018-3005037 (water) and P-2018-3005039 (wastewater) (Order entered March 26,2020)
("Stage I Compliance Plan Order"), at23.

Stage I Compliance Plan Order at23-24.
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a. DID THE COMMISSION',S MARCH 26,2020 ORDER APPROVE PWSA',S
LTIIP?

A No. The March 26,2020 Order directed PWSA to file an Amended LTIIP, which PWSA

filed on Apil}7,2O2O.20 Upon review of PWSA's Amended LTIIP, the Commission

found that it: (a) contains measures to ensure that the projected annual expenditures are

cost-effective; (b) specifies the manner in which it accelerates or maintains an accelerated

rate of infrastructure repair, improvernent or replacement; (c) is sufficient to ensure and

maintain adequate, efficient, safe, reliable and reasonable service; and (d) fulfills the

requirements of the Commission's regulations at 52Pa. Code $ 121.3(a). Therefore, the

Commission approved PWSA's Amended LTIIP.2T

a. HAS PWSA IMPLEMENTED THE DISTRIBUTION SYSTEM IMPROVEMENT
CHARGE ("DSIC")?

Yes. PWSA has implemented the DSIC. As Mr. Barca explains, the DSIC is one of the

three main sources of funding, along with debt (i.e. revenue bonds) and loans from

PENNVEST. He notes that DSIC funding is being used as a source of internally

generated funds ("PAYGO") to fund capital projects.
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a. WHAT IS THE CURRENT STATUS OF THE COMPLIANCE PLAN STAGE 1

PROCEEDING?

The Commission issued an Order on June 18,2020 addressing a Petition for

Reconsideration, Clarification and/or Amendment filed by PWSA and the Petition for

Reconsideration and Clarification of Pittsburgh UNITED with respect to the March26,

t9

2l

20

22 2020 Order. By the June I 8,2020 Order, the Commission held in abeyance certarn rssues

Stage I Compliance Plan Order at 129.

Petition of Pittsburgh Water and Sewer Authority for Approval of its Amended Long-Term Infrastructure
Improvement Planfor its Water Operations, Docket No. P-2018-3005037 (Order entered August 27,2020).
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relating to LSLRs and directed PWSA to file a Compliance Proposal within the

Commission within 90 days, upon which other parties would have an opportunity to

comment.22 Thereafter, the Commission issued an Opinion and Order on February 4,

2021 resolving the remaining Stage 1 Compliance Plan issues that were not otherwise

deferred to Stage 2 of the Compliance Plan proceeding.23

HAS PWSA COMPLIED WITH THE COMMISSION'S DIRECTIVES
REGARDING STAGE 1 ISSUES?

Yes, as discussed more fully by Ms. Quigley, on March 26,2021, PWSA filed

Supplemental Compliance Plan Regarding Line Extension. In compliance with the Stage

1 directives of the February 4,2021Order, PWSA filed on April 1, 2021: (1) Compliance

Plan (revised page 125); (2) Water Tariff Supplement No. 6; and, (3) Minor

Modifications to PWSA's LTIIP pursuant to 52Pa. Code $ 121.5.

HAS PWSA CONTINUED TO KEEP THE COMMISSION UP-TO-DATE
REGARDING ITS COMPLIANCE PROGRESS?

Yes. Pursuant to the Partial Settlement of the Compliance Plan Stage 1 proceeding,

PWSA agreed to file a quarterly compliance plan progress report which updates its status

on meeting the various commitments from the Partial Settlement.24 PWSA filed its most

recent Quarterly Compliance Plan Progress Report on January 29,2021. Also included

in this Compliance Plan Progress Report is an update regarding the settlement

commitments from PWSA's 2020 rate case proceeding.

Implementation of Chapter 32 of the Public Ulility Code Regarding Pittsburgh llater and Sewer Authority

-Stage 1, DocketNos. M-2018-2640802 andM-2018-2640803 (OrderenteredJune 18,2020).

Implementation of Chapter 32 of the Public Utility Code Regarding Pittsburgh llater and Sewer Authority

- Stage 1, Docket Nos. M-2018-2640802 and M-2018-2640803 (Order entered February 4,2021).

Joint Petition for Partial Settlement dated September 13,2019 at Section III.ZZ.
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DOES PWSA PLAN TO CONTINUE REPORTING ON COMMITMENTS IN
FUTURE COMPLIANCE PLAN QUARTERLY PROGRESS REPORTS?

PWSA will continue to honor its commitment to provide Compliance Plan reports.

PWSA is willing to work with the parties in this proceeding to the extent there is a desire

for PWSA to report on items in future progress reports. For now, however, a better use

of PWSA's resources is to continue to report on Compliance Plan items while working

through this and the other pending proceedings at the Commission.

WHAT IS THE STATUS OF THE COMMISSION'S STAGE 2 COMPLIANCE
PLAN PROCEEDING?

In the February 4,2021Order in PWSA's Stage I Compliance Plan proceeding, the

Commission found it "appropriate to provide direction regarding the commencement of

Stage 2 of the Compliance Plan proceeding."25 lidoing so, the Commission reiterated

prior directives for PWSA to file its Stage 2 Compliance Plan within 60 days and set

forth a process for addressing this filing. PWSA obtained a short extension for filing its

Stage 2 Compliance Plan and on April 9, 2021 fied: (1) Stage 2 Compliance Plan:

Chapters 14 & 56, Discontinued Service to Leased Premises Act ("DSLPA") and

Collections; and, (2) Stage 2 Compliance Plan: Stormwater. On the same date, PWSA

also filed: (1) Petition to Amend; and, (2) Motion to Hold in Abeyance setting forth its

proposals about how to proceed for each of the Stage 2 Compliance Plans. Ms. Quigley

discusses PWSA's current view of the interplay of the Stage 2 Compliance Plan

proceeding regarding Chapters 14 & 56, DSLPA and Collections, while Mr. Igwe

discusses the interplay related to stormwater issues.

2s February 4,2021 Order at62
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IV. PWSA ORGANIZATIONAL STRUCTURE, MANAGEMENT QUALITY
UPDATES

PLEASE DESCRIBE THE GOVERNING BODY FOR PWSA.

PWSA is governed by a nine-member Board of Directors ("Board") whose members are

appointed by the Mayor of the City and confirmed by City Council. Although previously

the Board had seven members, it voted on March 26,2020 to amend the Articles of

Incorporation to expand to nine members. The Board is responsible for providing

strategic direction and oversight to the PWSA management team, as well as adopting the

Authority's annual operating and capital budgets, approving contracts, and setting rates.

Consistent with the recommendations made by a Blue Ribbon Panel on PWSA

governance issues, new nominees to the Board of Directors are vetted and identified by

an independent Board of Nominators prior to the Mayor submitting the nominees to City

Council for approval. The purpose of the Board of Nominators, which is made up of

independent community leaders, is to ensure that PWSA's board includes individuals

with relevant knowledge and expertise.

PLEASE DESCRIBE PWSA'S EXECUTIVE MANAGEMENT AND
ORGANIZATIONAL STRUCTURE

PWSA is operated through three operating divisions under the Chief Executive Officer:

Administration, Engineering and Construction, and Operations. The Administration

Division is responsible for the administrative and support functions of PWSA. This

division's major responsibilities include administration, customer service, finance,

procurement, information technology, public affairs, legal, and human resources.

The Engineering and Construction Division works to safely and efficiently deliver

an effective capital improvement program and to support operations with cost-effective

technical solutions to water line breaks, sewer stoppages and collapsed pipes, combined

10

11

12

13

14

15

t6
tl

a.

18 A.

t9

20

2t

22

23

24

25

{L0985s92.8 } -25 -



I

PWSA St. No. I

sewer overflows ("CSOs") and stormwater flooding and basement backups. Also,

Engineering and Construction is responsible for managing PWSA's response to all

regulatory consent orders for water supply, sewer collection, and stormwater

management related to Combined Sewer Overflows issued by the Pennsylvania

Department of Environmental Protection and the United States Environmental Protection

Agency. These include the Water Supply, CSO, Sanitary Sewer Overflow ("SSO") and

municipal separate stormwater systems compliance requirernents from State and Federal

environmental authorities. Engineering and Construction also prepares and assists in

reviewing of water and sewer tap-in applications, as well as addressing localized

combined sewer overflows and sewerage system backups.

The Operations Division operates and maintains the water treatment, water supply

and water distribution storage system, to ensure an adequate quantity of water to PWSA's

customers while maintaining compliance with state and federal quality drinking water

regulations. The Operations Division also ensures conveyance of sewage and stormwater

to the ALCOSAN regional wastewater system and is responsible for maintaining all

sewerage collection infrastructure below grade. The Operations Division works

collaboratively with the City of Pittsburgh Department of Public Works and Department

of Mobility and Infrastructure to ensure roads remain safe for public travel at all times. It

is Operations' responsibility to be aware of customer needs and address their concerns

(e.g., public service line leaks, water main leak repairs, catch basin cleaning, and sewer

line maintenance and repair). PWSA maintains sufficient inventory of materials, staff,

and equipment to respond promptly to a request regarding water and wastewater services.

Additionally, Operations strives to maintain a safe working environment while
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establishing an effective and efficient operations division that will provide the highest

quality customer service at the lowest possible cost.

HOW DOES PWSA STAFF ITS OPERATIONS?

PWSA has 345 employees as of March 15,2021with l1 more scheduled to start within

the next 2 months. The majority of Authority employees are represented by one of three

labor unions: The Pittsburgh Joint Collective Bargaining Committee (PJCBC) represents

blue-collar employees; The American Federation of State, County and Municipal

Employees (AFSCME) represents Local 2719 and Local2037 employees; and

Management and professional staff are "at will" employees, with no Union

affiliation. PWSA has engaged the services of professional consultants to support

PWSA's rapid growth in all staff categories and as necessary to meet its regulatory

compliance obligations. These embedded consultants assist with permitting, design, and

construction of facilities/infrastructure upgrades and replacements, and help to address

the limited Pittsburgh domiciled professionals. PWSA engages engineering consultants

to support all capital project implementation, including planning, design, and

construction under the supervision of PWSA Project Managers. PWSA also supplements

its core staff with a financial consulting services firm to support tariff and fee

analyses. Additional experts in finance, legal and administration engaged as required to

fulfill state, federal and local regulatory and administrative requirements. Mr. Barca

discusses more fully PWSA's future plans to staff its administrative, engineering, and

field operations.

{rr98ss92.8) -27 -
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I V. PWSA'S ACCOMPLISHMENTS SINCE 2O2O RATE CASE

A. Goals and Trackins

a YOU HAVE DISCUSSED THE SIGNIFICANT CHALLENGES FACING PWSA
NOW AND IN THE FUTURE; WHAT IS PWSA DOING TO MEET THESE
CHALLENGES?

A. PWSA is focused on becoming a more professional and customer centric public utility

that delivers "best in class" drinking water, wastewater collection and stormwater related

services. In October 2018, PWSA released "Pittsburgh's Water Future 2030 and

Beyond," which sets forth a l}-year plan for Pittsburgh's water system. Included in this

report is PWSA's vision for rebuilding and upgrading the drinking water, stormwater and
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sewer systerns. The report details PWSA's goals including, inter alia, transparency,

accountability, reliability, and affordability.'6 In2Ol9, PWSA issued an update to its

13 website, which highlights some of PWSA's key projects - from lead line replacements to

t4 innovative stormwater management solutions to customer assistance programs and

community engagement initiates - and its accomplishments to date.2115

t6 During 2020, PWSA responded to the COVID-I9 pandernic by prioritizing the

t7 health and safety of our workforce and our customers, while delivering the necessary

18 services upon which our customers rely. PWSA's Board voted unanimously to suspend

t9 water shutoffs and PWSA waived many of the requirernents to enroll in customer

assistance programs. Regardless of ability to pay, customers were protected with access

21 to necessary water seruces.

A copy of Pittsburgh's Water Future 2030 and Beyond is available at:

trltps:/www.peh2o.conr defaultiflles,'2020-0IiPGH2o2

A copy of the 2019 Update is available at: http
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Despite the challenges presented by the pandemic, PWSA achieved several

milestones throughout the year. Of particular note is an accomplishment that I

highlighted early in my testimony. Lead levels continued to drop in2020, and in June

2020, these levels fell into compliance at 5.1 parts per billion, the second consecutive 6-

month sampling period below the Lead Action Level and the lowest lead levels that

PWSA has experienced in 20 years. Since implementing our Community Lead Response

in2018, PWSA has removed 8,319 public lead service lines and 5,391 private lead

service lines at no direct cost to the property owner. In addition, PWSA offers an income-

based reimbursement program for customers who elect to replace their private lead

service line using their own contractor or plumber. Now that lead levels comply with

state and federal standards, we will continue to remove lead service lines in conjunction

with water main replacement projects taking place across our water service area.

PWSA's Customer Assistance Program, which was established in 2018, supports

our most vulnerable customers. As a result of the Rate Case Settlement, PWSA

implemented several enhancements to simplify the enrollment process and expand

accessibility to more customers. These program expansions went into effect on January

14,2021and are available to income qualified customers.

Improving the quality and reliability of our service was also a focus of 2020,

when PWSA completed a number of important construction projects. These include the:

(i) Bates Water Main Replacement Project (replacement of 1,500 feet of aging main); (ii)

Highland Park Microfiltration Plant (improvements to the water retreatment plant that

allows the Highland I Reservoir to comply with regulatory requirements); (iii) Highland I

Security Improvements (completed projects to meet stricter state water regulations and

2

J

4

5

6

7

8

9

10

11

l2

13

14

l5

t6

t7

l8

t9

20

2t

22

23

{me85s92.8} -29 -



I

2

J

4

5

6

7

8

9

PWSA St. No. 1

improve security around the reservoir); (iv) Edgerton Avenue Sewer Relocation

(relocated the collapsed sewer); (v) Sawmill Run Stream Restoration (improved water

quality and stormwater management in sections of the stream): (vi) Wightman Park Phase

I (made stormwater improvements); and (vii) 10th Street (helped to restore the segment of

1Oth Street downtown following a large sinkhole that collapsed in late October 2Ol9).

a IS PWSA TRACKING ITS PERFORMANCE AND SHARING THIS
INFORMATION WITH THE PUBLIC?

Yes. In January 2020, PWSA publicly unveiled "Headwaters" to measure PWSA's

performance regarding five specific goals set forth in PWSA's 2017 "Focusing on the

Future" Report.28 These five goals are to: (l) protect the public health and the

11 environment; (2) ensure customer and stakeholder satisfaction; (3) improve infrastructure

t2 reliability; (4) maintain a high-performing workforce; and, (5) be an efficient and

13 effective organization. Each of these five goals includes: (a) a more full description

t4 about why the goal is important; (b) what areas in which PWSA will focus to achieve

15 success; and, (c) a real-time progress report measuring PWSA's progress against

t6 expectations. For example, to maintain a high-performing workforce, PWSA is dedicated

17 to investing the necessary resources to recruit, develop and retain a motivated and well-

18 qualified team. In terms of progress, by January 2020, PWSA provided an average of

t9 17.6 hours training to its employees per year. Similar information about the other four

20 goals is available at the website and below is a list of all the metrics currently available at

21 the website:

2E See

10
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Infrastructure

DID PWSA MAKE SIGNIFICANT PROGRESS REGARDING
INFRASTRUCTURE PROJECTS IN 2O2O?

Yes. PWSA has accomplished crucial water, sewer and stormwater upgrades that

provide a higher quality of service to customers. The Authority invested approximately

$122 million in infrastructure projects, making 2020 the Authority's largest annual

investment in its history despite construction delays due to the pandemic.

WHAT ARE SOME OF THE IIIGHLIGHTS REGARDING SEWER
IMPROVEMENT INFRASTRUCTURE PROJECTS IN 2O2O?

In2020, we lined nearly l3 miles of sewer, which adds decades of life to the line by

creating a new barrier, or sleeve, inside the old pipe. Additionally, in2020 PWSA

performed 3130 inlet cleanings with duplicates (multiple cleanings at site) and 3074 inlet

(cleanings without duplicates), and replaced 816 storm catch basins, ensuring that the

sewers can properly channel stormwater away from streets, homes and businesses around

{me8ss92.8}

Goal Metrics Report
Protect Public Health and the
Environment

Number of Lead Service Line
Replacernents (PWSA Side)

8,292 as of Feb 2021
Exceeds Expectations

Ensure Customer and
Stakeholder S atisfaction

Average Speed of Answer, Contact
Center

21 seconds as ofFeb 2021
Exceeds Expectations

Average Speed of Answer, Dispatch 19 seconds as ofFeb 2021
Exceeds Expectations

Average Time to Review
Development Permit Applications

14.60 days as of Feb 2021
Exceeds Expectations

% Social Media Inquiries Addressed
in 3 Business Days

100% as of Feb 2021
Exceeds Expectations

Voluntary Subscriptions to follow
PWSA email, Twitter, Facebook

12,028 as of Feb 2021
Tracking Metric

Improve Infrastructure
Reliability

# of Water Meters Repaired or
Replaced

19,209 as of Feb 2021
Exceeds Expectations

Maintain a High-Performing
Workforce

Average Number of Training Hours
Per Employee Per Year

17.6 hours as ofJan 2020
Exceeds Expectations

Be an Efficient and Effective
Organization

Average Length of Service
Disruption

7.07 hours as of Feb 2021
Near Expectations
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the city. The Authority announced in January 2021 that it would accept a$7.750 million

loan from PENNVEST to complete approximately 7.4 miles of sewer rehabilitation work

in Brighton Heights, the South Side Slopes and Hazelwood. This is a proactive effort to

identify aglng sewers and complete low-impact improvements to prolong their life.

WHAT ARE SOME OF THE HIGHLIGHTS REGARDING WATER SYSTEM
INFRASTRUCTURE REHABILITATION PROJECTS IN 2O2O?

In2020, PWSA rehabilitated some of its larger water facilities, like improvements to the

Herron Hill Reservoir and the restoration of the parapet wall around the Highland

Reservoir. In September 2020, PWSA opened the main valve of the Microfiltration

Plant in Highland Park, restarting the flow of treated water into the PWSA water supply

system. The Microfiltration Plant had been taken out of service in 2017 to meet stricter

state water quality standards. The project included adding ultraviolet disinfection

technology to the treatment process. The plant is now fully operational - distributing

approximately 2.5 million gallons of water per day to the approximately 250,000

residents served by the open Highland I Reservoir. With the Microfiltration Plant back in

service, PWSA has a redundant water system and can spread the demand for water across

the entire water distribution network. This enhances PWSA's ability to reliably provide

high quality water to customers.

PWSA's 2020 Small Diameter Water Main Replacement project is nearing

completion with the replacernent of a total of l5 miles of old pipe in l0 different

Pittsburgh areas or neighborhoods.

a. PLEASE PROVIDE AN UPDATE REGARDING PWSA'S LEAD SERVICE LINE
REPLACEMENT PROJECT IN 2020.

A. Ln2020, PWSA spent over $30 million on the replacement of lead service lines. In 2020,

PWSA replaced a total of 2,264 public and 1,589 private lead service lines. In addition to

{1098ss92.E} -32 -
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the replacernents, in 2020 PWSA distributed over 3,350 free lead water test kits, provided

more than 3,200 certified lead water filters and pitchers, inspected over 16,300 homes,

and secured agreements from over 3,700 property owners to replace their private lead

lines for free.

Since PWSA's LSLR program first began in20l6, PWSA has replaced over

8,400 public and 5,450 private lead service lines using innovative and cost-efficient

methods and reduced lead levels by improving its water treatment process with the

addition of orthophosphate. With PWSA's water system back in compliance with

regulatory standards as of June 2020, PWSA will continue to use orthophosphate in its

water system to keep lead levels low.

In October 2020, PWSA announced its income-based lead line reimbursement

program that reimburses up to 100% of eligible costs for a private LSLR. PWSA's water

service customers can work with a private plumber to complete private side LSLRs and

receive a minimum of a $1,000 reimbursement. Over 73Yo of PWSA's customers are

eligible to receive at least 50% reimbursement.

The Authority's Community Environmental Project ("CEP") concluded in

January 202I. The CEP provided free private-side LSLRs to eligible customers based on

their income. Funds from the CEP were available from a settlement of an enforcement

action between PWSA and the PA DEP. Over 380 private-side lead lines and 280 public-

side lead lines were replaced through the CEP.

Between 2021 and2025, PWSA will invest over $363 million in water main

replacements, resulting in dozens of miles in new water mains and non-lead service lines.

{rr98s592.8} -33 -
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WHAT ARE SOME OF THE 2O2O HIGHLIGHTS REGARDING STORMWATER
ISSUES?

In2020, PWSA built new stormwater infrastructure to capture stormwater runoff, reduce

flooding and basement backups, and improve capacity within its combined sewer system.

As further detailed by Mr. Igwe in his direct testimony, PWSA focused in2020 on

prioritizing its capital projects to abate stormwater overflows or flooding. For example,

in August 2020, PWSA completed construction on two new green infrastructure projects

to help manage stormwater within Four Mile Run, which consisted of building two

engineered drainage channels in Schenley Park. Also, during 2020, PWSA significantly

increased its investment in stormwater, with capital expenditures of $14.4 million in2019

rising to $15.8 million in2020.

A few other construction projects related to stormwater are worth highlighting.

PWSA completed the first phase of the Wightman Park Improvement Project in Squirrel

Hill. The innovative park is designed to slow and capture rainwater using a stormwater

cascade, a rain garden, permeable pavement, and underground storage. ln202l, PWSA

plans to construct stormwater retrofits along nearby streets to capture and direct rainwater

to the newly renovated park.

In collaboration with the City's South Side Park Stormwater Improvement

Project, PWSA is providing stormwater management and green infrastructure within

South Side Park. The stormwater management will consist of underground detention

systems, natural grass swales and bio-retention facilities. These stormwater facilities will

capture and detain the first I .5-inches of stormwater runoff over nine acres of park

impervious area. These facilities are anticipated to increase capacity in our downstream,

sewer system and reduce CSOs to the Monongahela River by 6-7 million gallons per
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year. PWSA and the City have just finished 90% design drawings with final design being

completed in mid-December 2020. The construction is anticipated to start in the second

quarter of 2021.

The Saw Mill Run Stream Restoration Project in the Overbrook neighborhood

was completed in JuJy 2020. Engineered and natural solutions were used to reduce the

amount of pollution and debris entering the stream, protect against future erosion, and

slow down water flow during intense storms. This project restored 310 feet of heavily

eroded streambank and stabilized five storm sewer outfalls at two sites, one near Ansonia

Place and the other behind the City of Pittsburgh's Accamando Center.

PWSA constructed the Volunteers Field Rain Garden in the Carrick

neighborhood. This engineered basin at the comer of Riota Way and Plateau Street in the

park uses stones, sandy soil, and plants to capture stormwater runoff and improve water

quality in the Saw Mill Run stream.

C. Customer Service

WHAT IS PWSA'S FOCUS REGARDING CUSTOMER SERVICE ISSUES?

PWSA's recent customer service goals have focused on 1) developing initiatives to help

customers during the COVID-19 pandemic, and 2) promoting a one call resolution to

resolve customers' issues in a professional and courteous manner with a renewed focus

on call quality. Customer service issues include billing and payment questions, payment

plans and assistance program enrollment, isolating and repairing leaks on water mains,

resolving inoperable curb boxes, assisting consumers with lead service line replacements,

and responding to customers' issues as reported to the City of Pittsburgh's 3l I division

regarding sinkholes, sewage back-up's, and fire hydrant repairs. PWSA also launched its

new customer eBilling and payment portal. Other initiatives to improve customer service

{me8s592.8} -3s-
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since the last rate case include: (a) the expansion of Customer Service to create new

positions, including a Quality Control Manager; (b) the launch of the PGH2O Cares

Team; and (c) the implementation of after call surveys. I will briefly touch on these

initiatives, which are more fully described in Ms. Quigley's direct testimony.

PLEASE HIGHLIGHT SOME OF THE INITIATIVES PWSA HAS
UNDERTAKEN TO HELP CUSTOMERS DURING THE COVID.19 PANDEMIC.

Since the start of the COVID-l9 pandemic, PWSA has implemented various outreach

efforts designed to reach our most vulnerable customers. Through one of these measures,

we provide assistance program flyers to organizations in the community that are

delivering food to residents in need. PWSA also engaged our ernployees and customers

in campaigns to fund the Hardship Grant Program, which resulted in over $23,000 being

raised to add to this fund. Additionally, PWSA implemented changes to its customer

assistance programs, which make more customers eligible for the Bill Discount

Program, including a pilot arrearage forgiveness program, the Hardship Grant Program,

and the Winter Moratorium.

PLEASE DESCRIBE PWSA'S NEW CUSTOMER BILLING AND PAYMENT
PORTAL.

PWSA launched its new customer eBilling and payment portal on January 5,2021.

PWSA initiated this project to modernize its eBilling platform, provide customers with an

easier way to manage their account, and offer more convenient bill payment options. This

new platform features two distinct portals for paperless billing and one-time payments,

expanded options for retail payment locations, and improved automated prompts when

paylng by phone. Customers electing to enroll in electronic billing will also have the

option to enroll in autopay for automatic monthly payment of bills. As of this filing,
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70% of PWSA's existing eBilling customers have successfully enrolled in the new

platform.

HOW DOES PWSA INTEND TO PROMOTE EBILLING ADOPTION?

As explained more by Ms. Quigley, PWSA is proposing to increase customer adoption in

eBilling by offering a one-time bill credit of $5.00 for each new eBilling enrollee who

establishes autopay. By advertising this one-time credit, customers will be incentivized

to sign up and receive their monthly bills via ernail, saving postage, paper, envelope, and

ink costs to PWSA ratepayers.

PLEASE DISCUSS PWSA'S STEPS TAKEN TO ENHANCE CUSTOMER
SERVICE.

PWSA expanded Customer Service to include a Quality Control Manager, who will

recognize employee development needs, provide coaching, and arrange on the job

training to promote quality control measures. The compliance team has also grown to

include a new position to facilitate adherence to the Commission's regulatory

requirements and the creation of the PGH20 Cares Team.

a. WHAT rs THE PGH20 CARES TEAM?

A. The PGH20 Cares Team, which was formed effective February 15,2021, consists of a

Cares Coordinator and two Analysts. The primary responsibility of the team is to

increase enrollment in PWSA's customer assistance programs. In addition to tracking

enrollment numbers, the team will work with Dollar Energy Fund to enable direct

enrollment in the programs and to develop productive relationships with community

based organizations to engage low-income customers who have yet to enroll.

a.

A.
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PLEASE DISCUSS THE AFTER CALL SURVEYS THAT HAVE BEEN
IMPLEMENTED BY THE CONTACT CENTER.

Each Customer Service Representative ("CSR") has been trained to offer customers the

option during a call if they wish to remain on the line to take a brief survey. If so, the

customer is routed directly to the survey after the call, during which customers are asked

to rate their satisfaction with (i) the CSR; (ii) the resolution of their issues; (iii) the

responsiveness of PWSA to inquiries; (iv) the quality of water and wastewater services

provided by PWSA; and (v) PWSA's overall performance. The Customer Service

management team reviews the data to identify trends and provide coaching as may be

necessary. The data analysis for the first quarter of 2021is included as PWSA Exhibit

JAQ-1 with Ms. Quigley's testimony illustrates that PWSA's quality and overall

performance scores are high on the scale of I to 5, with 5 being extremely satisfied.

D. Information/Operational Support Svstems and Cvber Security

HAS PWSA IMPLEMENTED VARIOUS TECHNOLOGY UPGRADES TO
IMPROVE OPERATIONS?

Yes. PWSA has just begun its Enterprise Resource Planning ("ERP") system upgrade,

implementing an SAP solution that will improve financial reporting, streamline internal

operations, and deliver improved Customer Service options for PWSA ratepayers.

PWSA is also in the process of completing a comprehensive GIS assessment to evaluate

the enterprise GIS tools and architecture currently in place, as well as identify ways that

existing tools can improve the use of GIS technology authority wide. In addition, PWSA

continues to deploy mobile devices including smartphones and iPads to field staff to

support the ongoing implementation of a service and work order management system.

Finally, a recently completed document management solution has allowed PWSA to
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dig1tize over 140,000 records, including maps and engineering drawings that are now

accessible remotely.

PLEASE EXPLAIN PROGRESS IN 2O2O IN THE AREA OF CYBERSECURITY.

Using the results of the 2019 DHS led cybersecurity assessments, as well as internal MIS

cybersecurity reviews, PWSA has implemented several new cybersecurity measures in

2020. Some of these measures include implementing an internal vulnerability scanning

and remediation program, implernenting an active Endpoint Detection and Response

platform, creating a "geo-fence" in our Office 365 tenant restricting all Microsoft Office

and Email access to specific geolocations, expanding the co-managed threat detection and

response capabilities, and adding 3 additional IT policies.

In addition, cybersecurity projects currently in process include implementing an

IT Asset Management system to better track and manage all physical IT assets, replacing

the existing content filtering solution with DNS-layer security to continuously block

malicious domains and IP addresses across all Authority devices, server hardening,

implementing Microsoft Local Admin Password Solution (LAPS), and improving on

existing multi-factor authentication capabilities.

Recognition

DID PWSA RECEIVE RECOGNITION IN 2O2O FOR ITS EFFORTS?

19 A. Yes. In 2020, PWSA's various efforts were recognized as follows:

a PWSA was awarded Special Project of the Year at the October 2020 March of Dimes
Pittsburgh Transportation, Building & Construction Award Ceremony for its
Community Lead Response Program. PWSA's Community Lead Response Program
has become a model for other U.S. cities.

In late 2019, representatives from the Tokyo Metropolitan Sewer District and
researchers from the Japanese think tank Mizuho traveled to Pittsburgh to meet with
PWSA's former Executive Director Robert A. Weimar to learn about PWSA's efforts
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to address industry-wide challenges such as aging infrastructure and the increased
stress placed on sewer systems by extreme weather resulting from climate change.

In2020, PWSA's Curb Box lnspection Program received the Geospatial Excellence
Award for Surveying/Field Data Collection from MAPPS, the preeminent national

association of firms involved in many aspects and benefits of the geospatial field in
the United States.

10

12 A.

11 a

o In 2021, PWSA was recognized the American Society of Civil Engineers Pittsburgh
Section for the Wightman Park Green Infrastructure Project by receiving its
sustainability award.

F. Path Forward

IS PWSA WELL-POSITIONED TO CONTINUE ITS FORWARD PROGRESS?

Provided that PWSA's obtains approval for the necessary rate relief, PWSA will be in a

solid position to continue making progress toward enhancing the quality and

effectiveness of customer service, providing responsible and responsive operations

service, improving infrastructure reliability, and maintaining regulatory compliance.

While PWSA has completed a number of construction projects that are designed to

provide more reliable service to customers, meet stricter water quality standards and

improve stormwater management, we need to continue these efforts so that we are a

utility of the future that delivers the highest possible quality of services to our customers

Frankly, continued support from the Commission in the form of rate relief as well as

collaborative efforts to improve the safety, quality and reliability of PWSA's water,

wastewater and stormwater services are a must.

CONCLUSION

DOES THAT COMPLETE YOUR DIRECT TESTIMONY?

Yes.
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DocuSign Envelope lD: 87 432432-55C1 4425-AFB3-14990FFOCBE1

VERIFICATION

I, William J. Pickering, hereby state that: (1) I am the Chief Executive Officer for The

Pittsburgh Water and Sewer Authority ("PWSA"); (2) the facts set forth in my testimony are true

and correct (or are true and correct to the best of my knowledge, information and belief); and, (3)

I expect to be able to prove the same at a hearing held in this matter. I understand that the

statements herein are made subject to the penalties of 18 Pa. C.S. $ 4904 (relating to unsworn

fal sification to authorities).
by

Date
03/22/2021 I 10:57 AM PDr 0ir{,fi*^ j. lklan,l

William J. Pickering
Chief Executive Officer
The Pittsburgh Water and Sewer Authority

{L09941 l7.l)
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