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THERESA G. ROJAS, ESQ.

Legal Counsel

Guam Waterworks Authority

Gloria B. Nelson Public Service Building
688 Route 15, Suite 304

Mangilao, Guam 96913

Telephone No: (671) 300-6848

Email: tgrojas(@guamwaterworks.org

RECEIVED
JUL 06 2023

Publc Utitles Commlssen
GUAM

BEFORE THE GUAM PUBLIC UTILITIES COMMISSION

IN THE MATTER OF: GWA DOCKET NO. 23-08

PETITION TO CREATE A NEW AND
SPECIFIC RATE CLASSIFICATION
FOR WASTEWATER DISCHARGE
FOR LEACHATE

GWA LEACHATE DISPOSAL RATE

S N e st s s S "’

COMES NOW, the GUAM WATERWORKS AUTHORITY (“GWA?), by and through
its counsel of record, THERESA G. ROJAS, ESQ., and hereby files its Petition seeking the
PUC’s approval for GWA to create a new and specific rate class for wastewater discharge for
leachate (“leachate disposal rate”). The new rate shall effectively reclassify GWA’s wastewater
disposal rate currently applied to solid waste facilities, from a Commercial 3 facility rate, to a
specific leachate disposal rate in line with GWA’s cost-of-service for leachate disposal.

L. BACKGROUND

In Civil Case No. 02-00022, United States of America v. Government of Guam, the U.S.
District Court of Guam, appointed federal receiver Gershman, Brickner & Bratton, Inc. (“GBB”)
to manage and construct the closure of DPW’s Ordot Dump for the Government of Guam
Department of Public Works (“DPW?”), Division of Solid Waste Management (“GSWA”). The
work for the dump’s closure was performed in compliance with federal regulations under the

Resource Conservation and Recovery Act (“RCRA”) codified under 40 CFR Parts 239 through

282 as administered by the U.S Environmental Protection Agency (“USEPA”). As part of the
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court’s Order and these RCRA regulations and requirements, GBB was required to cease any and
all discharge of solid waste leachate into the Lonfit River. Leachate as defined in 40 CFR §258.2
is “a liquid that has passed through or emerged from solid waste and contains soluble,
suspended, or miscible materials removed from such waste.” In order to cease the discharge of
liquid solid waste leachate emerging from beneath the Ordot Dump, GBB was required to collect
and contain the leachate and discharge it into GWA’s sanitary sewer or wastewater collection
system. GBB began coordinating these requirements in 2009 and met with GWA management,
Engineering, and Compliance & Safety Division personnel in November of 2012 to plan for the
discharge of leachate into the GWA system.

GBB retained engineering consultants to evaluate the capacity of GWA’s sewer system
to receive the anticipated volume of leachate generated, to evaluate the impact of leachate
disposal at GWA’s wastewater treatment plants, and to design the necessary improvements to be
constructed in order to convey the leachate into GWA’s system. In early 2013, GWA first
accepted terms under which it would begin to accept the discharge of leachate into GWA’s
collection system, including certain agreed-upon conditions to include but not limited to volume
limits that were not to exceed 50,000 gallons per day (“GPD”). GBB/GSWA further agreed to
“pay leachate disposal rates set by the Guam Public Utilities Commission based on the data from
the installed flow meter.”

In late 2014, upon completion of GBB/GSWA's construction of and their application for
wastewater service connection to the Ordot Dump closure site into GWA’s wastewater system,
GWA established an account for the Ordot Dump facility using the most applicable wastewater
tariff rate in effect at the time. The applicable rate was GWA’s Commercial 3 sewer rate. This

rate was selected and accepted based on data received from GBB and an evaluation by GWA’s
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Compliance & Safety Division as there had not been any data developed from the “installed flow
meter” referenced in an acceptance letter from GWA and shared above.

In January of 2015, after construction of the Ordot Dump Closure was completed and the
necessary improvements to connect the facility to GWA'’s sewer system were constructed, GWA
received the first leachate flows from the Ordot Dump. The average daily flow over the first full
year of flows was 18,500 GPD, and the maximum daily flow derived from the average GPD as
of November 2015 was 45,867 GPD. The rate applied to the account when it was first established
was $20.33 per thousand gallons (“Kgal”). See Exhibit A, GWA Tariff Sheet, Wastewater
(Sewer Rates) for Commercial 3. The current tariff, following approved rate increases since the
initial establishment of the account, is now $28.92 per Kgal. See Exhibit B, GWA Tariff Sheet,
Wastewater (Sewer Rates) for Commercial 3.

II. COST-OF-SERVICE ANALYSIS

As a requirement of the Guam Public Utilities Commission’s (PUC) February 17, 2020
FY2020 Rate Order in GWA Docket 19-08, GWA completed a Cost-of-Service Analytical Study
in March of 2021. The Cost-of-Service Analysis (“COSA™) study was performed in support of
GWA'’s Comprehensive Review and Update of its 5-Year (FY2020 — FY2024) Financial Plan
and was submitted to the PUC on May 1, 2021. The analysis was performed by GWA’s
consultants and was developed in accordance with industry standard guidance manuals from the
American Water Works Association (AWWA), and the Water Environment Federation (“WEF”)
and included an analysis of leachate disposal as a separate component of wastewater costs in the
COSA. Section 3.3 of the COSA presents wastewater costs of service, and Section 3.4.3 provides

conclusions for wastewater cost of service. See Exhibit C. The methodology includes:
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° functionalization of each component of the revenue requirement (O&M
expenses, debt service, internally funded capital requirements, etc.) and
allocating them into system functions

. allocation of the functionalized revenue requirement by dividing it
among the wastewater system service characteristics (flow,
biochemical oxygen demand (BOD), total suspended solids (TSS), etc.)

o distribution of costs by calculating rate revenue requirement for each
customer class according to the percentage of each service

characteristic for which that class is responsible

input: Billing Data, Cast of Service >\ O, RevATiie The figure at the left from

Water Meter Data Analysis Requirement for
Each Customer Section 2 of the COSA

Input: Revenue - m Class

Requirement analytical study provides a

Allocation

Supporting
Calculations

Dlstribution summary of the

methodology used and the

inputs and outputs

Figure 2-1. Cost of Service Methodology
resulting from. the

performance of the analysis.

This study was accepted by the PUC and their consultants in GWA Docket 19-08 and
there were no comments or exceptions taken to the analysis presented or the conclusions drawn.
The analysis served as the basis for rate relief requested for FY2022 through FY2024 in GWA’s
19-08 rate case in which the PUC has already acted. Herein, GWA now presents certain data

from this vetted and accepted COSA as an appropriate and documented basis for the development
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and treatment system.
III. REQUEST FOR APPROVAL

Pursuant to law, the PUC has the power to regulate and set rates for the public utilities
and no rates, charges, assessments, or costs shall be established, abandoned, modified, departed
from or changed without a -public hearing and the prior approval of the Commission. See 12
G.C.A. 12116 (a). Further, GWA may only modify its rates (or charges) for its water and
wastewater services subject to the approval of the PUC and it must demonstrate that its rates are
just and reasonable enabling the utility to repay its debts and so that it may recover the full costs
of providing such services to the ratepayers before any rate change is made or newly established.
See 12 G.C.A. 14104 (d) and 12 G.C.A. 12118.

In line with the above, GWA now submits its request for a rate change proposal in order
to align GWA’s cost-of-service to treat Guam’s leachate and to reclassify GWA’s wastewater
disposal rate currently applied to solid waste facilities, from a Commercial 3 facility rate, to a
specific and standalone leachate disposal rate for approval. The new rate will effectively change
and reduce the currently applied disposal rate from $28.92 per kgal, at GWA’s present
Commercial 3 facility rate, to a specific leachate rate of $14.72 per kgal. The new rate, even if
lower, is in line with GWA’s cost-of-service and permits GWA to recover its full costs for
leachate treatment and disposal.

A. DETERMINATION OF THE PROPOSED LEACHATE RATE

The COSA was developed as a basis for developing rates for GWA beginning in FY2022
and projected through the end of its current 5-year rate plan in FY2024. GWA’s determination
for a new and specific leachate rate begins with the cost-of-service for leachate in the intended

year using the COSA data from FY2022.
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Table 3-24. FY 22 - FY 24 Rate Revenue Requirement for Each Wastewater Customer Class

Rate Revenue Requirement
Customer Class FY22 FY23 Fr24
Residential $21,552,945 $22,651,392 $23,334,845
Commercial 1+ 4,201,316 4,652,787 5,070,481
Commercial 2- 803,463 972,920 1,147,995
Commercial 3 2,193,845 2,759,380 3,352,843
Hotels 6,063,698 7,466,983 8,931,964
Government 3,234,734 3,423,410 3,561,868 |
GIAA Water System 430,564 469,281 503,485
Navy 6,879,550 7,593,263 8,212,336
Septage 1,457,645 1,585,561 1,690,566
|Leachate 244,285 271,191 294,926
Total $47,062,043 $51,846,168 $56,101,310

To arrive at a cost-of-service rate (R) for leachate disposal, the total cost of service (c) for the
applicable period is divided by the anticipated wastewater flows (f) for the applicable period. See

formula below:

B=spg f F

1. COST OF SERVICE COMPONENT (OF THE PROPOSED LEACHATE RATE)
In this case, GWA has applied its FY2022 cost of service amounts of $244,285 (see Table
3-24 above) for leachate collection and treatment, and then increases this rate by 5.5% based on
the approved rate relief ordered by the PUC and provided to GWA in FY2023 through PUC
Docket 19-08. Next, based on GWA’s FY2024 proposed revenue requirements (needed
increases) to 27% of GWA’s FY 2023 rate amounts, the leachate cost allocation for FY2023

becomes $327,305.00. See Rate Calculation Sheet attached as Exhibit D.
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2. WASTEWATER FLOW COMPONENT (OF THE PROPOSED LEACHATE RATE)

For leachate flows GWA proposes to use projected leachate flows projected for FY2024
from the two facilities operated by GSWA, the Layon landfill and the Ordot dump closure site.
The projection of flow has been complicated by recently publicized issues at the Ordot dump
closure site where leachate flows have risen dramatically over the last eight (8) years since the
leachate collection system has been operating at this facility. GWA has contributed in part to
these increases because of leaks in its water distribution main adjacent to the Ordot Dump. Still,
those leaks, which are estimated to have begun in 2018, were repaired in December 2022, and
GWA has confirmed, that there are no existing leaks on the distribution main which can be
attributed to the increased leachate captured at the facilities, as of June 2023.

A regression analysis was used to account for the impact of the GWA water leaks on the
leachate flows and correlated the flows to recorded rainfall figures for all the years the facility
has been operating. This analysis is presented and attached as Exhibit E. For both facilities,
using the projected flows of 137,490 gallons per inch or rain at the Ordot facility, and 77,566
gallons per inch of rain at the Layon facility, the total leachate flows projected for FY2024 with
an average annual rainfall over the historical period of 2016-2022 of 95.8-inches, is 22,239,473
gallons or 22,239.5 kgals. GWA projects that it must bill to treat this amount of leachate over
the applicable period so the 22,239.5 kgals is also referred to as the billing determinant. Applying
the cost-of-service figure and the anticipated wastewater flows to our Leachate Rate formula the

new rate becomes $14.72 per kgals. See formula below:

Leachate rate (R ) = $8327,305 /22,239.5 kgal

= 814.72 per kgal
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By comparison, the proposed wastewater disposal rate for the Commercial 3 customer
class (current GSWA rate for both Layon and Ordot facilities) is projected to be about 2.5x higher
at $36.73 per kgal beginning in FY 2024.

B. RATEPAYER BILL OF RIGHTS & OTHER REQUIREMENTS

12 G.C.A. §12102.1 and §12102.2 requires GWA to comply with notice and other
requirements of the Ratepayer Bill of Rights before the PUC can properly address a petition for
rate increases. As no rate increases are sought at this time and since the approval to create a
standalone and specific rate class for leachate disposal only affects a single ratepayer, GWA has
asked both GSWA and GBB to enter a stipulation waiving all requirements of the Ratepayer Bill
of Rights. GWA has also asked GSWA and GBB and for their agreement to the proposed rates
herein and for their input on when the rates requested should take effect to avoid a protracted rate
proceeding. Following a review of this petition both GSWA and GBB have advised that they will
each consider GWA’s request to file a stipulation.

IV. CONCLUSION

Based on the foregoing, GWA respectfully requests the PUC approve and authorize GWA
to reclassify GWA’s current leachate disposal rate, from GWA’s present Commercial 3 facility
rate at $27.42 per kgal, to a specific leachate rate of $14.72 per kgal as it is reasonable and prudent.
This new and specific rate is subject to future reviews and change only upon further or future

approval by the PUC.

RESPECTFULLY SUBMITTED this day of July 6th 2023.

By:

THERESA Gf'iz?JAs
GWA Legal Coufisel
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TARIFF SHEET

WATER/SEWER RATES

EXHIBIT A

Tariff reflects the new rates effective December 2014 billing cycle pursuant to PUC
Docket No.: 13-01 FY2014 Rate Decision dated December 1, 2014.

WATER
RESIDENTIAL WATER
Meter Size Basic Water Lifeline Water Water
Charge Consumption Per | Consumption Per
K/Gal for Less K/Gal for Greater
than 5000 Gallons | Than 5000 Gallons
¥4 18.44 2.91 8.78
12 21.52 2.91 8.78
1%” 33.78 2.91 8.78
27 43.03 2.91 8.78
3” 76.84 2.91 8.78
4” 107.55 2.91 8.78
6” 199.73 291 8.78
8” 291.90 2.91 8.78
10” 399.45 2.91 8.78
12” 476.24 2.91 8.78

COMMERCIAL & GOVERNMENT WATER

Meter Size Basic Water Charge Water Consumption Per
K/GAL
Y4 18.44 10.92
i 21.52 10.92
1%5” 33.78 10.92
27 43.03 10.92
37 76.84 10.92
4” 107.55 10.92
6” 199.73 10.92
8” 291.90 10.92
10” 399.45 10.92
12> 476.24 10.92




AGRICULTURE & IRRIGATION WATER

Meter Size Basic Water Charge Water Consumption Per
K/GAL
Y4 18.44 3.63
1 21.52 3.63
14” 33.78 3.63
2” 43.03 3.63
3” 76.84 3.63
4” 107.55 3.63
6” 199.73 3.63
8” 291.90 3.63
10” 399.45 3.63
12” 476.24 3.63
WASTEWATER
Sewer Rates Rate
Residential (flat Monthly Rate) 26.61
Commercial 1 (per 1000 gallons**) 6.02
Commercial 2 (per 1000 gallons**) 14.66
Commercial 3 (per 1000 gallons**) 20.33
Government and Federal (per 1000 gallons**) 8.61
SURCHARGES

SUPPLEMENTAL ANNUITY SURCHARGE: A rate of 3.70% of the non-lifeline
portion of bills for all customer classes and types established for the purpose of allowing
GWA to recover costs assessed by the Guam Legislature for the purpose of paying benefits
to retirees of the Guam Waterworks Authority and the Public Utility Agency of Guam.



MISCELLANEOUS CHARGES

E Description Meter/Detail Rate
Service Reconnection 3/4" to 1-1/2" meters $45.00
2" meter and larger $145.00
Special Reading $15.00
Bill Analysis $10.00
Verification time test $45.00
Bench Test 1%, Test (w/in one year) no charge
3/4" to 1-1/2" meters $85.00
2" meter and larger $175.00
Fire Hydrant Fee $25.00/month
Bulk Water Sales $3.00/kgal
Meter Relocation at cost
Return Check Charge $30.00
Sewer Connection Permit: [Residential $50.00
Commercial at cost
Government at cost
Bulk Sewage Dumping Permit Charge $200.00/truck
Discharge (<5 kgal) $25.00/truck
Discharge (5> kgal) $5.00/truck
Meter Installation at cost
Water Service Deposit 3/4" $32.00
1" $37.00
11/2" $55.00
2" $73.00
3" $123.00
4" $178.00
6" $313.00
8" $378.00
10" $660.00
12" $773.00
Sewer Service Deposit Residential $20.00
Commercial I $60.00
Commercial 11 $650.00
Commercial ITI $1,400.00

Metered Industrial

$5,000.00




Pressure Reading

$25.00

Direct Service (authorized

by GWA) 3/4" $60.00
1" $60.00
112" $70.00
2" $120.00
3 $180.00
4" $240.00
6" $360.00
g $480.00
10" $600.00
12" $720.00
Illegal Connection Basic Water Charge Plus Estimated Water***
3/4" 2,500.00 $10.92 kgal
i 2,500.00 $10.92 kgal
112" 5,000.00 $10.92 kgal
2" 5,000.00 $10.92 kgal
< i 7,500.00 $10.92 kgal
4" 10,000.00 $10.92 kgal
6" 12,500.00 $10.92 kgal
8" 15,000.00 $10.92 kgal
10" 17,500.00 $10.92 kgal
12" 20,000.00 $10.92 kgal
14" 22,500.00 $10.92 kgal
16" 25,000.00 $10.92 kgal
Fire Hydrant 15,000.00
Meter Tampering
Penalty $500.00 plus

Estimated Water Loss

Illegal Sewage Dumping

Penalty

$500.00




Tiyan Estimated Monthly Bill

Basic Water Charge $18.44
Basic Sewer Charge $26.61
Water Usage @ 7,360 Gals $35.27
Supplemental Annuity Surcharge $1.45
Total Estimated Charge $81.77

**Rates applied to 80% of water consumption.

***Based on the prevailing Water Rate at Consumption Period.




SCHEDULE OF WATER SYSTEM DEVELOPMENT CHARGES
ADOPTED BY THE GUAM PUBLIC UTILITIES COMMISSION

Actual Meter Size SDC
(Inches) By Water Meter Size

5/8 x 3/4" $2,126
3/4" $3.190
1" $5,316
112" $10,632
2" $17,011

3" $34,022

4" $53,160

6" $106,320

8" $170,112

10" $244,536

SCHEDULE OF WASTEWATER SYSTEM DEVELOPMENT CHARGES
ADOPTED BY THE GUAM PUBLIC UTILITIES COMMISSION

Actual Meter Size SDC
(Inches) By Water Meter Size
5/8 x 3/4" $3,474
3/4" $5,212
1" $8,686
11/2" $17,372
2" $27,795
3" $55,590
4" $86,860
6" $173,720
8" $277,952
10" $399,556




EXHIBIT B
TARIFF SHEET

FOR WATER/SEWER RATES EFFECTIVE October 01, 2022

Tariff reflects Five Percent (5.5%) effective October 1, 2022 billing cycle approved pursuant
to Public Utilities Commission Docket No. 19-08 during the PUC meeting dated September
22,2022.

WATER
RESIDENTIAL WATER
Meter Size Basic Water Charge Lifeline Water Water

Consumption Per Consumption Per

K/Gal for Less than K/Gal for Greater

5000 Gallons Than 5000 Gallons
%" 26.24 3.01 12.49
17 30.62 3.01 12.49
1%” 48.04 3.01 12.49
27 61.19 3.01 12.49
3" 109.30 3.01 12.49
4" 153.00 3.01 12.49
6" 284.12 3.01 12.49
8" 415.24 3.01 12.49
10” 568.25 3.01 12.49
12” 677.49 3.01 12.49

COMMERCIAL & GOVERNMENT WATER

Meter Size Basic Water Charge Water Consumption
per K/GAL
%" 26.24 15.53
1 30.62 15.53
1%” 48.04 15.53
25 61.19 15.53
3” 109.30 15.53
4" 153.00 15.53
6” 284.12 15.53
8" 415.24 15.53
10” 568.25 15.53
: g 677.49 15.53




AGRICULTURE WATER

Meter Size Basic Water Charge Water Consumption Per
K/GAL
3" 25.35 4.99
1” 29.58 4.99
1%” 46.43 4.99
2" 59.13 4.99
3” 105.62 4,99
4" 147.82 4.99
6” 274.52 4,99
8” 401.20 4.99
10” 549.03 4,99
12” 654.57 4.99
IRRIGATION WATER
Meter Size Basic Water Charge Water Consumption Per
K/GAL
" 26.24 5.16
1” 30.62 5.16
1%” 48.04 5.16
2 61.19 5.16
3” 109.30 5.16
4” 153.00 5.16
6” 284.12 5.16
8” 415.24 5.16
10” 568.25 5.16
12" 677.49 5.16
WASTEWATER
Sewer Rates Rate

Residential (flat Monthly Rate) 27.54
Commercial 1 (per 1000 gallons**) 8.56
Commercial 2 (per 1000 gallons**) 20.86
Commercial 3 (per 1000 gallons™*) 28.92
Government and Federal (per 1000 gallons**) 12.24




SURCHARGES

SUPPLEMENTAL ANNUITY SURCHARGE: A rate of 3.50% of the non-life portion of bills for
all customer classes and types established to allow GWA to recover costs assessed by the

Guam Legislature for the purpose of paying benefits to retirees of the Guam Waterworks
Authority and the Public Utility Agency of Guam.



MISCELLANEOUS CHARGES

GWA)

Description Meter/Detail Rate]
Service Reconnection 3/4" to 1-1/2" meters $45.00
2" meter and larger $145.00
Special Reading $15.00
Bill Analysis $10.00
Verification time test $45.00
Bench Test First Test within One Year No charge
3/4" to 1-1/2" meters $85.00
2" meter and larger $175.00
Fire Hydrant Fee $25.00/month
Bulk Water Sales $3.00/kgal
Meter Relocation at cost
Return Check Charge $30.00
Sewer Connection Permit: Residential $50.00
Commercial at cost
Government at cost
Bulk Sewage Dumping Permit Charge $200.00/truck
Discharge (<5 kgal) $25.00/truck
Discharge (5> kgal) $5.00/truck
Meter Installation at cost
Water Service Deposit 3/4" $32.00
1" $37.00
11/2" $55.00
r $73.00
3" $123.00
4" $178.00
6" $313.00
8" $378.00
10" $660.00
12" $773.00
Sewer Service Deposit Residential $20.00
Commercial | $60.00
Commercial Il $650.00
Commercial Il $1,400.00
Metered Industrial $5,000.00
Pressure Reading $25.00
Direct Service (authorized by 3/4" $60.00




1 $60.00

11/2" $70.00

2" $120.00

3" $180.00

4" $240.00

6" $360.00

8" $480.00

10" $600.00

12" $720.00

. ; Plus Estimated

lllegal Connection Basic Water Charge Water***

3/4" 2,500.00 $15.53 kgal

1 G 2,500.00 $15.53 kgal

11/2" 5,000.00 $15.53 kgal

2" 5,000.00 $15.53 kgal

3" 7,500.00 $15.53 kgal

4" 10,000.00 $15.53 kgal

6" 12,500.00 $15.53 kgal

8" 15,000.00 $15.53 kgal

10" 17,500.00 $15.53 kgal

12" 20,000.00 $15.53 kgal

14" 22,500.00 $15.53 kgal

16" 25,000.00 $15.53 kgal
Fire Hydrant 15,000.00

Meter Tampering

$500.00 plus Estimated Water

Penalty o
lllegal Sewage Dumping
Penalty $500.00




Tiyan Estimated Monthly Bill

Basic Water Charge $26.24
Basic Sewer Charge $27.54
Water Usage @ 7,360 Gals $44.53
Supplemental Annuity Surcharge | $2.00
Total Estimated Charge $100.31

**Rates applied to 80% of water consumption.

***Based on the prevailing Water Rate at Consumption Period.



SCHEDULE OF WATER SYSTEM DEVELOPMENT CHARGES ADOPTED BY

THE GUAM PUBLIC UTILITIES COMMISSION

Actual Meter Size (Inches) SDC by Water Meter Size
5/8 x3/4" $2,126
3/4" $3.190

1" $5,316
11/2" $10,632
2" $17,011

3" $34,022

4" $53,160

6" $106,320

8" $170,112

10" $244,536

SCHEDULE OF WASTEWATER SYSTEM DEVELOPMENT CHARGES ADOPTED BY THE

GUAM PUBLIC UTILITIES COMMISSION

Actual Meter Size (Inches) SDC by Water Meter Size
5/8 x3/4" $3,474
3/4" $5,212

1" $8,686
11/2" $17,372
2" $27,795

3" $55,590

4" $86,860

6" $173,720

8" $277,952

10" $399,556)




EXHIBIT C

,———\'ﬂf

GUAM WATERWORKS AUTHORITY

Final Report
Analytical Study #3

Cost of Service Analysis

Prepared for:
Guam Waterworks Authority
Hagatna, Guam

May 15, 2021

Prepared by:

. B AND «
. fgSolutions I Caldwell :

697 Grand St. #118
Brooklyn, NY 11211
www.fg-solutions.com




Analytical Study 3 Cost of Service Analysis

Prepared for

Guam Waterworks Authority
Hagatna, Guam
May 15, 2021

I B :.
Cg?dwv:'(-;ﬁ 0 . fgSolutions

414 West Soledad Avenue, Suite 602
Hagatna, GU 96910
T:671.300.4220
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Executive Summary

Background

Guam Waterworks Authority (GWA), is tasked with performing seven Analytical Studies in accordance
with the Stipulation and Rate Order issued by the Public Utilities Commission (PUC) in February 2020.
In July 2019, the Guam Waterworks Authority (GWA) filed a Petition for Approval of GWA’s Third Five-
Year Financial Plan and Base Rate Relief. This application was subject to a review process with the
Guam PUC consultant, which led to stipulations filed with the PUC on January 17, 2020 that were
subsequently incorporated into the PUC’s FY 2020 Rate Decision Order issued on February 27, 2020.
The stipulated provisions enumerated: “Analytical Studies to be Undertaken to Support the FY 2022
Comprehensive Review and Update of GWA’s Financial Plan and subsequent annual review
processes.” In relevant part, the stipulated provisions GWA engaged FG Solutions, as a subconsultant
to Brown and Caldwell (BC), to perform the Cost of Service (COS) portion of Analytical Study 3, the Cost
of Service Analysis (COSA). Rate design will be evaluated separately.

Two workshops were held with Georgetown Consulting Group (GCG). Feedback and questions from
these workshops were incorporated into this report.

Methodology

The COSA was developed using guidance from two industry standards: the American Water Works
Association (AWWA) M1 Manual, and the Water Environment Federation (WEF) M27 Manual. The
inputs to the COSA are billing data and water meter data and detailed data on utility system revenue
requirements.

In collaboration with other Analytical Studies, the COSA relies on supporting calculations that
incorporate GWA system data, such as information from the 2018 Water Resources Master Plan
Update (WRMPU), electric bills, the Capital Improvement Plan, and detailed expense data from other
Business Units.

The first step is disaggregation of the combined rate revenue requirement into water and wastewater
components. Major components are 0&M expenses, debt service, Internally Funded Capital (IFCIP)
and transfers from GWA reserves. Refer to Section 2 for more details on methodology.

For both water and wastewater COSA, the next step after disaggregation is to functionalize the
disaggregated expenses. The functionalization step is the process of separating the rate revenue
requirement into categories defined by the various functions of utility service. For a water system,
examples of functionalization categories include source and treatment, booster pumping, storage,
transmission and distribution (T&D), customer, and meter. Table E-1 shows examples of how key
expenses were functionalized.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Executive Summary

Type of Expense Functionalization Methodology
Electricity 89% source, 11% booster pumping, based on GWA power account data
Water purchases Source

Medical/dental/life and Information

Technology Business Unit SnEsttaion

Finance Business Unit Insurance: as plant; billing related: as customer; balance: administration
Line and Leak Repairs Business Unit Transmission/distribution

Engineering Business Unit Administration

Debt service Based on the projects funded by each debt issuance

Allocation is defined as the process of separating the functionalized revenue requirement into
categories defined by utility service characteristics. The allocation step takes the functionalized rate
revenue requirement and divides it among water system service characteristics.

Distribution is defined as the process of calculating the rate revenue requirement for each customer
class, by distributing costs according the percentage of each service characteristic which each
customer class is responsible. The distribution step takes the rate revenue requirement and
distributes it among the customer classes, according to each customer class use of the service
characteristics. See Section 2.2.2 for more details.

The wastewater system has an analogous methodology. The functionalization step takes each
component of the revenue requirement, such as operating expenses, debt service, IFCIP, transfers,

and change in fund balance, and allocates them into system functions. Examples are shown in Table
E-2 below.

Table E-2. Wastewater COS Functionalization Methodology

Type of Expense Functionalization Methodology
Electricity 41% treatment; 59% collection, based on GWA power account data
Finance Business Unit Insurance: as plant; billing related: as customer; balance: administration
Maintenance Business Unit Collection
Treatment Business Unit Treatment
Debt service Based on the projects funded by each debt issuance

The allocation step takes the functionalized rate revenue requirement, and divides it among the
wastewater system service characteristics. The service characteristics used in the wastewater COSA
are related to wastewater flow, biochemical oxygen demand (BOD), total suspended solids (TSS),
customer, and administration. BOD and TSS are measured parameters in wastewater that wastewater
treatment plants (WWTPs) are designed to remove. The amount of BOD and TSS in wastewater is one
factor that determines the cost to build, operate, and maintain wastewater system infrastructure,
particularly at WWTPs.

The COSA must take into account the contractual requirements of the Navy as a customer, given that
contractual requirements that specify costs that cannot be allocated to the Navy (Department of the
Navy Utility Service Contract No. N62766-72-C-0044, effective July 1, 1972). Section 3.3.6 describes
wastewater service to the Navy in more detail.

Treatment flow and collection flow are separated in this COSA to facilitate identification of the cost to
provide septage treatment services. Septage haulers are required under GWA service rules to deliver
septage to WWTPs, and do not use the GWA collection system.

— RS —

. fgSolutions

he end of this document.

Brown o Caldwell

ix

Use of contents on this sheet is subject to the limitations si
FINAL GWA COSA Analytical Study 3




Guam Waterworks Authority Analytical Study 3 Cost of Service Executive Summary

As with the water COSA, distribution in the wastewater COSA is defined as the process of calculating
the rate revenue requirement for each customer class, by distributing costs according the percentage
of each service characteristic which each customer class is responsible. The distribution step takes
the rate revenue requirement and distributes it among the customer classes, according to each
customer class use of the service characteristics, discussed in Section 2.3.2.

Cost of Service Analysis

Revenue Requirements based on GWA's financial plan, developed by others, are input values for the
COSA. GWA uses the cash basis in defining its revenue requirement. Using the cash basis, the revenue
requirement includes operation and maintenance expenses, debt service costs, cash-financed capital
improvements, reserve fund requirements, taxes, and consideration of debt coverage requirements.

The Key Assumptions for the COSA are stated below.

1. This COSA was developed to be consistent with the FY 2022 Comprehensive Review and
Update to GWA's Five-Year Financial Plan, as follows:

a. Projected water and wastewater demands were determined by Analytical Study #1,
Demand Forecasting.

b. O&M expenses are based on GWA FY 22 budget, consistent with GWA’s recently
adopted new business unit structure.

c. Projected rate revenue requirements reflect the FY 2022 Comprehensive Review and
Update to GWA's Five-Year Financial Plan. The rate revenue requirement includes
GWA'’s FY 22 budget, incremental 0&M expenses identified in the various Analytical
Studies, capital spending, debt service, debt service coverage, and reserve
requirements.

d. The COSA includes a revenue back calculation, which is a comparison of the revenue
requirement for each customer class with actual revenues generated by each
customer class. The revenue back calculation is based on the Proposed FY 22 Rates.

e. The Proposed FY 22 Rates are part of the FY 2022 Comprehensive Review and Update
to GWA's Five-Year Financial Plan.

2. The COSA uses FY 22 as the test year in which the COSA is based, using projected data for
Fy22.

3. The effects of the pandemic are incorporated into the Demand Forecast.
4. Consistent with AWWA M1 and WEF M27 Manuals.

a. Deviations from these manuals were made where appropriate to reflect the unique
characteristics of GWA's water and wastewater system.

b. Deviations from these manuals were made where necessary to make the water and
wastewater methodologies consistent with each other,

The results of the COSA establish revenue requirements for each customer class. These results are
inputs to the Rate Design efforts that are part of the FY 2022 Comprehensive Review and Update to
GWA's Five-Year Financial Plan. The results of disaggregating water and wastewater expenses are
summarized in Table E-3 below.

L} .
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Guam Waterworks Authority Analytical Study 3 Cost of Service Executive Summary

Table E-3. Summary of Disaggregated Water and Wastewater Expenses

Type of Expense $ Water $ Wastewater Total
0&M Expenses 51,262,987 28,972,409 80,235,396
Debt Sewice 18,402,947 17,473,683 35,876,630
Transfers (from) to Reserves (4,445,849) (3,234,128) (7,679,977)
Intemally Funded CIP 4,631,107 3,368,893 8,000,000
Non-Rate Revenues and Revenue Adjustments 341,238 481,186 822,424
Total $70,192,430 $47,062,043 $117,254,473

In this report, the term “Customer Classes” refers to groupings of customers created to facilitate the
COSA, Rate Design (completed by others), and the other Analytical Studies (completed by others). The
term Customer Classes should be distinguished from GWA’s Rate Classes. GWA’s Rate Classes are
those defined by GWA'’s rate schedule, which is adopted by the Consolidated Commission on Utilities
(CCU) and approved by the PUC. Customer Classes that differ from GWA’s Rate Classes should not be
considered a policy decision that GWA has, or is intending, on changing their Rate Classes. Changes
to GWA's Rate Classes will be addressed in the Rate Design component of the Analytical Studies, being
prepared by others. See Table E-4 below for water Customer Class details.

Table E-4. Water System Customer Classes

Existing Rate Class COS Customer Classes Change to Customer Class

Residential Residential No change
Commercial | + Golf Courses

Commercial and Government were separated in the

Commercial Il minus Hotels Wastewater Rate Classes.

) Commercial Il
Commercial & Government
Hotels Hotels were separated from Commercial Il
GIAA Water System New customer class created for the COS Analysis
Private Fire Protection New customer class created forthe COS Analysis
Agriculture Agriculture No change
Irigation Irrigation No change

The Residential Rate Class and the Residential Customer Class have no changes. Commercial and
Government Rate Class was divided into Commercial | + Golf, Commercial Il minus Hotels, Commercial
111, Hotels, GIAA, and Private Fire Protection. The Commercial Rate Class was split into four customer
classes, for the purposes of the COS analysis. The new Commercial Customer Classes were developed
to maintain consistency with GWA’s wastewater Rate Classes. The Hotel customer class was created
to be consistent with the Demand Forecast Analytical Study. The 2020 Stipulation required separate
demand forecasts for Hotels. A new Customer Class was created for the Guam International Airport
Authority (GIAA) Water System.

A new Private Fire Protection customer class was created for the purposes of the COSA. It is also
intended to establish a new rate class that properly allocates Private Fire Protection expenses.

Similar to the water rate classes, the wastewater Rate Classes were split into new Customer Classes
for the purposes of the COSA. Table E-5 summarizes the comparison of GWA Rate Classes and COSA
Customer Classes.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Executive Summary

Table E-5. Wastewater Customer Classes

Existing Rate Class COS Customer Classes Change to Customer Class
Residential Residential No Change
Commercial | Commercial | No Change
k Commercial Il .
Commercial Il + Hotels Commercial Il and Hotels were separated
Hotels
Commercial Il Commercial lll No Change
Government . PRI
Govemment + Fedeial GIAA overnment and Federal customer class was split into three
customer classes.
Navy
Septage New Customer Class
Leachate New Customer Class

The Residential and Commercial | Customer Classes remain unchanged. Commercial Il + Hotels were
separated into two customer classes. The Hotel customer class was created to be consistent with the
Demand Forecast Analytical Study. The 2020 Stipulation required separate demand forecasts for
Hotels. Commercial Il is unchanged.

A new Customer Class was developed for the Navy, to incorporate contractual requirements described
later in this Section, and to facilitate the analysis. The existing contract with the Navy specifies that
rates charged to the Navy must exclude laterals and certain capacity increasing capital projects.

The Septage Customer Class was created to facilitate an update to septage rates. The intention in
this COSA is to isolate septage costs to promote equitable cost recovery from septage haulers.

Landfill Leachate is a new Customer Class developed to facilitate the creation of a new rate class.
Leachate is currently charged as Commercial, but has lower TSS than commercial wastewater and
therefore warrants separate consideration. There are two leachate customers, the Ordot Landfill and
the Layzon landfill. Both landfills are connected to the collection system via a pipe, where the leachate
is transported to a wastewater treatment plant.

Results

In a COSA, a key result is the comparison of the revenue requirement responsibility for each customer
class with the revenues generated by rate revenues for each customer class. Table E-6 below shows
the comparison of the Rate Revenue Requirement for each water customer class with the projected
revenues generated by the Proposed FY 22 Rates. The total of Table E-6 illustrates how the Proposed
FY 22 water rates collect more than the FY 22 cost of service.
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Guam Waterworks Authority Analytical Study 3 Cost of Service

Table E-6. Water COS Analysis - Comparison of Rate Revenue Requirement with Revenues for Each Customer Class

Executive Summary

Projected FY 22
Revenues
FY 22 Test Year (Proposed Difference

Customer Class Cost of Service FY 22 Rates) Dollars Percent
Residential $47,096,089 $40,506,875 ($6,589,214) -16.27%
Commercial 1+ 7,227,445 10,983,420 3,755,975 34.20%
Commercial 2- 820,249 1,288,007 467,758 36.32%
Commercial 3 1,507,422 2,338,108 830,686 35.53%
Hotels 7,405,518 11,792,936 4,387,418 37.20%
Government 4,584,524 7,129,961 2,545,437 35.70%
GIAA Water System 508,858 748,625 239,767 32.03%
Agriculture 941,596 539,362 (402,234) -74.58%
Irigation 95,410 59,081 (36,329) -61.49%
Private Fire Protection 5,321 0 (5,321) 0.00%
Total $70,192,430 $75,386,375 $5,193,945 6.8898%

Table E-6 also shows that some water customer classes are currently paying more than their cost of
service. These customers include commercial customers, hotels, government customers, and GIAA
water system customers. Customer classes paying less than their cost of service include residential,
agricultural, and irrigation customers.

Table E-7 shows the comparison of the Rate Revenue Requirement for each wastewater customer
class with the projected revenues generated by the Proposed FY 22 rates. Table E-7 shows that the
Proposed FY 22 wastewater rates under collect the FY 22 wastewater revenue requirement by
approximately 15%.

Table E-7. Wastewater Cost of Service Analysis - Comparison of Revenue Requirement

with Revenues for Each Customer Class

Projected FY 22
Revenues
FY 22 Test Year (Proposed Difference

Customer Class Cost of Service FY 22 Rates) Dollars Percent
Residential $21,552,945 $10,659,438 ($10,893,507) -102.20%
Commercial 1+ 4,201,316 3,464,220 (737,096) -21.28%
Commercial 2- 803,463 1,285,013 481,550 37.47%
Commercial 3 2,193,845 3,063,155 869,310 28.38%
Hotels 6,063,698 9,697,451 3,633,753 37.47%
Govemment 3,234,734 4,028,860 794,126 19.71%
GIAA Water System 430,564 428,133 (2,431) -0.57%
Navy 6,879,550 7,498,160 618,610 8.25%
Septage 1,457,645 125,000 (1,332,645) -1066.12%
Leachate 244,285 647,452 403,167 62.27%
Total $47,062,043 $40,896,882 ($6,165,161) -15.07%

Table E-7 shows that the residential wastewater customer class pays approximately $10.7 million
under the Proposed FY 22 rates, compared with a cost of service of over $21 million. Similarly,
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Guam Waterworks Authority Analytical Study 3 Cost of Service Executive Summary

Commercial | and GIAA Water System customers are paying less than their respective cost of service.
With the overall 15% under collection noted, Commercial Il, Commercial lll, and Hotels are paying more
than their respective cost of service. Leachate rates also collect more than the leachate cost of
service.

The largest percentage difference between the COS and the revenues generated by customer class is
septage. This difference is due to the current low septage rates which do not recover the costs to treat
septage at GWA's WWTPs given the high BOD and TSS associated with septage.

Conclusions

The disaggregation of the combined rate revenue requirement produced separate rate revenue
requirements for water and wastewater. For the combined system, the rate revenue requirement in
FYy 22 is $117,254,473, as developed in the FY 2022 Comprehensive Review and Update to GWA's
Five-Year Financial Plan. From this combined system rate revenue requirement, the FY 22 water rate
revenue requirement is $70,192,430, and the FY 22 wastewater rate revenue requirement is
$47,062,043. See Table 3-4 for more details.

The Proposed FY 22 water system rates collect approximately 6.9% more than the water rate revenue
requirement. For the wastewater system, the Proposed FY 22 rates collect nearly 15% less than the
wastewater rate revenue requirement.

In FY 22, some water customer classes are projected to pay more than their cost of service. These
customer classes, in no particular order, are Commercial, Hotels, Government, and GIAA. Customer
classes that are paying less than their cost of service are Residential, Agriculture, and Irrigation.

The wastewater system has similar variances, where some wastewater customer classes are projected
to pay more than their cost of service. These customer classes, in no particular order, are Commercial
Il, Commercial lll, Hotels, Government, Navy and Leachate. The Proposed FY 22 rates applied to the
GIAA collect approximately the cost of service for GIAA.

Some wastewater system customer classes are currently collecting less than their cost of service.
These customer classes are Residential, Commercial |, and Septage. GWA'’s Proposed FY 22 Septage
rates collect approximately $125,000 per year. Due to the high strength of Septage, the cost of service
is approximately $1.46 million. Refer to Table 3-22 for more detail.
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Section 1

Background and Introduction

Guam Waterworks Authority (GWA), is tasked with performing seven Analytical Studies in accordance
with the Stipulation and Rate Order issued by the PUC in February 2020. In July 2019, following
required public notices and Guam Consolidated Commission on Utilities (CCU) approvals, the Guam
Waterworks Authority (GWA) filed a Petition for Approval of GWA's Third Five-Year Financial Plan and
Base Rate Relief. This application was subject to a review process with the Guam PUC consultant,
which led to stipulations filed with the PUC on January 17, 2020 that were subsequently incorporated
into the PUC’s FY 2020 Rate Decision Order issued on February 27, 2020. The stipulated provisions
enumerated: “Analytical Studies to be Undertaken to Support the FY 2022 Comprehensive Review and
Update of GWA’s Financial Plan and subseguent annual review processes.” In relevant part, the
stipulated provisions GWA engaged FG Solutions, as a subconsultant to Brown and Caldwell (BC), to
perform the Cost of Service (COS) portion of Analytical Study 3, the Cost of Service Analysis (COSA).
Rate design will be evaluated separately! to coordinate consideration of a Customer Assistance
Program.

The projected water and wastewater system expenses are obtained from the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan filed by GWA on May 1, 2021. The COSA is
based on a FY 22 test year which incorporates GWA's Fiscal Year 2022 budget, augmented by other
Analytical Studies required by the Stipulation.

In a COSA, a key result is the comparison of the revenue requirement responsibility for each customer
class with the revenues generated by existing rates for each customer class. This comparison allows
for identification of which customer classes are paying more than their cost of service, and which
customer classes are paying less than their cost of service. The projected water and wastewater
revenues are based on the Proposed FY 22 Rates. This comparison is used in developing water and
wastewater rate proposals contained in GWA’s May 1, 2020 submittal.

1.1 Overview

From the Citizen-Centric Report for Fiscal Year 2019, issued July 2020: GWA is a public authority
governed by the CCU, subject to the regulations of the Guam PUC. GWA provides water to all of the
civilian population of Guam. They also provide wastewater service to much of Guam. In FY 2019,
GWA served an average of 42,538 water customers and 29,332 wastewater customers.

GWA's water supply consists of 120 wells, 27 booster pump stations, 23 reservoirs, 586 miles of water
distribution lines and approximately 3,814 fire hydrants.

GWA's wastewater system consists of 310 miles of gravity sewer network, 77 sewer pump stations,
and approximately 27 miles of force main and five wastewater treatment plants (WWTP).

1 An Affordability / Rate Design study is being conducted by Galardi Rothstein Group (GRG).
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 1

1.2 GWA Challenges

GWA is completing the Analytical Studies, preparing a five-year financial plan, and responding to the
requirements of the Stipulation all in the context of navigating several external challenges. GWA
challenges are described in GWA's Citizen-Centric Report, and GWA's Fiscal Year (FY) 2019-2020
Financial Statements, Additional Information and Independent Auditors’ Report provides additional
background information. Two of the external challenges are summarized here: ongoing regulatory
oversight and COVID-19.

The Guam PUC regulates and approves GWA'’s rates, and has established various requirements and
deadlines which require GWA actions. Stipulations filed with the PUC on January 17, 2020 were
subsequently incorporated into the PUC's FY 2020 Rate Decision Order issued on February 27, 2020.
The stipulated provisions required the completion of “Analytical Studies to be Undertaken to Support
the FY 2022 Comprehensive Review and Update of GWA's Financial Plan and subsequent annual
review processes”. GWA is still required to comply with past stipulations which address several water
and wastewater rate issues.

GWA is currently negotiating consent decree terms with the U.S. Environmental Protection Agency
related to GWA's wastewater conveyance system, and GWA anticipates that an agreement will be
reached in 2021.

GWA's FY 2019-2020 Audited Financial Statements also address GWA's response to the COVID-19
public health emergency: All essential services provided by GWA continued to be performed through
the pandemic emergency. Supply chains have continued the provision of needed supplies to ensure
sustained water and wastewater operations. Service disconnections have been suspended through
this emergency period. Revenues were continuously monitored, a cost containment plan put into
effect, and management made course corrections to ensure continuity of services to GWA's customers
while keeping the safety of GWA staff at the highest priority. GWA also maintained timely execution of
ongoing capital improvement plan (CIP) projects to enhance critical water and wastewater
infrastructure systems, and to sustain economic activity related to these significant construction
projects.

1.3 Collaboration with Georgetown Consulting Group

Two workshops were held with Georgetown Consulting Group (GCG). The first workshop was held
virtually in November 2020. The second workshop was held virtually on March 11, 2021, ChST. The
second workshop focused on the COSA, with a detailed presentation of the COSA process and how the
outputs are being developed to provide inputs to the revenue requirement and rate design analyses.

A draft presentation was submitted to GCG for review. From this review, a list of comments and
questions were provided from GCG. An effort was made to answer these questions during Workshop
#2, with the balance of questions and comments from this Workshop to be addressed in this report.
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Section 2

Cost of Service Methodology

This COSA was developed using guidance from two industry standards:

e Manual M1, Principles of Water Rates, Fees, and Charges, Seventh Edition, American Water
Works Association (AWWA M1 Manual)

e Manual of Practice No. 27, Financing and Charges for Wastewater Systems, Water
Environment Federation (WEF M27 Manual)

The AWWA M1 Manual provides the following definition of a Cost of Service Study

“The process of determining the cost of providing water service to each of the defined
customer classifications. This includes the functionalization and allocation of water system
revenue requirements (the system cost of service) followed by the distribution of costs by
customer classification based on the annual usage, peak demands, and customer-related
costs for which each class of service is responsible.”

The AWWA M1 Manual provides the following definition of a Cost of Service

“Cost of Service: The total annual operation and maintenance expense and capital-related
costs incurred in meeting various aspects of providing water utility service.”

The COSA methodology is summarized in Figure 2.1 below. The inputs to the COSA are billing data
and water meter data and detailed data on utility system revenue requirements

In collaboration with other Analytical Studies, COSA relies on supporting calculations that incorporate
GWA system data, such as information from the 2018 Water Resources Master Plan Update (WRMPU),
electric bills, the Capital Improvement Plan, and detailed expense data from other Business Units.

From these inputs, the COSA takes the data through the Functionalization, Allocation, and Distribution
steps that are presented in detail in the following Section 3. The output from the COSA are the
allocated cost-of-service based revenue responsibilities for each of the customer classes.

Input: Billing Data, Cost of Service\ Output: Revenue
Water Meter Data Analysis Requirement for
Each Customer
pu [ s |

Requirement

Calculations \ s /

Input: System Data

Calculations

Figure 2-1. Cost of Service Methodology
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

The outputs of the COSA is a revenue requirement for each customer class. Sections 3.2.1 and 3.3.1
discuss how customer classes were revised and added, in order to inform the COS.

2.1 Disaggregation of the Rate Revenue Requirement

The term disaggregation describes the process of taking GWA’s combined water and wastewater 0&M
expenses, and separating them into water and wastewater service characteristics. The first step of
the analysis was to disaggregate the rate revenue requirement into water and wastewater
components. Figure 2-2 below conceptually shows the before and after disaggregation of the existing
rate revenue requirement. Prior to disaggregation, it is not possible to equitably assign values as either
water or wastewater. Disaggregation is necessary to be able to identify which costs are dedicated to
water or wastewater services. A key goal of a COSA is to identify how much it costs to serve each
customer class.

Before Disaggregation After'Disaggregation

Figure 2-2. Rate Revenue Requirement Before and After Disaggregation

Table 2.1 below shows the methodology for how the different types of expenses were disaggregated
from the combined O&M expenses. A key outcome of the disaggregation step is the comparison of
disaggregated water and wastewater expenses with the revenues generated by water and wastewater

rates.
Table 2-1. Disaggregating Water and Wastewater Expenses

Type of Expense How Water and Wastewater Were Disaggregated
Debt Service Review of Projects Funded by Each Individual Debt Issuance
T Review of FY20 Power Bill Data Provided by GWA. Data Shows Location of Each Power

Electricity
Account
Review of Projects in Capital Improvement Plan for Rate Setting Period (FY22 Through

Capital Improvement Plan FY24). Used to Disaggregate Intemally Funded Capital and Proposed New Debt
Service.

Administrative 0&M Expenses Average of the Following Factors:

Net Plant (41% Water, 59% Wastewater)
Capital Improvement Plan (58% W, 42% WW)
Nen-Admin FTEs (62% W, 38% WW)
Number of Connections (59% W, 41% WW)
Average: 55% W, 45% WW
Information Technology Business Unit,

Finance Business Unit 5 AT SO IO
Engineering Business Unit Number of Connections per GWA Staff
Fleet Management Business Unit Based on Function of Unit per GWA Staff
1 :
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

GWA does not track all of their expenses separated by water or wastewater. Some expenses are
exclusively water or wastewater, and were simple to disaggregate. Table 3-2 describes the expenses
that were disaggregated into water or wastewater, and how the expenses were disaggregated.

Debt service required a review of the projects that were funded by each individual debt issuance. The
list of projects that were funded by each debt issuance is tracked by GWA, as is the amount spent on
each project.

Electricity is another expense that was disaggregated. GWA has separate electricity bills for each
facility. The COSA reviewed FY 20 power bills as provided by GWA. A determination was made based
on the location of each power account.

The Capital Improvement Plan required a review of all of the CIP projects for the Rate Setting period
of FY 22 through FY 24. Projects were disaggregated into water or wastewater projects. The CIP was
also used to separate Internally Funded Capital (IFCIP) and proposed new debt issuances.

A 4-factor average was developed to disaggregate Administrative O&M expenses. This was then
applied to Administrative Business Units where water and wastewater expenses were combined. Table
2-1 above shows the 4-factor average of Net Plant (41% water, 59% wastewater), Capital Improvement
Plan (58% W, 42% WW), Non-Admin FTEs (62% W, 38% WW), and the number of customer connections
(59% W, 41% WW), with the arithmetic average of 55% water and 45% wastewater. The average of
the four factors are used to split the Administrative O&M expenses into water and wastewater
components.

Information Technology Business Unit and the Finance Business Units were disaggregated using the
4-factor average described above for Administrative O&M expenses.

The Engineering Business Unit was disaggregated based on the number of water and wastewater
connections, provided by GWA staff. GWA staff indicated that the number of connections rather than
a review of the combined CIP was a more appropriate and more accurate representation of costs.

The Fleet Management Business Unit was disaggregated based on the function of each unit, per GWA
staff, described in percentage water and wastewater.

2.2 Water Cost of Service

2.2.1 Functionalization

The functionalization step is the process of separating the rate revenue requirement into categories
defined by the various functions of utility service. For a water system, examples of functionalization
categories include source and treatment, booster pumping, storage, transmission and distribution
(T&D), customer, and meter. The functionalization categories allocated to system functions are as
noted in Figure 2-3 below. Water system functions as shown in Figure 2-3 are industry standards,
tailored to the specific attributes of the GWA water system.

The Guam International Airport Authority (GIAA) Water System account and demand data were
separated out from Government + Federal to facilitate the isolation of GIAA Water System costs. Fire
Protection is included as a functionalization factor, as the COSA includes developing a rate revenue
requirement for Private Fire Protection. Fire protection includes private and public fire protection
(hydrants). Developing Fire Protection rates is a requirement of the 2013 Stipulation.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

Water Cost of Service Analysis - Functionalization Factors

Source and Booster GIAA Water Fire
Treatment Pumping Storage T&D Customer Meter System Protection Admin

Figure 2-3. Water Cost of Service Analysis - Functionalization Categories

Table 2-2 below shows the water system functionalization methodology. The items with the largest
expenses are functionalized accordingly. More details are available in Appendix A.

Table 2-2. Water COS Functionalization Methodology

Type of Expense Functionalization Methodology
Electricity 89% source, 11% booster pumping, based on GWA power account data

Water purchases Source

Medical/dental/life and Information

Technology Business Unit Ao

Finance Business Unit Insurance: as plant; billing related: as customer; balance: administration
Line and Leak Repairs Business Unit Transmission/distribution

Engineering Business Unit Administration

Debt service Based on the projects funded by each debt issuance

2.2.2 Allocation

Allocation is defined as the process of separating the functionalized revenue requirement into
categories defined by utility service characteristics. For a water system, examples of service
characteristics are base consumption (equal to average water use), peak demands, and meters. The
allocation step takes the functionalized rate revenue requirement and divides it among water system
service characteristics. Figure 2-4 describes industry standard service characteristics derived from
AWWA M1 manual, base-extra capacity method. GIAA Water System is not a standard service
characteristic, and was added for this analysis.

Water Cost of Service Analysis - Allocation of Rate Revenue Requirement

FY 2022 Extra Capacity Customer GIAA Water Fire
Test Year Base Max Day Max Hour Customer Meter System Protection Admin

Figure 2-4. Water Cost of Service Analysis - Allocation of Rate Revenue Requirement

Table 2-3 below describes the allocation step. From the functionalization step, the functionalized
values are allocated to the service characteristics shown in Figure 2-4 above.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

Table 2-3. Water COS Allocation Methodology

Function Allocation Methodology Reason
Base and Max-Day Extra Capacity, divided per M1

methad Source sized for max-day demands

Source Except Power, Water

Booster pumps sized for max-day (if storage in pressure zone)
or max-hour (no storage in pressure zone), per WRMPU Table
7-1

Base, Max-Day and Max-Hour Extra Capacity,

B Pumping Except P
ooster Pumping Except Power divided perM1 method

69.5% Base, 12.9% Max-Day Extra Capacity, and

17.6% Fire Protection Storage sizing criteria per WRMPU page 6-1

Storage

Pipes sized for max day demands. GWA cumently does not size
Transmission/Distribution Base, Max-Day Extra Capacity. 10% to Customer pipelines to supply fire flow to all customers in the distribution
system. (WRMPU, page 8-1)

iciedBumhcsis ardPowsrPithises Base, except: (1) water losses split between base Price of water and power not related to peaks; water loss

and customer (2) GWA use to administration allocation analogous to 1/1 analysis in WEF Manual 27
i | ion to respective system
Customer, Meter, GIAA, and Fire Protection o loca.tm peciversy Expenses flow through the allocation step.
characteristics

Weighted average of other system components,

M1 Manual
less electricity and purchased water

Redistribution of Administration

2.2.3 Distribution

Distribution is defined as the process of calculating the rate revenue requirement for each customer
class, by distributing costs according the percentage of each service characteristic which each
customer class is responsible. For example, if residential customers use 65 percent of the average
water use, then 65 percent of the costs related to base consumption are distributed to the residential
customer class. The distribution step takes the rate revenue requirement and distributes it among
the customer classes, according to each customer class use of the service characteristics, discussed
in Section 2.2.2.

2.3 Wastewater Cost of Service

2.3.1 Functionalization

The functionalization step takes each component of the revenue requirement, such as operating
expenses, debt service, IFCIP, transfers, and non-rate revenues/revenue adjustments, and allocates
them into system functions as noted in Figure 2-5.

Wastewater Cost of Service Analysis - Functionalization of Rate Revenue

Requirement

FY 2022
Total Treatment Collection Customer Admin

Figure 2-5. Wastewater Cost of Service Analysis - Functionalization Categories

Table 2-4 shows how some of the key wastewater system expenses were functionalized. Electricity
was functionalized based on review of GWA power account data. Most of GWA'’s business units were
assigned to either treatment or collection based on the description of each Business Unit’s activities.
As with the water system, debt service was functionalized based on the projects funded by each debt
issuance. Additional detail is found in Appendix A.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

Table 2-4. Wastewater COS Functionalization Methodology

Type of Expense Functionalization Methodology
Electricity 41% treatment; 59% collection, based on GWA power account data
Finance Business Unit Insurance: as plant; billing related: as customer; balance: administration
Maintenance Business Unit Collection
Treatment Business Unit Treatment
Debt service Based on the projects funded by each debt issuance

2.3.2 Allocation

The allocation step takes the functionalized rate revenue requirement, and divides it among the
wastewater system service characteristics. The wastewater system components in Figure 2-6 are
industry standards, specifically derived from the WEF M27 Manual and tailored to the specific
attributes of the GWA wastewater system.

The service characteristics used in the wastewater COSA are related to wastewater flow, biochemical
oxygen demand (BOD), total suspended solids (TSS), customer, and administration. BOD is the
amount of dissolved oxygen needed by aerobic biological organisms to break down organic material
present in a water sample at a certain temperature over a specific time period. TSS is a water quality
parameter representing the quantity of material suspended in a known volume of water that is
trappable in a filter.

BOD and TSS are measured parameters in wastewater that WWTPs are designed to remove. The
amount of BOD and TSS in wastewater is one factor that determines the cost to build, operate, and
maintain wastewater system infrastructure, particularly at WWTPs.

The COSA must take into account the contractual requirements of the Navy as a customer, given that
contractual requirements that specify costs that cannot be allocated to the Navy (Department of the
Navy Utility Service Contract No. N62766-72-C-0044, effective July 1, 1972). The requirements of the
contract result in the system service characteristics identified below in Figure 2-6 that exclude the
Navy. Section 3.3.6 describes wastewater service to the Navy in more detail.

Wastewater Cost of Service Analysis - Allocation of Rate Revenue Requirement

Treatment Collection  Treatment Flow Collection Flow BOD TS
Flow Flow Less Navy Less Navy BOD Less Navy TsS Less Navy Customer Admin

Figure 2-6. Wastewater Cost of Service Analysis - Allocation of Rate Revenue Requirement

Treatment flow and collection flow are separated in this COSA to facilitate identification of the cost to
provide septage treatment services. Septage haulers are required under GWA service rules to deliver
septage to WWTPs but do not use the GWA collection system.

Table 2-5 below shows how the functionalized revenue requirement was allocated. Additional detail
is provided in Appendix A.

.

Brown o Caldwell

. fgSolutions

the end of this document

2-6

Use of contents on this sheet is subject to the imitations specifi
FINAL GWA COSA Analyucal Study 3 Rep




Guam Waterworks Authority Analytical Study 3 Cost of Service Section 2

Table 2-5. Wastewater COS Allocation Methodology

Functional Category Allocation Methodology Reason

Much of the treatment power expense is for pumping; some
treatment plants do not have solids treatment processes;
portion of /1 related power allocated to customer

Mass loadings of BOD and TSS in Ib/year are of similar
magnitude

46.7% flow, 24.1% BOD, 18.1%TSS, 2.1%

T . power hi
e e customer; 9.0% admin

Treatment: solids disposal 50% BOD, 50% TSS

) 0D, , with adj t ! )
1y, 1/ HOD, 1 /2055, wik actusiinents fo Represents design parameters and function of treatment

Other Treatment 0&M and Debt remove two capacity increasing projects from $

charged to Navy Pl

Collection system design based on flow. 1/1 portion split
Collection: power purchases 80.8% flow, 3.7% customer; 15.5% admin between flow and customer; flow volume attributed to failing

meters to admin.

90% collection flow, 10% customer, with Collection system design based on flow. Customer allocation

Collection adjustments to remove lateral costs from $ is allowance for low density of development impact on
charged to Navy collection system costs

2.3.3 Distribution

As with the water COSA, distribution in the wastewater COSA is defined as the process of calculating
the rate revenue requirement for each customer class, by distributing costs according the percentage
of each service characteristic which each customer class is responsible. The distribution step takes
the rate revenue requirement and distributes it among the customer classes, according to each
customer class use of the service characteristics, discussed in Section 2.3.2.

e o B
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Section 3

Cost of Service Analysis

Revenue Requirements based on GWA's financial plan, developed by others, are input values for the
COSA. The AWWA M1 Manual defines revenue requirements as the total annual operation and
maintenance expense and capital-related costs incurred in meeting various aspects of providing water
utility service. Utilities derive revenues from utility rates and from other non-rate revenues (such as
late fees and interest income). After considering the uses of non-rate revenue, the total annual
operation and maintenance expense and capital-related costs coming from rate revenues is defined
as the “rate revenue requirement”.

In utilities, there are two general methods of determining the revenue requirement. Using the cash
basis, the revenue requirement includes operation and maintenance expenses, debt service costs,
cash-financed capital improvements, reserve fund requirements, taxes, and consideration of debt
coverage requirements. GWA uses the cash basis in defining its revenue requirement. The utility basis
is the other method, and the utility basis revenue requirement includes operation and maintenance
expenses, depreciation expense, taxes, and return on rate base. GWA does not use the utility basis to
define its revenue requirement.

New customer classes were created for the purpose of the COSA. Some existing customer classes
were split for the analysis, the details are provided for both water and wastewater. This is explained
in Sections 3.2.1 and 3.3.1.

The Key Assumptions for the COSA are stated below.

1. This COSA was developed to be consistent with the FY 2022 Comprehensive Review and Update
to GWA's Five-Year Financial Plan, as follows:

a) Projected water and wastewater demands were determined by Analytical Study #1, Demand
Forecasting.

b) O&M expenses are based on GWA FY 22 budget, consistent with GWA's recently adopted
new business unit structure.

c) Projected rate revenue requirements reflect the FY 2022 Comprehensive Review and
Update to GWA's Five-Year Financial Plan. The rate revenue requirement includes GWA'’s
FY 22 budget, incremental O&M expenses identified in the various Analytical Studies,
capital spending, debt service, debt service coverage, and reserve requirements.

d) The COSA includes a revenue back calculation, which is a comparison of the revenue
requirement for each customer class with actual revenues generated by each customer
class. The revenue back calculation is based on the Proposed FY 22 Rates.

e) The Proposed FY 22 Rates are part of the FY 2022 Comprehensive Review and Update to
GWA'’s Five Year Financial Plan.

2. The COSA uses FY 22 as the test year in which the COSA is based, using projected data for
FY22.

3. The effects of the pandemic are incorporated into the Demand Forecast.
4. Consistent with AWWA M1 and WEF M27 Manuals.
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 3

a) Deviations from these manuals were made where appropriate to reflect the unique
characteristics of GWA's water and wastewater system.

b) Deviations from these manuals were made where necessary to make the water and
wastewater methodologies consistent with each other,

The results of the COSA establish revenue requirements for customer class. These results are inputs
to the Rate Design efforts that are part of the FY 2022 Comprehensive Review and Update to GWA's
Five-Year Financial Plan.

3.1 Disaggregation of Combined Water and Wastewater Expenses

An overview of the disaggregation of the combined 0&M expenses from GWA was described in Section
2 of this report. Section 3.1.1 describes the combined O&M schedule for water and wastewater
expenditures. These expenditures are based on the FY 22 test year, using GWA's new business unit
structure.

The percentage of expenditures for water and wastewater respectively were determined. The next
step was to calculate the dollar value of water and wastewater expenses, multiplying the test year total
by the calculated percentages. Refer to Appendix A for additional details of the combined 0&M
expenses.

3.1.1 0&M Expenses

GWA categorizes its 0&M expenses in a series of 44 Business Units. The requested FY 22 budget for
each Business Unit is shown in Table 3-1. This table shows the total expense, and also the
disaggregation of expenses between water and wastewater. In most cases, the Business Unit is either
entirely water or entirely wastewater. Administrative Business Units combine water and wastewater
expenses.

As described in Section 2, most of the combined Business Units were disaggregated using a four-factor
allocation that considers net plant investment, Capital Improvement Plan costs, labor, and the number
of water and wastewater utility customers.

In addition to the costs contained in GWA's requested FY 22 budget, there are additional O&M costs
arising out of the other Analytical Studies that are referred to in this COSA as “incremental 0&M”.
These O&M costs are associated with affordability programs, water loss reduction, and the septic tank
study. The Water Loss Reduction Incremental O&M includes savings from reduced purchased water
costs. The projected amount is consistent with the results of Analytical Study #2, Water Loss
Reduction.

Overall, approximately 64 percent of O&M expenses are associated with the water system, and 36
percent are associated with the wastewater system.

| ) .
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Section 3

Table 3-1. Combined 0&M Expenses, Water and Wastewater

Business Unit

1000 - Company Wide Power Purchases

1000 - Company Wide Water Purchases

1000 - Company Wide Salaries & Wages

1000 - Company Wide Medical/Dental/Life (DB)

1000 - Company Wide Retiree COLA

1000 - Company Wide Bad Debt

1000 - Company Wide Capitalized Materials
Total Business Unit 1000 - Company Wide
Total Business Unit 1001 - CCU
Total Business Unit 1100 - General Manager
Total Business Unit 1101 - Asset Management
Total Business Unit 1102 - Internal Audit
Total Business Unit 1103 - Legal Counsel
Total Business Unit 1104 - Communications
Total Business Unit 1105 - Finance
Total Business Unit 1200 - Administrative Services - AGMAS
Total Business Unit 1210 - Procurement & Supply
Total Business Unit 1220 - Customer Care
Total Business Unit 1221 - Customer Sevice
Total Business Unit 1222 - Collections
Total Business Unit 1223 - Field Support/Meter Installation
Total Business Unit 1224 - Meters - Reading Unit
Total Business Unit 1225 - Meter Test Facility
Total Business Unit 1230 - Information Technology
Total Business Unit 1240 - Human Resources
Total Business Unit 1300 - Compliance - AGM-CS
Total Business Unit 1301 - Lab
Total Business Unit 1302 - Safety & Inspections

Total Business Unit 1500 - Operations Administration - AGMO &

SCC/Dispatch
Total Business Unit 1510 - Production

Total Business Unit 1511 - Deepwells

Total Business Unit 1512 - Surface & Springs
Total Business Unit 1514 - Disinfection

Total Business Unit 1520 - W - Distribution
Total Business Unit 1521 - Leak Detection
Total Business Unit 1522 - Pressure Line Unit
Total Business Unit 1523 - Reservoirs

Total Business Unit 1524 - Water Pump Stations
Total Business Unit 1530 - WW Collection
Total Business Unit 1531 - Gravity Lines

Total Business Unit 1532 - WW Pump Stations
Total Business Unit 1533 - CCTV/Hot Spots
Total Business Unit 1540 - Treatment

Total Business Unit 1542 - Central

Total Business Unit 1541 - Northem

Total Business Unit 1543 - Southem

Total Business Unit 1551 - Construction

Total Business Unit 1553 - Fleet Maintenance
Total Business Unit 1554 - Instrumentation & Electrical

Use of contents on this

FY2022 % Water % Wastewater $ Water $ Wastewater
$15,545,238 83.6% 16.4% $12,997,373 $2,547,865
$8,632,851 100.0% 0.0% 8,632,851 0
$0 55.1% 44.9% 0 0
$3,376,901 55.1% 44.9% 1,861,091 1,515,810
$735,117 55.1% 44.9% 405,140 329,976
$2,912,784 55.1% 44.9% 1,605,305 1,307,479
($80,850) 57.9% 42.1% (46,803) (34,047)
$31,122,040 81.8% 18.2% $25,454,958 $5,667,082
$226,294 55.1% 44.9% $124,716 $101,578
912,435 55.1% 44.9% 502,865 409,570
656,503 41.3% 58.7% 271,446 385,057
183,332 55.1% 44.9% 101,038 82,293
552,013 55.1% 44.9% 304,228 247,785
234,394 55.1% 44.9% 129,180 105,214
4,763,002 55.1% 44.9% 2,625,005 2,137,997
189,869 55.1% 44.9% 104,641 85,228
992,320 55.1% 44.9% 546,891 445,429
371,661 55.1% 44.9% 204,831 166,829
1,391,732 58.8% 41.2% 818,929 572,803
428,136 58.8% 41.2% 251,926 176,210
727,223 100.0% 0.0% 727,223 0
396,177 100.0% 0.0% 396,177 0
242,251 100.0% 0.0% 242,251 0
2,970,252 55.1% 44.9% 1,636,977 1,333,275
815,826 55.1% 44.9% 449,622 366,205
772,370 55.1% 44.9% 425,672 346,698
1,521,743 55.1% 44.9% 838,669 683,074
350,889 55.1% 44.9% 193,383 157,505
1,350,848 52.4% 47.6% 707,425 643,424
324,820 100.0% 0.0% 324,820 0
1,654,937 100.0% 0.0% 1,654,937 0
1,113,786 100.0% 0.0% 1,113,786 0
1,399,590 100.0% 0.0% 1,399,590 0
186,774 100.0% 0.0% 186,774 0
187,851 100.0% 0.0% 187,851 0
2,772,992 100.0% 0.0% 2,772,992 0
36,991 100.0% 0.0% 36,991 0
1,333,524 100.0% 0.0% 1,333,524 0
221,605 0.0% 100.0% 0 221,605
0 0.0% 100.0% 0 0
4,151,121 0.0% 100.0% 0 4,151,121
742,007 0.0% 100.0% 0 742,007
1,791,350 0.0% 100.0% 0 1,791,350
579,385 0.0% 100.0% 0 579,385
919,579 0.0% 100.0% 0 919,579
730,594 0.0% 100.0% 0 730,594
562,751 57.9% 42.1% 325,770 236,981
2,041,538 64.0% 36.0% 1,306,585 734,954
1,425,485 55.1% 44.9% 785,619 639,866
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Guam Waterworks Authority Analytical Study 3 Cost of Service Section 3

Table 3-1. Combined 0&M Expenses, Water and Wastewater (continued)

Business Unit FY 2022 % Water % Wastewater $ Water $ Wastewater
Total Business Unit 1400 - Engineering 2,333,261 58.8% 41.2% 1,372,948 960,314
Total Business Unit 1404 - Planning/Special Projects 1,217,635 55.1% 44.9% 671,068 546,567
Incremental 0&M, Affordability Program 5,250,000 55.1% 44.9% 2,893,401 2,356,599
I‘;::T:)ntal 0&M, Water Loss Program (Reduction in Purchased (2,161,721) 100.0% 0.0% 2,161,721) 0
Incremental 0&M, Septic Tank Study, BU 1404 248,230 0.0% 100.0% 0 248,230
Total FY22 Projected 0&M Expenses $80,235,396 63.9% 36.1% $51,262,987 $28,972,409

3.1.2 Existing Debt Service

GWA is currently making annual debt service payments on six outstanding debt issuances. Debt
service issuances provide funding for both water and wastewater capital improvements. GWA tracks
the amounts spent on each project for each debt issuance. The debt service payment for each debt
issuance was disaggregated individually, based on GWA'’s records of what each debt issuance paid
for. Debt service disaggregation is shown in Table 3-2 for each debt issuance. Capitalized Interest
was disaggregated based on a weighted average of the respective water and wastewater components
of the six outstanding debt issuances. In aggregate, existing debt service payments are split about
50/50 between water and wastewater.

Table 3-2. Debt Service Disaggregation

FY 22 Debt % % $ $
Issue Svc Pmt Water Wastewater Water Wastewater
Series 2013 - Unrefunded Portion $4,247,338 41.9% 58.1% $1,780,032 $2,467,306
Series 2014 3,785,500 52.6% 47.4% 1,990,721 1,794,779
Series 2016 11,006,500 60.0% 40.0% 6,600,851 4,405,649
Series 2017 7,411,250 56.6% 43.4% 4,191,901 3,219,349
Series 2020A 6,700,000 41.9% 58.1% 2,807,927 3,892,073
Series 2020B 5,890,815 41.9% 58.1% 2,468,803 3,422,012
Capitalized Interest (5,583,333) 50.8% 49.2% (2,837,363) (2,745,970)

3.1.3 Capital Improvement Plan

Table 3-3 Capital Improvement Plan Disaggregation shows the largest dollar value projects in GWA's
CIP, with the value of the remaining projects shown as a single line item. Each project was determined
to be a percentage water or wastewater, based on the intent of the project. See Appendix A for full
CIP disaggregation details. Overall, the FY 22-24 projected CIP spending is approximately 58% water,
and 42% wastewater.
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Table 3-3. Capital Improvement Plan Disaggregation

FY 22-24 Total
Expenditures
& Encumbrances % %
ProjectNumber  Project Name ($000) Water Wastewater
MP-WW-Pipe-01 Gravity Pipe Rehabilitation/Replacement Program 18,093 100.0%
MP-WW-Pump-01  Lift Station Rehabilitation/Replacement Program 13,214 100.0%
MP-WW-WWTP-08  Northem District WWTP Completion 5,300 100.0%
PW 09-03 Water Distribution System Pipe Replacement and Upgrades 6,141 100.0%
MP-PW-Pipe-01 Astumbo Zone Piping 4,668 100.0%
MP-PW-Pipe-12 Rehabilitation and Replacement Program 14,457 100.0%
MP-PW-Pipe-14 Asbestos Cement Pipe Replacement Program 9,050 100.0%
MP-WW.-Pipe-27 Septic/Cesspool System Reduction Program 7,350 100.0%
MP-PW-Well-04 Capacity Enhancement - Well Development and Construction Program 4,379 100.0%
MP-PW-Well-01 Well Rehabilitation Program 7,980 100.0%
MP-Gen-EE-01 SCADA Implementation Phase A2 - Initial Project Completion 7,995 50.0% 50.0%
Water Loss Study 7,903 100.0%
Remainder of Projects 82,858 61.6% 38.4%
Total $189,388 $109,635 $79,754
As Percent 57.9% 42.1%

3.1.4 Transfers and Non-Rate Revenues

The FY 2022 Comprehensive Review and Update to GWA’s Five-Year Financial Plan includes use of
GWA reserves for a portion of the Revenue Requirement. In this COSA, use of GWA’s reserves is
referred to as “Transfers from (to) reserves”, where a positive number indicates use of GWA reserves
and a negative number indicates a transfer of rate revenue to GWA’s reserves. Transfers from reserves
is disaggregated between water and wastewater based on the CIP disaggregation described above, as
the reserves would be used to pay for capital-related costs.

Non-rate revenues are sources of GWA revenues other than what is collected by water and wastewater
rates. In FY 22, they are projected to be approximately $400,000. Most of the non-rate revenues
were directly assigned to either water or wastewater based on the specific type of revenue. For
example, GWA identifies installation fees, reconnection fees, and revenues from illegal connections
as water system revenues. Similarly, septage revenues are wastewater system revenues.

Revenue adjustments are deductions from revenues made by GWA that are projected to total
approximately $1.2 million in FY 22. These revenue adjustments are disaggregated between water
and wastewater using the 4-factor average.

3.1.5 Summary of Disaggregated Water and Wastewater Expenses

The results of disaggregating water and wastewater expenses are summarized in Table 3-4 below. The
disaggregated O&M expenses are shown above in Table 3-1, and the disaggregated debt service
expenses are shown in Table 3-2. The IFCIP is disaggregated based on the disaggregation of the CIP
shown in Table 3-3.

Non-rate revenues will decrease the total expenses shown in Table 3-4, and revenue adjustments will
increase the total expenses shown in Table 3-4. The sum of non-rate revenues and revenue
adjustments shown in Table 3-4 is positive, because the revenue adjustments are larger than the non-
rate revenues.
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Table 3-4 Summary of Disaggregated Water and Wastewater Expenses

Type of Expense $Water  $Wastewater Total
0&M Expenses 51,262,987 28,972,409 80,235,396
Debt Service 18,402,947 17,473,683 35,876,630
Transfers (from) to Reserves (4,445,849) (3,234,128) (7,679,977)
Internally Funded CIP 4,631,107 3,368,893 8,000,000
Non-Rate Revenues and Revenue Adjustments 341,238 481,186 822,424
Total $70,192,430 $47,062,043 $117,254,473

Table 3-5 compares test year FY 22 water and wastewater expenses with projected water and
wastewater revenues collected from the Proposed FY 22 rates.

As described in Section 1, this expenses in this COSA are based on the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. The revenue comparison is based on the
Proposed FY 22 Rates.

Table 3-5 shows that the Proposed FY 22 water rates are projected to collect approximately 6.9% more
than the water rate revenue requirement. The wastewater system Proposed FY 22 Rates under collect
the wastewater rate revenue requirement by approximately 15%.

Table 3-5. Comparison of Disaggregated Expenses with Rate Revenues under Proposed FY 22 Rates

Type of Expense $Water  $ Wastewater Total
Cost of Service FY 2022 $70,192,430 $47,062,043 $117,254,473
Projected FY 22 Rate Revenues Under Proposed FY 22 Rates 75,386,375 40,896,882 116,283,257
Difference, $ (5,193,945) 6,165,161 971,216
Difference, as % of Projected Rate Revenues -6.9% 15.1%

3.2 Water Cost of Service

This section describes the results of the water COSA associated with the revenue requirement
contained in the FY 2022 Comprehensive Review and Update to GWA's Five-Year Financial Plan. The
methodology is discussed in Section 2, and additional detail can be found in Appendix A

3.2.1 Customer Classes

In this report, the term “Customer Classes” refers to groupings of customers created to facilitate the
COSA, Rate Design (completed by others), and the other Analytical Studies (completed by others).

The term Customer Classes should be distinguished from GWA's Rate Classes. GWA’s Rate Classes
are those defined by GWA's rate schedule, which is adopted by the CCU and approved by the PUC.

As described below, there are differences between the Customer Classes used in this COSA and GWA's
Rate Classes. Customer Classes that differ from GWA's Rate Classes should not be considered a policy
decision that GWA has, or is intending, on changing their Rate Classes. Changes to GWA's Rate
Classes will be addressed in the Rate Design component of the Analytical Studies, being prepared by
others.

Table 3-6 summarizes GWA's existing water Rate Classes and water Customer Classes. For the
purposes of the COSA, several new Customer Classes were created.
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Table 3-6. Water System Customer Classes

Existing Rate Class COS Customer Classes Change to Customer Class
Residential Residential No change

Commercial | + Golf Courses
Commercial and Government were separated in the

Commercial Il minus Hotels Wastewater Rate Classes.
Commercial & Government Commercial lll
Hotels Hotels were separated from Commercial Il
GIAA Water System New customer class created for the COS Analysis
Private Fire Protection New customer class created for the COS Analysis
Agriculture Agriculture No change
Iigation Irrigation No change

The Residential Rate Class and the Residential Customer Class are the same, with no changes.
Commercial and Government Rate Class was divided into Commercial | + Golf, Commercial Il minus
Hotels, Commercial lll, Hotels, GIAA, and Private Fire Protection. The Commercial Rate Class was split
into four customer classes, for the purposes of the COSA. The four water Commercial Customer
Classes were developed to maintain consistency with GWA’s wastewater Rate Classes.

The Hotel customer class was created to be consistent with the Demand Forecast Analytical
Study. The 2020 Stipulation required separate demand forecasts for Hotels.

Table 3-7 below describes differences between GWA Rate Classes and COSA Customer Classes in
more detail. A new Customer Class was created for the GIAA Water System. Currently, GIAA customers
are merged in GWA’'s Commercial and Government Rate Classes, depending on whether the specific
customer is a governmental agency or a commercial entity.

GWA operates the GIAA Water System under a contract that is currently expired and in negotiations.
GWA does not pay for certain expenses, such as power, and does not pay for capital improvements.
Therefore, isolating GIAA Water System costs is necessary as GWA considers a separate rate class for
the GIAA Water System.

A new Private Fire Protection customer class was created for the purposes of the COSA. It is also
intended to establish a new rate class that properly allocates Private Fire Protection expenses.
Currently, Private Fire Protection meters are being charged GWA's basic service charge.

Table 3-7. Water System Customer Classes: Changes from Existing GWA Customer Class Structure

Customer Class Changes from Current Rate Structure Reason
Separated into four categories:
WW Commercial | Customers, plus golf courses
Commercial WW Commercial Il customers, minus hotels Matches categorization in other Analytical Studies
WW Commercial lll customers

Hotels
GWA operates GIAA water system under contract, but does not
pay for certain expenses (such as power) and does not pay for
GIAA Water System Creation of a new customer class capital improvements. Customers on this water system are
merged in GWA’s Commercial and Govemment customer
classes.
Private Fire Protection Creation of a new customer class Facilitates establishment of fire protection rates.

a +
Brown o Caldwell : . fgSolutions
3.7

ed at the end of this document.
05132021

Use of contents on this sheet is subject to the limitations
FINAL GWA COSA Analytical Study 3




Guam Waterworks Authority Analytical Study 3 Cost of Service Section 3

3.2.2 Functionalization

This section describes the results of the water functionalization step. The methodology is described
in Section 2, and additional calculations are included in Appendix A. Table 3-8 provides examples of
functionalization factors, which show how each individual debt issuance is functionalized. See Table
COS-1 in Appendix A for more details.

Tahle 3-8. Water System Cost of Service Analysis, Debt Service Functionalization Factors

Functionalized Amount
Functionalization Source and Booster GIAA Water Fire

Factors Total Treatment Pumping Storage T&D Customer Meter System Protection Admin
Series 2013 and Series 20208 100.0% 12.5% 3.3% 55.9% 20.2% 0.0% 1.5% 0.0% 0.3% 6.3%
Series 2014 100.0% 31.9% 2.4% 4.7% 18.9% 0.0% 37.0% 0.0% 4.4% 0.6%
Series 2016 100.0% 4.5% 0.6% 85.3% 25% 0.0% 1.8% 0.0% 1.6% 3.7%
Series 2017 100.0% 16.0% 2.4% 33.8% 10.2% 0.0% 21.4% 0.0% 0.1% 16.1%
Series 2020A 100.0% 18.8% 4.2% 57.2% 15.3% 0.0% 0.0% 0.0% 0.3% 4.2%
Capitalized Interest 100.0% 13.4% 2.2% 56.1% 11.4% 0.0% 9.2% 0.0% 1.1% 6.6%

Table 3-9 shows the isolation of 0&M costs for the GIAA Water System, excluding administrative costs.
The GIAA Water System requires 2.1 FTEs, in addition to the annual expenses described below in the

table.

# FTEs, GIAA

Water System $/Year
Business Unit 1511 - Deepwells 21 $117,352
GIAA Expenses (not labor) $11,919
Additional Employees $58,676
GAC, Non-Recurring in Past $22,500
Total 2:1 $210,447

Table 3-10 shows the functionalized water Rate Revenue Requirement. The largest functionalized
component of the water revenue requirement is related to Source and Treatment, largely due to
purchased water and power costs. Debt service is approximately half storage, with smaller
source/treatment, transmission/distribution, and meter components. For the transfers from reserves
and the Internally Funded CIP, approximately half of the functionalized cost is related to transmission
and distribution.

Administrative costs shown in Table 3-10 are primarily those of administrative Business Units, many
of which are shown in Table 3-1 with the four-digit Business Unit number starting with 10, 11, or 12.
See Table COS-4 in Appendix A for more details.

As described above in Section 3.1.5, the sum of non-rate revenues and revenue adjustments is
positive, because the revenue adjustments, which increase the Rate Revenue Requirement, are larger
than the non-rate revenues, which decrease the Rate Revenue Requirement.

Table 3-10. Functionalized Water Rate Revenue Requirement

FY2022  Sourceand  Booster GIAA Water Fire
Business Unit Total $ Treatment  Pumping Storage T&D Customer Meter System Protection Admin
0&M Expenses 51,262,987 24,005,508 3,197,057 273,484 4,175,449 1,682,141 1,495,004 221,497 166,258 16,046,591
Debt Service 18,402,947 2,533,269 444,669 9,719,454 2,712,705 0 1,589,055 0 228,172 1,175,623
Transfers (from) to Reserves (4,445,849) (874,981) (209,266) (608,314)  (2,404,018) 0 (87,916) 0 (136,659} (124,696)
Intemnally Funded CIP 4,631,107 911,441 217,986 633,662 2,504,192 ] 91,579 0 142,353 129,892
Ntfn-Rate Revenues and Revenue 341238 0 0 0 0 0 0 0 0 341,238
Adjustments
Total, $ $70,192,430 $26,575,237 $3,650,446 $10,018,286 $6,988,329 $1,682,141 $3,087,723 $221,497 $400,125 $17,568,647
Total, % 100.0% 37.9% 52% 14.3% 10.0% 2.4% 4.4% 0.3% 0.6% 25.0%
| ] .
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3.2.3 Water Allocation

Table 3-11 describes the allocation factors used in this COSA. The percentages shown in Table 3-11
are applied to the functionalized revenue requirement as described in Section 2, with more detail
included in Appendix A.

Table 3-11. Water Cost of Service Allocation Factors

Extra Capacity Customer Fire

Allocation Method Base Max Day MaxHour  Customer Meter GIAA Protection Admin
Direct: Base 100%
Direct: Max Day 100%
Direct: Max Hour 100%
Direct: Customer 100%
Direct: Meters & Services 100%
Direct: GIAA 100%
Direct: Fire Protection 100%
Direct: Admin 100%
Storage 70% 12.9% 17.6%
Transmission and Distribution 60% 8% 22% 10%
Base and Max Day (kgal/day) 39284 5107
Base and Max Day: % 88% 12%
Base and Max Hour (kgal/day) 39284 14205
Base and Max Hour: % 73% 27%
Base, Max Day, Max Hour (kgal/day) 39284 5107 14205
Base, Max Day, Max Hour: % 67% 9% 24%
Electricity and Water Purchase 86% 4% 10%

Table 3-12 shows the results of the allocation step of the COSA. The majority of the Rate Revenue
Requirement is allocated to Base Consumption. Also of note, there is no debt service allocated to the
GIAA Water System, as GWA is not responsible for capital improvements to the GIAA Water System. As
described above in Section 3.1.5, the sum of non-rate revenues and revenue adjustments is positive,
because the revenue adjustments, which increase the Rate Revenue Requirement, are larger than the
non-rate revenues, which decrease the Rate Revenue Requirement.

Table 3-12. Water Cost of Service Analysis - Allocation of Rate Revenue Requirement

FY 2022 Extra Capacity Customer GIAA Water Fire

Test Year Base Max Day MaxHour  Customer Meter System Protection
0&M Expenses 51,262,987 37,190,565 2,689,600 1,956,193 5,280,452 3,210,202 475,617 460,359
Debt Semvice 18,402,947 11,779,665 1,932,649 632,253 289,782 1,697,495 0 2,071,103
Transfers (from) to Reserves (4,445,849) (2,914,569) (403,084) (539,649) (247,339) (90,453) 0 (250,755)
Intemally Funded CIP 4,631,107 3,036,019 419,880 562,136 257,646 94,222 0 261,204
Non-Rate Revenues and Revenue Adjustments 341,238 207,715 27,673 19,251 43,046 32,339 4,506 6,708
Total $70,192,430 $49,299,395 $4,666,718 $2,630,183 $5,623,587 $4,943,805 $480,123 $2,548,619

3.2.4 Water Distribution

As described in Section 2, the final step in the cost of service analysis distributes the allocated revenue
requirement among customer classes. The result of the distribution step is the rate revenue
requirement for each customer class. Table COS-7 in Appendix A shows the distribution calculations
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in detail, and the rate revenue requirement for each water customer class is shown below in Section
3.2.7, Results.

3.2.5 Peaking Factors

A COSA relies on water consumption patterns for each customer class in the Allocation step. Three of
the service characteristics used in this COSA are:

e Base Consumption - refers to average water use.

e Max-Day Extra Capacity - refers to the difference between max-day water consumption and
average water consumption

e Max-Hour Extra Capacity - refers to the difference between max-hour water consumption and
max-day consumption

In this COSA, Base Consumption, Max-Day Extra Capacity, and Max-Hour Extra Capacity are estimated
for each customer class. With current metering at GWA, it is only possible to measure water
consumption on a monthly basis, which is typical for the water industry. In the absence of measured
water consumption on a daily or hourly basis, estimating max-day and max-hour consumption relies
on month-to-month variations in metered consumption.

The following paragraphs describe how average and peak water use was used in the COSA. The
calculations that support this discussion are found in Table COS-9 in Appendix A.

Analytical Study #1 (Demand Forecast) included the compilation of GWA billing data for each customer
class. This data was used to define the FY 22 metered consumption for each customer class, referred
to as the Base Consumption.

Figure 3-1 shows a normalized monthly water production for FY 18 and FY 19. For the purposes of
this graph, normalization is defined as the monthly water production divided by the two-year average
consumption. This graph shows that there are no seasonal peaks in water consumption. Over the
two-year period, the month with the highest production (January) had water production that was only
2.6% higher than the average production rate over the entire year.

2-Yr Avg Monthly Water Production,
Normalized Over FY18/FY19 Average
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Figure 3-1. Normalized Monthly Metered Consumption During FY 18 and 19

Monthly metered consumption data for each customer class does show some peaking behavior.
However, the peaks for individual customer classes occur during different seasons. In FY 19, monthly
metered consumption for the residential customer class peaked in September. In February, the Hotel
customer class peaked. Commercial accounts peaked in December, and agricultural accounts peaked
in May.
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Systemwide, the max day water production is estimated to be 1.13 times the average day water
production. This peaking factor was calculated from data in GWA's WRMPU. To calculate the Max-
Day Extra Capacity for each customer class, the 1.13 peaking factor was applied to the Base
Consumption for each customer class, along with an adjustment that recognizes that water losses
through leaks are not expected to vary seasonally.

Systemwide, the max hour water demand is estimated to be 1.32 times the max day water production.
This peaking factor was determined as part of GWA's WRMPU, where hourly water use was measured
over a 50-day period. This analysis showed that during the 11 AM hour, water use was 32 percent
higher than the average use during that day.

To calculate the Max-Hour Extra Capacity for each customer class, the 1.32 peaking factor was applied
to the estimated max-day demand for each customer class, along with an adjustment that recognizes
that water losses through leaks are not expected to vary over the course of a day.

3.2.6 Fire Protection

In a COSA, the term “Fire Protection” is used in the functionalization and allocation steps to refer to
the costs incurred by GWA to provide fire protection services. In the distribution step, Fire Protection
is split into Public Fire Protection and Private Fire Protection components.

To distribute Fire Protection costs into Public Fire Protection and Private Fire Protection components,
the number of “Fire Protection Equivalents” was determined. Fire Protection Equivalents were
determined based on a weighting of the diameter of each connection raised to the 2.63 power. The
2.63 exponent is consistent with the AWWA M1 manual, which cites the relationship between the 2.63
exponent and the Hazen-Williams equation for flow through pressure conduits. GWA records the meter
size associated with Private Fire Protection services, and for Public Fire Protection services (that is,
fire hydrants) a 6-inch diameter is assumed.

In the distribution step, the costs of Public Fire Protection is distributed among customer classes
according to the number of meter equivalents, also consistent with methodology published in the
AWWA M1 Manual. Currently, GWA does not have a way to recover the costs of providing Public Fire
Protection. Public Fire Protection costs are those incurred to supply adequate fire flows through public
fire hydrants. Therefore, recovering these costs through water rates is required. Private Fire Protection
rates will be developed by others.

3.2.7 Results

In a COSA, a key result is the comparison of the revenue requirement responsibility for each customer
class with the revenues generated by rate revenues for each customer class. This comparison allows
for identification of which customer classes are paying more than their cost of service, and which
customer classes are paying less than their cost of service. This comparison is typically used in water
and wastewater Rate Design efforts and in developing rate proposals.

Table 3-13 shows the comparison of the Rate Revenue Requirement for each water customer class
with the projected revenues generated by the Proposed FY 22 Rates. The total of Table 3-13 illustrates
how the Proposed FY 22 water rates collect more than the FY 22 cost of service.
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Table 3-13. Water COS Analysis - Comparison of Rate Revenue Requirement with Revenues for Each Customer Class

Projected FY 22
Revenues
FY 22 Test Year (Proposed Difference

Customer Class Cost of Service FY 22 Rates) Dollars Percent
Residential $47,096,089 $40,506,875 ($6,589,214) -16.27%
Commercial 1+ 7,227,445 10,983,420 3,755,975 34.20%
Commercial 2- 820,249 1,288,007 467,758 36.32%
Commercial 3 1,507,422 2,338,108 830,686 35.53%
Hotels 7,405,518 11,792,936 4,387,418 37.20%
Government 4,584,524 7,129,961 2,545,437 35.70%
GIAA Water System 508,858 748,625 239,767 32.03%
Agriculture 941,596 539,362 (402,234) -74.58%
Irigation 95,410 59,081 (36,329) -61.49%
Private Fire Protection 5,321 0 (5,321) 0.00%
Total $70,192,430 $75,386,375 $5,193,945 6.8898%

Table 3-13 also shows that some water customer classes are currently paying more than their cost of
service, including commercial customers, hotels, government customers, and GIAA water system
customers. Customer classes paying less than their cost of service include residential, agricultural,
and irrigation customers.

Table 3-14 shows a revised comparison, where the revenues under the Proposed FY 22 Rates are
decreased by 6.8898 percent to make the revenues equal the cost of service. The inclusion of this
adjustment in this COSA report does not indicate any plan to propose or adopt an across-the-board
change to water rates. It is presented solely to facilitate the interpretation of COSA results.

Table 3-14. Water COS Analysis - Comparison of Rate Revenue Requirement with Adjusted Revenues for Each Customer Class

Projected FY 22
Revenues
(Proposed
FY 22 Test Year FY 22 Rates Difference
Customer Class Cost of Service less 6.8898%) Dollars Percent
Residential $47,096,089 $37,716,046 ($9,380,043) -24.87%
Commercial 1+ 7,227,445 10,226,688 2,999,243 29.33%
Commercial 2- 820,249 1,199,266 379,018 31.60%
Commercial 3 1,507,422 2,177,018 669,596 30.76%
Hotels 7,405,518 10,980,430 3,574,913 32.56%
Government 4,584,524 6,638,723 2,054,200 30.94%
GIAA Water System 508,858 697,046 188,189 27.00%
Agriculture 941,596 502,201 (439,394) -87.49%
Irrigation 95,410 55,010 (40,400) -73.44%
Private Fire Protection 5,321 0 (5,321) #DIV/0!
Total $70,192,430 $70,192,430 $0 0.00%

The COSA results serve as inputs to the rate design proposal that is part of the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. As stated above, the COSA is prepared using a
FY 22 test year. The rate design proposal also requires the rate revenue requirement for each
customer class to be calculated for FY 23 and FY 24.

The FY 23 and FY 24 rate revenue requirements were estimated as follows:

Brown«» Caldwell
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e Use the combined FY 23 revenue requirement developed in the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. The combined FY 23 revenue
requirement is 10.1656 percent higher than the FY 22 revenue requirement.

e Increase the allocated FY 22 revenue requirement by 10.1656 percent to estimate the
allocated FY 23 revenue requirement.

e Complete the distribution step for the allocated FY 23 revenue requirement using projected
billing determinants for FY 23 as determined in the Demand Forecast Analytical Study.

e Use the combined FY 24 revenue requirement developed in the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. The combined FY 24 revenue
requirement is 8.2072 percent higher than the FY 23 revenue requirement.

e [ncrease the allocated FY 23 revenue requirement by 8.2072 percent to estimate the allocated
FY 24revenue requirement.

e Complete the distribution step for the allocated FY 24 revenue requirement using projected
billing determinants for FY 24 as determined in the Demand Forecast Analytical Study.

Table 3-15. FY 22 - FY 24 Rate Revenue Requirement for Each Water Customer Class

Rate Revenue Requirement

Customer Class FY 22 FY23 FY24
Residential $47,096,089 $50,348,261 $52,739,532
Commercial 1+ 7,227,445 8,115,907 8,960,232
Commercial 2- 820,249 1,008,956 1,208,983
Commercial 3 1,507,422 1,923,230 2,371,566
Hotels 7,405,518 9,284,511 11,307,067
Govemment 4,584,524 4,931,716 5,223,669
GIAA Water System 508,858 560,446 606,242
Agriculture 941,596 1,043,820 1,137,279
Irigation 95,410 105,206 113,528
Private Fire Protection 5,321 5,838 6,280
Total $70,192,430 $77,327,891 $83,674,380

For most customer classes, the rate revenue requirement increases in FY 23 and FY 24 by similar
percentages as the combined rate revenue requirement (10.1656 percent in FY 23 and 8.2072
percent in FY 24). The exceptions are the Residential and Hotel customer classes. The FY 23 and FY
24 percentage increases in the Residential customer class revenue requirement are less than the
systemwide total because Residential water use is projected to decrease in future years. For Hotels,
water use is projected to increase. As a result, the revenue requirement for the Hotel customer class
is projected to increase at a greater rate than the systemwide total.

3.3 Wastewater Cost of Service

3.3.1 Customer Classes

As with the water COSA, the term “Customer Classes” refer to groupings of customers created to
facilitate the COSA, Rate Design (completed by others), and the other Analytical Studies (completed by
others). The term Customer Classes should be distinguished from GWA's Rate Classes. GWA's Rate
Classes are those defined by GWA's rate schedule which is adopted by the CCU and approved by the
PUC.

As described below, there are differences between the Customer Classes used in this COSA and GWA's
Rate Classes. Customer Classes that differ from GWA's Rate Classes should not be considered a policy
decision that GWA has, or is intending, on changing their Rate Classes. Changes to GWA’s Rate
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Classes will be addressed in the Rate Design component of the Analytical Studies, being prepared by
others.

Similar to the water rate classes, the wastewater Rate Classes were split into new Customer Classes
for the purposes of the COSA. Table 3-16 summarizes the comparison of GWA Rate Classes and COSA
Customer Classes, with additional detail provided in Table 3-17.

Table 3-16. Wastewater Customer Classes

Existing Rate Class COS Customer Classes Change to Customer Class
Residential Residential No Change
Commercial | Commercial | No Change
X Commercial Il .
Commercial Il + Hotels Commercial Il and Hotels were separated
Hotels
Commercial Il Commercial lll No Change
Government % . atisi
Govériiinents Fedeial GIAA overnment and Federal customer class was split into three
customer classes.
Navy
Septage New Customer Class
Leachate New Customer Class

The Residential and Commercial | Customer Classes remain unchanged. As with the water COSA,
Commercial Il + Hotels were separated into two customer classes, Commercial Il and Hotels. The Hotel
customer class was created to be consistent with the Demand Forecast Analytical Study. The 2020
Stipulation required separate demand forecasts for Hotels. Commercial lll is unchanged.

From the Government + Federal rate class, a new Customer Class was developed for the Navy, to
incorporate contractual requirements described later in this Section, and to facilitate the analysis. The
existing contract with the Navy specifies that rates charged to the Navy must exclude laterals and
certain capacity increasing capital projects.

The Septage Customer Class was created to facilitate an update to septage rates. Currently, septage
haulers are charged a tiered flat fee, based on the size of the delivery truck. Charges per truckload
range from $25 to $70, depending on the size of the vehicle. The intention in this COSA is to isolate
septage costs to promote equitable cost recovery from septage haulers.

Landfill Leachate is a new Customer Class developed to facilitate the creation of a new rate class.
Leachate is currently charged as Commercial, but has lower TSS than commercial wastewater and
therefore warrants separate consideration. There are two leachate customers, the Ordot Landfill and
the Layzon landfill. Both landfills are connected to the collection system via a pipe, where the leachate
is transported to a wastewater treatment plant.

See Table 3-17 below for a summary.

Table 3-17. Wastewater System Customer Classes: Changes from Existing GWA Customer Class Structure

Customer Class Changes from Cumrent Rate Structure Reason
Commercial Il and Hotels Commercial Il and Hotels are separated Matches categorization in other Analytical Studies
Existing contract specifies that the rates charged to the Navy
Navy Creation of a new customer class must exclude laterals and certain capacity increasing capital
projects.
Septage is currently charged a tiered flat fee based on the size
Septage Revision of septage rates of delivery truck. Septage uses treatment plants but not the

collection system
Waste characterization differs from other customers.

Landfill Leachate Creation of a new customer class Specifically, very lowTSS.
i A
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3.3.2 Functionalization

This section describes the results of the wastewater functionalization step. The methodology is
described in Section 2, and additional calculations are included in Appendix A. Table 3-18 below
describes how each individual debt issuance is functionalized, based on the specific projects funded
by each debt issuance.

Table 3-18. Wastewater System Cost of Service Analysis, Debt Service Functionalization Factors
Functionalized Amount

Functionalization Factors Total Treatment Collection Customer Admin
Series 2013 and Series 2020B 100.0% 97.8% 2.2% 0.0% 0.0%
Series 2014 100.0% 89.0% 9.9% 0.0% 1.2%
Series 2016 100.0% 91.9% 6.3% 0.0% 1.8%
Series 2017 100.0% 86.3% 8.4% 0.0% 5.3%
Series 2020A 100.0% 21.9% 73.5% 0.0% 4.5%
Capitalized Interest 100.0% 78.3% 19.4% 0.0% 2.3%

Table 3-19 shows the functionalized wastewater Rate Revenue Requirement. The largest component
of the Rate Revenue Requirement is for wastewater treatment. As with water, Administrative costs
are primarily O&M costs associated with the Business Units shown in Table 3-1 with the four-digit
Business Unit number starting with 10, 11, and 12. As described above in Section 3.1.5, the sum of
non-rate revenues and revenue adjustments is positive, because the revenue adjustments, which
increase the Rate Revenue Requirement, are larger than the non-rate revenues, which decrease the
Rate Revenue Requirement.

Table 3-19. Functionalized Wastewater Rate Revenue Requirement

FY2022 Functionalized Amount
Business Unit Total $ Treatment  Collection  Customer Admin

0&M Expenses $28,972,409 $6,951,720 $8,501,158 $1,248,296 $12,271,234
Debt Service 17,473,683 13,426,645 3,640,623 0 406,415
Transfers (from) to Reserves (3,234,128) (584,378) (2,512,888) 0 (136,861)
Intenally Funded CIP 3,368,893 608,729 2,617,600 0 142,564
Non-Rate Revenues and Revenue

Adjustments 481,186 (5,109) (21,969) 0 508,265
Total, $ $47,062,043 $20,397,607 $12,224524 $1,248,296 $13,191,617
Total, % 100.0% 43.3% 26.0% 2.7% 28.0%

3.3.3 Wastewater Allocation

Table 3-20 shows an example of allocation factors used in this COSA. The percentages shown in Table
3-20 are applied to the functionalized revenue requirement as described in Section 2, with more detail
included in Table COS-15 in Appendix A.
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Table 3-20. Wastewater COS Allocation Factors

Treatment  Collection

Treatment  Collection Flow Flow BOD TSS

Allocation Method Flow Flow LessNavwy  Less Navy BOD Less Navy T8 LessNavy  Customer Admin
Treatment 33.3% 33.3% 33.3%
Collection 90.0% 10.0%
Customer 100.0%
Administrative 100.0%
Sludge Disposal 50.0% 50.0%
Capacity Increasing Treatment Debt Service 33.3% 33.3% 33.3%
Treatment Plant Power Purch 46.7% 24.1% 18.1% 2.1% 9.0%
Collection Power Purchases 80.8% 3.7% 15.5%
Collection System 0&M 98.8% 1.2%

Table 3-21 shows the results of the allocation step. Here, the costs attributed to the various flow
service characteristics are shown, as are those attributable to BOD, TSS, and customer. Administrative
costs have been distributed among the other service characteristics consistent with industry standards
included in the AWWA M1 and WEF M27 manuals. Also apparent in Table 3-21 are the costs
(described in further detail below) that are excluded from being charged to the Navy. More details can
be found in Appendix A. See Table COS-16 in Appendix A for more details.

As described above in Section 3.1.5, the sum of non-rate revenues and revenue adjustments is
positive, because the revenue adjustments, which increase the Rate Revenue Requirement, are larger
than the non-rate revenues, which decrease the Rate Revenue Requirement.

Treatment  Collection

FY22 Treatment  Collection Flow Flow BOD 188

Total Flow Flow LessNavy  Less Navy BOD Less Navy 188 LessNavy  Customer Admin
0&M Expenses 28972400 4207967 14,290,445 0 159686 3,970,613 0 3906799 0 2436900 0
Debt Semvice 17,473,683 4,172,179 3,354,584 409,944 0 4,172,179 409,944 4,172,179 409,944 372,732 1]
Transfers (fram) to Reserves (3.234.128)  (203,400)  (2,361,535) 0 0 (203400) 0 (203,400 0 (262393) 0
Intemally Funded CIP 3368893 211876 2,459,939 0 0 211876 0 21187 o 213327 0
m:;ﬁ‘:nf:"“““ A Riveaite 481,186 30263 351,350 0 0 30263 0 30263 0 39,040 0
Total $47.062,043 $8418834 $18094,792 $409.944  $150686 $8,181530 $400944 8,117,716  $409.944 $2,859,605 50

3.3.4 Wastewater Distribution

As described in Section 2, the final step in the cost of service analysis distributes the allocated revenue
requirement among customer classes. The result of the distribution step is the rate revenue
requirement for each customer class. Table COS-17 in Appendix A shows the distribution calculations
in detail, and the rate revenue requirement for each wastewater customer class is shown below in
Section 3.3.7, Results.

3.3.5 Mass Balance

Part of a wastewater COSA is distribution of wastewater strength-related costs to customer classes.
Strength-related costs are those associated with the BOD and TSS discharged to the wastewater
system from customers. BOD and TSS in sewage from customers is not typically measured, and in
order to complete a wastewater COSA, estimates of BOD and TSS concentrations must be made.

This COSA relies on BOD and TSS concentration data used in GWA's 2011 COSA, with some exceptions:

e Leachate BOD and TSS data is obtained from historical sampling completed where the landfill
leachate enters the GWA wastewater system.
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e Septage BOD and TSS data is obtained from historical data at the NDWWTP septage holding
tank, combined with a composite sample taken in January 2021 from the septage holding
tank.

A mass balance is performed to check the reasonableness of BOD and TSS concentration
assumptions.

The first step in a mass balance is to compare billed wastewater flow with actual treatment plant
influent flow. This comparison was done for FY 20, with calculations in the Appendix. This calculation
showed that of the wastewater measured at the influent of GWA's five WWTPs, an estimated 37
percent is from infiltration and inflow (I/1) and the remainder is flow from customers.

Applying the estimated flow from customers and the estimated BOD and TSS concentrations produces
a calculated BOD and TSS loading. This calculated BOD and TSS loading is compared with the actual
BOD and TSS loading at the treatment plants.

The results of the mass balance are the BOD loading at the WWTPs is 8 percent higher than the
calculated BOD loading from customers. The TSS loading at the WWTPs is 12 percent lower than the
calculated TSS loading from customers. These mass balance results are within the range of
reasonableness and indicate that in aggregate, BOD and TSS loading assumptions are reasonable.

3.3.6 Navy

In 1972, GWA’s predecessor agency (Public Utility Agency of Guam) entered into a Utility Service
Contract with the Department of the Navy. The Contract does not have a termination date. Instead,
the contract continues in effect until terminated at the option of the Navy.

This Contract has provisions related to how wastewater service provided by GWA is billed to the Navy.
Specifically:

e Section 3(d) states that “in consideration of the fact that the government owns and maintains
its own laterals, the rates set forth herein exclude representing the cost of maintaining
contractor-owned laterals and the contractor agrees to exclude all such charges and costs
from any new rates applicable to the government.

e Section (d) identifies the circumstances under which GWA is allowed to charge the Navy for
capital improvements. GWA is allowed to charge for replacement of major portions of the
sewerage system serving Navy facilities but is not allowed to charge for replacements that
increase the capacity of the system.

In this COSA, costs for maintenance of laterals and costs for capital improvements that increase the
capacity of the system were isolated.

Costs associated with maintenance of laterals primarily consist of video inspections, cleaning, and
maintenance, and are shown in detail in Table COS-19 in Appendix A. Costs shown in Table COS-19
were isolated using GWA's previous Business Unit structure, and total approximately $160,000 per
year, including a proportionate allocation of administrative costs.

Two capacity-increasing projects were isolated: (a) expansion of the Agat-Santa Rita WWTP with
incorporation of flows from the Baza Gardens WWTP, and (b) expansion and upgrades to the Umatac-
Merizo WWTP.

The total project cost of the Agat-Santa Rita expansion was approximately $67 million, and it increased
the capacity from 1.2 to 1.6 million gallons per day (mgd). Therefore, 25%, or approximately $16.7M,
of the project was capacity increasing. The project was funded by the 2013 Bonds, of which the bond
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proceeds totaled $138.1M. Approximately 12% of the 2013 Bond proceeds was for the Agat-Santa
Rita WWTP expansion, and this amount was not charged to the Navy.

Similarly, the Umatac-Merizo WWTP expansion increased the capacity from 0.39 to 0.6 mgd. The cost
of the project was approximately $23 million. Approximately 35% of the project cost, or $8.05 million,
was capacity increasing. This project was funded by the 2016 Bonds. Approximately 6.24% of the
2016 Bond proceeds was for this project, and it was not charged to the Navy.

3.3.7 Results

Table 3-22 shows the comparison of the Rate Revenue Requirement for each wastewater customer
class with the projected revenues generated by the Proposed FY 22 Rates. Table 3-22 shows that the
Proposed FY 22 wastewater rates under collect the FY 22 wastewater revenue requirement by
approximately 15%.

Table 3-22, Wastewater Cost of Service Analysis - Comparison of Revenue Requirement

with Revenues for Each Customer Class

Projected FY 22
Revenues
FY 22 Test Year (Proposed Difference

Customer Class Cost of Service FY 22 Rates) Dollars Percent
Residential $21,552,945 $10,659,438 ($10,893,507) -102.20%
Commercial 1+ 4,201,316 3,464,220 (737,096) -21.28%
Commercial 2- 803,463 1,285,013 481,550 37.47%
Commercial 3 2,193,845 3,063,155 869,310 28.38%
Hotels 6,063,698 9,697,451 3,633,753 37.47%
Government 3,234,734 4,028,860 794,126 19.71%
GIAA Water System 430,564 428,133 (2,431) -0.57%
Navy 6,879,550 7,498,160 618,610 8.25%
Septage 1,457,645 125,000 (1,332,645) -1066.12%
Leachate 244,285 647,452 403,167 62.27%
Total $47,062,043 $40,896,882 ($6,165,161) -15.07%

Table 3-22 shows that the residential wastewater customer class pays approximately $10.7 million
under the Proposed FY 22 Rates, compared with a cost of service of over $21 million. Similarly,
Commercial | customers are also paying less than their cost of service. With the overall 15.1% under
collection noted, Commercial I, Commercial lll, Hotels, Government and Navy are paying more than
their cost of service. Leachate rates also collect more than the leachate cost of service.

The largest percentage difference between the COS and the revenues generated by customer class is
septage. This difference is due to septage rates which do not recover the costs to treat septage at
GWA's WWTPs, given the high BOD and TSS associated with septage.

Table 3-23 shows a revised comparison, where the revenues under the Proposed FY 22 Rates are
increased by 15.1% to and make the revenues equal the cost of service.

As with Table 3-14 above, this across-the-board increase in rates have not been proposed or adopted
by GWA. lIts inclusion in this COSA report does not indicate any plan to propose or adopt an across-
the-board rate increase of this magnitude. Itis presented solely to facilitate the interpretation of COSA
results.
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Table 3-23. Wastewater Cost of Service Analysis - Comparison of Revenue Requirement

with Adjusted Revenues for Each Customer Class

Projected FY 22
Revenues
(Proposed
FY 22 Test Year FY 22 Rates Difference
Customer Class Cost of Service +15.075%) Dollars Percent
Residential $21,552,945 $12,266,337 ($9,286,608) -75.71%
Commercial 1+ 4,201,316 3,986,447 (214,868) -5.39%
Commercial 2- 803,463 1,478,727 675,265 45.67%
Commercial 3 2,193,845 3,524,922 1,331,078 37.76%
Hotels 6,063,698 11,159,331 5,095,634 45.66%
Government 3,234,734 4,636,206 1,401,473 30.23%
GIAA Water System 430,564 492,674 62,109 12.61%
Navy 6,879,550 8,628,500 1,748,950 20.27%
Septage 1,457,645 143,844 (1,313,801) -913.35%
Leachate 244,285 745,055 500,770 67.21%
Total $47,062,043 $47,062,043 $0 0.00%

Section 3

As with the water COSA results, the wastewater COSA results also serve as inputs to the rate design
proposal that is part of the FY 2022 Comprehensive Review and Update to GWA’s Five-Year Financial
Plan. The wastewater rate design proposal also requires the rate revenue requirement for each
customer class to be calculated for FY 23 and FY 24.

The FY 23 and FY 24 rate revenue requirements were estimated as follows:

Use the combined FY 23 revenue requirement developed in the FY 2022 Comprehensive
Review and Update to GWA’s Five-Year Financial Plan. The combined FY 23 revenue
requirement is 10.1656 percent higher than the FY 22 revenue requirement.

Increase the allocated FY 22 revenue requirement by 10.1656 percent to estimate the
allocated FY 23 revenue requirement.

Complete the distribution step for the allocated FY 23 revenue requirement using projected
billing determinants for FY 23 as determined in the Demand Forecast Analytical Study.

Use the combined FY 24 revenue requirement developed in the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. The combined FY 24 revenue
requirement is 8.2072 percent higher than the FY 23 revenue requirement.

Increase the allocated FY 23 revenue requirement by 8.2072 percent to estimate the allocated
FY 24 revenue requirement.

Complete the distribution step for the allocated FY 24 revenue requirement using projected
billing determinants for FY 24 as determined in the Demand Forecast Analytical Study.
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Table 3-24. FY 22 - FY 24 Rate Revenue Requirement for Each Wastewater Customer Class

Rate Revenue Requirement

Customer Class FY22 FY23 FY24
Residential $21,552,945 $22,651,392 $23,334,845
Commercial 1+ 4,201,316 4,652,787 5,070,481
Commercial 2- 803,463 972,920 1,147,995
Commercial 3 2,193,845 2,759,380 3,352,843
Hotels 6,063,698 7,466,983 8,931,964
Government 3,234,734 3,423,410 3,561,868
GIAA Water System 430,564 469,281 503,485
Navy 6,879,550 7,593,263 8,212,336
Septage 1,457,645 1,585,561 1,690,566
Leachate 244,285 271,191 294,926
Total $47,062,043 $51,846,168 $56,101,310

3.4 Conclusions

3.4.1 Disaggregation of Combined Water and Wastewater Expenses

As a combined water and wastewater utility, the disaggregation of the rate revenue requirement
produced separate rate revenue requirements for water and wastewater. For the combined system,
the rate revenue requirement in FY 22 is $117,254,473, as developed in the FY 2022 Comprehensive
Review and Update to GWA's Five-Year Financial Plan. FG Solutions disaggregated the combined O&M
expenses, debt service, reserves and transfers, IFCIP, and non-rate revenues and revenue
adjustments. This disaggregation resulted in separate water and wastewater rate revenue
requirements.

From this combined system rate revenue requirement, the FY 22 water rate revenue requirement is
$70,192,430, and the FY 22 wastewater rate revenue requirement is $47,062,043. See Table 3-4
for more details.

Separately, the Proposed FY 22 water system rates collect approximately 6.9% more than the water
rate revenue requirement. For the wastewater system, the Proposed FY 22 Rates collect
approximately 15.1% less than the wastewater rate revenue requirement.

3.4.2 Water Cost of Service

A COSA relies on water consumption patterns for each customer class. Typically, there is no
discernable seasonal peak in water production, refer to Figure 3-1. Seasonal variations in water use
for individual customer classes do exist, however they occur at different times of the year. In FY 19,
monthly metered consumption peaked in September for the Residential customer class, Hotels
peaked in February, the Commercial rate classes peaked in December, and the agricultural customer
class peaked in May.

Some water customer classes are projected to pay more than their cost of service. These customer
classes, in no particular order, are Commercial, Hotels, Government, and GIAA.

Customer classes that are projected to pay less than their cost of service are Residential, Agriculture,
and Irrigation, see Table 3-13 for more detail.

3.4.3 Wastewater Cost of Service

The wastewater system has similar variances, where some wastewater customer classes are currently
paying more than their cost of service. These customer classes are Commercial Il, Commercial lll,
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Hotels, Government, Navy, and Leachate. The Proposed FY 22 Rates applied to GIAA collect
approximately the cost of service for GIAA.

Some wastewater system customer classes are currently collecting less than their cost of service.
These customer classes are Residential, Commercial |, and Septage. Septage is of particular interest,
as Septage is much stronger wastewater than wastewater from other customer classes. The BOD and
TSS is 12,900 and 5,400 mg/L respectively compared with less than 500 mg/L for all other customer
classes. GWA’s Proposed FY 22 Septage rates collect approximately $125,000 per year. Due to the
high strength of Septage, the cost of service is approximately $1.46 million. Refer to Table 3-22 for
more detail.
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Section 4

Limitations

This document was prepared solely for GWA in accordance with professional standards at the time the
services were performed and in accordance with the contract between GWA and BC, Indefinite
Delivery/Indefinite Quantity (ID/1Q) For Professional Project/Construction Management Services -
Cost of Service Study, Task Order No. 5; and the subcontract between FG Solutions and Brown and
Caldwell dated August 10, 2020. This document is governed by the specific scope of work authorized
by GWA; it is not intended to be relied upon by any other party except for regulatory authorities
contemplated by the scope of work. We have relied on information or instructions provided by GWA
and other parties and, unless otherwise expressly indicated, have made no independent investigation
as to the validity, completeness, or accuracy of such information.
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