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TO:

Board of Supervisors

FROM:

Bryan J. Hill, County Executive

SUBJECT:

Proposed Sewer Reimbursement

licy

On February 8, 2022, staff issued a memorandum (attached) in response to the Board's Sewer
Capacity Information Request. Staff recommended that the existing sewer reimbursement
policy be amended for any sewer lines enlarged by developers. Staff has evaluated several
options and is recommending that developers be reimbursed after an enlarged line has been
constructed and accepted into the Fairfax County system, as outlined below.
Background:
When an existing sewer line cannot handle the flows from a proposed development, the sewer
line is required to be enlarged to handle the flows from 1) the existing customers, 2) the future
customers from the proposed development and 3) any future customers based on the
Comprehensive Plan. Therefore, staff recommends that the cost of the enlarged sewer line be
borne by all three customer groups based on their pro-rata share of the capacity of the enlarged
sewer line. This would 1) require an increase in the Sewer Service Charge (SSC) (quarterly
sewer bill) for the existing customers, 2) require developers to pay for the cost of their
development's portion of the capacity increase, and 3) require an increase in the Availability
Charge (or tap fee) for future customers. This approach complies with the County's "growthpays-for-growth" policy and distributes the cost of the County's sewer system assets equitably
among all the users of the system.
Based on available data, it is estimated that the annual cost of enlarging the sewer lines varies
widely, from $3 million to $30 million, depending on the level of development activity and the
difficulty of construction in an urban area. Staff, in collaboration with the County's financial
consultants on sewer rates (Raftelis), estimates an annual average development activity of $15
million requiring sewer line enlargements. With the pro rata reimbursement approach, staff
estimates that an annual budget of $11.25 million would be needed to reimburse the developers
for the County's share of enlarging the sewer lines, to include engineering, construction, and
land acquisition costs. This would require the SSC to be increased annually by 0.17% or $0.01
per 1,000 gallons and the Availability Charge to be increased annually by 1.1% or $91 for a
single-family detached residential unit (and accordingly for other types of connections to the
sewer system). See the attached technical memorandum by Raftelis. The proposed rates for
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FY 2023 through FY 2027 for Single-Family Dwellings (SFDs), and townhouses and
apartments would be as follows:
Type of Connection
SFD, FY23 Advertised
Budget Charge
SFD Proposed Charge*
Increase Over Previous
Year Proposed Charge
Increase Over FY 23
Advertised Budget
Charge
Townhouse and
Apartment, FY23
Advertised Budget
Townhouse and
Apartment Proposed
Charge*

AVAILABILITY CHARGE SCHEDULE
Current
Rate
New Rate
FY 2022
FY 2023 FY 2024
FY 2025
FY 2026
$8,507
$8,592
$8,678
$8,765
$8,853

FY 2027
$8,942

N/A

$8,683

$8,860

$9,038

$9,217

$9,397

N/A

N/A

$91

$91

$91

$91

N/A

$91

$182

$273

$364

$455

$6,806

$6,874

$6,942

$7,012

$7,082

$7,153

N/A
$6,947
$7,088
$7,231
$7,374
$7,518
Increase Over Previous
Year Proposed Charge
N/A
N/A
$73
$73
$73
$73
Increase Over FY23
Advertised Budget
Charge
N/A
$73
$146
$219
$292
$365
*Proposed rates are evaluated annually, and adjustments are recommended to the Board of
Supervisors for their consideration as part of the budget process.
SEWER SERVICE CHARGE SCHEDULE
Per 1,000 gallons of water consumption
Current
Rate

Sewer Service Charge
FY23 Advertised
Budget
Proposed Sewer**
Service Charge
Increase Over
Previous Year
Proposed Charge
Increase Over FY23
Advertised Budget

New Rate

FY 2022

FY 2023

$7.72

FY 2025

FY 2026

FY 2027

$8.09

FY
2024
$8.41

$8.73

$9.21

$9.67

N/A

$8.10

$8.44

$8.77

$9.27

$9.75

N/A

N/A

$0.34

$0.33

$0.50

$0.48

N/A

$0.01

$0.03

$0.04

$0.06

$0.08

**Proposed rates are evaluated annually, and adjustments are recommended to the Board of
Supervisors for their consideration as part of the budget process
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Staff anticipates the actual reimbursement program cost to fluctuate annually, based on the
level of development activity. The budget for reimbursement and its impact on the rates would
be evaluated annually and adjustments would be recommended for the Board's consideration.
With the Board's concurrence of the recommendations, staff will revise the County's sewer
service policy reflecting the recommended reimbursement and the proposed sewer rates for the
Board's adoption after holding a public hearing.
Attachments:
1. Technical Memorandum — Conveyance Infrastructure and Developer Oversizing Policy
Analysis — by Raftelis, dated March 8, 2022
2. Staff memorandum on Sewer Capacity Information Request dated, February 8, 2022
3. Attachments to staff memorandum of February 8, 2022
cc:

Rachel Flynn, Deputy County Executive
Christopher Herrington, Director, Department of Public Works and Environmental
Services (DPWES)
Eleanor Ku Codding, Deputy Director, DPWES, Stormwater and Wastewater Divisions
Shahram Mohsenin, Director, DPWES, Wastewater Planning and Monitoring Division
Barbara Byron, Director, Department of Planning and Development
William D. Hicks, Director, Land Development Services
Elizabeth Teare, County Attorney
Christina Jackson, Chief Financial Officer

RAFTELIS

TECHNIC!! ,h!FPv,0 0
To: Shahram Mohsenin, P.E, Director, Wastewater Planning & Monitoring Division;
Anand Goutam, CPA, Financial Manager, DPWES, Stormwater and Wastewater
From: Raftelis Financial Consultants, Inc.
Date: March 8, 2022
Re: Conveyance Infrastructure and Developer Oversizing Policy Analysis
Background:
The Fairfax County (County) Wastewater Planning & Monitoring Division (Division) has observed
significant growth in redevelopment of the County at higher density in recent years. The County
Board of Supervisors (Board) has approved changes to the comprehensive plan to allow for
further growth and redevelopment. In some instances, as developers have sought zoning
changes, the County has required oversizing wastewater collection and conveyance
infrastructure (C&C Infrastructure) to serve higher population densities in accordance with the
comprehensive plan. The County's current sewer service policy requires that the developer must
fund the entire cost of the C&C Infrastructure, including the cost of oversizing. The County does
offer developers the option of entering into a 20-year agreement to reimburse a portion of the cost
of the C&C infrastructure funded by the developer as other development connect to the
infrastructure (Reimbursement Policy). The Division reports that in the last 20 years developers
have not elected to take advantage of the Reimbursement Policy for various reasons. As a result,
the Division is considering proposing revisions to the current Reimbursement Policy for
consideration by the Board of Supervisors. Raftelis was engaged by the Division to assist in
analyzing several policy options currently under consideration (Policy Options) as follows:
Option 1

County reimburses the developer for the entire cost of the wastewater line that needs
to be enlarged.

Option 2

County reimburses the developer only for the portion of the cost associated with
oversizing to meet requirements of the comprehensive plan.

Option 3

County reimburses the Developer for the entire cost of the wastewater line that needs
to be enlarged with exception to the capacity required by the developer for their
project.

The objective of the analysis is to estimate the program costs and identify user fee and availability
fee rate recommendations to offset the additional costs to the County should the Board elect to
change the Reimbursement Policy for the listed options. These options will result in the developer

341 N. Maitland Avenue, Suite 300, Maitland, FL 32751
www.rafteljs.com

TECHNICAL MEMO: OVERSIZING POLICY ANALYSIS

covering varying amounts of the cost of oversizing under the County's growth-pays-for-growth
policy.
Key Assumptions:
1) Assessing programmatic costs:
a. Division staff provided Raftelis with a three (3) year history of developer contributed
assets by linear foot of installed lines delineated as either expansion or oversize;
b.

Raftelis applied estimates for line replacement based on unit costs per linear foot
derived from industry and Division estimates;

c.

Based on this the potential programmatic costs to the County were estimated to
range from $3 million to $30 million annually depending on the variance in unit
costs and the policy option; and

d.

For purposes of this analysis the program costs assumed as C&C infrastructure
costs under evaluation included $5 million, $15 million, $30 million, and $50 million
annually.

2) Estimating the County's programmatic costs for each option:
a. The Division provided Raftelis with the fixed wastewater conveyance asset records
of the system and a listing of all C&C infrastructure by pipe diameter and linear
feet in service;
b.

Although each development is unique, based on the provided information it was
assumed that the developer's project needs would represent 25% of the C&C
infrastructure capacity, the comprehensive plan level oversize cost would
represent 50% of the C&C infrastructure cost, and the remaining 25% of the cost
would be for handling the flows form the existing customers;

c.

Based on the aforementioned data and assumptions, the following methodology
for determining the programmatic cost responsibilities of the County were assumed
for each option shown below ($5 million program shown as illustration):
i. Option 1: 100% County Responsibility x $5 million = $5.0 million annually
ii. Option 2: 50% County Responsibility x $5 million = $2.5 million annually
iii. Option 3: 75% County Responsibility x $5 million = $3.75 million annually

3) Assessing availability fee and user fee impacts from the Policy Options analysis:
a. The proposed Policy Options would directly result in varying annual increases to
the County's capital improvement plan funding requirements;
b. The Policy options were assumed to be funded from the issuance of additional
debt since the projects benefit future customers;
c. Effects to user and availability fees:
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i. Increases to the CIP would result in an increase to the County's availability
fee calculations; and
ii. Increases in debt service to fund programmatic costs not covered by
increases in availability fees would be funded by user fees.
Availability and User Impacts for $5M Enlarged Sewer Line Program:
The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases
Quarterly Residential Bill
Impact at 16,000 Gallons
Monthly Bill Impact

Option 1

Option 2

Option 3

$5,000,000
100%
$5,000,000

$5,000,000
50%
$2,500,000

$5,000,000
75%
$3,750,000

Availability
Fee
Increase
$40.50
$40.50
$40.50
$40.50
$40.50
$40.50
$40.50
$40.50
$40.50
$40.50

User
Fee
Increase
0.07%
0.07%
0.07%
0.07%
0.07%
0.07%
0.07%
0.07%
0.07%
0.07%

Availability
Fee
Increase
$20.25
$20.25
$20.25
$20.25
$20.25
$20.25
$20.25
$20.25
$20.25
$20.25

User
Fee
Increase
0.04%
0.04%
0.04%
0.04%
0.04%
0.04%
0.04%
0.04%
0.04%
0.04%

Availability
Fee
Increase
$30.38
$30.38
$30.38
$30.38
$30.38
$30.38
$30.38
$30.38
$30.38
$30.38

User
Fee
Increase
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%
0.06%

$405.00

0.7%

$202.50

0.4%

$303.75

0.6%

$1.25

$0.63

$0.94

$0.42

$0.21

$0.31

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections is presented below:

Debt Svc Payments'
Availability Fee2
User Fee Increase

10 Year Cashflow Effects
Option 1
Option 2
($8,110,671)
($16,221,343)
$6,682,500
$3,341,250
$9,538,843
$4,769,421

Option 3
($12,166,007)
$5,011,875
$7,154,132

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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Availability and User Impacts for $15M Enlarged Sewer Line Program:
The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

1
2
3
4
5
6
7
8
9
10

Cumulative Increases
Quarterly Residential Bill
Impact at 16,000 Gallons
Monthly Bill Impact

Option 1

Option 2

Option 3

$15,000,000
100%
$15,000,000

$15,000,000
50%
$7,500,000

$15,000,000
75%
$11,250,000

Availability
Fee
Increase
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50

User
Fee
Increase
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%

Availability
Fee
Increase
$60.75
$60.75
$60.75
$60.75
$60.75
$60.75
$60.75
$60.75
$60.75
$60.75

User
Fee
Increase
0.11%
0.11%
0.11%
0.11%
0.11%
0.11%
0.11%
0.11%
0.11%
0.11%

Availability
Fee
Increase
$91.13
$91.13
$91.13
$91.13
$91.13
$91.13
$91.13
$91.13
$91.13
$91.13

User
Fee
Increase
0.17%
0.17%
0.17%
0.17%
0.17%
0.17%
0.17%
0.17%
0.17%
0.17%

$1,215.00

2.2%

$607.50

1.10/0

$911.25

1.7%

$3.76

$1.88

$2.82

$1.25

$0.63

$0.94

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2
User Fee Increase

10 Year Cashflow Effects
Option 1
Option 2
($24,332,014)
($48,664,028)
$20,047,500
$10,023,750
$28,616,528
$14,308,264

Option 3
($36,498,021)
$15,035,625
$21,462,396

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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Availability and User Impacts for $30M Enlarged Sewer Line Program:
The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs
'
Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases
Quarterly Residential Bill
Impact at 16,000 Gallons
Monthly Bill Impact

Option 1

Option 2

Option 3

$30,000,000
100%
$30,000,000

$30,000,000
50%
$15,000,000

$30,000,000
75%
$22,500,000

Availability
Fee
Increase
$243.00
$243.00
$243.00
$243.00
$243.00
$243.00
$243.00
$243.00
$243.00
$243.00

User
Fee
Increase
0.44%
0.44%
0.44%
0.44%
0.44%
0.44%
0.44%
0.44%
0.44%
0.44%

Availability
Fee
Increase
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50
$121.50

User
Fee
Increase
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%
0.22%

Availability
Fee
Increase
$182.25
$182.25
$182.25
$182.25
$182.25
$182.25
$182.25
$182.25
$182.25
$182.25

User
Fee
Increase
0.33%
0.33%
0.33%
0.33%
0.33%
0.33%
0.33%
0.33%
0.33%
0.33%

$2,430.00

4.4%

$1,215.00

2.2%

$1,822.50

3.3%

$7.52

$3.76

$5.64

$2.51

$1.25

$1.88

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2
User Fee Increase

10 Year Cashflow Effects
Option 1
Option 2
($97,328,057)
($48,664,028)
$40,095,000
$20,047,500
$57,233,057
$28,616,528

Option 3
($72,996,043)
$30,071,250
$42,924,793

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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Availability and User Impacts for $50M Enlarged Sewer Line Program:
The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases
Quarterly Residential Bill
Impact at 16,000 Gallons
Monthly Bill Impact

Option 1

Option 2

Option 3

$50,000,000
100%
$50,000,000

$50,000,000
50%
$25,000,000

$50,000,000
75%
$37,500,000

Availability
Fee
Increase
$405.00
$405.00
$405.00
$405.00
$405.00
$405.00
$405.00
$405.00
$405.00
$405.00

User
Fee
Increase
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%
0.74%

Availability
Fee
Increase
$202.50
$202.50
$202.50
$202.50
$202.50
$202.50
$202.50
$202.50
$202.50
$202.50

User
Fee
Increase
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%
0.37%

Availability
Fee
Increase
$303.75
$303.75
$303.75
$303.75
$303.75
$303.75
$303.75
$303.75
$303.75
$303.75

User
Fee
Increase
0.55%
0.55%
0.55%
0.55%
0.55%
0.55%
0.55%
0.55%
0.55%
0.55%

$4,050.00

7.4%

$2,025.00

3.7%

$3,037.50

5.5%

$12.54

$6.27

$9.40

$4.18

$2.09

$3.13

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2
User Fee Increase

10 Year Cashflow Effects
Option 2
Option 1
($81,106,714)
($162,213,428)
$33,412,500
$66,825,000
$47,694,214
$95,388,428

Option 3
($121,660,071)
$50,118,750
$71,541,321

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.

TECHNICAL MEMO: OVERSIZING POLICY ANALYSIS

Alternative Oversizing Program Funding:
Based on discussions with County staff we evaluated an additional option intended to present the
availability fee increases to recover all programmatic costs from such fees. The basis for
considering an exclusive cost recovery from availability fees includes: i) developers or new growth
are required to pay such fees; and ii) the cost of oversizing results in an extraordinary property
loss from the early retirement of an asset benefiting existing customers which is directly
attributable to redevelopment and the capacity needs of the developer for their project. In this
scenario the burden of programmatic cost recovery is derived exclusively from developer paid
availability fees.
The methodology used to calculate the fee assumes the incremental approach and recognizes
the following key assumptions:
1) We have assumed that the County may incur an annual cost of line replacement
approximately $5 million annually based on historical trends in such costs;
2) We have assumed that the program would support approximately 3,000 ERCs annually;
3) We examined the availability fee increase based on the previously described options and
varying funding responsibility directly from the developer;
4) It should be noted that these assumptions are estimates and may vary relative to the actual
programmatic costs and as such should be reviewed and revised as necessary.
Availability Fee Impacts and Considerations for Alternative Oversizing Program Funding:
While the availability fee is a fee paid by all developers requesting wastewater service and
capacity reservation, not all new growth requires oversizing infrastructure. Additionally, funding
replacement of infrastructure capacity that serves existing customers may not provide the
necessary nexus among the cost and benefit to new growth. We would recommend that the
County seek legal counsel to ensure this option is viable and would not be susceptible to any
challenge from the development community.

(Remainder of Page Intentionally Left Blank)
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The following table presents a summary of the findings of the evaluation and impacts to availability
fees over the current ten (10) year forecast period for a $5M program:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year
Year
Year
Year
Year
Year
Year
Year
Year
Year

1
2
3
4
5
6
7
8
9
10

Cumulative Increases

Option 1

Option 2

Option 3

$5,000,000
100%
$5,000,000

$5,000,000
50%
$2,500,000

$5,000,000
75%
$3,750,000

Availability Fee
Increase
$98.30
$98.30
$98.30
$98.30
$98.30
$98.30
$98.30
$98.30
$98.30
$98.30

Availability Fee
Increase
$49.20
$49.20
$49.20
$49.20
$49.20
$49.20
$49.20
$49.20
$49.20
$49.20

Availability Fee
Increase
$73.70
$73.70
$73.70
$73.70
$73.70
$73.70
$73.70
$73.70
$73.70
$73.70

$983.00

$492.00

$737.00

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2

10 Year Cashflow Effects
Option 1
Option 2
($16,221,343)
($8,110,671)
$16,221,343
$8,110,671

Option 3
($12,166,007)
$12,166,007

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period for a $15M program:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases

Option 1

Option 2

Option 3

$15,000,000
100%
$15,000,000

$15,000,000
50%
$7,500,000

$15,000,000
75%
$11,250,000

Availability Fee
Increase
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93

Availability Fee
Increase
$147.47
$147.47
$147.47
$147.47
$147.47
$147.47
$147.47
$147.47
$147.47
$147.47

Availability Fee
Increase
$221.20
$221.20
$221.20
$221.20
$221.20
$221.20
$221.20
$221.20
$221.20
$221.20

$2,949.34

$1,474.67

$2,212.00

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2

10 Year Cashflow Effects
Option 1
Option 2
($48,664,028)
($24,332,014)
$48,664,028
$24,332,014

Option 3
($36,498,021)
$36,498,021

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.

(Remainder of Page Intentionally Left Blank)

TECHNICAL MEMO OVERSIZING POLICY ANALYSIS

1

The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period for a $30M program:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases

Option 1

Option 2

Option 3

$30,000,000
100%
$30,000,000

$30,000,000
50%
$15,000,000

$30,000,000
75%
$22,500,000

Availability Fee
Increase
$589.87
$589.87
$589.87
$589.87
$589.87
$589.87
$589.87
$589.87
$589.87
$589.87

Availability Fee
Increase
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93
$294.93

Availability Fee
Increase
$442.40
$442.40
$442.40
$442.40
$442.40
$442.40
$442.40
$442.40
$442.40
$442.40

$5,898.67

$2,949.34

$4,424.00

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2

10 Year Cashflow Effects
Option 1
Option 2
($97,328,057)
($48,664,028)
$97,328,057
$48,664,028

Option 3
($72,996,043)
$72,996,043

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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TECHNICAL MEMO: OVERSIZING POLICY ANALYSIS

The following table presents a summary of the findings of the evaluation and impacts to user fees
and availability fees over the current ten (10) year forecast period fora $50M program:

C&C Conveyance Costs
County Responsibility
Annual Programmatic
Costs

Year 1
Year 2
Year 3
Year 4
Year 5
Year 6
Year 7
Year 8
Year 9
Year 10
Cumulative Increases

Option 1

Option 2

Option 3

$50,000,000
100%
$50,000,000

$50,000,000
50%
$25,000,000

$50,000,000
75%
$37,500,000

Availability Fee
Increase
$983.11
$983.11
$983.11
$983.11
$983.11
$983.11
$983.11
$983.11
$983.11
$983.11

Availability Fee
Increase
$491.56
$491.56
$491.56
$491.56
$491.56
$491.56
$491.56
$491.56
$491.56
$491.56

Availability Fee
Increase
$737.33
$737.33
$737.33
$737.33
$737.33
$737.33
$737.33
$737.33
$737.33
$737.33

$9,831.12

$4,915.56

$7,373.34

Based on the prior table Raftelis analyzed the cumulative cash flow effects of the increase in debt
service and corresponding user and availability fee increases for each option over the ten (10)
year forecast period. A summary of the cashflow projections are presented below:

Debt Svc Payments'
Availability Fee2

10 Year Cashflow Effects
Option 1
Option 2
($162,213,428)
($81,106,714)
$162,213,428
$81,106,714

Option 3
($121,660,071)
$121,660,071

1 Debt service payments assume 30-year financing, 2% issue costs, and 4% interest rate.
2 Availability fees assume 3,000 ERCs of new connections per year.
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County of Fairfax, Virginia
MEMORANDUM
DATE:

February 8,2022

TO:

Board of Supervisors

FROM:

Bryan J. Hill, County Executiv

SUBJECT:

Sewer Capacity Information Request

On October 5, 2021, the Board of Supervisors (Board) requested that staff provide information
on sewer line capacity in Fairfax County (County). This is due to recent challenges that have
emerged in the development process regarding capacity constraints and requirements. These
are associated with the County's existing Sewer Service Policy (SSP), the Sanitary Sewer
Design Criteria of the Public Facilities Manual (PFM), and Public Facilities Element of the
County Comprehensive Plan, which may need to be reevaluated.
There is adequate capacity in the existing wastewater collection system to serve existing
customers. In 2021, the Department of Public Works and Environmental Services (DPWES)
performed a planning-level capacity analysis of the County's over 3,100 miles of wastewater
lines. This revealed that while there is adequate capacity to serve existing customers,
approximately 1% of existing wastewater lines (-30 miles) may not meet the design "peaking
factor" applied to new development. These potentially inadequate wastewater lines are
dispersed throughout the County and not concentrated in one area.
As the County trends away from greenfield development and into denser infill development,
there is a greater reliance on the County's existing wastewater collection system. Greenfield
development typically has no existing wastewater collection system. Therefore, a new system
must be built by the developer. On the other hand, infill development connects to an existing
wastewater collection system. However, that system may require increased capacity for new
infill development. In addition, it is often more expensive to install infrastructure in an existing
built environment, where other utilities may complicate construction.
State regulations mandate that the County apply peaking factors to new wastewater line
designs to ensure adequate capacity exists. When the capacity of a wastewater line is exceeded,
sanitary sewer overflows (SS0s) result. Although County peaking factors are at the higher end
of surrounding jurisdictions, the benefit is that the County's SSO rate is 3 times lower than the
national median, and the County is recognized by the US Environmental Protection Agency as
a mode! system.

I The peaking factor is a multiplier used to estimate wastewater flow for peak flow periods.
Office of the County Executive
12000 Government Center Parkway, Suite 552
Fairfax, VA 22035-0066
703-324-2531, TTY 711, Fax 703-324-3956
www.fairfaxcounty.gov
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The peaking factors in the PFM currently applied to new wastewater lines are deemed
appropriate. In wastewater system design, engineers estimate flow demands by multiplying the
base flow times a peaking factor to account for periods of high flow. The County has updated the
PFM over time to apply current industry standards and adjusted wastewater flow estimates based
on published studies to account for increased use of water-saving devices as well as the current
state of County wastewater infrastructure. An independent review in 2018 used flow meter data
to evaluate the PFM guidelines and concluded that the County's existing peaking factors are
appropriate and consistent with industry standards. A reduction in the PFM peaking factors
applied to new development would reduce the margin of safety within the wastewater collection
system and increase the probability of SSOs.
The current County "growth-pays-for-growth" policy requires developers to provide adequate
wastewater capacity for their proposed developments. If there is adequate capacity in the existing
wastewater collection system to accommodate the wastewater from a proposed development, no
upsizing of the existing system is required. When the additional wastewater for a proposed
development exceeds the existing wastewater line capacity, the new development must upsize
the wastewater system to accommodate the adopted Comprehensive Plan density, as required by
the Board-approved PFM and SSP.
From 2016 to 2021, DPWES estimates that more than 90% of developer-led projects were not
required to upsize existing sewers because the existing system had adequate capacity.
Development projects that are required to upsize existing sewers are typically located within
high-density Activity Centers. DPWES estimates that from 2016 to 2021, the average annual
total cost for all developer-led wastewater system upsizing was approximately $3,150,000 per
year. This is in addition to the $86,000,000 annual Capital Improvement Program of Countyfunded projects to increase the capacity of major sewer conveyance and treatment facilities to
plan for future growth.
Developers have not opted to use the existing reimbursement program. The wastewater line
upsizing required to accommodate the density in the Comprehensive Plan may exceed the
capacity needs of the proposed individual development. The existing SSP provides for partial
reimbursement of the cost of wastewater system capacity increase over a 20-year period. In this
scenario, the County reimburses the developer for the additional capacity beyond their
requirements by collecting a pro rata surcharge from future developers who will use this
increased capacity. The reimbursement agreement sunsets in 20 years, or when the developer is
paid in full, whichever comes first. The development community has not elected to enter into
such agreements in the last 20 years, suggesting that the existing reimbursement policy does not
fit current developer business models.
Staff recommends the Board reconsider the existing reimbursement policy to allow the County to
pay developers at the time of construction for the pro rata cost of the increased capacity beyond
the developer's need. Some adjacent jurisdictions, including Loudoun Water and Prince William
County Service Authority, will reimburse developers for the cost of the additional upsized pipe
material beyond the needs of the individual development, although the reimbursement generally
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does not cover the associated construction costs. Fairfax Water pays the developer at the time of
construction for the pro rata cost of the increased capacity beyond the developer's needs.
A change in the County reimbursement policy will require a minimal increase in the Availability
Charge to all new customers and a likely minimal increase in the Sewer Service Charge for all
customers. Thus, the reimbursement of those development projects which upsize wastewater
lines would be funded by contributions from all new development and existing customers.
Should the Board decide to revisit the existing policy, DPWES will work with the County's
sewer rate financial consultant and prepare options for consideration based on the Board's
guidance.
Attachments
1. Joint Board Matter, Sewer Capacity Information Request, October 5, 2021
2. Responses to Specific Questions in the Board Matter
3. Overview of Projects Specific to This Board Matter
4. Planning-Level Hydraulic Modeling Results
5. County Sanitary Sewer System Management Program Overview
Cc:

Rachel Flynn, Deputy County Executive
Christina Jackson, Chief Financial Officer
Elizabeth Teare, County Attorney
Christopher Herrington, Director, Department of Public Works and Environmental
Services (DPWES)
Eleanor Ku Codding, Deputy Director, DPWES, Stormwater and Wastewater Divisions
Shahram Mohsenin, Director, DPWES, Wastewater Planning and Monitoring Division
Barbara Byron, Director, Department of Planning and Development
William D. Hicks, Director, Land Development Services

Attachment 1

Joint Board Matter Supervisor Pat Herrity and Supervisor Penny Gross
Sewer Capacity Information Request October 5, 2021

County of Fairfax, Virginia

Joint Board Matter
Supervisor Pat Herrity
Supervisor Penny Gross
Sewer Capacity Information Request
October 5, 2021
Background: Earlier this year, Buckley Development, LLC filed an application(PCA CDPA,FDPA 2000SC-012) to modify the zoning approvals for the Buckley's Reserve community located at the intersection
of the Fairfax County Parkway and Route 29 Lee Highway in Fairfax. Buckley's Reserve is zoned PDH4 and was developed in the mid-1990s with 247 single family detached and attached dwelling units. The
pending application proposes to remove two single family homes and replace them with six new singlefamily homes, a net increase of four houses.
During its review of the zoning application. Staff recently determined that the theoretical capacity of the
sanitary sewer lines serving Buckley's Reserve had been exceeded as a result of development elsewhere in
the service area that occurred after the community was built. Among the developments constructed after
Buckley's Reserve and served by this sanitary sewer line are the McConnell Public Safety and
Transportation Operations Center and 283 homes. As I understand it, Staff has informed the applicant that
no additional development can occur until the sanitary lines for the entire service area are upgraded to add
capacity.
Setting aside the details of this particular application, I find it concerning that the sanitary sewer system
serving 530 homes and a 225,000 square foot public safety facility is stretched so thin that it cannot even
handle the addition of four new houses. If this situation exists at this location, where most of the
development occurred in the last 25 years, I wonder whether the same or similar issues exist in other parts
of the County, particularly those areas built 50 or 60 years ago.

As we have seen in Pimmit Hills,

Springfield, Alexandria, McLean and Falls Church, three-bedroom, two-bathroom homes built in the 1950s
or `60s routinely are being torn down andreplaced with 5-6 bedroom homes having four or more bathrooms.
Lafill developments and redevelopments occur throughout the County and rely, in many cases, on sewer
lines built decades before_ Although the County expends capital funds each year to upgrade existing sewer
lines, I would hope that we do so before demand exceeds capacity on any given line. As this applicant has
discovered, however, that may not be the case.
I understand that proposed developments in Tysons and the Dulles Corridor have exceeded the theoretical
capacity of sewer lines there, and staff has adopted a strategy to have developers fund the expansion of
sewer lines. These are typically large projects that can spread the cost of the sewer expansion across
multiple buildings or developments. What I am less clear about is what policies and plans are in place in

other parts of the Ccunty where development and redevelopment is more incremental and at a scale that
makes it hard for any single project to fund needed uperades.

SUPERVISOR PAT HERRITY
SPRINGFIELD DISTRICT
FAIRFAX COUNTY BOARD OF SUPERVISORS
6140 Rolling Road
Spnngfield, VA 22152
703-451-8S73 ITV 711 Fax 703-451-3047
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Attachment 1

County of Fairfax, Virginia
Motion: Accordingly, Mr. Chairman, I move that the Board of Supervisors direct staff to prepare
a report to the Board summarizing (i) how the County monitors the sanitaiy sewer network to
determine when individual service areas or line segments have reached or will reach their
theoretical or actual capacity limits, (ii) how many such service areas or line segments already
are at or above their theoretical or actual capacity limits and their locations in the County, (iii)
how the County prioritizes upgrades to existing sewer lines that have reached or exceeded their
capacity limits, (iv) the status of upgrades the County is making or intends to make using capital
funds, and (v) the policy it is currently using for developer expanded sewer lines.
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Attachment 2
Responses to Specific Questions in the Board Matter
(i)

How does the County monitor the sanitary sewer network to determine when
individual service areas or line segments have reached or will reach their
theoretical or actual capacity limits?

Response:
As part of the development review process, the DPWES uses hydraulic models of the sewer
system to ensure adequate capacity exists in the sanitary sewer network to accommodate the
proposed new development. DPWES uses measured flow in the sewer system to calibrate the
hydraulic models.
The County uses 53 permanent metering stations and rotates temporary meters throughout the
County's sewer system to continuously measure and monitor the flows from large portions of
the sewer service area. Should these meters indicate flows are reaching the system limit, after
further investigation and confirmation of the data, the County addresses the matter via a project
in its CIP. DPWES does not monitor flow in all 3,100 miles of individual line segments,
which would be costly and result in larger-than needed sewer service rates. DPWES's metering
practices are reviewed by outside consultants. DPWES also continues to work with the
Metropolitan Washington Council of Governments and the Blue Plains Advanced Wastewater
Treatment Plant on uniformity of flow meter usage and results.
DPWES follows industry standards and flow meter manufacturer's specifications for
calibrating flows. The meter data is reviewed twice weekly with quarterly measurement
verification and more frequently if there are data anomalies such as a discrepancy in flow.
Meters are calibrated any time equipment is switched out. DPWES contractors' take manual
depth measurements and velocity readings to calibrate actual flow through the meters. In the
case of County equipment, the Triton+ industry standard specifies a +/- 10% error factor.
(ii)

How many such service areas or line segments already are at or above their theoretical or
actual capacity limits and their locations in the County?
Response:
DPWES performed a planning-level hydraulic modeling of the sewer system in response to this
Board matter (see Attachment 4). Separately, DPWES had already initiated a full hydraulic
model of the system in November 2019, which should be completed in Fall 2022. In this
planning-level modeling effort, DPWES assessed pipe capacity under new sewer design
standards. DPWES modeled projected peak flows generated during diurnal peak water use and
a storm event simultaneously. Storm events contribute to infiltration and inflow of ground and
surface waters into the sewer system. The projected peak flows are intentionally conservative
and produce higher than actual flows to appropriately manage risk and minimize the potential
for sanitary sewer overflows.
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As wastewater flows from smaller pipes to the larger pipes to reach a treatment plant, the
actual peak flow is attenuated because of the travel time in the sewer pipe network. The
planning level hydraulic modeling that was done for this effort does not account for the
attenuation of the flow. Therefore, the conservativeness of the assumed peak flow is amplified
in the hydraulic model, especially in the larger pipe sizes. In addition, some of the existing
pump stations such as Difficult Run, Braddock and Backlick are designed to divert flows
among larger sewer pipes to allow for the efficient use of the available capacity in larger pipes.
In this modeling effort, no flow transfers were performed. The full hydraulic model of the
sewer system, estimated to be completed in Fall 2022, will account for the effects of the
attenuation and flow transfer.
Because the effects of attenuation and flow transfer are not included, the planning level
hydraulic model overstates the theoretical capacity problem in pipes larger than 24 inches, as
noted below. However, actual flow monitoring data and actual sanitary sewer overflow rates
show that there are not currently capacity exceedances in these larger pipes.
a. Collector Pipes (8-10 inch diameter) represent approximately 92% of the
system. 99.6% of these pipes have adequate capacity for the existing customers
when new sewer design standards are applied.
b. Mainlines (12-24 inch diameter) represent approximately 6% of the system.
92.8% of these pipes have adequate capacity for the existing customers when
new sewer design standards are applied.
c. Interceptors (>24 inch) represent approximately 2% of system. 72.9% of these
pipes have adequate capacity for the existing customers when new sewer design
standards are applied.
(iii)

How does the County prioritize upgrades to existing sewer lines that have
reached or exceeded their capacity limits?

Response:
Based on the County's growth-pays-for-growth policy, DPWES requires developers to upgrade
local lines as developments are proposed and if there is insufficient capacity to accommodate
the proposed increase in density. DPWES plans the County CIP to upgrade major facilities
including trunk lines, pumping stations, and treatment plants. DPWES prioritizes these
improvements based on minimizing business risk exposure using asset management criteria,
including capacity, regulatory requirements, condition assessments of aging infrastructure,
criticality of the infrastructure, consequences of failure, and flow projections. Following
industry standard practices, DPWES uses weighted numerical rankings to prioritize the major
facilities that need to be addressed. This approach is aligned with the internationally
recognized ISO 55000 and Effective Utility Management standards.
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(iv)

What is the status of upgrades the County is making or intends to make using
capital funds?

Response:
The County's CIP documents the following projects related to capacity enhancements. These
projects are at various stages of planning and design. For a complete list of all CIP projects
that are planned and supported by the Sewer Fund, please refer to Table 10 of the Wastewater
Rate Study for Fiscal Year 2021 Through Fiscal Year 2026 (fairfaxcounty.gov)
Capacity-Related Projects in Design:
1. Wastewater Utility Management Plan for a County-wide evaluation of the entire sewer
system capacity needs. This evaluation will include a more detailed assessment of the
planning-level hydraulic model described in Attachment 4.
2. Tysons West Pump Station, Force Main, and gravity sewer to address future growth in
western part of Tysons and Reston.
3. Enlarging Accotink Interceptor from a 30-inch gravity sewer to a 42-inch gravity sewer
to handle future growth.
4. Lakevale sewer project to address capacity constraints in the Lakevale area.
5. Enlarging a 12-inch gravity sewer to an 18-inch gravity sewer to address future flows in
Merrifield.
6. Enlarging and relocating gravity sewers along the Route 1 BRT/Embark project to
address future flows and avoid conflicts with BRT.
Capacity-Related Projects in Planning:
1. Evaluation of the Potomac Interceptor to address projected wet weather capacity issues.
2. New Sugarland Pump Station and Force Main to address projected growth in the
vicinity of the Town of Herndon Metro Station.
3. New Tysons East Pump Station and Force Main to address growth in the eastern part of
Tysons.
4. Difficult Run Pump Station capacity increase to address growth in the vicinity of
Herndon and Reston.
(v)

What is the policy the County is currently using for developer expanded sewer
lines?

Response:
The County allocates available capacity in the system on a first-come-first-served basis. If
adequate capacity does not exist, Sections B-5 and C-2.2 of the County's current Sewer
Service Policy (Attachment #3) states:
"B-5 Developers will be required to provide enlarged sewers within the area
developed when required by the DPWES to service adjacent and/or upstream
areas in accordance with general plans promulgated from time to time. An agreement to
provide for reimbursing a portion of the increased cost to the developer, as set forth in
Section E-2, may be executed prior to construction."
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"C-2 Developed communities may receive public sewerage facilities from the
County by one of the following methods:
... C-2.2 Fund Advancement by the community and/or individuals upon execution
of agreement and deposit of sufficient finds to construct the facilities. Such
funds shall be subject to partial reimbursement as provided in Section E-2."
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Attachment 3

Projects Specific to This Board Matter
This Board Matter notes two projects located in Springfield and Mason Districts. Following is
a summary of sewer capacity challenges with these projects.
Springfield District
Buckley's Reserve -32627 & 12631 Buckleys Gate Drive, Fairfax VA 22030
• PCA/CDPA/FDPA 2000-SU-012 — The PCA amendment proposes to increase the
number of lots within the Buckley's Reserve subdivision from 247 to 251.
• The four additional single family homes are estimated to produce 9,100 gallons per day
of additional peak flow per Fairfax County Public Facilities Manual (PFM)
• To ensure that the existing 8-inch diameter local sanitary sewers built in 1996 are
adequate for the proposed use, the applicant conducted sanitary sewer capacity analysis
from Manhole 055-4-092 to Manhole 055-3-019.
• The analysis determined that two existing 8-inch sanitary sewers of approximately 476
feet need to be enlarged to 12 inches in diameter.
• The developer has worked with DPWES and another developer in the area that faced
the same capacity restriction. The two developers will partner to install the
approximately 476 feet of pipe at the required larger diameter.
• The 12 inch-diameter enlargement accounts for the full Comprehensive Plan flow as
well as the developer flow. In other words, the additional flow for full Comprehensive
Plan buildout did not cause additional upsizing.
Mason District
Alta Crossroads — 3531 Moncure Ave, Falls Church, VA 22041
• FDP 2014-MA-023-02 — Provides for three single-family attached dwelling units and
370 multifamily dwelling units
• The three additional single family homes and 370 multifamily units are estimated to
produce 607,000 gallons per day of additional peak flow per Fairfax County PFM
• To ensure that the existing 8-inch and 10-inch diameter local sanitary sewers built in
1956 are adequate for the proposed use, the applicant conducted sanitary sewer capacity
analysis from Manhole 061-2-227 to Manhole 062-1-002
• The analysis determined that three 8-inch sewer segments and two 10-inch sewer
segments of approximately 1,080 feet need to be enlarged to meet the Comprehensive
Plan level of density. Sewer lines needed to be upsized by two inches in diameter to
meet the needs of the development, and an additional two to three inches (depending on
the specific pipe) to accommodate the Comprehensive Plan density.
• The requirement to provide for adequate sewer capacity is included in the draft staff
report associated with FDP 2014-MA-023-02.
• The applicant continues to work with DPWES on identifying the required
improvements. As of February 1, 2022, DPWES expects that soon the applicant will
submit analysis regarding the sizes of pipe needed to convey Comprehensive Plan
buildout density.
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Attachment 4

Planning-Level Hydraulic Modeling Results
DPWES performed a planning-level hydraulic model of existing sewers, applying new sewer
design standards. This model does not contain site-specific field survey information, nor does it
represent a full hydraulic model of the County's sewers. In November 2020, DPWES
contracted with a consultant to assist the County with a full hydraulic model of the system
down to the 8-inch pipe size. DPWES's existing hydraulic model predicts flow patterns in
pipes greater than 10 inches in diameter. DPWES estimates completion of this full hydraulic
model in Fall 2022.
The planning-level capacity analysis of the County's over 3,100 miles of sewers showed that
the sewer collection system has adequate capacity to serve existing customers in all sewers.
However, the planning-level analysis shows that, theoretically, approximately 1% (-30 miles)
of sewers surcharge when held to new sewer design factors. That is, DPWES estimates that
approximately 1% of existing sewers do not meet new sewer design factors.
Based on the planning-level, theoretical hydraulic model, DPWES estimates that the following
sewer lengths lack capacity under existing conditions when flows are at maximum peaking,
such as during a storm coincident with peak customer usage. DPWES considers these
segments already at maximum capacity and would require developers to upgrade the sewer
capacity before allowing new connections.
•
•
•

Collector Pipes (8-12 inch):
— 0.4% of pipes or 75,000 linear feet
Mainlines (12-24 inch):
— 7.2% of pipes or 102,000 linear feet
Interceptors (>24 inch):
27.1% of pipes or 113,000 linear feet

DPWES estimated an order-of-magnitude cost to upgrade these pipes as part of the CIP instead
of following a "growth-pays-for growth" policy. The order-of-magnitude estimate ranges from
approximately $300M to $600M to increase the capacity of these pipes in their entirety. By
comparison, the County budget for Fiscal Year 2022 included $86 million in Fund 69300,
Sewer Construction Improvements, which includes $36 million for treatment plant projects. To
further advise the cost and pace of development, DPWES composed the table and graph below
to show the conveyance infrastructure investment performed over the past ten and twenty
years, respectively.
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Calendar
Year
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Sewer Infrastructure Installed by Developers
Estimated Developer Cost
Total Developer Installed
(million dollars)
Pipe (miles)
$16.3
3.1
$33.5
6.0
$21.2
3.7
$19.0
3.6
$29.3
5.3
$22.6
4.2
$19.0
3.4
$42.5
7.9
$20.8
3.8
$31.6
5.6
$7.8
1.5
All Sewer Infrastructure Reinvestment in Fairfax County
(Gravity, Forcemain, Water Reuse)
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The following tables show the planning-level hydraulic modeling results by magisterial
district. The figure at the end of this Attachment shows the approximate geographic
distribution of modeling results.

Analysis by Supervisor Districts
Il
k

Existing Collector Pipes (8-10 inch) Not
,
Meeting New Sewer Design Standards a
Linear Feet

Braddock

0.4%

8,200

Dranesville

0.3%

5,700

Hunter Mill

0.2%

4,500

Lee

0.7%

11,500

Mason

0.6%

8,700

Mount Vernon

0.4%

6,300

Providence

1.1%

19,500

Springfield

0.4%

8,000

Sully

0.1%

2,300

Notes:
For modeling, DPWES applied a peaking factor of 4.0 for 8-to 10-inch pipes.

a

prillstrict

Existing Main Pipes (12-2Nch) Not Meeting
New Sewer Design Standards b
Linear Feet

Braddock

2.1%

2,300

Dranesville

15.7%

25,500

Hunter Mill

8.1%

17,200

Lee

3.8%

4,800

Mason

4.4%

3,000

Mount Vernon

3.8%

3,900

Providence

9.3%

16,600

Springfield

7.7%

10,700

Sully

7.5%

17,800

Notes:
b For modeling, DPWES applied a peaking factor of 3.5 for 12- to 24-inch pipes.
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I

Interceptor Pipes (>24inch) Not Meeting New
Spesign StiagMaim

Braddock

17.1%

7,000

Dranesville

26.4%

17,100

Hunter Mill

5.2%

2,300

Lee

2.4%

3,700

Mason

45.8%

32,200

Mount Vernon

21.2%

12,900

Providence

2.2%

2,400

Springfield

10.0%

6,800

Sully

0.0%

Notes:
For modeling, DPWES applied a peaking factor of 2.5 for pipes with diameters greater than or equal to 24
inches.

Page 4 of 5

Approximation of Existing Pipes Not Meeting New Sewer Design Standards
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Attachment 5
County Sanitary Sewer Program Overview
1.0 Sewer Capacity Overview
2.0 Development Process
3.0 Wastewater Capital Improvement Program
4.0 How Neighboring Entities Fund the Capacity Increase of Local Lines
1.0 Sewer Capacity Overview
The state requires the County to regulate development to ensure adequate sewer capacity and to
project sewer system needs for the estimated 50-year population growth. By state regulation,
sewage collection systems must be designed for the estimated ultimate tributary population, and
state regulations empower the County to adopt regulations establishing how wastewater
infrastructure is installed as a condition of development approval.
DPWES plans for population growth in its capital improvement program (CIP) and by regulating
proposed development to ensure adequate sewer capacity. State regulations require that new
sewer designs must incorporate a peaking factor that considers per capita daily flow as well as
inflow and infiltration (I/I) from stormwater and groundwater. When developers propose to
connect to existing sewers, DPWES allows them to use the following simplified peaking factors
that comply with state requirements: 4 for local connector lines, 3 for mainlines, and 2.5 for
interceptors.' Should sewers need to be upsized, for construction of new sewers, DPWES
requires compliance with the established design standards that incorporate per capita daily flow
and I/I in the Fairfax County Public Facilities Manual (PFM).
The County has updated the PFM over time to apply state-of-the-industry standards. For
example, DPWES lowered the estimated daily flow per capita based on published studies
showing decreased sewage discharge volumes due to increased use of water-saving devices.
Conversely, as the sewer system ages, the County experiences higher flow peaking due to greater
I/I of stormwater and groundwater. The flow increase due to I/I is addressed as part of DPWES'
ongoing repair and replacement of the sewer lines.
DPWES hired consultants to study the County's design peaking factors to ensure they properly
account for water use and I/I as required by the state. In 2018, the consultants concluded that the
DPWES peaking factors incorporated into the PFM standards are appropriate based on industry
standards, including the Ten-State Standard." Throughout the remainder of this memorandum,
the term "new sewer design" indicates that the design incorporates peaking factors described
above.
Peaking factors predict the maximum capacity needs of a sewer. Wastewater flows from
residences peak diurnally, with highest peak flow when residents wake-up and a lower peak in
the evening. Although the County has separate systems for stormwater and wastewater, the
wastewater lines are not water-tight and are subjected to I/1 from ground and surface waters. The
I/I peaks when it rains and surges with bigger storms. The peaking factor represents the "worst
case scenario" where all users discharge their peak flow at the same time that I/1 peak.
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When sewers are undersized relative to their peak flows, the excess flow surcharges as a sanitary
sewer overflow (SSO) or a basement backup, and sewage enters the community. SSOs and
basement backups cause health risks, negatively impact property, and damage the environment.
DPWES selected peaking factors based on industry recommendations to minimize the risk of
SSOs and basement backups. The new sewer design requirements in the PFM incorporate the
peaking factors selected to reasonably minimize risk to public health, community damage, and
the environment. As described above, the use of a peaking factors of 4, 3, and 2.5 in hydraulic
modeling reasonably minimizes this risk, as well.
There have been very few sewer capacity related issues in the daily operation of the system. The
County's SSO rate is 0.58 per 100 miles of sewer lines, substantially lower than the national
median of 2.0 reported by the Water Environment Federation. The County's SSOs are primarily
related to vandalism, line breaks, and clogs due to customer use such as the buildup of fats, oils,
greases, and rags over time, and not capacity limitation. The County's sewer system is
highlighted by the U.S. Environmental Protection Agency as a model system for others to follow
(https://www3.epa.govinydes/pubsisso casestudy fairfax.pdf.). In addition, the County has
received Peak Performance Awards from the National Association of Clean Water Agencies for
100% compliance for 30 years with the County's Virginia Pollutant Discharge Elimination
System permit issued by the Virginia Department of Environmental Quality.
DPWES performed a planning-level capacity analysis of the County's over 3,100 miles of
sewers, which showed that the collection system has adequate capacity to serve existing
customers in all sewers. However, the planning-level analysis shows that theoretically
approximately 1% (-30 miles) of sewers surcharge when held to new sewer design factors. That
is, DPWES estimates that approximately 1% of existing sewers do not meet new sewer design
factors.
This high-level model should not be misconstrued as a pipe-by-pipe analysis. In some cases, the
high-level model will miss pipes that would fail a peak factor analysis. In other cases, the highlevel model will identify "problem" pipes that a detailed analysis would show as adequate. This
high-level model should solely be used for planning purposes to advise the County of the
approximate scale of the capacity upsizing needed county-wide. Any attempt to use this highlevel model for specific cases is mistaken.
State regulations mandate that the County apply peaking factors to new sewer designs. When
developers add flow to an existing sewer, this triggers the peaking factor design requirement for
new sewers. As a result, DPWES requires developers to determine if the existing sewer system
can handle the additional flow using a hydraulic model and applying the new sewer design
requirements. DPWES estimates that, with new sewer design peaking factors applied, hydraulic
models will show SSOs in 1% of the County's sewers. In these 1% of sewers, if developers add
flow of any quantity, the receiving sanitary sewer must be upsized to the new sewer design
requirements. Also, there may be other sewers that have adequate capacity for existing flows,
but will show having an SSO when flows from a proposed development are added to the sewer
line. Those lines will have to be upsized as well.
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DPWES anticipates that a higher percentage of the sewer system will require capacity
enhancements as higher-density redevelopments are considered in the County. The existing
sewer system was designed for lower-density, subdivision-style horizontal growth. As the
County has become more built out, growth patterns are shifting to higher density, mid-rise, and
high-rise style vertical growth. Existing sewers may not have sufficient capacity for this
increased density. In some cases, infill development constructs ten houses on lots that previously
held four. Even this small increase can exceed existing sewer capacity under new sewer design
standards.
The impact of redevelopment on the sewer capacity will vary based on the available capacity in
the existing system at the location of the redevelopment and the proposed development density.
Should capacity enhancements be needed due to redevelopment, then County regulations require
developers to upsize the capacity of the sewer system at their cost based on the County's growthpays-for-growth policy. Higher-density developments have led to more frequent developerdriven sewer upgrades and caused concerns with the Sewer Service Policy (SSP).
2.0 Development Process
When a developer files an application for redevelopment or rezoning with the County with
increased development density, DPWES requires developers to determine if the existing sewer
system can handle the higher anticipated flows from the proposed redevelopment. The developer
must apply new sewer design standards when determining capacity in the existing line. On a
first-come-first-served basis, if there is capacity available for the proposed redevelopment, then
the developer will not be required to do anything further regarding sewer capacity. If there is not
capacity to handle the additional flows, then the developer must increase the sewer capacity to
serve the level of development indicated in the Comprehensive Plan in accordance with the
County's SSP and the state requirements to plan for 50 years of growth.
The Comprehensive Plan capacity increase normally exceeds the need of the developer. Per
Section E of the existing Statement of Policy Regarding Sewage Disposal (or SSP) (see
Attachment 3), the developer can enter into an agreement with the County to be reimbursed for
the increased capacity beyond the development's need. In this scenario, the County reimburses
the developer by collecting a pro rata surcharge from future developers who will use this
increased capacity. The reimbursement agreement sunsets in 20 years, or when the developer is
paid in full, whichever comes first. This is in accordance with the County's growth-pays-forgrowth policy and the County's Statement of Policy Regarding Sewage Disposal, Section E
(Attachment 3).
3.0 Capital Improvement Program:
DPWES plans its capital improvement program (CIP) to reinvest in existing infrastructure
according to asset management best practices and to increase capacity in the major portion of the
sewer system (see attached Basics of Fairfax County Sewer Program and Fees). Regarding the
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County's responsibility for ensuring that adequate capacity in the sewer system is available for
the County's future growth, it is important to note that there are two parts to the system capacity:
1. Treatment plant capacity — Wastewater is conveyed through the collection system to
treatment plants where it is processed. For treating wastewater, the County relies on the
County's own Noman M. Cole, Jr. Pollution Control Plant along with six regional plants
including Blue Plains in Washington, DC; Arlington County; Alexandria Renew; Upper
Occoquan Service Authority in Centreville; Loudoun Water; Prince William County
Service Authority; and a privately owned plant serving the Harbor View Subdivision.
The County plans its CIP and works with regional partners to ensure there is adequate
capacity at treatment plants to serve the future needs of the County. Currently, the total
treatment capacity available to the County is 157 million gallons per day (MGD), and the
County generates an annual average flow of 100 MGD. The remaining available
treatment capacity of 57 MGD is projected to serve the County's needs through the year
2045 and potentially beyond. Planning, designing, permitting, and constructing treatment
plant expansions could require 15 to 20 years and are expensive. It is critical to have the
projected treatment plant capacity needs in place well in advance of the projected flow,
and thus maintaining a fully-funded and well-organized CIP is critical for continued
development within the County.
2. Conveyance system capacity — Wastewater in the County is conveyed to treatment plants
via a network of gravity sewer lines ranging in size from 8 inches to 72 inches, and 63
pumping stations with associated force mains.
The County ensures that the major conveyance facilities have adequate capacity for the
County's future needs by systematically including them in the County's CIP for capacity
enhancements. Increasing the capacity of the conveyance system does not require as
much time as the treatment plant capacity increase does. Thus, conveyance system
capacity increases are planned to take place when and where the need arises for a more
efficient use of the County's Sewer Fund.
The DPWES CIP includes capacity enhancement projects at various stages of planning,
design, and construction. DPWES has planned new and expanded pump stations, force
mains, and major trunk lines to serve anticipated growth in Tysons and Reston, the
Accotink Trunk Line, the sewer lines along Route 1 in concurrence with the Route 1 Bus
Rapid Transit/Embark project, and the Sugarland Pump Station and Force Main
associated with the Herndon Metro Station. DPWES is evaluating alternatives to address
wet weather flows in the DC Water's Potomac Interceptor as part of our CIP. Also, when
a sewer line needs to be replaced because of deterioration, then DPWES replaces it with a
larger diameter pipe to provide capacity for the level of density in the Comprehensive
Plan.
The County generally finances the cost of treatment and major conveyance facilities upgrades by
issuing Sewer Revenue Bonds with a 30-year payback period. This allows for the debt service
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payments on these bonds to be covered by the Availability Charge (or tap fees) paid by future
customers who will be using the increased capacity of these facilities.
DPWES requires developers to increase the capacity of local sewer lines when their projects
generate additional flows beyond the capacity of the existing sewer lines. Local lines are those
lines downstream of the proposed developments (see attached Basics of Fairfax County Sewer
Program and Fees). Occasionally, the development community is challenged by the cost of this
capacity enhancement if the size of their project cannot absorb this expense or if a long length of
sewer must be upsized.
4.0 Potential Alternatives for Funding the Capacity Increase of Local Sewer Lines:
The existing reimbursement policy (see Section 2.0 of this Attachment, the Development Process
section) was frequently used by the developers in the past but has not been actively used by the
development community in recent years. The gradual reimbursement over a 20-year period and
the lack of guarantee that the developers will be fully reimbursed do not seem to be attractive to
the development community.
DPWES surveyed the policies of neighboring water and sewer utilities regarding reimbursing
developers for capacity enhancement. The following is a summary of other jurisdictions'
policies, which the Board may consider for the County. All jurisdictions require capacity
enhancements to be for the ultimate built-out/Comprehensive Plan level density.
1. When the capacity enhancement is in the jurisdiction's CIP, usually because of existing
issues, then the developers pay their pro rata share of the cost of capacity increase. The
challenge for the jurisdiction is to stay ahead of the development activity to ensure
adequate capacity is available when needed.
2. When the capacity enhancement is done by the developer, then the jurisdiction applies a
credit to the required Availability Charge to reimburse the developer. If the credits do
not cover the cost, then a check is issued to the developer for the balance. The challenge
of this approach is that it limits the revenue generated from the Availability Charge which
is used to reinvest in the system.
3. The jurisdiction negotiates a reimbursement agreement with the developer for major
infrastructure capacity enhancement. This arrangement deals with site specific needs on
a case-by-case basis, which can become an administrative burden and potentially difficult
to keep consistent.
4. When the developer constructs a capacity enhancement, the jurisdiction returns collected
Availability Charges quarterly for up to 20 years for the entire cost of the project, not just
the incremental cost of capacity enhancement beyond the developers' needs. This can
create complicated financial frameworks for reimbursement.
5. When the developer constructs a capacity enhancement, the jurisdiction pays the
developer at the time of construction for the pro rata cost of the increased capacity
beyond the developer's need. The developer is required to pay for the capacity needs of
its development, which is in line with the growth-pays-for-growth policy. However, the
burden of the cost will be lessened by pro rating the total cost of the project. Normally
the development process requires more than one fiscal year from the start of a rezoning
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application to final construction, and the jurisdiction can budget for its share of the cost
and adjust the Availability Charge to cover costs. Also, this allows for effective and
efficient use of the jurisdiction's funds for investment in the portion of the system where
there is a need at the time when it is needed. Some proposed developments are delayed
for many years or may never happen, and jurisdictions risk unnecessary investment in
upsizing the system ahead of the development that may never happen. Investing in the
system when the need arises provides for efficient use of the jurisdictions'funds.
'Sewage peaking factors (PFs) are highest in the smaller lines. As wastewater flows from smaller pipes to the larger
pipes to reach a treatment plant, the actual peak flow attenuates because of the travel time in the sewer pipe network.
The attenuation increases with larger pipe sizes. As a result, DPWES allows developers to use a PF of 4 for local
connector lines and 3 for larger pipes, depending on the site-specific circumstances. In some cases, peak flows may
be high due to a pipe's location, condition, and I/I. If
a Health Research, Inc., Health Education Services Division. 2014. Recommended Standards for Wastewater
Facilities Policies for the Design, Review, and Approval of Plans and Specifications for Wastewater Collection and
Treatment Facilities, 2014 Edition. P.O. Box 7126 Albany, N.Y. 12224
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Basics of Fairfax County Sewer Program and Fees
EXISTIAG RESIDEATIAL, COMMERCIAL.
PAD IADUSTRIAL CUSTEXTIERS LATERALS

FEES ALLOCATION IN CURRENT POLICY
WASTEWATER TREATMEITE PLATER*.
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Program
Element

CIP Costs:
Reinvestment for
existing
infrastructure and
regulatory
requirement
upgrades

rIEUJ BUILD100 AAA LATERAL

Who
Performs
Work

Funding
Source
Service fees for existing
customers. When
replacing an existing line

alrfax County and
Regional Partners
Plan and Construct

or treatment plan
element, DPWES upsizes
the capacity to meet
comprehensive plan
density. The availability
fee pays for the unused
portion of the available
capacity.

Major wastewater
system expansion to
Sewer lines and structures shown In dashed white are part of the local collection system. When development Increases sewer

'The County operates 63 wastewater treatment
pump Stations to convey sewage.

flow beyond what existing lines can safely convey, developers must upstre the sewer line capacity to meet the density shown In
the Comprehensive Flan before they can connect. in rare circumstances, DPWES Includes the upshing of these lines as part of the

"The County conveys untreated wastewater to six
regional sewage treatment plants.

wastewater OP, such as If there is a capacity issue with existing flows More commonly, If the line needs to be replaced because of
its age and condition, DPWES %spires the capacity to meet comprehensive plan density.

White dashed lines indicate local collector lines. DPWES requires developers to
provide enlarged sewers when existing sewers cannot safely convey the additional
flow from development. Under existing policy, developers may sign agreements to be
reimbursed for a portion of the new sewer cost. Red dashed lines indicate new local
collector lines needed to accommodate increased sewage due to development.

Availability Fees
Common. One-time charge collected from all users prior to connection to the system to
cover the applicant's proportional share of the cost of facilities required beyond the
collector system, including the items shown in light blue: sub-trunk sewers, trunk
sewers, pumping stations and treatment facilities. Developers or owners typically pay
these fees.

Orange lines indicate sewer lateral. Laterals are
privately owned. Entire lateral and connection
including the portion within the VDOT right-of-way is
owned/maintained by private party.

Light blue lines indicate major
infrastructure that DPWES plans
as part of the wastewater CIP.

Connection Fees
Less common. One-time charge collected from all users prior to connection to the system
in those cases where service can be obtained from facilities provided by and at the
expense of the County, or persons, firms, or corporations other than the applicant. It is
levied as a partial repayment of the costs of collector sewers.

accommodate
population growth
and development,
major trunk lines,

force mains, and
treatment plant
projects

Local collector pipes

Fairfax County and
Regional Partners
Plan and Construct

Awilability fees

Developer who
requests

Developer with option
for partial

to accommodate
additional flow from

connection designs

new development

and constructs

from
availability fees

reimbursement

11111=23111111W

Common and paid by all users. Continuing charges to existing customers that cover the
cost of operating and maintaining the sewer system, both the collections and treatment
portions. Service fees include both a base fee (the minimum fee to remain connected to
the system) and a fee based on water consumption at a cost per 1,000 gallons.
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