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Section 1.0 Executive Summary 
 
Overview 
 

This Sanitary Sewer Collection System Master Plan evaluates the current 
Arlington County sanitary sewer collection system, practices and programs, and 
determines the policies and facility improvements needed to provide and maintain 
reliable service.  The Sanitary Sewer Collection System Master Plan accomplishes five 
main goals: 
 
• Anticipates future demands on the sanitary sewer system 
 
• Projects appropriate expansion to meet those demands 
 
• Outlines the maintenance programs necessary to ensure continuous service to the 

citizens and businesses of Arlington County 
 
• Outlines improvements in the sanitary sewer system that enhance the efficiency of 

operation of the system and improve the reliability of service 
 
• Ensures that Arlington County remains in compliance with applicable state and 

federal regulatory requirements 
 

It can be expected that changes in community values, fiscal conditions, 
technology, government standards and other conditions will occur creating the need for a 
reexamination of the sanitary sewer system and development of a revised plan within the 
next ten years. 
 
Summary 
 
 The Arlington County sanitary sewer system collects and treats the wastewater 
produced in Arlington County and some adjoining portions of Fairfax County, and the 
Cities of Alexandria and Falls Church.  The system also conveys flows from a portion of 
Arlington County to Fairfax County; these flows are then conveyed to the Blue Plains 
Sewage Treatment Plant in Washington, D.C.  The existing system is adequate to handle 
the peak wastewater volumes produced by the service area's present and projected future 
population.  However, high Infiltration and Inflow (I/I)1 that occurs during heavy rainfalls 
and snowmelts consumes base flow capacity, and on rare occasions, combined with the 
base wastewater flows, exceeds the capacity of sanitary sewer mains.  Facility 
improvements that increase main capacities and that reduce I/I are proposed to mitigate 

                                                 
1 Infiltration is the entrance of ground water into the sanitary sewer system through leaks in pipes and from 
foundation drains; Inflow is the entrance of surface water from direct surface connections such as driveway 
drains.  
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identified p roblems; facility improvements to improve the efficiency of the system and to 
improve maintenance characteristics are also proposed.  
 
 Since the mid-1930's, Arlington County has been planning and developing its 
sanitary sewer system.  Many new or enlarged sewer mains have been constructed to 
accommodate the great residential and commercial growth that has occurred since that 
time.  While nearly all of Arlington has been developed, redevelopment of existing 
building sites with higher densities is expected to continue, increasing the demands upon 
the sanitary sewer system. 
 
 In 1970, a study of the County sanitary sewer collection system was performed by 
the engineering consulting firm of Hayes, Seay, Mattern and Mattern.  The study 
recommended over 50 facility improvements that were needed to correct existing 
problems and to provide for projected growth.  During the next 10 years, virtually all the 
near-term improvements recommended by the study were constructed.  During the 1980's 
and early 1990's, facility improvements focused on correcting localized problems. 
 
 In 1988, County staff conducted a study of I/I in response to rainfall related 
bypasses at the WPCP.  That study recommended a program of flow monitoring, field 
inspections, and TV inspections of sanitary sewers to identify sources of excessive I/I, 
and cost effective methods to remove excessive I/I from the system.  Analysis of flow 
data and inspection data indicated that infiltration from diffuse sources is the principle 
source of I/I in Arlington County.  Implementation of the inspection aspects of the 
program revealed that the sanitary sewer collection system was in worse condition than 
had been anticipated, and a sewer replacement / rehabilitation program was added to the 
I/I program to eliminate infiltration from deteriorating sewer mains.  I/I investigations, 
inspections of sewer infrastructure, and replacement / rehabilitation of sewer lines remain 
a central part of the County's ongoing sewer maintenance program. 
 
 In 1990, the engineering consulting firm of Camp, Dresser and McKee (CDM) 
was hired to produce the first evaluation of the Arlington sanitary sewer system since the 
1970 Sanitary Sewer Master Plan; CDM's evaluation formed the technical foundation of 
the 1992 Sanitary Sewer Master Plan.  CDM created a model of the system with over 
2500 sewer main sections and 11 lift pumping stations.  Both existing and projected 
County buildout land use populations were incorporated into the model to evaluate the 
system.  Calculations of groundwater infiltration and rainfall induced I/I were produced 
to complete the estimation of peak system demand.  The study identified a total of 58 
potential projects needed to provide capacity for existing and anticipated demand. 
 

This Sanitary Sewer Collection System Master Plan updates the 1992 Plan.  The 
capacity analysis performed for the 1992 Sanitary Sewer Master Plan was updated with: 

 
• updated analysis of I/I into the system,  

 
• more detailed analyses of the main interceptor lines completed in 1997, 
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• more detailed analyses of individual projects 
 

• Geographic Information Systems (GIS) generated updates of 2000 - 2001 
Winter quarter water consumption. 

 
The status of the 58 potential projects identified in the 1992 Sanitary Sewer 

Master Plan is summarized in this plan; of those 58 potential projects, 27 potential 
projects remain to be programmed through the Capital Improvement Program (CIP).  
More details on  individual projects can be found in Table 3,  page 15. 

 
In addition to the 27 projects that remain to be programmed, an additional 7 

projects have more recently been identified.  Therefore, this Sanitary Sewer Master Plan 
identifies a total of 34 projects; these projects have an estimated construction cost of 
approximately $22.5 million. 

 
 The projects listed in this Sanitary Sewer Collection System Master Plan are 
implemented through the County's CIP.  A $15 million, six-year (FY03-FY08)  CIP has 
been developed that provides full or partial funding for the most urgently needed projects, 
as well as annual funding for new development related improvements and for annual 
replacement / rehabilitation of approximately one percent of the system.  The CIP serves 
as a guide for future project programming; actual funding appropriations will be made on 
an annual basis according to existing priorities and fiscal conditions at the time.  Funding 
for improvements of sewage lift stations will be included separately in the Water 
Pollution Control Plant (WPCP) CIP. 
 
 The major regulatory requirements that are addressed in this plan are Infiltration 
and Inflow  (I/I), and the anticipated Sanitary Sewer Overflow (SSO) regulations.  Each 
of these requirements addresses public health issues related to different aspects of 
sanitary sewer maintenance:  the I/I program addresses excessive storm and ground water 
that enters the sanitary sewer system that may result in bypasses of partially treated or 
raw sewage from the Water Pollution Control Plant (WPCP) into Four Mile Run, while 
the proposed SSO regulations address the causes of sewage overflows and backups in the 
collection system.  While the SSO regulations are not yet final, and it is anticipated that 
the costs to implement the SSO regulations will be relatively modest, since most of the 
tasks in the draft federal regulations are already being performed in Arlington County.  
Implementation of this master plan will also support the County's response to the Total 
Maximum Daily Load (TMDL) regulations, and help the County to remain in compliance 
with its Municipal Separate Storm Sewer System (MS4) permit. 
 
 This master plan outlines the rationale for the following recommendations: 
 
• Increase replacement / rehabilitation cycle from 1 % to 1.5 % per year to keep pace 

with the aging system and to help maintain the value of the County's investment in 
the collection system.  Based on the approved Fiscal Year 2003 Capital Improvement 
Program, this represents an increase of $700,000 per year. 
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• Continue funding facility improvements and development related improvements at 
the current rate (approximately $1 million per year). 

 
• Continue currently ongoing operation and maintenance programs. 
 
• Implement a capital program to eliminate stubs (sewer lines with a manhole at only 

one end) in the collection system:  $50,000 per year. 
 
• Consolidate documentation and develop procedures in anticipation of  SSO 

regulations. 
 
• Continue to review sewer service rates and adjust as appropriate.  
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Section 2.   System History and Description 
 
 Arlington's sanitary sewer system is comprised of approximately 474 miles of 
mains, 14,000 manholes, 36,000 building connections, 12 lift pumping stations and a 
wastewater treatment plant.  Sewer lines range in size from four inches in diameter to an 
elliptical pipe of 58 by 91 inches.  The replacement value of the collection system 
(excluding the sewage lift stations and the WPCP) is estimated to be over $400 million.  
The system service area is comprised of 40 sewersheds with boundaries largely 
corresponding to stream drainage areas (see Figure 1).  Several of the sewersheds extend 
beyond t he Arlington borders to include portions of Fairfax County and the Cities of 
Alexandria and Falls Church.  Portions of northern Arlington drain to Fairfax County and 
are treated at the Blue Plains Sewage Treatment Plant in Washington, DC.  
 
 At the time of Arlington's incorporation as a county, approximately 25 miles of 
trunk mains and approximately 75 miles of smaller lines were in place.  These sewers 
were mostly private systems and small community systems that had been sized to serve a 
predominately low o r medium density residential population.  In 1934, a master sanitary 
sewer system plan was produced for the new County.  Utilizing a $ 2.5 million bond 
referendum, the planned system was constructed over a three-year period.  During the 
1940's and 1950's, when Arlington experienced rapid growth, new trunk lines were sized 
to meet the existing zoning.  By 1962, when high density apartment and office 
construction began in earnest, some trunk lines were experiencing flows that exceeded 
their capacities.  From 1962 through 1970, new sewer lines were built in response to the 
growth that was overloading the existing system.  
 
 In 1970, a study of the County sanitary sewer system was conducted.  The study 
recommended over 50 facility improvements that were needed to correct existing 
problems and to provide for projected growth up to the year 2010.  During the next 10 
years, virtually all the near-term improvements recommended by the study were 
constructed.  During the 1980's and 1990's, facility improvements were focused at 
correcting localized problems; local capacity issues continue to be addressed, with some  
major projects on the horizon (e.g. the Potomac Interceptor).  Table 1 summarizes the 
growth of the sanitary sewer collection system:  

 
 TABLE 1 - GROWTH OF SANITARY SEWER SYSTEM 

 
Year    Approximate miles of sanitary sewer 
          Total            Incremental Increase 
1920          100    - 
1940          208  108 
1950          319  111 
1960          394    75 
1970          417    27 
1980          449    32 
1990          465    16 
2000          474      9 
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 In areas where wastewater is unable to flow through normal gravity to the WPCP 
due to topography,  lift (or pumping), stations have been constructed (see Figure 2).  
Twelve lift stations have been established, with maximum pumping capacities of 90,000 
to 14,000,000 gallons per day (see Table 2).  Gulf Run and Donaldson Run were 
upgraded in 1992, and Riverwood was upgraded with new compressors.  In addition, the 
Four Mile Run Relief lift station located in the WPCP has increased capacity from 35 
MGD to 54 MGD since the 1992 Sanitary Sewer Master Plan, effectively increasing the 
capacity of the Four Mile Run Relief line.  (The Four Mile Run relief line has a free-flow 
capacity of 54 MGD, but the old lift station at the WPCP only had a capacity of 35 MGD, 
and backups occurred because the lift station couldn't drain the line quickly enough). 
 
 The Arlington sanitary sewer system conveys wastewater to the Water Pollution 
Control Plant (WPCP)  (located at the intersection of South Glebe Road and South Eads 
Street), and to the District of Columbia Blue Plains Sewage Treatment Plant.  Wastewater 
from most of Arlington and some portions of Fairfax County, Falls Church and 
Alexandria is transported to the Arlington wastewater treatment plant through the 
Potomac Interceptor, Four Mile Run Interceptor and Four Mile Run Relief mains.  
National Airport and Federal facilities in Arlington, such as the Pentagon, Navy Annex 
and Fort Myer, operate their own collection systems and pump their wastewater into the 
Arlington system for treatment.  The Gulf Run lift station, Donaldson Run lift station and 
local gravity mains from several sewersheds in the northernmost corner of the County 
send flows to the Fairfax County system and eventually to the Blue Plains Sewage 
Treatment Plant.  County sewer service is provided to all but approximately 75 buildings 
in Arlington, located mostly along the far northern portion of the County, along the 
Potomac River; these buildings are served by septic systems. 
 

Table 2.   Sanitary Sewer Lift Pumping Stations 
 
Pump Station  Reliable Capacity (MGD) Maximum Capacity (MGD) 
 
Roaches Run    14.4    14.4 
Kirkwood Road    5.8      5.8 
Windy Run     2.3      2.3 
Gulf Run      1.4 *      2.6 * 
National Center    1.15      1.73 
Donaldson Run    0.7 *      1.2 * 
Dover      0.4      0.4 
Rivercrest     0.29      0.29 
Marcey Creek     0.14      0.20 
Riverwood     0.07      0.14 
River Estates     0.04      0.09 
Palisades     0.21      0.21 
 
* (Reliable Capacity assumes that the largest pump is out of service) 
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Insert Figure 1 Sewersheds
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Insert Figure 2 Lift Stations  
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 Except for operation of the lift stations by the Arlington County Department of 
Environmental Services, there is a little need for daily operation of the system.  The 
Department of Public Works staff is responsible for the design, maintenance and 
construction of the sewer mains and manholes within the County system.  Maintenance of 
household and commercial laterals and  sewer connections are the responsibility of the 
private property owner. 
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Section 3.   Review of Previous Studies 
 
 In 1988, the Department of Public Works initiated a multi-year program to 
quantify the amount of Infiltration and Inflow (I/I) entering the system and to identify the 
most feasible I/I reduction measures.  Infiltration is the entrance of groundwater into the 
sanitary sewer system through foundation drains, cracks in pipes, and leaks in manholes; 
Inflow is the entrance of surface water from direct connections to the sanitary sewer 
system, such as driveway drains, roof drains, and broken sewer pipes in streambeds.  I/I 
can greatly increase the flow demands on the system facilities, causing mains to fill and 
surcharge into buildings, and the lift pumping stations and treatment plant t o bypass 
untreated flows.  The 1988 study concluded that a program to reduce I/I should include 
field inspections, TV inspection of sanitary sewers, and flow monitoring and analysis; 
that program was initiated in 1989.  
 
 In the fall of 1990, the consulting engineering firm of Camp, Dresser and McKee 
(CDM) was hired to produce an analysis of the adequacy of the Arlington sanitary sewer 
system for handling the demands from existing (1990) and buildout land use conditions; 
CDM's analysis provided the technical basis for the 1992 Sanitary Sewer Master Plan.  
The study utilized County buildout projections of residential and employment population 
levels to estimate the sewage flow for each of the sewersheds that drain into the County's 
sanitary sewer system.  Estimates of groundwater infiltration and rainwater inflow in 
each of the sewersheds were added to the projected sewage flows to determine the overall 
system demands; those estimates were based on the flow monitoring program set up as a 
result of the I/I study.  The CDM study was the first comprehensive analysis of the 
system since the Hayes, Seay, Mattern & Mattern study of 1970. 
 
 The primary objective of the study was the identification of existing sewer lines 
and lift stations that had insufficient capacity to accommodate sewage flows generated 
from buildout development.  Sewer mains and lift stations for which peak wastewater 
flow volumes were projected to be greater than 90 percent of their design capacity were 
identified as potential projects.  The study also produced a computer model which County 
staff uses to forecast the impacts of proposed development and system changes. 
 
 The study classified the improvement projects into  three categories: 1) those 
improvements needed to meet current needs  (those sewers currently estimated with flows 
over 90% capacity); 2) those projects that were needed to meet projected needs (sewers 
projected to have flows over 90% capacity at buildout); and 3) those projects that could 
be eliminated through an aggressive and targeted I/I program (i.e. flows could be reduced 
to below 90% capacity through I/I reductions).  (It has since been determined that sources 
of I/I are too diffused and expensive to remove  to cost-effectively eliminate sewer 
projects). 
 
 Many of the recommended facilities and system improvements have been either 
built, have been designed and are awaiting construction, have been eliminated as a result 
of more detailed analysis, or have been deferred until development warrants their design  



 13 

and construction.  Most notably: 
 
• the upgraded Potomac Interceptor through Arlington National Cemetery has been 

designed; it awaits permit approval and easement acquisition for construction. 
 
• Approximately 80 % of the Four Mile Run Interceptor and Four Mile Run Relief 

project s (as a function of 1992 estimated costs) have been eliminated through more 
refined analysis  

 
• Approximately 10% of the Four Mile Run Interceptor and Four Mile Run Relief 

projects are past the design phase and are either in the permit/easement acquisition 
phase or in actual construction. 

 
• Approximately half of the Fairlington project, the portion required for existing 

conditions (including the tunnel under I-395) has been built; the remaining portion is 
identified as a project to be built in the future, when projected demand warrants 
construction. 

 
• Pipe bursting projects along John Marshall Drive and along South Glebe Road to 

increase capacity have been completed. 
 
 The current status of projects identified by CDM is summarized in Table 3.  
 
 In 1991, the Department of Public Works completed a study of I/I based on 
analysis of the field inspections, TV inspections, and flow monitoring.  That study 
concluded: 
 

• Dry weather infiltration accounts for approximately 10% of base flows to the 
WPCP. 

 
• Between 80 and 95% of flow volumes above base flow volumes are a result of 

wet weather infiltration (the percentage is dependent upon antecedent 
moisture conditions and rainfall intensity). 

 
• Elimination of direct inflow sources would be insufficient in itself to prevent 

SSOs or bypasses at the WPCP. 
 
• The sanitary sewer collection system was in worse condition than had been 

anticipated; a program to rehabilitate / replace deteriorating sewers should be 
initiated to reduce infiltration into the collection system. 

 
• The feasibility of flow equalization should be examined as a potential method 

to cost effectively reduce bypasses at the WPCP. 
 
 While the cost of treating the I/I flows are low, I/I will gradually worsen if not 
addressed.  Since most I/I is the result of infiltration, the I/I program focuses on 
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inspection, maintenance, replacement / rehabilitation of the public system of sewers and 
manholes.  Inflow sources on private property that can be removed cost effectively are 
addressed as identified. 
 
 The 1990 CDM study was performed using a demand / peak flow / pipe capacity 
model.  While this approach is appropriate for identifying potential deficiencies, larger 
sewersheds require a more sophisticated approach to ensure that sewers are efficiently 
designed. In 1997, CDM completed a more detailed analyses of the Potomac Interceptor, 
the Four Mile Run Interceptor, the Four Mile Run Relief line, and the Fairlington 
sewershed. 
 
 CDM used the Environmental Protection Agency's (EPA's) SWMM computer 
model; this model was calibrated using data from 26 flow monitors and 4 rain gauges that 
had been installed as part of the I/I program.  The SWMM model addresses dynamic 
interactions between large interceptors with overflow connections, and timing of peak 
flows where sewers converge in ways that can only be approximated in simpler 
methodologies.  As a result of these analyses, approximately 80% of the potential 
projects located along the Four Mile Run Gravity and Relief lines were eliminated or 
deferred; approximately 50% of the potential projects along the Potomac Interceptor were 
eliminated or deferred; and approximately 50% of the Fairlington project could be 
deferred.  Deferred projects may be needed in the future, as development progresses. 
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Table 3:  Status of 1992 Sanitary Sewer Projects 
 
1992 Project Project       
Number Name     Pipe Capacity    Status / Comments 
 
     1  Donaldson Run   > 90% at existing conditions  Proposed in CIP FY '04 
     2  Donaldson Run Force Main  > 90% at existing conditions  Not needed until buildout 
     3  Gulf Run (36th Rd N)   > 90% at existing conditions  Proposed in CIP FY '03 
     4  Gulf Run Force Main   > 90% at existing conditions  Not needed until buildout 
     5  Gulf Run (N Utah St)   > 90% at existing conditions  Deferred 
     6  Pimmit Run ( N Richmond St) > 90% at existing conditions  Eliminated by detailed analysis  
     7  Little Pimmit Run   > 90% at existing conditions  Proposed in CIP FY '04 

(Old Dominion Dr) 
     8  West Little Pimmit Run  > 90% at existing conditions  Proposed in CIP FY '04 

(N Emerson St) 
     9  Little Pimmit Run   > 90% at existing conditions  Proposed in CIP FY '04 

(N Dumbarton St) 
   10  Spout Run (16th St N)  I/I reduction brings to < 90%  Not programmed 
   11  Spout Run (18th Rd N)  I/I reduction brings to < 90%  Deferred 
   12  Kirkwood Road Force Main  I/I reduction brings to < 90%  Not needed until buildout 
   13  Lee Highway    I/I reduction brings to < 90%  Not programmed 
   14  Windy Run Force Main  > 90% at existing conditions  Partially funded, under design 
   15  Windy Run (25th St N)  > 90% at existing conditions  Proposed in CIP FY '04 
   16  Upper Long Branch (N Garfield St) I/I reduction brings to < 90%  Deferred 
   17  Rocky Run (Fairfax Dr)  I/I reduction brings to < 90%  Constructed 
   18  Rocky Run (N Meade St)  I/I reduction brings to < 90%  Not programmed 
   19  Potomac Interceptor   I/I reduction brings to < 90%  Eliminated by detailed analysis  

(Lee Hwy/N Lynn St) 
   20  Potomac Interceptor (N Kent St) I/I reduction brings to < 90%  Eliminated by detailed analysis  
   21  Potomac Interceptor   > 90% at existing conditions  Designed and funded, awaiting permits  

(Iwo Jima/Arl Cemetery) 
   22  Potomac Interceptor (S Joyce St) I/I reduction brings to < 90%  Proposed in CIP FY '03, '06, and '08 
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1992 Project Project       
Number Name     Pipe Capacity    Status  
 
   23  Arlington Branch (formerly  > 90% at buildout conditions  Not programmed 
  Army Navy Country Club) 
   24  Arlington Village (16th Street) > 90% at existing conditions  Proposed in CIP FY '04 
   25  Potomac Interceptor   > 90% at existing conditions  Proposed in CIP FY '03, '06, and '08 

(Army Navy Dr) 
   26  Potomac Interceptor (S Eads St) > 90% at existing conditions  Proposed in CIP FY '03, '06, and '08 
   27  Aurora Highlands (S Ives/21st St) I/I reduction brings to < 90%  Eliminated by detailed analysis  
   28  Aurora Highlands (27th St)  I/I reduction brings to < 90%  Eliminated by detailed analysis  
   29  Four Mile Run Interceptor   > 90% at existing conditions  Eliminated by detailed analysis  

(Little Falls Rd)    
   30  N. Sycamore St   I/I reduction brings to < 90%  Not programmed 
   31  John Marshall Dr   I/I reduction brings to < 90%  Constructed 
   32  Longfellow (22nd St N)  > 90% at existing conditions  Deferred 
   33  Longfellow (18th St N)  I/I reduction brings to < 90%  Not programmed 
   34  Kensington (Bon Air Park)  > 90% at existing conditions  Not programmed 
   35  Lubber Run (N Edison St)  > 90% at existing conditions  Deferred 
   36  Lubber Run (N Buchanan St)  > 90% at existing conditions  Deferred 
   37  Lubber Run (N Abingdon St)  I/I reduction brings to < 90%  Not needed until buildout 
   38  Manchester St    > 90% at buildout conditions  Deferred 
   39  Bluemont (4th/N Kensington)  > 90% at existing conditions  Eliminated by detailed analysis  
   40  Four Mile Run Interceptor   > 90% at existing conditions  1/3 Eliminated by detailed analysis 

(Rt 50 to George Mason)       (remainder not needed until buildout) 
   41  Four Mile Run Interceptor   > 90% at buildout conditions  Eliminated by detailed analysis  

(Geo Mason to Walt Reed)   
   42  Four Mile Run Relief (Arl Forest) > 90% at buildout conditions  1/2 Eliminated by detailed analysis 
   43  Four Mile Run Relief   I/I reduction brings to < 90%  Not programmed 

(S Columbus St)    
   44  Four Mile Run Relief   I/I reduction brings to < 90%  Eliminated by detailed analysis  

(S Buchanan St) 
   45  North Barcroft    > 90% at existing conditions  Under design 
   46  Doctors Branch (4th St S)  > 90% at existing conditions  Under des ign 
   47  Doctors Branch (Randolph School) > 90% at existing conditions  Partially funded, under design 
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1992 Project Project       
Number Name     Pipe Capacity    Status  
 
   48  Shirlington (S Glebe Rd)  > 90% at existing conditions  Constructed 
   49  Shirlington (Drew School)  I/I reduction brings to < 90%  To be programmed 
   50  Fairlington (31st St)   > 90% at existing conditions  Portion over capacity constructed; remainder 
            not needed until buildout 
   51  Four Mile Run Interceptor   > 90% at buildout conditions  Eliminated by detailed analysis  

(Walter Reed to I-395)   
   52  Four Mile Run Interceptor   > 90% at buildout conditions  Eliminated by detailed analysis  

(28th St/S Glebe Rd)  
   53  Four Mile Run Relief    > 90% at buildout conditions  Eliminated by detailed analysis  

(Walter Reed to I-395) 
   54  Four Mile Run Relief    > 90% at existing conditions  Under construction (78% eliminated) 

( I-395 to WPCP) 
   55  Dover Lift Pumping Station  > 90% at existing conditions  Separate Master Plan 
   56  Kirkwood Road Pumping Station > 90% at existing conditions  Separate Master Plan 
   57  Riverwood    > 90% at existing conditions  Separate Master Plan 
   58  Windy Run Pumping Station  > 90% at existing conditions  Separate Master Plan
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Section 4. Operating Standards and Programs 
 
 Daily operation of the sanitary sewer collection system has as its goal the 
prevention of sanitary sewer backups and overflows from stoppages caused by grease, 
roots, and pipe collapses; when backups occur, staff respond by identifying the cause of 
the backup, and removal of the stoppage.  That goal is achieved through the following 
activities: 
 
• inspection of mains and manholes 
 
• preventive maintenance and repairs of mains and manholes 
 
• Flow metering and flow analysis  
 
• maintenance of records to track maintenance and identify trends 
 
Operating Standards: 
 
 Adopted standards for the sanitary sewer system exist for the treatment and 
pretreatment of wastewater, and draft standards relating to sanitary sewer overflows exist 
for the operation of the collection system.  These standards have been developed by the 
U.S. Environmental Protection Agency (EPA) and several state agencies to protect public 
health and promote better water and environmental quality.  While the treatment of 
wastewater is outside of the scope of this plan, operation of the collection system is 
within the scope of this plan. 
 
 The draft Sanitary Sewer Overflow (SSO) regulations reflect the EPA's efforts to 
implement the 1972 Clean Water Act with regard to the human health consequences of 
sanitary sewer overflows.  It is anticipated that the Virginia Department of Environmental 
Quality will require two years from the time the regulations are finalized to adopt its own 
regulations, and that Arlington County will have one year from that time to implement 
the regulations.  The draft regulations mandate the adoption of a Capacity, Management, 
Operation, and Maintenance (CMOM) Program.  The CMOM program must address 
issues related to system capacity assurance, routine operation and maintenance programs,  
maintenance of records, implementation of a pretreatment ordinance, and coordination 
across jurisdictional lines. A review of the draft regulations indicates that Arlington 
County is generally in compliance with those regulations, although compliance cuts 
across departmental lines.  For example, the Department of Public Works maintains and 
operates the collection system, while the Department of Environmental Services 
maintains and operates the lift stations, and implements the pretreatment ordinance.  
Assuming that there are no major changes in the proposed regulations, the principal task 
in implementing these regulations will be administrative: ensuring that Arlington County 
is in technical compliance when the regulations take effect. 
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Operation Programs 
 
 Ongoing: 
 
 Inspection of mains and manholes  
 
 The  ongoing inspection of approximately 14,000 manholes in the County system  
for deterioration and structural damage by County crews is completed approximately 
every ten years.  While this represents an increase in inspection time from the two year 
cycle reported in the 1992 master plan, this is offset by the development of a 
comprehensive cleaning/flushing program (grid program) that is completed 
approximately once every four years; serious structural issues can be identified almost as 
quickly, with the added benefit of comprehensive flushing of the system.  Sanitary sewer 
mains are also being inspected either as part of the I/I program or on an as needed basis.  
A remote controlled video camera is used to perform the sewer inspections.  The County 
TV inspection unit is also routinely used to inspect new mains after they have been 
installed to check for possible damage or obstructions. 
 
 Main maintenance and repair  
 
 There are four principle preventive maintenance programs for the sanitary sewer 
system beyond inspection programs: 
 
1. Root control - an annual treatment of sewers with chronic root problems with 

chemicals to inhibit root growth.  Lines treated for roots are not flushed, as this voids 
the warranty on the chemical treatment. 

 
2. Grease spots - routine flushing of lines with historic problems with accumulation of 

grease that causes stoppages. 
 
3. Trouble spots - routine flushing of lines with chronic problems with stoppages not 

associated with grease.  These lines are also being targeted for TV inspection for 
rehabilitation, if appropriate.  (Some of these trouble spots have been caused by 
damage to the existing pipe). 

 
4. Grid program - the comprehensive flushing of all lines on an approximate 4-year 

cycle.  
 
For fiscal years 1992 through 2001, the average number of stoppages in public mains per 
year has been 46; in that same period, an average of 120 stoppages in privately 
maintained laterals were reported per year (See Figure 3).  By comparison, a 1981 survey 
conducted by the National Urban Institute indicated an average of 827 backups per 1000 
miles; pro-rated for the size of Arlington's system, that average would by approximately 
392 stoppages per year, or more than 8 times the number experienced by Arlington on the 
average. 
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Insert Figure 3 - Stoppages in Private and Public Sewers
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 Repairs to sewers are made as the need is identified during routine TV 
inspections, or identified during maintenance procedures (e.g. dirt and rocks in the line 
during flushing operations, suggesting a broken line). 
 
 Flow metering 
 
 Meters measure flows entering the County from other jurisdictions and are used in 
billing jurisdictions that send wastewater into the Arlington system, in determining pipe 
capacities, and in estimating inflow and infiltration rates.  In addition to the meters used 
for billing, an additional twenty flow meters have been installed in selected locations 
throughout the County system to quantify I/I; these meters have also been used to 
calibrate computer models of the collection system. 
 
 Arlington Infrastructure Maintenance Management System 
 
 The Arlington County Department of Public Works has implemented a program 
to inventory its infrastructure through a maintenance management software package and 
GIS.  Among other infrastructure systems, a database inventory of the sanitary sewer 
collection system has been developed.  In addition to tracking the inventory of the 
system, TV inspections, preventive maintenance, repairs, and rehabilitations / 
replacements of sewer lines are tracked.  This information is used for analysis and 
planning purposes. 
 
 The database should be continually updated from main and manhole inspections 
and maintenance and repair records.  The database should also be expanded to include 
pertinent engineering data beyond pipe diameter and pipe length, such as material type 
and date of original installation.  This data would be used to identify trends so that 
inspections and maintenance programs could be more effectively targeted. 
 
 Program enhancements: 
 
 Documentation of ongoing Capacity, Maintenance, Operation, and Management 
(CMOM) practices of the sanitary sewer collection system should be consolidated, 
reviewed, and streamlined in anticipation of federally mandated regulations related to 
sanitary sewer overflow regulations. 
 
 There are approximately 400 segments of sanitary sewer pipe that only have access 
by manhole from one end - the pipe ends in a "stub".  This type of pipe is more difficult 
to inspect and maintain.  These segments should be TV inspected, and a determination 
made on whether or not it could be abandoned.  If it cannot be abandoned, a manhole 
should be constructed where feasible on the end of the pipe for maintenance purposes.  
An annual program of $50,000 would construct approximately ten manholes on ten stubs 
per year. 
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Section 5. Capacity and Condition Assessment of the System 
 
Capacity Assessment 
 
 Updates to projects identified in the 1990 CDM study were made using the 
following methods: 
 
• Flow projections updated using basin specific I/I rates (i.e. I/I rates determined from a 

flow monitor actually located in that basin). 
 
• More detailed analysis using the U.S. Environmental Protection Agency's SWMM 

computer model to analyze the Potomac Interceptor, the Four Mile Run Interceptor, 
and the Four Mile Run Relief lines, completed by CDM in 1997. 

 
• Updated assessment of out of County flows. 
 
• Updated analysis of water consumption. 
 
• Projects constructed, or designed, funded, and awaiting construction, were removed 

from the 1992 list of projects. 
 
 This study has resulted in 34 separate potential projects; the potential projects are 
listed as letters A to AH in Table 4, and are shown schematically on the map in Figure 4.  
It should be noted that some projects that are categorized as being needed for buildout are 
proposed for funding in the near future, while some projects that are listed as over 90% of 
existing capacity are beyond the CIP funding horizon.  The projects needed for buildout 
conditions that are proposed in the near future  are needed to ensure effective operation of 
the system, while the projects that are not proposed in the near future are very close to 
90% capacity (as opposed to being over capacity), and are not creating near term capacity 
issues.  Further flow monitoring and analysis will be required to verify the I/I rates and 
capacities for each pipe reach.  The individual reevaluations could determine that some of 
the projected deficiencies are overstated. 
 
Condition Assessment 
 
  Excessive I/I that is caused by infiltration is rooted in the age and maintenance of 
the collection system.  There are two separate ways to examine the impact of age on a 
collection system:  average age, and miles of pipe past expected life expectancy.  Fi gure 
4 illustrates the average age of Arlington's collection system under three separate 
scenarios:  1) no replacement / rehabilitation; 2) 1% per year replacement / rehabilitation 
(Arlington's current replacement / rehabilitation cycle); and 3) 1.5% per year replacement 
/ rehabilitation.  In terms of average age, the 1% cycle stabilizes average age at 
approximately 55 years.  Note that very few pipes are actually at the average age, 
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Table 4:  Identified Sanitary Sewer Projects  
Project Letter/ 
1992 Number   Project Name   Funding Status  Estimated Cost 
 
Projects in which flows currently exceed 90% of existing capacity 
 
A /  1    Donaldson Run   Proposed FY '04   440,000 
B /  3    Gulf Run (36th Rd N)  Proposed FY '03   160,000 
C /  7    Little Pimmit Run   Proposed FY '04     55,000 

  (Old Dominion Dr) 
D /  8    West Little Pimmit Run  Proposed FY '04, '05   430,000 

  (N Emerson St) 
E /  9    Little Pimmit Run   Not programmed   400,000 

  (N Dumbarton St) 
F / 15    Windy Run (25th St N)   Proposed FY '04   250,000 
G / 24    Arlington Village (16th St.)   Proposed FY '04     45,000 
H / 34    Kensington (Bon Air Park)   Not programmed   100,000 
I   / 47    Doctors Branch   Proposed FY '03     40,000 
    (Randolph School) 
J   / 10    Spout Run (16th St N)  Not programmed   100,000 
K / 13    Lee Highway    Not programmed   250,000 
L  / 18     Rocky Run (N Meade St)  Not programmed     80,000 
M / 30    N. Sycamore St   Not programmed   250,000 
N / 33    Longfellow (18th St N)  Not programmed   110,000 
O / 43    Four Mile Run Relief  Not programmed     700,000 

  (S Columbus St)    
P /  49    Shirlington (Drew School)  Not programmed                  80,000 
 
               SUBTOTAL: $ 3,490,000 
Projects in which flows will exceed 90% of capacity under buildout conditions  
 
Q /  23    Arlington Branch   Funded    150,000 
R  /  37    Lubber Run (N Abingdon St) Not programmed   850,000 
S  /  40    Four Mile Run Interceptor  Not programmed           8,500,000 

  (Rt 50 to George Mason) 
T  /  42    Four Mile Run Relief (Arl Forest) Not programmed            1,100,000 
U  / 50    Fairlington (31st St)   Not programmed           1,100,000 
V  /   2    Donaldson Run Force Main  Not programmed   300,000 
W /   4    Gulf Run Force Main  Not programmed   565,000 
X  / 14    Windy Run Force Main  Not programmed   405,000 
Y  / 22    Potomac Interceptor (S Joyce St) Proposed FY '03, '06, '08  715,000 
Z  / 25     Potomac Interceptor   Proposed FY '03, '06, '08          2,090,000 

  (Army Navy Dr) 
AA/26    Potomac Interceptor (S Eads St) Proposed FY '03, '06, '08          2,120,000 
AB    Overflow Chamber 2  Proposed FY '04      160,000 
AC    Overflow Chamber 3  Proposed FY '04      160,000 
AD    Overflow Chamber 4  Proposed FY '06      160,000 
AE    Overflow Chamber 5  Proposed FY '06      160,000 
AF    Overflow Chamber 6  Proposed FY '08      160,000 
AG    Overflow Chamber 7  Proposed FY '08    160,000 
AH    36th Rd. @ Military Rd   Not funded    150,000 
 

              SUBTOTAL:        $ 19,005,000 
 

                 TOTAL:     $22,455,000

Comment:  



because the system was largely expanded in its early years (about 60% built before 
1950), with large replacement / rehabilitations (considered to be new pipes) performed 
after 1990. 
 
 While there are no definitive standards for the expected life of a sanitary sewer 
the industry consensus is that the expected life of a sanitary sewer is between 50 and 100 
years, suggesting an average estimated life of 75 years.  While it is true that there are 
many sewer lines in service today in other communities that are considerable older than 
100 years, it is also true that material standards from 100 years ago are not the same as 
today, nor as uniform, and that many sewers considerably younger than 75 years have 
failed and had to be rehabilitated or replaced.  Figure 5 illustrates the aging of the system 
under three scenarios (assuming that all rehabilitations / replacements are of the oldest 
pipes): 1) no replacement / rehabilitation; 2) 1% per year replacement / rehabilitation 
(Arlington's current replacement / rehabilitation cycle); and 3) 1.5% per year replacement 
/ rehabilitation. 
 
 If the replacement / rehabilitation cycle remains at the 1% per year level (100 year 
cycle), the average age of sewer pipes will remain relatively constant at approximately 55 
years.  However, there will be more than  twice as many pipes over 75 years old not 
replaced or rehabilitated by the year 2030 as there were in 1995.  An increase in the 
replacement / rehabilitation cycle to 1.5 % per year (75 year cycle), will cushion the 
impact on the system from the aging of pipes installed between 1940 and 1960 at least 
until 2020, helping to ensure the operation of the system, and maintaining the investment 
the County has made in the collection system.  Based on the CIP for FY 2003, an 
increase in the replacement / rehabilitation cycle from 1% per year to 1.5 % per year 
would translate into an increase in this program from $1.4 million per year to $2.1 
million per year. 
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Insert Figure 4 - Project Location 
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Insert Figure 5 - Average Age of Pipes 



 27 

Insert Figure 6 - Miles of Sewer over 75 years old not rehabilitated or replaced
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Section 6.  Capital Improvement Program: 
 
 Arlington County programs its capital expenditures for a six-year period in its 
biennial Capital Improvement Programs (CIP); the CIP is the principle vehicle through 
which projects and programs identified in the Sanitary Sewer Collection System Master 
Plan are implemented.  The CIP describes each project's objectives, physical extent, 
location, time frame and expected cost.  Projects are scheduled based on priority, savings 
achieved by construction with other projects in immediate vicinity, and fiscal 
considerations.  The ordering of the projects in the schedule is reviewed annually, and 
can change as priorities, circumstances and fiscal conditions change.  The Fiscal Year 
2003-2008 CIP for the sanitary sewer system has been adopted and recommends an 
investment of approximately $15,000,000 over six years to fund the critical capital 
programs and the highest priority sewer main capacity exp ansion projects.  The CIP is 
intended to serve as a guide for future project programming; actual appropriations for 
project funding will be made annually based upon existing priorities and fiscal 
conditions. 
 
Expansion Programs: 
 
Development related facility improvements 
 
 In most instances, developers are required to connect to publicly provided sanitary 
sewer.  The physical connection of a new development to the street and the sewer system 
is performed by the developer.  Most often, the connection can be made to an existing 
main in a street adjacent to the new building.  However, in some instances there are no 
mains adjacent to the development site or the existing mains are inadequate to serve the 
development.  When new mains are necessary, developers are responsible for installing 
or upgrading the main within the limits of the area they are developing.  System 
improvements which are off the development site are addressed on a case by case basis. 
 
Facility Improvements 
 
 This program funds facility improvements identified in the Sanitary Sewer 
Collection System Master Plan that are needed to meet existing and anticipated demands.  
These improvements are scheduled based on priority, association with other projects, and 
fiscal constraints.  Timely implementation of these projects is necessary to ensure that the 
overall capacity of the collection system keeps pace with development. 
 
Infiltration and Inflow 
 
 This program funds replacement and rehabilitation of deteriorating sanitary 
sewers to eliminate excessive infiltration.  This program is currently funded to provide 
for the replacement / rehabilitation of approximately 1% of the system per year.  This 
master plan recommends increasing this to 1.5% per year to keep pace with the aging 
collection system.  
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Expansion Standards: 
 
 Standards governing the design and construction of additions and connections to 
the County sanitary sewer system have been established, and are codified in the 
Department of Public Works' book of Construction Standards and Specifications.  
Specific details provide a consistency in design and construction, which helps to ensure 
high quality construction, proper system operation, and easier maintenance and repair.  
The standards apply to work conducted by County crews, contractors to the County and 
private developers. 
 
 For capacity analysis and project planning purposes, a standard for identifying 
potential main deficiencies has been adopted.  A sewer main is considered to be 
potentially deficient in capacity when the projected flow (including groundwater 
infiltration and rainfall induced I/I) exceeds 90 percent of the calculated flow capacity for 
that pipe.  Sewer mains that exceed the 90% capacity threshold are then studied in detail, 
giving consideration to the location of the pipe, its slope, and its depth relative to the 
buildings it serves before a detailed design is initiated.  In many cases, upgrades in 
capacity can be deferred. 
 
Expansion Principles: 
 
 Improvements and expansions of the existing sanitary sewer system should be in 
accordance with the following principles: 
 
• Capacity expansions and facility improvements should be implemented to ensure that 

increased wastewater flows from new developments do not exceed the ability of the 
system to adequately transport the peak wastewater flows. 

 
• New development should pay for and construct the improvements necessary to 

connect new development to publicly provided sewer mains. 
 
• Hookup fee rates should be set so that revenues generated are sufficient to pay for the 

construction of facility expansion improvements in the County. 
 
Except where necessary, development projects should not construct new lift pumping 
stations.  However, if necessary, the County will operate and maintain a new station, 
provided that it has been constructed to Virginia Department of Health and County 
specifications. 
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Section 7.  Summary and Recommendations 
 
 Arlington County is a heavily urbanized community that has a fully developed 
sanitary sewer collection system.  In general, that system has sufficient capacity to meet 
near term needs, and implementation of projects in this master plan will prevent the 
emergence of chronic capacity deficiencies.  The projects identified can be programmed 
at the current rate for facility improvements.  However, the system continues to age, and 
the replacement / rehabilitation cycle should be increased to address accelerating 
deterioration and the resultant infiltration. 
 
  Existing operational programs, and projects and programs implemented as a 
result of the 1992 Sanitary Sewer Master Plan, have succeeded in steadily reducing the 
number of sanitary sewer overflows (most do not reach state waters); continuation of 
those programs is central to meeting the mandated goal of no SSOs.  Programs and 
projects implemented under the 1992 Sanitary Sewer Master Plan largely anticipated the 
requirements under the draft SSO regulations (e.g. implementation of GIS mapping, 
sewer maintenance software, capacity analysis, replacement / rehabilitation of the 
collection system, etc.).  As a result, compliance with the SSO regulations when they 
become effective will be largely an administrative task.  
 
The following is a summary of recommendations that appear in this Sanitary Sewer 
Master Plan: 
 
• Increase replacement / rehabilitation cycle from 1 % to 1.5 % per year to keep pace 

with the aging system and to help maintain the value of the County's investment in 
the collection system.  Based on FY '03 figures, this represents an increase from 
approximately $1.4 million per year to $2.1 million per year. 

 
• Continue to fund facility improvements at the current rate of approximately $1 

million per year. 
 
• Continue all currently ongoing operation programs. 
 
• Implement a capital program to eliminate stubs in the collection system:  $50,000 per 

year. 
 
• Consolidate documentation and develop procedures in anticipation of SSO 

regulations. 
 
• Sewer service rates should continue to be  reviewed to ensure that expected revenues 

will be sufficient to offset all costs of operating the system.  
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Appendix 
 

Buildout Land Use and System Demands 
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Buildout Land Use and System Demands 
 
Buildout land use: 
 
     For the purpose of the 1990 sewer system study, Arlington County staff developed an 
estimation of the maximum expected land use development in the County.  This 
development estimation, termed "buildout", determined the land use types and densities 
that could be expected to ultimately exist on each block in the County.  The "buildout" 
land use pattern was modeled to evaluate the system, and to determine the proper size 
lines to accommodate future growth. 
 
     The County's 1990 real estate assessment records were used as the base land use, from 
which the buildout estimation was produced.  In producing the buildout estimate, the 
approximately 1700 census tract blocks in the County were div ided into two groups.  All 
blocks within the development corridors of Rosslyn-Ballston, Jefferson Davis Highway 
and Pentagon City, Columbia Pike, Lee Highway and Glebe Road, and the Shirlington 
area were individually analyzed.  The other group contained mostly low density 
residential areas where significant redevelopment was not expected. 
  
 For each block in the development corridors, estimates of the types of land uses 
(with corresponding quantities of dwelling and hotel units and square footage of 
commercial gross floor area) were developed based upon the General Land Use Plan 
(GLUP) specifications for that block, and development trends occurring in the 
surrounding area.  Some blocks were adjusted to account for approved site plans.  The 
remaining blocks were projected to experience some infill and redevelopment but will 
largely retain their present character.  To account for infill development, buildout 
projections assumed that existing land uses would remain, with a 10 percent increase in 
present development densities for those areas outside the development corridors. 
 
 A date when buildout would occur was not produced for the system analyses.  
Moreover, development is not expected to occur at the same pace throughout the County.  
It is expected that certain areas of the County will reach their buildout prior to the overall 
County buildout. 
 
 
System Demand: 
 
Base wastewater and groundwater infiltration flows: 
  
 Base wastewater flows in the 1990 CDM study for existing land use  were 
estimated from water bi lling records.  Projected water demands for buildout land use 
conditions have been used to estimate buildout level base wastewater flows.  Flow meter 
analysis of dry weather flows indicate that the average annual base wastewater flow is 
equal to 120 percent of the winter quarter water consumption.  This factor includes both 
estimated unaccounted for water losses and seasonal fluctuations in water use. 
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Utilizing the census block land use database and established unit water demand factors, 
local and system wide base wastewater flows have been calculated.  Buildout base 
wastewater flows were calculated by multiplying the projected buildout land uses by the 
appropriate demand factors.  Table 5 provides the demand factors that were used in the 
system analysis study.  The demand factors were derived from land use records and 
recent metered water bills.  Implementation of water conservation measures, new 
technology and changes in household size can cause demand factors to change over time.  
However, the net impact of the changes is difficult to predict; consequently, the study 
chose to hold the demand factors constant. 
 
 The Arlington County sanitary sewer system receives and treats wastewater from 
portions of Fairfax County, Falls Church and Alexandria.  Flows in each main entering 
the County are metered; currently, the flows total approximately 3,930,000 gallons per 
day.  Interjurisdictional agreements have been made that set flow volume limits for each 
of the six mains entering the County.  The agreements permit a total of up to 12,000,000 
gallons of wastewater from other jurisdictions to enter Arlington (see Table 6).  A ten-
percent increase in existing base wastewater flows could be expected for buildout 
conditions.  However, as a means of assessing the impacts of the agreements, the full 
amount permitted by each agreement was entered into the model for the buildout 
condition. 
 

Table 5:   Water Demand Factors 
 
Single Family Residence   225 gpd 
Townhouse or Duplex Residence  202 gpd 
Multi Family Residence    160 gpd 
 
Hotel Unit       80 gpd 
 
Church      1000 gpd 
 
Office Space      0.05 gpd/sq. ft. 
Retail Space     0.11 gpd/sq. ft. 
Industrial/Service Space   0.03 gpd/sq. ft. 
Restaurant     0.40 gpd/sq. ft. 
Transportation     0.03 gpd/sq. ft. 
Service     0.09 gpd/sq. ft. 
School       1.03 gpd/sq. ft. 
 
 

Developed by Camp, Dresser & McKee, Inc. (CDM) for its 1991 studies of the Arlington County water and sanitary sewer 
systems. 

 
 Some properties, such as National Airport, hospitals, federal installations, and 
schools, were not part of the database.  For these properties, known water consumption 
were multiplied by a factor of 1.2 to produce an estimate of existing base wastewater 
flows.  Buildout base wastewater flows were calculated from projected water use demand 
for buildout land use conditions.
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Table 6: Interjurisdictional Connections  

(Arlington Inflows Only)           
 
 Current 

Average Flows 
Permitted Max 
Average Flows 

Permitted Max 
Peak Flows 

    
    
Fairfax County        
Williamsburg 
Boulevard 

0.11 0.80 0.80 

    
Fairfax County        
Manchester Street 0.17 3.00* 1.00 
Glenn Forest  0.88 3.00* 1.54 
Columbia Pike 0.47 3.00* 0.76 
Skyline Center 0.66 3.00* 2.20 
    
Alexandria        
Lucky Run  1.80 3.00 6.00 
    
Total 4.09 6.80 12.30 

All figures are in mi llions of gallons per day (MGD) 
*  The total average daily flow permitted for the four Fairfax 

County connections is not to exceed 3.00 MGD 
 
 Year round, during dry weather conditions, groundwater infiltration will occur 
through cracks, holes and joints in system mains and manholes.  The groundwater 
infiltration adds to the base wastewater flow from water consumption to place an 
increased demand upon the system's transport and treatment capacities.  From flow 
monitor and water meter measurements, it has been calculated that system wide 
groundwater infiltration is on the order of one-tenth of the system's base wastewater 
demand. 
 
Rainfall induced inflow and infiltration: 
 
 In addition to base wastewater and ground water infiltration flow, the other 
component of sanitary sewer system demand is rainfall induced inflow and infiltration 
(I/I).  Inflow consists of direct connections of surface water to the sanitary sewer, such as  
building roof and stairwell drains, or from low-lying manholes that are submerged during 
storm events.  Rainwater induced infiltration enters the system by percolation through the 
soil and by rising water tables.  Infiltration is mostly through foundation drains, cracks in 
the manholes, mains and pipe connections that comprise the system. 
 
 The quantity of rainfall induced inflow and infiltration is determined by weather 
conditions and will therefore fluctuate greatly throughout the year.  Rainfall induced I/I is 
usually slight during extended periods of dry weather, and has exceeded peaks of 50 to 60 
MGD above base flows during the  most severe events.  The peak flows associated with 
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major rainfalls and snowmelts place the most stress on the sanitary sewer system.  
Significant I/I flows also increase the potential for wastewater to surcharge mains and lift 
station facilities, and create backups into buildings. 
 
 The CDM study determined that the 3.5 inch rainfall of October 23, 1990 resulted 
in an average peak rainfall-induced I/I rate of approximately 9,000 GPD per acre.  On a 
system wide basis, this would result in approximately 143 MGD of rainfall induced I/I, 
with 119 MGD going to the Arlington Water Pollution Control Plant and 24 MGD going 
to Blue Plains.  This event caused a bypass of the WPCP that appeared to have a 
recurrence interval of approximately 3 years. 
 
 The CDM Sewer System Planner computer model was used to evaluate the 
capacity of the sanitary sewer system, and to estimate existing and future wastewater 
flows.  The model includes all pipes in Arlington that are 10 inches or larger in diameter.  
Where necessary, some smaller pipes were added to ensure that no area draining to any 
single inflow manhole was larger than 100 acres.  Sewer lines outside the County borders 
that carry flow either into or out of the County were not included in the model.  To 
account for the flows, it was assumed that inflows from adjacent jurisdictions will be 
equal to the maximum quantities specified in established agreements. 
 
 Loaded into the Sewer System Planner model were the existing and buildout land 
use databases, and a system facilities database.  The facilities database included the key 
characteristics (slope, diameter, roughness coefficient, length, elevations, pumping 
capacity) of the modeled pipes, manholes and lift stations pertinent to capacity 
evaluation.  The resulting database contained 2550 pipes, with a total length of 86.1 
miles, and the 11 existing lift pumping stations (Palisades has been added since the CDM 
study).  For the computer simulation, the 40 County sewersheds were grouped into 12 
model areas (see Figure 5). 
 
 A flow capacity for each pipe in the database was calculated from the pipe's key 
characteristics.  Estimates of wastewater demand have been produced from calculations 
of the base wastewater flows and the rainfall induced infiltration and inflow for each 
inflow manhole and its corresponding pipe(s) in the system.  Base wastewater demand is 
determined by applying unit base wastewater factors to the existing or buildout land use 
flowing to the manhole.  Estimated volumes of rainfall-induced I/I for a manhole and its 
corresponding pipe(s) were produced by multiplying the drainage area by the I/I rate of 
9000 gallons per acre.  The demand at each input or pipe also includes the quantity of 
flow produced at each input upstream.  The system evaluation compared the flow 
capacity with the demand for each pipe and lift station in the database. 
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Insert Figure 7 - Location of Model Areas 
 
 


