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meet compliance requirements, efforts have not been 
completely successful. To ensure that the most cost- 
effective sewage treatment methods are used, GAO 
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recommends that the DOD institute methods toassure 
that the services comply with DOD policy by carefully 
evaluating all feasible treatment alternatives, includ- 
ing regional or municipal tie-ins. Also, DOD should 
require written justifications supporting the selection 

~ of sewage treatment alternatives that differ from 
those recommended by cost-effectiveness studies. 

To improve the operation and maintenance of DOD 
treatment plants, GAO recommends that the Secre- 
tary of Defense direct the services to provide more 
specific guidance to their bases on how to assure 
adequate plant operation and maintenance to comply 
with permit requirements. 
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The Honorable Caspar W, Weinberger 
The Secretary of Defense 

Dear Mr. Secretary: 

This report discusses Department of Defense (DOD) efforts 
to control pollution from its sewage treatment plant opera- 
tions. We made the review to evaluate progress made since our 
previous reports and to determine if DOD plants are meeting EPA 
discharge permit requirements. We also wanted to determine 
whether or not DOD bases are joining civilian systems when this 
is the most efficient method of sewage treatment. 

Our report contains recommendations to you on pages 18 and 
32. As you know, 31 U.S.C.Q 720 requires the head of a federal 
agency to submit a written statement on actions taken on our 
recommendations to the House Committee on Government Operations 
and the Senate Committee on Governmental Affairs not later than 
60 days after the date of the report. A written statement must 
also be sent to the House and Senate Committees on Appropria- 
tions with the agency’s first request for appropriations made 
more than 60 days after the date of the report. We would appre- 
ciate receiving copies of these statements. 

We are sending copies of this report to the chairmen of the 
four committees mentioned above as well as to the Chairmen of 
the House and Senate Committees on Armed Services. We are also 
sending copies of the report to the Director, Office of Manage- 
ment and Budget; the Secretaries of the Army, Navy, and Air 
Force : and the Commandant of the Marine Corps. 

Sincerely yours, 

Director 





GENERAL ACCOUNTING OFFICE REPORT DOD CAN MAKE FURTHER PROGRESS 
TO THE SECRETARY OF DEFENSE IN CONTROLLING POLLUTION FROM 

ITS SEWAGE TREATMENT PLANTS 

DIGEST ------ 

The Department of Defense (DOD) sewage treat- 
ment plants are subject to federal, state, 
interstate, and local water quality standards 
and effluent limitations. DOD has about 560 
major installations in the United States. As 
of December 1982, 260 bases had sewage treat- 
ment plants and 300 were either connected or 
planned to connect to civilian sewage 
systems. The latest complete data available 
shows that DOD spent $1.16 billion for facil- 
ity improvement or for connections to civilian 
systems in fiscal years 1976 through 1981. 
DOD has identified 282 bases that need 678 
projects to improve their sewage treatment. 
(See pp. l-4.) 

In previous reports on the management of 
sewage treatment plants at military bases, 
Improvements Needed In Operating and 
Maintaining Waste Water Treatment Plants, 
(LCD-76-312, June 18, 1976) and DOD Problems 
In Joining Civilian Sewer Systems, (LCD-77- 
359, June 23, 1978,) GAO recommended that: 

--Necessary controls be established to insure 
that sewage treatment facilities comply with 
effluent limitations and water quality 
standards. 

--The services determine the improvements 
needed, program for them, and monitor their 
progress. 

--DOD provide guidance on what costs should be 
considered and compared in choosing between 
plant upgrades or joining regional systems. 
(See p. 2.) 

GAO made this review to determine what improve- 
ments DOD has made since its previous reports. 
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AFTER MANY IMPROVEMENTS, DESIGN AND 
CONSTRUCTION PROBLEMS STILL EXIST 

DOD has made great efforts to improve its 
sewage treatment plants to meet compliance 
requirements. However, DOD’s efforts have not 
been fully successful because: 

--The services have not always selected the 
most cost-effective treatment methods avail- 
able. (See pp. 16 and 17.) 

--The plant upgrades and modifications often 
have serious design and construction flaws 
that reduce plant efficiency. (See pp. 11 
through 16.) 

At 13 military bases visited, GAO evaluated 
the factors considered in determining whether 
treatment plants should be altered, replaced, 
or tied into regional systems. DOD completed 
feasibility studies at seven of these bases 
to determine the most cost-effective methods 
of improving sewage treatment. For three of 
the bases the services approved treatment 
systems which differed from the recommended 
alternatives. (See pp. 6 through 11.) 

For example, in 1981 Tyndall Air Force Base 
awarded a contract to determine the best 
method for treating the base’s sewage in the 
future. The architect/engineer firm recom- 
mended that Tyndall continue to provide 
secondary treatment and construct a force main 
to discharge the effluent into the regional 
system. Tyndall officials chose not to follow 
the firm’s recommendation because they ques- 
tioned their cost estimates; yet they did not 
invalidate the firm’s cost estimates or 
develop new costs. (See pp. 7 and 8.) 

GAO found that 11 of the 13 sewage treatment 
plants have undergone major upgrades since the 
mid-19708 in order to comply with EPA and/or 
state water quality standards. However, 
because of design deficiencies many of these 
upgraded plants are not operating effectively; 
therefore, they are not meeting the sewage 
treatment levels expected. (See pp. 11 through 
16.) 
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GAO also observed at 7 of the 13 bases con- 
struction problems which reduced plant effi- 
ciency and increased government costs. Many 
of these construction problems seemed to 
resul'. from poor quality control and the 
services' lack of initiative in holding the 
responsible parties liable. (See pp. 15 and 
16.) 

For example, a construction contractor at 
Robins Air Force Base poured inadequate founda- 
tions for one treatment process resulting in 
a serious lean. Also, a rotary kiln was not 
operational because the wrong type bricks were 
used. The contractor repaired the foundations 
but the rotary kiln had not been repaired. 
(See p. 16.) 

OPERATION AND MAINTENANCE PROBLEMS 
AFFECT PERMIT COMPLIANCE 

The effectiveness of DOD sewage treatment 
plants is also seriously impaired by ope- 
ration and maintenance problems. GAO found 
that 11 of 13 DOD plants had been unable .to 
consistently meet National Pollution Dis- 
charge Elimination System permit require- 
ments for a number of years. These bases were 
formally notified of permit violations between 
1977 and 1982. The number of instances and 
severity of the violations varied from base to 
base. Continued non-compliance is due to a 
combination of problems limiting the plants' 
ability to treat wastes such as: 

--Lack of specific guidance on how to assure 
adequate operation, maintenance, and compli- 
ance. (See p. 24.) 

--Lack of follow-up on problems found by DOD, 
EPA, and state environmental inspectors. 
(See pp. 24 and 25.) 

--Equipment deficiencies. (See pp. 25 and 
26.) 

--Infiltration and inflow problems. (See p. 
27.) 

--Deficient operation and maintenance prac- 
tices. (See pp. 28 through 32.) 
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In order for the most cost-effective sewage 
treatment methods to be used, GAO recommends 
that the Secretary of Defense: 

--Ensure that the services comply with DOD 
policy by carefully evaluating all feasible 
treatment alternatives, including regional or 
municipal tie-ins. 

--Require written justifications supporting the 
selection of sewage treatment alternatives 
that differ from those recommended by cost- 
effectiveness studies. 

--Study and pilot test the feasibility of 
making one party responsible under contract 
for designing and constructing a treatment 
plant, and for demonstrating, with plant ope- 
rators, that the plant will meet discharge 
permit requirements before releasing the 
plant to the services for operation. 

To improve the operation and maintenance of DOD 
treatment plants, GAO also recommends that the 
Secretary of Defense direct the services to 
provide more specific guidance to their bases 
on how to assure adequate plant operation and 
maintenance in order to be in compliance with 
permit requirements. (See pp. 32 and 33.) 

AGENCY COMMENTS AND OUR EVALUATION 

DOD concurred with most of GAO’s findings, con- 
elusions, and recommendations. DOD did not 
agree with our recommendation that one party 
be made responsible for all phases of acquiring 
facilities. It objected to GAO’s including 
planning in this proposal. DOD thought that 
its construction managers had the expertise and 
were generally capable of managing sewage 
treatment plant construction projects. The 
planning GAO referred to was not the require- 
ments determination but that necessary for 
interfacing design and construction. Also, 
officials at NAVFAC and the Corps told GAO that 
they were extremely understaffed and as a re- 
sult most of their engineers and construction 
managers had large numbers of projects to 
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oversee. This prevents them from giving what 
these offices think is adequate oversight and 
management of individual projects. 

DOD was also concerned, however, that GAO's 
report unfairly implied that most DOD sewage 
treatment plants were not in compliance with 
permit requirements. While this was the 
situation for most of the bases included in 
GAO's review, GAO does not project its find- 
ings to all of DOD plants. 

The Environmental Protection Agency told GAO 
that it would consider the implementation of 
administrative actions to increase the level 
of compliance by DOD facilities. 
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Advanced waste 
treatment 

Aeration 

Bar screen 

Biochemical oxygen 
demand (BOD) 

Chlorinator 

Chlorine contact 
chamber 

Chlorine residual 

Clarifiers 

Ccmbined sewers 

Cminutor 

Wastewater treatment beyond the 
secondary or biological stage that 
includes removal of nutrients such as 
phosphorus and nitrogen and a high 
percentage of suspended solids. 
Advanced waste treatment, known as 
tertiary treatment, is the "polishing 
stage" of wastewater treatment and 
produces a high quality effluent. 

The process of being supplied or 
impregnated with air. Aeration is used 
in wastewater treatment to foster 
biological and chemical purification. 

A screen that removes large floating 
solids in sewage treatment plants. 

A measure of oxygen consumed in the 
biological processes that breaks down 
organic matter in water. Large 
quantities of organic wastes require 
large amounts of dissolved oxygen. The 
more oxygen-demanding matter, the 
greater the pollution. 

A device for adding chlorine gas to 
sewage to kill infectious bacteria. 

A detention basin where chlorine is 
diffused through liquid. 

The chlorine left in treated wastewater 
after the chlorine contact chamber and 
before discharge into the receiving 
waters. 

See sedimentation tanks. 

A sewerage system that carries both 
sanitary sewqge and storm water 
runoff. Du$ing dry weather, combined 
sewers carry all wastewater to the 
treatment plant. During a storm, only 
part of the flow is intercepted because 
of plant overloading; the remainder 
goes untreated to the receiving stream. 

A device that grinds solids to make 
them easier to treat. 



Digester 

Effluent 

Plow equalization 
basin 

Grit chamber 

Grit elevator 

Headworks 

Industrial waste 

Influent 

A closed tank that decreases the volume 
of solids and stabilizes raw sludge by 
bacterial action. 

The wastewater discharged by an 
industry or municipality. 

A facility where surges of sewage from 
the collection lines are stored and 
from which sewage is fed out to the 
plant at an equal flow. 

A detention chamber or an enlargement 
of a sewer designed to reduce the 
velocity of the flow of raw sewage to 
allow sand, grit, cinders, and small 
stones to settle to the bottom. 

A device for removing grit from the 
grit chamber. 

The first part of a treatment plant, 
usually intake valves, flow meters, 
grit chambers, flow equalization, bar 
screens, and comminutors. 

Liquid waste from industrial processes 
as distinct from domestic or sanitary 
sewage. 

Sewage water or other liquids, raw or 
partially treated, flowing into a 
treatment plant. 

Lagoon In wastewater treatment, a shallow 
pond --usually manmade--where sunlight, 
bacterial action and oxygen interact to 
restore wastewater to a reasonable 
state of purity. 

Hulti-media filter A special process made up of a,series 
of filters containing different types 
of filtering material used to provide 
additional removal of solids from 
wastewater. 

Parshall flume 

Percolation 

A device for measuring wastewater flow. 

Downward flow or infiltration of water 
through the pores or spaces in rock or 
soil. 



Pretreatment 

Primary waste 
treatment 

Rapid infiltration 
ponds 

Sanitary sewers 

Scraper 

Scum removal 

Secondary waste 
treatment 

Any process used to reduce pollution 
load before the wastewater is 
introduced into a main sewer system or 
delivered to a treatment plant. 

Treatment usually involving screening 
and sedimentation for removal of the 
larger solids in wastewater. This 
process removes about 30 percent of 
carbonaceous BOD from domestic sewage. 

A type of waste water treatment that 
provides treatment by having thb water 
percolate though the earth below the 
ponds. 

Sewers that carry wastewater from 
homes, businesses, and industry.' 

A device used in the bottom of a 
sedimentation tank to move settled" 
sludge to a discharge port. 

The process of removing floating solids 
from waste water usually done in the 
sedimentation tanks. 

Wastewater treatment beyond the primary 
stage in which biological processes are 
us’ed to accelerate the decomposition of 
sewage. The decomposition is 
accomplished by use of trickling 
filters or the activated sludge 
process. As generally defined by EPA, 
secondary treatment would remove at 
least 85 percent of both BOD and 
suspended solids. 

Sedimentation tanks Tanks where the solids are allowed to 
(Clarifiers) settle or to float as scum. Scum is 

skimmed off, and settled solids are 
pumped to incinerator, digester, 
filter, or other means of disposal. 

&ettleable solids 

~Sewage treatment 
~plant 

Sewers 

Materials heavy enough to sink to the 
bottom of wastewater. 

A series of tanks, screens, filters, 
and other processes by which pollutants 
are removed from water. 

System of pipes that collect and 
deliver wastewater to treatment plants 
or receiving streams. 



Skiner 

Sludge 

Sludge drying 

Stoza sewers 

Suspended solids 

Trickling filter 

weirs 

A mechanical device used to remove 
floating grease or scum from the 
surface of wastewater in a tank. 

The solid matter removed from 
wastewater through treatment. Sludge 
handling involves the processes that 
remove solids and make them ready for 
disposal. Disposal may involve 
incineration, dumping in oceans, or 
land application. 

The process of removing water from 
sludge by drainage or evaporation, 
through exposure to the air, 
application of heat, or other methods. 

A separate system of pipes that carry 
surface water runoff. 

Small particles of solid pollutants in 
sewage that contribute to turbidity and 
that resist separation by conventional 
means. 

A device for the biological or 
secondary treatment of wastewater 
consisting of a bed of rocks or stones 
that support bacterial growth. Sewage 
is trickled over the bed enabling the 
bacteria to break down organic wastes. 

Adjustable flow control devices. 



CHAPTER 1 

INTRODUCTION 

The objective of the’ Federal Water Pollution Control Act 
Amendments of 1972 (Public Law 92-500) (33 U.S.C. 1151) is to 
restore and maintain the chemical, physical, and biological 
integrity of the nation’s waters by eliminating the discharge of 
pollutants into navigable waters of the United States by 1985. 
An interim goal is to attain water quality sufficient for the 
protection and propagation of fish, shellfish, and wildlife and 
for recreation by July 1, 1983. 

Sewage treatment plants on military installations are 
subject to the same federal, state, interstate, and local water 
quality standards and effluent limitations as non-federal sewage 
treatment plants. The pollution control amendments require 
publicly-owned waste treatment plants to use (1) secondary 
treatment as a minimum? level by July 1, 1977, and (2) the best 
practicable waste water treatment technology by July 1, 1983. 
Higher levels of treatment may be required if needed to meet 
water quality standards. A diagram of a typical secondary 
treatment plant is shown on the following page. 

The Environmental Protection Agency (EPA) Administrator is 
authorized to extend the secondary treatment deadline require- 
ments to July 1, 1988, if through no fault of the installation, 
construction could not be completed in time or because Congress 
had not appropriated adequate funds. 

The act also created the National Pollutant Discharge 
Elimination System (NPDES) whereby all federal agencies must 
obtain a permit from EPA or the state to discharge any pollutant 
into navigable waters,, Permits.are is.sued on the condition that 
the discharge will meet all applicable requirements of EPA or 
state regulations, relating to effluent limitations, water 
quality standards, new source performance standards, toxic 
effluent standards, inspections, and monitoring and entry 
provisions. 

Executive Order 12088, dated October 13, 1978, mandates 
that federal agencies comply with applicable standards for the 
prevention, control, and abatement of environmental pollution in 
full cooperation with state and local governments. It requires 
the head of each federal agency 

--to insure that facilities under his jurisdiction comply 
with federal and state water quality standards and 

--to present a plan each year to the Director of the Office 
of Management and Budget for improvements necessary to 
meet federal, state, interstate, and local water quality 
standards and effluent limitations. 

1 
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PRIOR GAO REPORTS 

We have issued two reports concerning sewage treatment at 
military bases. In our 1976 report, Improvements Needed In 
Operating And Maintaining Waste Water Treatment Plants, (LCD- 
76-312, June 18,1976), we stated that many Department of Defense 
(DOD) facilities did not meet water quality standards and that 
DOD had not taken adequate measures to insure compliance by July 
1, 1977. We also stated that even though about $263 million had 
been appropriated for improvements to DOD sewage treatment 
plants or connections to civilian systems, the effectiveness of 
DUD’s program was seriously impaired by problems in plant design 
and operation and maintenance. 

We recommended that the Secretary of Defense direct the 
Secretaries of the Army, Navy, and Air Force to establish the 
necessary controls for insuring that waste treatment facilities 
comply with effluent limitations and water quality standards. 
We also recommended that DOD direct the military services to: 

--Determine the capabilities of all treatment plants and 
the improvements in plant and operations needed to meet 
effluent limitations and water quality standards. 

--Price out, budget for, and program improvements in plant, 
laboratory equipment, staff, and training to bring plants 
into compliance with applicable water quality standards. 

--Monitor the progress of improvements through internal 
operating reports and evaluations made by EPA and 
environmental groups within DOD. 

In our 1978 report, DOD Problems In Joininq Civilian Sewer 

ii%Y=l 
(LCD-77-359, June 23, 1978),. we found that 7 out of 16 

tary bases chose either upgrading an on-base treatment plant 
or joining a civilian system without analyzing the relative 
costs and benefits of the alternatives. We recommended that DOD 
should provide guidance on how to compare the costs of each 
alternative to insure that the services chose the most 
economical and effective sewage disposal system. 

Dt?D PROJECT STATUS 

The DOD has about 560 major Army, Navy, and Air Force 
~ installations in the United States. Of these, about 300 connect 
101: plan to connect to public sewage systems and about 260 had 
their own treatment plants in operation at the time of our field 
~ work. 

The services surveyed their installations in 1976 and 1977 
'to identify those bases needing improvements. Project proposals 

for capital improvements to correct problems at sewage treatment 
facilities originate at the base level and are reviewed by 
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various offices; including the major commands and the environ- 
mental, engineering, and budgeting offices in each service. The 
services assign priorities to each project, and those with the 
highest priorities are then included in each service's military 
construction program which is limited by budget guidelines set 
by the President. DOD, EPA, and the Office of Management and 
Budget review the service's program requests, and a DOD military 
construction program is prepared for submittal to the Congress. 
According to the latest available complete data, DOD spent $1.16 
billion to either improve its facilities or for connections to 
civilian systems in fiscal years 1976 through 1981. Another 
$110.6 million was appropriated for capital projects in fiscal 
year 1982. 

As of December 1982, DOD had identified 282 bases that 
still needed 678 projects to improve their sewage treatment. Of 
these, DOD has funded 284 projects which are in various stages 
of design or construction. DOD estimates that $415 million is 
needed to complete those projects not funded. 

OBJECTIVES, SCOPE, AND METHODOLOGY 

Our objectives were to ascertain what improvements DOD has 
made since our previous reports were issued to insure that its 
sewage treatment plants are meeting EPA discharge permit 
requirements. We also wanted to determine, where applicable, 
whether DOD bases are joining civilian systems when this is the 
most efficient method of sewage treatment. We did not evaluate 
DOD's contracting procedures with civilian systems other than to 
review how they arrived at the estimated cost figure for joining 
a civilian system and to see if the bases had made adequate 
economic analyses for the various sewage treatment alternatives. 

We visited 13 bases representing all services in 10 states 
located thoughout the United States from July 1982 to January 
1983. These bases were selected by location, type of treatment, 
and size of plant. We also included some of the bases that we 
reviewed previously to see what progress they had made. The 
findings developed in this report can not be projected to all 
DOD installations. 

In addition, we visited two Engineering Field Divisions of 
the Naval Facilities Engineering Command and four Corps of 
Engineers District Offices to obtain information from those 
responsible for reviewing and processing military construction 
projects and for providing operation and maintenance resources 
for the bases. 

Most of our work was done at the base engineering and 
environmental offices which are responsible for the operation 
and maintenance of sewage treatment plants. These offices are 
also responsible for identifying plant problems and for 
preparing military construction project proposals submitted to 
the services' engineering offices. 
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We discussed with the plant operators the procedures they 
used and any problems they had with the plant. We reviewed 
copies of the state and EPA required documents prepared by the 
plant operators on whether or not the plant was meeting the 
permit requirements. We also reviewed the operating logs, 
maintenance records, spare parts inventory, operation and 
maintenance cost records, copies of inspection or evaluation 
reports made on the plant, and training records kept for each 
operator. 

We reviewed the applicable legislation and implementing DOD 
and service directives, instructions, and regulations concerning 
sewage treatment. At each base we identified the state and 
local legal and regulatory requirements to determine those that 
DOD bases had to meet to be in compliance. 

EPA and state inspectors accompanied us to each plant to 
provide us with technical expertise in evaluating the plants. 
The reports they provided were used in determining the compli- 
ance status for most bases. 

Our review was conducted between May 1982 and August 1983. 
It was done in accordance with generally accepted government 
audit standards. 



CHAPTER 2 

AFTER MANY IMPROVEMENTS DESIGN 

AND CONSTRUCTION PROBLEMS STILL EXIST 

In 1976 we reported that many DOD sewage treatment 
facilities did not meet the water quality standards set by 
federal law and state regulations. Since then DOD has made 
great progress in attempting to improve sewage treatment. DOD 
has worked with regulatory agencies in developing compliance 
schedules and has spent $1.16 billion to improve its sewage 
treatment. In spite of many improvements, problems still exist 
that reduce. the effectiveness of these efforts. 

During our followup review of sewage treatment plants at 13 
military bases we found that the services did not always 
adequately 

--consider or analyze all feasible options available such 
as upgrading the present plant, replacing it with a new 
plant, or joining a civilian system: 

--review the technical feasibility of plant design 
before construction approval; and 

--ensure quality control during construction. 

NEED TO IMPROVE ANALYSIS OF 
ALTERNATIVES FOR UPGRADING 
SEWAGE TREATMENT PLANTS 

We reviewed and evaluated the factors considered by the 
services in determining whether treatment plants should be 
altered, replaced, and/or tied into regional systems. We found 
that the services did not accept the conclusions and recommenda- 
tions of some analyses done in support of needed sewage treat- 
ment improvements nor did they consider all feasible alterna- 
tives. Therefore, DOD cannot be assured that all plant upgrades 
approved were the most cost-effective and efficient treatment 
methods available. 

. 

Architect/engineer 
recommendations rejected 

The services had studies made to determine the most cost- 
effective methods of improving sewage treatment at seven bases 
visited. Studies were not made at four of the other six bases 
because either there was no upgrade or there was no other alter- 
native. Officials at the other two bases could not furnish us 
any information on whether a study had been made. For three of 
the bases that did obtain feasibility studies, the approved 
treatment systems differed from the recommended alternatives. 

7, 
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Redstone Arsenal 

In February 1976, the Corps of Engineers contracted for a 
feasibility study to determine the most cost-effective treatment 
method at Redstone Arsenal. Because Redstone Arsenal officials 
in 1975 rejected joining the Huntsville regional treatment sys- 
tem (see p. 10) as a solution for sewage treatment problems, 
this alternative was not considered in the study. The study 
stated that the only feasible alternatives were to build a cen- 
tralized secondary sewage treatment plant or to replace the four 
existing treatment plants on an individual basis. Because of 
initial and annual costs, the study concluded that the central- 
ized plant was the most cost-effective alternative. The Army, 
however, chose not to follow the architect/engineer (A/E) firm's 
recommendation. It chose to upgrade three of the existing 
treatment plants although the study did not recommend this as a 
cost-effective alternative. 

The Army justified not building a centralized treatment 
plant due to funding constraints and future requirements. How- 
ever, as of September 1982, the Army had spent over $6.3 million 
upgrading Redstone's four plants. An additional $270,000 con- 
tract was awarded in late 1982 for further upgrades. Even with 
these improvements, the upgrade is not as extensive as was ori- 
ginally included in the feasibility study. Redstone officials 
told us that even with these upgrades, the base may have to 
build a new centralized plant or join a regional system by 
1989. The 1977 engineering study had concluded that a central- 
ized treatment plant, estimated to cost $7.85 million, was the 
best alternative. The Redstone upgrades may not be cost-effec- 
tive since the Army did not (1) update the feasibility study for 
the changed scope or (2) document the justification for not ac- 
cepting the study's recommendation. 

According to base officials a justification was not pre- 
pared because they thought they would not receive the total 
amount needed to implement the recommended course of action. 

Tyndall Air Force Base 

Air Force officials rejected the treatment method recom- 
mended by the A/E for Tyndall Air Force Rase. They selected an 
#alternative that did not appear to be cost-effective and which 
possibly could have affected future compliance. 

The Air Force, in 1975 modified Tyndall's treatment plant 
to treat sewage by spray irrigation for $1.1 million. The spray 
irrigation system did not work as anticipated and the Air Force 
awarded a contract to determine the best method for treating 
Tyndall's sewage in the future. 

The A/E evaluated seven alternatives considering cost-ef- 
fectiveness and current and future state and federal compliance 
requirements. The firm recommended as the most cost-effective 
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alternative that Tyndall provide secondary treatment and con- 
struct a force main to discharge the effluent into the regional 
Bay County Lagoon. The Air Force chose, however, to take its 
secondary treatment system out of service and provide only pri- 
mary treatment before discharging into the lagoon. Ray County's 
Director of Water and Wastewater Systems, who is responsible for 
establishing service fees for customers using the Bay County 
Lagoon, believes Air Force officials did not recognize that the 
type of treatment provided could affect Tyndall's service fees 
to Bay County for the following reasons: 

--Tyndall's service fee for dumping into the lagoon would 
be based on the number of gallons discharged (hydraulic 
loading) and the Demand 
(BOD loading). 

sewage's Biological Oxygen 

--Primary treatment can only reduce the BOD loading by 
30-35 percent. Secondary treatment can reduce the BOD 
loading by 85-90 percent. 

--Assuming constant hydraulic loading and a reduction in 
BOD loading of only 75 percent from secondary treatment, 
the use of the secondary system could reduce Tyndall's 
fees paid to Bay County by as much as 62 percent. 

We also believe Tyndall officials did not adequately con- 
sider future problems in complying with local, state, and fed- 
eral environmental requirements. Using an aerated lagoon, such 
as Bay County's, is relatively unique in Florida. An EPA offi- 
cial stated that secondary treatment could be required if the 
lagoon proves less effective than anticipated, or if federal or 
state discharge standards become more stringent. In either 
case, if Tyndall were to dismantle or not maintain its secondary 
treatment plant, rehabilitation costs could be substantial. 

Because Tyndall's modifications had not been started when 
we evaluated the plant, we advised Air Force officials of our 
concerns. The Air Force re-evaluated the issues and now plans 
to provide secondary treatment before discharging the sewage 
into the Bay County system. The project cost is $1.36 million. 

An Air Force official said that they did not follow the 
A/E's recommendations because they questioned the firm's cost 
estimates. However, they did not attempt to invalidate the 
estimates or develop new ones. 

Pensacola Naval Air Station 

Because of funding limitations, the Navy did not implement 
all of the planned 1978 upgrades recommended for the Pensacola 
Naval Air Station wastewater treatment facility. Pour years 
later, though, the Navy decided to build the omitted improve- 
ments and updated the initial cost-effectiveness analysis to 
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show that the remaining improvements were still cost-effective 
when in fact they were not. 

The Navy awarded a feasibility study in 1975 to determine 
how to best increase Pensacola's treatment and disposal capacity 
from three million to four million gallons a day. A Pensacola 
official said that more treatment capacity was needed because 
anticipated workload increases in the base air rework facility 
would generate additional flows exceeding the plant's capacity. 
A Navy official also said that EPA would not allow the addi- 
tional wastewater generated to be discharged into the Gulf of 
Mexico. The study concluded that the most cost-effective alter- 
native was to increase the plant treatment capacity and dispose 
of the treated effluent by discharge into the Gulf and golf 
course spray irrigation. The Navy increased the plant treatment 
capacity but excluded spray irrigation because funds were 
limited. 

In 1982, four years later, Navy officials decided to add 
the spray irrigation system. Officials revised the cost-effec- 
tiveness analysis and computed a 15-year return on investment. 
However, the projected savings incorrectly used potable water 
instead of lake water pumping costs. The following errors were 
in the updated analysis: 

,-The initial analysis showed that it was more cost- 
effective to water the base golf course with treated 
wastewater rather than with more expensive potable 
water. The 1982 revised analysis made the same cost 
comparison between potable and treated wastewater even 
though the base was no longer using large amounts of 
potable water. This comparison showed a 15-year return 
on investment due to the difference in potable and 
wastewater rates. 

--Most of the irrigation water used now is not potable 
water but water from a nearby lake. The analysis should 
have compared the cost of pumping lake water versus 
treated wastewater. This would have shown that it would 
take the Navy 127 years to recover its investment at 
about a $6,000 savings per year. 

--Pensacola officials also did not recognize that the addi- 
tional disposal capacity was not needed as or.iginally 
projected because the plant's average daily flow has only 
increased from 1.8 to 2.2 million gallons a day, substan- 
tially less than the 3 million gallons a day capacity 
that existed before the 1 million qallon upgrade. At 
times the plant does receive surge flows over 3 million 
gallons per day; however, it is normal practice to build 
treatment plants large enough to accommodate the average 
daily flow with a safety margin built in. This margin is 
usually considerably less than 35 percent of average flow 
which the upgrade provided. 
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We discussed our observations with Pensacola officials who 
agreed that the way irrigation 
installed is not cost-effective. 

system currently being 
But they contended that, 

although only a small amount of potable water is used on the 
golf course, the system is needed to decrease the use of potable 
water and possibly help prevent the need for drilling additional 
wells. This position was not supported by the cost analysis as 
it did not evaluate the potential for wastewater spray irriga- 
tion saving money through the prevention of more well drilling. 
Naval Facilities Engineering Command (NAVFAC) officials also 
said that the spray irrigation project will lessen the pollutant 
load discharged to the bay. 

Regional system not properly 
considered as an alternative 

The Army does not know if its decision to upgrade the 
Redstone Arsenal sewage treatment system was the most cost- 
effective solution for correcting sewage treatment problems 
because the base did not adequately consider a tie-in with the 
city of Huntsville, 
policy. 

Alabama as an alternative required by DOD 

During the mid-1970s, the Army recognized that Redstone 
Arsenal’s sewage treatment plant could not meet EPA water 
quality standards. In 1975 the city of Huntsville invited 
Redstone Arsenal to participate in its plans for an upgraded 
municipal system. Even though DOD policy requires the bases to 
consider civilian systems, Redstone declined the city’s offer 
and continued with plans for a separate treatment system. Base 
officials could not explain nor did they document why the base 
did not join the municipal system. 

In 1977 Redstone officials 
joining the regional system. 

approached the city about 
The city officials told them that 

because Redstone had told the city in 1975 that they were not 
interested in joining the regional system, the city had gone 
ahead with its plans for a regional system and had not included 
enough capacity to accommodate Redstone’s sewage. In 1979 after 
further discussions, city officials told Redstone officials that 
in order to modify their current plant, the city would incur an 
additional $5.6 million cost which would be charged to the 
base. When the cost of building a sewer line to connect to the 
regional lines was included, the total cost for the Arsenal to 
join the regional system would be over $9 million. 

In 1980, shortly before plant modifications were to begin, 
the Army Material Development Command asked why it was not 
feasible for Redstone Arsenal to tie-in to the Huntsville 
treatment system. In response Redstone officials developed the 
following cost comparison to justify not joining the city 
system: 
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Estimated Estimated 

w Redstone system 
cost of upgrading 

Initial Cost $9,162,000 $7,011,000 
Annual Cost 

- 
$201;600 $132;000 

The estimate for upgrading the Redstone system included 
upgrading three of the base’s secondary treatment plants. The 
validity of this upgrade cost estimate is questionable because: 

--Upgrading the three Redstone plants was considered an 
interim solution. The $7 million initial cost estimate 
excluded projected costs for a new centralized treatment 
plant being proposed as a final solution. 

--Fiscal year 1979 actual treatment costs totaled $184,479; 
therefore, the Army's $132,000 estimate for annual 
sewage treatment appears low. Fiscal year 1982 
treatment costs totaled $301,264. 

UPGRADED PLANTS HAVE 
DESIGN DEFICIENCIES 

Of the 13 sewage treatment plants visited, 11 have 
undergone major upgrades since the mid-1970s in order to comply 
with EPA and/or state water quality standards. The other two 
sewage treatment plants underwent their last major upgrades in 
1969 and 1970. Many of these upgraded plants are not operating 
effectively, and therefore are not meeting the sewage treatment 
levels expected. 

Poor design appears to be one of the major causes. Design 
deficiencies result from many causes including: limited state 
of the art, insufficient monitoring and analysis of conditions 
prior to plant design, time and funding constraints, and other 
factors not easily discernible. Currently design deficiencies 
exist at 12 of the 13 military bases evaluated (Whidbey Island 
NAS was the exception). These deficiencies include improperly 
designed chlorine contact chambers, improper flow measuring 
devices, inadequate sludge processing equipment, and inefficient 
pumps used in various processes of the plant. The following are 
examples of sewage treatment plants with design deficiencies. 
(See chart on page 23 for complete list.) 

Tyndall Air Force Base 

Tyndall Air Force Base's secondary treatment plant has had 
serious discharge compliance problems for many years. In 1975, 
EPA told Tyndall officials that the plant would have to be 
modified because the plant effluent did not meet the EPA permit 
requirements for discharging into the Gulf of Mexico. As a 
result of a study the base had made of the various alternatives 
for treating its sewage, Tyndall officials decided to have a 
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spray irrigation project built on base at a cost of $1.1 
million. However, the spray irrigation field had serious 
ponding problems almost since becoming operational. In 1978, 
EPA issued an administrative order to close the field. 

The cause of Tyndall’s sewage treatment problems is the 
poor design of the spray irrigation system. The Army Corps of 
Engineers made a soil analysis of the spray irrigation field and 
provided the information to the A/E. Tyndall officials found 
that the soil analysis had serious flaws because the Corps 
did not realize that (1) the water table was too high for spray 
irrigation to be effective, (2) a four inch hard pan of black 
clay prevents the ground from properly absorbing the water 
discharged, and (3) part of the land selected was unusable for 
other reasons. The Air Force attempted to correct the spray 
field problems by clearing it, attempting to break up the hard 
pan I and planting grass, but these efforts were not successful. 

To solve the compliance problems caused by the deficiencies 
of the spray irrigation system, Tyndall is scheduled to tie into 
a regional system--the Bay County Lagoon--by February 1984. 
Neccessary modifications to tie into the regional system are 
estimated to cost $1.36 million. 

Fort Polk 

Fort Polk’s compliance problems result from poor design of 
improvement projects. The Army spent about $13.7 million 
between 1975 and 1981 to upgrade Fort Polk’s sewage treatment 
plant, but it still does not consistently meet the present EPA 
sewage discharge permit requirements. The most recent sewage 
treatment plant upgrade, which was completed in June 1981 at a 
cost of $5.8 million, involved adding about 80 acres of advanced 
waste treatment infiltration ponds to the existing treatment 
plant. If additional improvements are not made, the plant’s 
compliance problem will likely increase because a more stringent 
discharge permit may take effect in 1984. 

In June 1975 the Army Environmental Hygiene Agency (AEHA), 
at the request of headquarters U.S. Army Forces Command, 
evaluated the geohydrologic feasibility of ultimate effluent 
disposal by land application. This study was made because the 
existing sewage treatment plant could not meet EPA or state 
permit requirements. The study stated that there were several 
techniques for application of liquid wastes to the land surface 
which was EPA’s preferred method for meeting the permit 
requirements. The study grouped the various techniques into 
three major categories: spray irrigation, overland runoff, and 
rapid infiltration. The study concluded that spray irrigation 
was probably the best method for Fort Polk. However, it 
recommended that whichever method was chosen, it should be on a 
pilot or experimental test basis prior to building a complete 
system. 
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After the AEHA report was issued the Army’s Cold Regions 
Research Engineering Laboratory reviewed it in Auqust 1976 and 
concluded that AEHA had underestimated the permeability of the 
subsurface materials. Because of the Laboratory’s conclusion 
and the extensive amount of land required for spray irrigation, 
although available, Fort Polk and Office, Chief of Engineers 
officials decided to construct the rapid infiltration ponds. 

The Fort Worth District, Corps of Engineers, believed that 
these ponds needed further research and development. However, 
the base level engineers and the Office, Chief of Engineers in 
Washington, D.C. disagreed with the Fort worth District, and the 
Corps headquarters instructed the district to award a design 
contract. 

According to Fort Worth District officials, the A/E made an 
error in calculating the acreage needed when designing the 
infiltration ponds. The District subsequently found that the 
acreage required to treat the volume of sewage generated by Fort 
Polk was almost three times the design estimate. 

As a result of the designer’s inaccurate estimates, and 
other design problems, the current sewage treatment system is 
incapable of meetinq EPA requirements. Now the Army plans to 
spend an additional $750,000 to $1 million to try and salvage 
the $5.8 million already invested. Fort Worth District offi- 
cials said that the project to correct the problems is also 
questionable and deserves more research and development. The 
Office, Chief of Enqineers again disagreed with the District and 
has ordered the remedial project to be completed. However, a 
U.S. Army Cold Regions Research and Engineering Laboratory 
engineer said in a May 1982 memorandum for the record that the 
newly proposed system cannot meet secondary effluent standards 
or anything more stringent. He further stated that, in view of 
the controversy and embarassment over the present non-opera- 
tional rapid infiltration ponds, it seems imprudent to construct 
an unproven and untested system. 

As of January 1983, neither the base nor the Corps had 
determined how much of the additional cost incurred for correc- 
tive actions is due to the A/E’s poor design. Base and District 
officials have recognized that there are serious design problems 
and have, for over 2 years, tried to correct them. However, 
their primary concern was not to determine who should be held 
accountable, but to correct the problems which necessitated the 
expenditure of base O&M funds. 

Quantico Marine Corps Base 

Quantico’s sewage treatment plant cannot consistently meet 
effluent permit standards even though improvements costing $3.8 
million were added between 197.5 and 1977. Officials attribute 
the problem to a deficient design resulting from funding and 
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time constraints. More improvements are necessary for the plant 
to consistently meet permit requirements. 

The original plans for modifying the Quantico plant 
included a general upgrade of the existing facilities and 
adding, among other components, a flow equalization basin and a 
grit removal chamber. As the project progressed through the 
various steps for project development, approval, and funding, it 
became apparent that the project’s total cost would exceed 
available funds. When the construction contract was awarded at 
a cost of about $3 million, the flow equalization basin and grit 
removal chamber had been deleted. Quantico and the Naval 
Facilities Engineering Command, Chesapeake Division officials 
believed it was better to proceed with a partial upgrade that 
could be funded, rather than postpone the total project until 
sufficient funds were available. 

Since the plant became operational, it has not been able 
to meet the state and EPA permit requirements. Deleting the 
flow equalization basin continues to cause hydraulic overloading 
surges that result in degraded biological action, chemical 
processes, and solids collection. Deleting the grit removal 
process is causing additional wear and tear on plant equipment. 
Quantico and Chesapeake Division officials have proposed another 
plant upgrade, estimated to cost about $2 million, which would 
install the equipment and facilities deleted from the last 
upgrade. 

Additional plants with 
similar design deficiencies 

The following plants were also upgraded since the 
mid-1970s and have design problems, similar to those just 
discussed, that make it difficult to meet EPA and/or state water 
quality standards: 

--Robins Air Force Base. The sewage treatment plant was 
complying with state permit discharge requirements when 
the GAO/EPA team evaluated it. However, in order to 
comply , operators were treating industrial wastes man- 
ually before they entered the sewage treatment plant. 
This was necessary because a pretreatment facility 
installed in 1979 was inoperable. This and other 
recently installed equipment was either inoperable or was 
operating inefficiently because of design flaws. The 
Air Force will have to spend additional funds to fix the 
pretreatment facility and other equipment. Base off i- 
cials said that they are planning to go ahead with the 
corrective action because they cannot afford to wait for 
an involved, time consuming court case to determine 
liability. 

--K.I. Sawyer Air Force Base. The Air Force spent about 
$4.7 million between 1976 and 1980 to upgrade its sewage 
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treatment plant to meet increasingly more stringent state 
and EPA requirements. Base officials believed that each 
new upgraded design would meet such requirements; but, to 
date, the plant effluent does not meet permit standards. 
The present plant is a combination of several major modi- 
fications which has led to uncoordinated plant opera- 
tions. For example, instrumentation throughout the plant 
does not function properly because of incompatible equip- 
ment, thereby giving operators inadequate control of the 
treatment process. New designs, estimated to cost up to 
$4.3 million when constructed, are being viewed as 
another final solution to the discharge permit compliance 
problem. 

-Redstone Arsenal. Even though the Army has recently 
spent over $6 million on plant upgrades in an attempt to 
meet federal and state water quality standards, the plant 
still violates permit standards. Three of four Parshall 
flumes were designed incorrectly, three new secondary 
clarifiers are inoperable due to motor problems, and new 
force main variable speed pumps are thought to be causing 
surges which blow apart the pipeline junctions. 

--Fort Dix. The Army upgraded the Fort Dix sewage treat- 
ment plant for $3.4 million in 1976 because it could 
not meet EPA discharge permit requirements. The up- 
graded plant is still violating its permit because of 
several component design and construction deficiencies. 

--Fort Carson. The Army upgraded the plant between 1975 
and 1980 spending about $5 million to meet discharge 
permit requirements. However, in May 1982, EPA issued a 
formal notice of violation and an order to meet permit 
conditions. In October, EPA found the plant still unac- 
ceptable as its effluent consistently contained excessive 
oil and grease and total chlorine residual. To correct 
the problems, Fort Carson has programed a project in 
fiscal year 1984 which is estimated to cost about 
$450,000. The primary clarifier flow distribution boxes 
at Fort Carson were also inadequately designed and con- 
structed, allowing excessive solids through the system 
and adversely affecting operations. Base officials said 
that they have no plans to have the contractor correct 
the problems since it would be too difficult to enforce 
the contract warranty provisions because of the involved 
procedures, cost, and time required. 

CGNSTRUCTION DEFECTS ARE AFFECTING 
P&ANT OPERATIONS AND INCREASING COSTS 

In addition to DOD’s problems with deficient plant designs, 
we also identified at seven military bases construction problems 
that degrade plant operations and increase government costs. 
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(See the chart on page 23.) Even though DOD and the services 
have regulations to ensure quality construction, many construc- 
tion problems seemed to result from poor quality control and the 
services' lack of initiative in holding the responsible parties 
liable. For example: 

--Many equipment items, such as trickling filter media 
and various flow meters installed in a $3.4 million 
upgrade at Fort Polk, have not been operational since the 
government accepted ownership. Base officials said that 
it is difficult to enforce warranty provisions against 
the contractors because fault is difficult to establish 
due to an involved, complicated, and very time consuming 
procedure. The Corps of Engineers has spent an addi- 
tional $42,000 to correct some of the deficiencies. 

--A construction contractor at Fort Dix used duct tape 
for joints on sludge pipes going from the primary 
clarifiers to a sludge collection tank. This resulted in 
untreated sludge permeating the soil and rising to the 
surface. Base maintenance personnel dug up the pipe and 
repaired the joints. 

--About 100 minor construction deficiencies remained to be 
corrected when Quantico officials accepted ownership of a 
1976 plant improvement. Additional deficiencies became 
known later. The deficiencies have caused extra O&M 
costs and caused some of the plant's processes not to 
work correctly. As a result, the Quantico plant cannot 
meet its discharge permit requirements. The contractor 
corrected some problems, but billed the government for 
the repairs and refused to correct other problems. The 
Chesapeake Division of the Naval Facilities Engineering 
Command has issued additional contracts costing about 
$177,000 to correct most of the remaining deficiencies. 

--A construction contractor at Robins Air Force Base poured 
inadequate foundations for one of the treatment processes 
resulting in a serious lean. Also, a rotary kiln is not 
operational because the wrong type bricks were used. 
Another contractor used media (crushed rock) in the 
trickling filters that did not meet design specifica- 
tions. The contractors repaired the foundations and the 
trickling filters but the rotary kiln has not been 
repaired. 

Consideration of alternative construction 
contractinq procedures needed 

The problems noted above have resulted in additional costs 
for DOD. Furthermore, DOD has identified several hundred 
projects still necessary to improve sewage treatment operations 
at military installations. Tn view of these facts, we believe 
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that DOD needs to study and test possible alternative methods of 
construction contracting. 

One means for assigning responsibility would be for DOD to 
use a construction contracting procedure that would enable it to 
hold one contractor responsible for the total project. Two 
possible alternatives are the construction manager technique and 
the design/construction or turn-key concept. In either case, 
DOD could stipulate that the contractor would be responsible for 
desiqning and constructing sewage treatment plants and for 
demonstrating, with DOD plant operators, that the plant will 
meet the discharge permit requirements before DOD accepts it. 
These methods could also alleviate some O&M problems discussed 
in chapter 3, by making the turn-key contractor also responsible 
for developing the plant O&M manuals and training the plant 
staff. 

CONCLUSIONS 

Since the mid-19708, DOD has made a great effort to improve 
its sewage treatment plants by working closely with regulatory 
agencies to determine what improvements are needed to 
meet compliance requirements. Although it has spent $1.16 
billion to upqrade or build new treatment systems, efforts have 
not been fully successful because 

--the services have not always selected the most cost- 
effective treatment methods available, and 

--the upgrades and modifications built often have serious 
design and construction flaws that degrade plant 
efficiency. 

At most of the bases evaluated, we found that the services 
hired A/E firms to evaluate all .feasible sewage treatment 
alternatives and to identify the most cost-effective treatment 
methods available. We noted, however, that feasible alterna- 
tives such as tie-ins with regional systems were sometimes 
excluded from the studies, although DOD policy requires the 
services to evaluate the feasibility of joining a regional 
system in lieu of replacing or upgrading base plants. We also 
noted that the services sometime reject, with little or no 
justification, the conclusions and recommendations of these 
studies. Feasibility studies are costly and a waste of 
government funds if the findings are not used, especially in 
those cases where a treatment process may be approved that is 
less cost-effective. 

Also, the services were not properly reviewing the techni- 
cal feasibility of plant designs nor were they adequately ensur- 
ing quality control during construction. Although deficient 
designs and construction problems are easily identifiable when 
plant upgrades do not perform as intended, identifying accounta- 
bility and responsibility for repairs is very difficult. The 
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various parties involved--designers, contractors, the services, 
and regulatory agencies --often blame one another. Even where 
the potential exists to legally resolve the accountability, the 
services are sometimes reluctant to take action because of the 
complex procedure and time usually involved in a legal action. 
Therefore, the government has spent additional funds to fix the 
same treatment plants it originally spent millions to construct. 

Due to the number of projects still to be designed and 
constructed, as well as the DOD’s problems with determining 
responsibility when treatment plants do not function as planned 
which results in additional expense, we believe that DOD should 
study and test this matter further to see if other contracting 
methods should be tried. 

RECOMMENDATIONS 

To guarantee that the most cost-effective sewage treatment 
methods are used, we recommend that the Secretary of Defense: 

--Ensure that the services comply with DOD policy by 
carefully evaluating all feasible treatment alternatives, 
including regional or municipal tie-ins. 

--Require the services to provide written justifications 
supporting the selection of sewage treatment 
alternatives that differ from those recommended by 
cost-effectiveness studies. 

--Study and pilot test making one party responsible under 
contract for designing and constructing a treatment 
plant, and for demonstrating, with plant operators, that 
the plant will meet discharge permit requirements before 
turning over the plant to the services for operation. 

AGENCY COMMENTS AND OUR EVALUATION 

DOD commented orally on a draft of this report on August 8, 
1983, and by letter dated August 25, 1983. (See app. II.) In 
general, DOD agreed that while improvements have been made in 
the sewage treatment area, problems still exist that prevent 
maximum efficiency and effectiveness in treatment plant opera- 
tions. DOD also agreed that there are improvements to be made 
in documenting analyses of alternatives for upgrading treatment 
plants. However, they did not agree with all specific examples 
used to illustrate this. Some changes have been incorporated 
into this report to provide additional information on each 
example and where applicable to reflect data provided by DOD. 

Further, DOD agreed that many upgraded plants are not ope- 
rating effectively and that the services are not properly 
reviewing the technical feasibility of plant designs or 
adequately insuring quality control during construction. 
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Finally, DOD acknowledged that construction problems reduce 
plant efficiency and increase costs, and they stated that all 
construction defects discussed in this report either have been 
corrected or have corrections planned. 

DOD did not concur with our conclusions that the services 
do not always evaluate all alternatives in sewage treatment 
plant feasibility studies despite DOD policy requiring that they 
do so. DOD stated that its guidance and the implementing 
services' instructions already require a presentation of the 
alternatives in the military construction project backup 
documentation. However, where a preliminary review shows that a 
regional connection is not feasible, this alternative is not 
always given further consideration. 

In its comments DOD questioned two of the examples support- 
ing this point in our draft report. DOD stated that both exam- 
ples had substantial errors. However, after reviewing the 
additional material provided by DOD, we saw no reason to revise 
our examples except for adding some additional material on pages 
11 through 14 for the Pensacola Naval Air Station. 

While DOD agreed that there may be some occasions where the 
services reject, with little or no justification, conclusions 
and recommendations of feasibility studies, it stated that 
management systems are now in place to prevent this in future 
projects. DOD did agree, however, to strengthen its policy 
requiring written justification when a base selects a treatment 
alternative other than that shown in the feasibility study as 
the best choice. 

Although DOD did not concur with our conclusions, it 
commented that it will review current service guidance and 
revise DOD policy if necessary to strengthen this guidance to 
insure that the services carefully evaluate all alternatives. 
In addition, DOD stated that it will revise its instruction on 
"Environmental Pollution Prevention, Control and Abatement" 
to: (1) strenghten existing DOD policy requiring written 
justification to support selection of treatment alternatives 
that differ from those recommended in feasibility studies and 
(2) reemphasize that the design A/E should have more direct 
involvement with the construction project during initiation, 
construction, design of O&M manuals, and plant-specific operator 
training. 

In our draft report we proposed that in order to make 
design and construction accountability more identifiable, the 
Secretary of Defense should make one party responsible under 
contract for planning, designing, and constructing a treatment 
plant and for demonstrating, with plant operators, that the 
plant will meet the discharge permit requirements before turning 
the plant over to the services for operation. DOD did not agree 
that one party must be responsible for all phases when acquiring 
a treatment plant because the installation engineer is in the 
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best position to determine the base's needs and can best develop 
basic improvement plans or new construction plans. Further, DOD 
commented that its construction agents have the capability and 
experience to manage the design and construction of many complex 
projects. 

DOD also stated that a single private construction manager 
would have limited authority under existing Defense Acquisition 
Regulations and would probably be more costly than using a 
designated DOD construction agent (Corps or NAVFAC) as the 
construction manager. DOD also commented that a turn-key 
contract would require an up-front investment by bidders and 
therefore tend to reduce competition. DOD be1 ieved that 
problems cited can best be corrected by insuring that the DOD 
construction agents select the most competent A/E design firms, 
improve design reviews, and improve construction quality 
assurance. 

DOD stated that it was going to revise its instruction on 
"Environmental Pollution Prevention, Control and Abatement" to 
reemphasize that the design A/E should be required to assign an 
engineer to assist the DOD construction agent until the new 
plant is fully operational and meets required water quality 
standards. Plant start-up, development of O&M manuals, and 
training of operators can be accomplished by requiring A/E 
assistance during construction. 

We agree with DOD that the installation engineer, along 
with NAVFAC and Corps assistance, is in the best position to 
determine the base's needs for sewage treatment and to develop 
basic improvement plans or new construction plans. However, the 
planning we included in our proposal was not that related to 
requirements determination but rather that necessary for 
interfacing the design and construction phases of the project. 

We also agree that DOD construction agents (NAVFAC and 
Corps) have expertise and are generally capable of managing 
sewage treatment plant construction projects. However, we were 
told by officials in both NAVFAC and Corps' district and divi- 
sion offices that they were extremely understaffed and, as a 
result, most of their engineers and construction managers had 
large numbers of projects to oversee. This prevents them from 
giving what the district and division managers think is adequate 
oversight and management of individual projects. In fact, at 
one division office, officials said that they could only review 
a sample of the work drawings. In addition, many of the engin- 
eers who were responsible for the oversight inspection of con- 
struction work said that because they had so many projects to 
review, there was no way they could be constantly on site 
reviewing the work being done. These officials also said that 
they depend on the integrity of the contractors to insure that 
the plants were designed and constructed correctly. 
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We did not analyze in detail DOD's staffing and organiza- 
tional capacity for managing construction projects nor did we do 
a cost analysis and comparison of using a contractor construc- 
tion manager versus a DOD construction agent. However, we 
believe that using the DOD construction agent approach has 
resulted in DOD paying extra costs to correct deficiencies at 
several of the installations we visited. In fact some costs 
have not yet been incurred because DOD has not corrected all of 
the deficiencies we observed. 

We did not make an analysis to determine if using the 
turn-key concept would restrict competition, but DOD did not 
provide any data showing that competition would be restricted or 
the extent of such restriction. We noted that DOD is using the 
turn-key concept, for construction of family housing. 

After considering DOD comments, we modified our recommenda- 
tion. The intent of our recommendation is to encourage DOD 
research of the single contractor concept on some test or trial 
projects to determine if it is a viable means for reducing 
operational and cost problems encountered under its current 
contracting procedures. 
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CHAPTER 3 

OPERATION AND MAINTENANCE PROBLEMS 

AFFECT PERMIT COMPLIANCE 

DOD spent $1.16 billion from 1976 through 1981 to improve 
its plants and their operations. We found that many improve- 
ments have in fact been made. However, we also found that most 
of the DOD plants visited have been unable to consistently meet 
National Pollution Discharge Elimination System (discharge) 
permit requirements for a number of years. 

Eleven of the bases we reviewed had been formally notified 
of permit violations between 1977 and the time of our visits in 
1982. One of these bases was fined and another was involved in 
litigation because of permit violations. The remainder were 
attemptinq to bring their plants into consistent compliance. 

The cause of continued non-compliance is a combination of 
problems limiting a plant's ability to treat wastes. Other than 
the design and construction problems discussed in chapter 2, 
these problems can generally be categorized into one or more of 
the following areas: 

--Lack of specific DOD guidance on how to assure adequate 
operation, maintenance, and compliance. 

--Lack of follow-up on problems found by DOD, EPA, and 
state environmental engineers. 

--Equipment deficiencies which have prevented plants from 
operating at designed capabilities. 

--Infiltration and inflow problems which have overloaded 
plants' capabilities. 

--Operation and maintenance (O&M) deficiencies which have 
hindered effective performance. 

The table on page 23 summarizes the problems identified 
at each plant. 

The discharge permit, the principal tool used in the water 
quality enforcement program, is desiqned to control the dis- 
charge of pollutants into waterways from all specific point 
sources, such as sewage treatment plants. The permit specifies 
which pollutants may be discharged and sets daily average and 
maximum limits on discharges to meet effluent limits and water 
quality standards. Any violation of permit conditions is a 
violation of law, and the violator is subject to various penal- 
ties including fines. 
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SUMMARY OF FIWDIWGS 

AT PLANTS VISITED 

statt ing Inflltr*tlon Leboratorles 
Plant Plant Guldanco and/or end/or and Rating of (note) 

Inrtallatlon dasfgn constructlon 06Y 06Y Equ Ipmont traInIn% Inflow Procedures plant 

ARMY 

Fort Carson X 

Fort Dlx X 

Fort Polk X 

Redstone Arsenal X 
Vlnt HI II Farms X 

X 
X 
X 

X X 
X X 
X X 
X X 

X 

X 
X X 

X 
X 

X 

X 
X X X 

E 
NOS. Indian He8d X 

Pensaco I a HAS X 

Whirlboy Island NAS 

Ouantico WCB X 

X 
X 

X X X 

AIR FORCE BASES 

McGulro 
Roblns 

K.1. Ssryer 

TVnda I I 

X 
X X 

X 

X X - - 

X 
X 

X - 

B 
I*. 

X 
X 
X 
X - 

X X 
X 
X X 
X X - - 

X 
X 

X 
X 

U 
A 

U 

2 X - 

9 9 
=*I ma= 

12 
=I* 

Note: Ratings provldsd by EPA. 

A - Acceptable 

U - Unacceptable 

C - Conditlonslly 



DOD HAS NOT PROVIDED SPECIFIC 
GUIDANCE TO ASSURE ADEQUATE OPERATION, 
MAINTENANCE, AND PERMIT COMPLIANCE 

DOD and its services are responsible for assuring that 
bases receive specific guidance on how to operate and maintain 
the plants and comply with their discharge permits. However, 
9 of the 13 bases visited had not received adequate guidance 
from DOD on these functions. Base officials generally felt that 
the only type of direction given in this regard was the periodic 
and sometimes infrequent O&M inspections performed by DOD, EPA, 
and state environmental engineers. These inspections were to 
evaluate the adequacy of plant O&M at a specific time and 
usually made constructive comments and recommendations. Accord- 
ing to base officials, though, while such inspections were help- 
ful, they did not provide specific guidance on how to assure 
adequate O&M for the entire plant. For example: 

--At Robins Air Force Base, DOD and the Air Force had 
provided general guidance including a January 1982 manual 
on O&M. However, plant operators said that they do not 
read or follow these instructions because they are too 
general and not applicable to their plant's problems. 

--At Fort Polk, DOD and the Army had not provided formal or 
specific direction as to what constitutes adequate O&M at 
that plant. Base officials said they felt that the Army 
simply assumes adequate O&M if the plant meets or comes 
close to meeting discharge permit conditions. 

--At Fort Carson, base officials also said the Army has 
not provided direction as to what constitutes adequate 
O&M at that plant. Plant operators stated they sometimes 
use a general EPA manual but are unaware of any DOD 
direction that applies specifically to their plant. 

,-At the Naval Ordnance Station, Indian Head, Maryland, 
operators said that the only directives or instruc- 
tions received from outside organizations on proper O&M 
of sewage treatment plants were informal comments from 
EPA or state inspectors during inspections. Neither DOD 
nor the service headquarters have given much direction. 
The standard operating procedures for the base consist of 
limited listings of things to be done but do not explain 
how to do them or their purpose and how each step relates 
to the total process. 

INCONSISTENT ACTION TO CORRECT 
PROBLEMS FOUND BY DOD, EPA, AND 
STATE ENVIRONMENTAL ENGINEERS 

The performance of sewage treatment plants at most of the 
DOD installations visited has been evaluated by environmental 
engineering teams from the three services, EPA, state agencies, 
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and consulting engineers. We reviewed 49 evaluations made 
between 1976 and August 1982 at the 13 bases visited; most 
evaluations were extensive and identified many problems similar 
to those we found. If plant officials had acted on the recom- 
mendations in these evaluations, the efficiency of the plants 
would have increased. However, action taken on the problems 
identified and recommendations made by the environmental teams 
varied from base to base. These problems ranged in complexity 
from relatively minor ones, correctible at base level with 
little cost, to major problems requiring action by the service 
or DOD headquarters. Some of the major problems could require 
military construction funds. Appendix I lists these evaluations 
and the number of problems noted and corrected up to the time of 
our visits. 

While some bases had made substantial plant improvements by 
acting on the recommendations of environmental teams, others did 
not respond as well. For example, at Fort Dix, Army, EPA, and 
state environmental engineers made six detailed evaluations of 
plant operations between May 1977 and March 1981. The problems 
they found included lack of spare parts, broken equipment items, 
and general inattention to O&M needs. When we visited Fort Dix 
in July and August 1982, we found that only 19 of 54 problems 
identified by the inspectors had been corrected and the base was 
continuing to violate conditions of its discharge permit. A 
major portion of these problems were those that plant personnel 
could correct if adequate O&M procedures were used. 

Within each service some of the environmental engineering 
teams evaluate conditions upon request, while other groups make 
evaluations according to a schedule. Officials from the three 
services said that there was no formal means to require the base 
to reply to the recommendations and there was no procedure which 
would insure that the bases took any follow-up action. 

Sewage treatment plant operators and base officials respon- 
sible for operating treatment plants have not been responsive to 
the recommendations made during evaluations of the sewage treat- 
ment plants. They said some of the necessary corrections that 
were not made were due to a lack of requested funds. This has 
resulted from several factors including the low priority of 
sewage treatment plants for O&M projects and problems in getting 
larger projects through the military construction process. We 
observed that some unheeded recommendations dealt with opera- 
tional changes not requiring funds for implementation. 

EQUIPMENT DEFICIENCIES HAVE PREVENTED 
PLANTS FROM ACHIEVIN_G DESIGNE?CAPABILITIES - 

At the time of our visits nine treatment plants were 
experiencing operational and permit compliance problems caused 
by equipment failures. For example: 
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--At Redstone Arsenal, three new secondary clarifiers were 
inoperable because the sludge pumps burned out two weeks 
after the 12-month warranty period expired. also, the 
new clarifiers have had motor valve and bearing problems. 

--At Fort Carson, problem equipment included one of four 
trickling filters that was inoperable because its water 
distributor was broken. Also several plant instrumen- 
tation systems have been inoperable since 1979 and the 
bar screen is often frozen and non-functional in the 
winter because it is not sheltered from wind and snow. 

--At K.I. Sawyer Air Force Base, all plant instrumentation 
was not functional for adequate flow pacing due to a 
design problem. The scum removal arm in a clarifier 
was inoperable because it was bent. 

-At Fort Polk, two of three screw pumps at the headworks 
were down since construction in 1980 because of construc- 
tion contractor error; one of two augers for grit removal 
were down because of design problems and lack of parts. 
Influent, effluent, and recirculation flow meters have 
not operated since they were constructed in 1980 and 
the contractor has not made good on warranty provisions. 
The proportional chlorine feeder was inoperable because 
of construction problems which the contractor has not 
fixed. 

Officials at several bases cited various reasons why 
equipment problems existed: 

--Low bid contractors often must install inexpensive and 
sometimes inferior equipment items to make a profit on 
the contract. 

--Contractors do not always honor equipment warranties. 
DOD has had legal difficulty enforcing warranties and 
sometimes awards new contracts to fix such problems. 

--Construction contractors blame equipment problems on 
deficient plant design. 

--Construction contractors claim plant operators are 
negligent in their O&M of relatively new equipment 
items. 
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INFILTRATION PROBLEMS HAVE 
OVERLOADED PLANT CAPABILITIES 

Infiltration and inflow 1/ of water into treatment plants 
are caused by combined stoG water and sewer lines and/or 
defective sewer piping. As infiltration and inflow overload 
plant components, hydraulic overloading occurs which impairs the 
efficiency of the treatment processes. In some cases, this 
causes raw sewage to bypass the treatment plant and be dis- 
charged into the receiving waters. 

DOD has made many improvements trying to correct infiltra- 
tion and inflow problems. However, 12 of the 13 bases we 
reviewed still have minor to severe infiltration which, in turn, 
leads to other operational problems and violations of some dis- 
charge permits. For example: 

--Vint Hill Farms Station had a study made of its sewage 
collection system and has had numerous repair projects to 
correct the inflow and infiltration. Although some 
improvement has been made, the Station still incurs high 
flows during wet weather. With a plant capacity of about 
246,000 gallons per day, the plant has been overloaded 
often and in one case the flow reached 700,000 gallons 
per day. Hydraulic overloading has an adverse effect on 
the treatment provided by the plant. 

-Redstone Arsenal upgraded its largest teatment plant in 
1979 to a capacity of 6.5 million gallons per day 
although the plant's average daily flow is 1.6 million 
gallons. Extreme infiltration was one reason for 
increasing the plant's capacity. The base continues 
to reduce its infiltration problem and plans to use 
the excess capacity for additional holding time which 
should provide somewhat better treatment. 

--Tyndall Air Force Base experiences a 100 percent flow 
increase because of infiltration during wet weather. 
Base officials have proposed a project to correct the 
problem, but it had not been approved as of October 
1982. Since Tyndall's fees to the Bay County lagoon will 
be partly based on the number of gallons discharged; 
infiltration could result in increased treatment costs. 

L/Infiltration occurs when ground water enters a sewerjET;;;; 
through means such as defective pipes, pipe 
connections or manhole walls. Inflow is caused by water 
discharged into a sewer system from sources such as roof 
leaders; cellar, yard, and foundation drains; manhole covers; 
cross connections from storm sewers and combined sewers; 
catch basins; storm waters; surface runoff; or street wash 
waters. 
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CONTINUING OPERATION AND 
MAINTENANCE PROBLEMS HINDER 
PLANT PERFORMANCE 

In our 1976 report to the Congress we noted that O&M 
problems had been widespread for many years leading to ineffi- 
cient plant operations. DOD responded to these problems by 
funding various construction and O&M projects which have 
resulted in generally improved practices and operations. We 
found, however, that O&M deficiencies still exist at some of the 
bases we visited. These deficiencies continue to impede plant 
effectiveness and contribute to discharge permit compliance 
problems. 

Satisfactory O&M is critical to a plant's overall perform- 
ante. Proper O&M practices are essential not only for the effi- 
cient operation of sewage treatment plants but also to reduce 
future construction and replacement costs. Prolonging the life 
of plant equipment helps protect the huge investment of DOD 
construction funds. 

Ten of the thirteen bases we visited had O&M deficiencies 
which hindered effective plant performance. Such deficiencies 
included 

--inadequate staffing, 

--lack of O&M procedures, and 

--lack of adequate laboratories and related procedures. 

: Insufficient number of qualified 
plant operating personnel 

Operation and maintenance problems at sewage treatment 
facilities are frequently caused by a lack of qualified person- 
nel to operate the plant. Sewage treatment plants must be 
staffed with enough qualified personnel to achieve the designed 
level of treatment and to protect the large investments in the 
physical plant. Deficiencies in either the number of staff or 
their qualifications can adversely affect a plant's operation. 

Our 1976 report noted that 12 of the 20 plants we visited 
were understaffed and/or were in need of trained personnel. 
In 1982 we found that 8 of the 13 plants visited had similar 
problems due to the inability to recruit and retain qualified 
operators, lack of incentives for operators to become state- 
certified, and lack of training opportunities. For example: 

--At Robins AFB, base officials said that both the number 
and quality of plant staff were inadequate to assure 
proper O&M, which resulted in degraded plant operation. 
They said most operators were either totally inexper- 
ienced, poorly educated, or untrainable. According to 
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the plant foreman, the staffing procedures from prepa- 
ration to final approval are excessively long and this 
has resulted in the base’s inability to hire more quali- 
fied applicants. For example, the position of plant 
chemist has been unfilled for about one year. Also, base 
employees who work at other jobs and who have little or 
no knowledge of plant operations have been transferred to 
the plant. In addition, many of the plant employees 
hired have little education and are difficult to train. 
Only 3 of 16 civilian operators are certified although 
many of them have worked long enough to have satisfied 
the requirements for taking the certification exam. 

--The Indian Head Naval Ordnance Station has experienced 
problems in adequately staffing its sewage plant. At 
the time of our review the base was short one of eight 
authorized operators. In addition the plant foreman and 
the shift leader said that one other operator position 
should be authorized to meet plant staffing needs. Even 
though base officials agree with the need for additional 
staff, plant operators are assigned other duties that 
require them to be away from the plant about 20 percent 
of the time. To further complicate the problem, base 
officials said that three of the operators are not 
interested in doing an adequate job. These people were 
assigned to the plant because they were civil servants 
who had had trouble doing their work at previous jobs. 
The station has sent its operators to training courses 
but these three are apparently not motivated to pass the 
required state of Maryland certification tests. 

--McGuire Air Force Base has filled all of its authorized 
operator positions at its plant, but 14 of the 18 
operators are airmen who attend training manuevers 
leaving only 4 civilians to operate the plant for up to 
2 weeks or more. This has resulted in the plant being 
merely watched rather than being effectively operated and 
maintained. In addition, the only New Jersey certified 
sewage plant operator can not spend adequate time at the 
plant as the state requires because he is assigned other 
duties away from the plant. 

Inadequate maintenance programs 

To function effectively and meet discharge permit require- 
ments, treatment plants need an inventory of spare parts and a 
breventive maintenance program to keep equipment functioning 
properly and to use it most productively. 

Nine of the thirteen plants did not keep a sufficient spare 
parts inventory so that when breakdowns occurred, lengthy 

:: 
eriods with inoperable equipment resulted. Only four plants 
ad a spare parts inventory to keep most equipment working if 

parts wore out. As a result, equipment necessary for effective 
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operation at these nine plants was not functioning at the time 
of our visits. Both the plant operators and the EPA inspectors 
who accompanied us on our inspections stated that plant effec- 
tiveness was adversely affected by inoperable equipment. Exam- 
ples of bases which had inoperable equipment due to lack of 
parts were: 

--At K.I. Sawyer Air Force Base, two comminutors, the 
centrifuge feed pumps I and sections of the final 
clarifier were all out of service. 

--At Fort Polk, one of two augers used for grit removal 
and one of two screw pumps between the final clarifier 
and chlorine contact chamber were inoperable. 

--At Fort Dix, pumps at pump stations, a grit elevator, a 
comminutor, and a chlorine residual analyzer were out of 
service. 

Five of the plants had no regularly scheduled preventive 
maintenance program nor any maintenance records. Maintenance 
was done primarily on an as-needed basis to try to keep the 
plant operating. In addition, six plants did not have an O&M 
manual describing the entire plant's functions, piping, valves, 
electrical schematics, operation procedures, and emergency 
procedures. Because of a lack of maintenance, operational 
problems included: 

--unlevel trickling filter arms and plugged filter nozzles 
leading to uneven loading,of filter media; 

--improperly adjusted scrappers in settling tanks leading 
to septic conditions; 

--non-working or uncalibrated flow meters leading to 
inaccurate flow data: and 

--uneven weirs on primary and secondary settling tanks 
leading to short-circuiting of the treatment system. 

Deficiencies in laboratory 
equipment and procedures 

Adequate laboratory controls and testing procedures are 
essential for determining the operational efficiency of a plant 
and any necessary adjustments to the treatment processes. EPA 
permits usually require tests for BOD, suspended solids, acidity 
and alkalinity, and fecal coliform. BOD and suspended solids 
tests are required on both the influent to the plant and the 
effluent from the plant to determine the rate of removal. Some 
plants are also required to take additional tests for dissolved 
oxygen I nitrogen, ammonia, phosphorus, chlorine residual, and 
oils and grease. These tests are required depending on the 
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characteristics of the wastewater, type of operation, or 
particularly stringent requirements of the receiving body of 
water. Other tests are usually considered necessary for plant 
operation. 

Tests required by the permit were not made at eight plants 
either because of a lack of equipment or because an inexper- 
ienced operator did not know how to make the tests. At these 
plants we could not determine whether pollution limitations for 
parameters, such as BOB and suspended solids, were being met. 

Laboratory equipment 

At four plants essential items of laboratory equipment to 
complete the EPA-required tests were either obsolete or defec- 
tive. 
items, 

These included inadequate or inoperable key equipment 
inadequate temperature devices, and uncalibrated equip- 

ment. Of these four plants, two had recognized the problem and 
had requested the equipment needed. The plant operators could 
not say why the needed equipment had not been ordered at the 
other bases. 

Laboratory procedures 

Some of the procedures for sampling and testing were not 
acceptable at seven plants. EPA permits require that analytical 
and sampling methods conform to the latest edition of “Standard 
Methods for the Examination of Water and Wastewater” or other 
equivalent EPA-approved methods. 

Not followinq acceptable analytical and sampling procedures 
~ cab result in unreliable test data. Although not applicable to 
all plants, testing procedures could be improved by proper 
sampling methods, better quality control during testing, and 
adherence to procedures set forth in standard methods. 

The following are examples of the problems we noted at the 
bases we visited: 

--At Robins Air Force Base, the EPA inspector who accompa- 
nied us noted that the plant’s laboratory and testing 
controls were inadequate because (1) many samples were 
taken incorrectly, (2) the laboratory had no quality 
control program to ensure that test results were accu- 
rate, (3) operators used inappropriate testing proce- 
dures, and (4) operators did not keep records of when 
or if flow measuring equipment was calibrated. 

--At Tyndall Air Force Base, the EPA inspectors concluded 
that the plant and hospital laboratories, where some 
tests are run, did not have good qua1 i ty control 
programs. Technicians did not conduct duplicate tests 
nor did they use reference standards. Also, the EPA 
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inspectors observed that the laboratory technicians were 
conducting tests improperly. 

CONCLUSIONS 

The effectiveness of some of DOD’s sewage treatment plants 
is seriously impaired by O&M problems. At 12 of the 13 bases we 
visited these problems have contributed to the bases’ inability 
to comply with discharge permit requirements. O&M problems 
continue to adversely affect plant operations because DOD has 
not always provided adequate specific guidance to the plant 
operators to insure proper plant operation. In addition, inade- 
quate staffinq, infiltration and inflow, deficiencies in labora- 
tory equipment and procedures, and equipment deficiencies 
continue to affect proper plant operations. To further compound 
the problem almost half of the 13 bases do not have a preventive 
maintenance program or an adequate spare parts inventory. 

Various environmental organizations have evaluated or 
inspected base sewage treatment plants and their operations and 
have made recommendations for improvements. However, corrective 
actions have not always been t&ken to solve the identified 
problems. These problems vary both in complexity and the amount 
of resources and effort needed to solve them. Some bases have 
made substantial efforts to correct the identified problems 
while others have not. In those cases where little has been 
done, the plant effectiveness has been adversely affected. 

Greater emphasis needs to be placed on the importance of 
sewage treatment, especially at the installation level. Until 
such time as DOD, its services, and bases place a higher prior- 
ity on O&M, in terms of both staffing and other resources1 the 
problems noted in this report will continue to detrimentally 
affect the high capital investment that has been made and is 
continuing to be made in sewage treatment facilities. In addi- 
tion, unless the facilities are properly operated and main- 
tained, it is unlikely that the sewage treatment plants will 
perform well consistently and comply with permit requirements. 

RECOMMENDATIONS 

We recommend that the Secretary of Defense: 

--Direct and assist the services as necessary to provide 
more specific guidance to their bases on how to assure 
adequate plant operation and maintenance in order to be 
in compliance with permit requirements. 

--Require the service secretaries to establish some formal 
means of assuring that deficiencies identified at sewage 
treatment plants are followed up and corrected in a 
timely manner. 
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--Revise DOD and service regulations to require a provi- 
sion for O&M manuals to be in all military construction 
authorization documents (1391's) for improving sewage 
treatment. 

--Work with the Office of Personnel Management to revise 
the staffing guidelines for sewage treatment plants 
because of the ever increasing complexity of the 
treatment plants and processes. 

AGENCY COMMENTS AND OUR EVALUATION 

DOD generally agreed with our overall findings, conclu- 
sions, and recommendations concerning the effect of operation 
and maintenance problems on plant performance. (See app. II.) 
DOD commented that it will initiate formal discussions with the 
Office of Personnel Management to revise existing staffing 
guidelines for sewage treatment plants before the end of 1983. 

In addition DOD commented that it will revise its instruc- 
tion on "Environmental Pollution Prevention, Control and 
Abatement" to incorporate our recommendations to: (1) provide 
for specific O&M guidance for individual installation's sewage 
treatment plants, (2) require some formal means of assuring that 
deficiencies identified at the plants are followed up and 
corrected in a timely manner, and (3) require that O&M manuals 
be provided under contract when a sewage treatment plant is 
built or a major upgrade occurs. The revised instruction should 

~ be issued during 1984. 

Although DOD did not concur with our recommendation that 
the services be required to provide for O&M manuals in all 
military construction authorization documents for improving 
sewage treatment, its proposed revision to its instruction 
should fulfill the intent of our recommendation. 

DOD believes that we generalized our findings and conclu- 
sions to the entire population of military bases with sewage 
treatment plants. Although most of the bases we visited had 
been unable to consistently meet NPDES permit requirements, we 
did not and cannot conclude that most DOD plants were in this 
situation. However, while we agree that our findings at 13 
bases cannot be generalized to all 335 military sewage treatment 
plants, it should be noted that our sample was not subjectively 
chosen to illustrate problems. (See p. 5.) 

DOD did not concur with our conclusion that the effective- 
ness of DOD sewage treatment plants is seriously impaired by O&M 
problems and that they continue to adversely affect plant opera- 
tions because DOD has not always provided adequate specific 
guidance to the plant operators to insure proper plant opera- 
tion. DOD stated they thought our implication that most DOD 
sewage treatment plants were not in compliance was seriXiZy in 
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error. DOD acknowledged that there are some O&M deficiencies at 
isolated sewage treatment plants and that specific guidance may 
be needed for some plant operations at some locations. 

We agree that the O&M deficiencies we observed in our 
sample can not be projected to all DOD bases. It should be 
noted, however, that when we started our review we asked DOD to 
point out some of their best plants and we included two of 
these, Quantico MCB and Whidbey Island NAS, in our sample. We 
found severe O&M problems at one and some minor problems at the 
other. 

DOD stated in its comments that it had received only 8 
notices of.violations at 335 permitted installations in 1982. 
During 1982 EPA only inspected 74 of the 335 DOD bases, and of 
these, 13 were done at GAO's request. 

According to EPA officials, once an inspection is made and 
the base is found to be discharging pollutants in excess of its 
permit parameters or there are other permit violations, it is 
standard EPA operating procedure that the EPA regional office 
staffs work with the bases to solve the problems informally. 
If the informal process does not work, the next step is for EPA 
to give the base a notice of non-compliance. with a notice of 
non-compliance, EPA works with the base to reach an agreement 
about how the problem causing non-compliance is to be solved. 
If agreement cannot be reached at this point, the next step is 
for EPA or the state to enter into a compliance agreement which 
outlines the steps and timeframe for DOD to solve a problem at a 
base. If this does not work, then EPA takes a "step of last 
resort" and issues a notice of violation. However, EPA has 
decided not to issue notices of violation to federal agencies 
unless it is a very extreme case warranting the resources to 
build a court case. 

We agree with DOD's observation that it has made a 
substantial effort to train a large number of people. DOD 
pointed out that 632 DOD civilian wastewater treatment plant 
operators require operator certification by the states in which 
they work; while, in fact, 751 operators possess state certifi- 
cation. While this suggests that DOD operators are qualified at 
higher levels than required, it does not mean that such person- 
nel are working at all of those bases requiring certified 
operators. Six of the thirteen bases we visited did not have 
properly certified operators. In addition, at one base the 
three operators who had certificates were not assigned to the 
sewage treatment plant on a full time basis. A major portion of 
their time was spent inspecting pump stations. At another base, 
the certified operator spent about 25 percent of his time at 
other required duties. 

EPA, in its comments (see app. III.), pointed out that our 
draft report did not address all forms of water pollution at DOD 
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installations. Because we only discuss discharges from sewage 
treatment plants, they suggested we revise the report title, 
which we did. 

EPA also stated that in view of the continuing noncompli- 
ance of DOD operated facilities, it will consider the institu- 
tion of administrative actions, including the possible 
renegotiation of the EPA/DOD Memorandum of Understanding, to 
obtain NPDES compliance in line with that required of non- 
governmental permittees. 



APPENDIX I APPENDIX I 

SUMMARY OF PREVIOUS EVALUATIONS 

Site 

Fort Carson 

Fort Dix 

Fort Polk 

Redstone Arsenal 

Vint Hill Farms 

NOS, Indian Head 

Pensacola NAS 

Quantico MCB 

AND CORRECTIVE ACTIONS TAKEN 

Evaluated by Date 
Problems 

noted 

AEHA y lo-76 
AEHA 11-77 
EPA 12-80 
AEHA 6-81 
EPA 8-82 
EPA 8-82 

6 

13 
6 
8 
3 

AEHA 5-77 5 
EPA 9-77 8 
New Jersey 5-79 9 
EPA 4-80 6 
AEHA S-80 10 
New Jersey 3-81 16 

AEHA l-81 
EPA 5-81 
AEHA 4-82 

2 

3 

Alabama 9-80 
AEHA 11-80 
Alabama 11-81 

8 

1: 

EPA 10-79 
Virginia l-80 
Virginia 5-80 
Virginia 11-80 
AEHA 3-81 
AEHA 2-82 
Virginia 3-82 

0 
6 

ii 
6 

48 
9 

Marylan 
fi NAVFAC -/ 

Florida 
Florida 
Florida 

3-79 8 4 
9-79 1 0 

11-79 
3-81 

11-81 

NAVFAC 6-78 
Virginia 8-80 
Virginia lo-81 
NAVFAC lo-81 
Virginia 3-82 

4 
1 
2 

1; 
1 
5 
7 

YArmy Environmental Hygiene Agency 

YNaval Facilities Engineering Command 

36 

Corrected 
before 

GAO visit 

2 
3 
5 

2 
3 
5 

0 
6 
0 

6' 
22 

3 



APPENDIX I APPENDIX I * 
. 

SUMMARY OF PREVIOUS EVALUATIONS 

AND CORRECTIVE ACTIONS TAKEN 

Site 

Whidbey Island 
NAS 

McGuire AFB 

Robins AFB 

K.I. Sawyer AFB 

Tyndall AFB 

Evaluated by 

EPA 

EPA 11-76 
New Jersey 11-78 
New Jersey 4-79 
New Jersey 7-79 
Air Force 7-79 
Air Force 3-81 

EPA 4-81 
Georgia 9-81 

Air Force 
Michigan 
Michigan 

lo-80 6 
lo-81 1 

3-82 8 

EPA 
Florida 

11-76 
l-82 

37 

Date 

l-78 

Problems 
noted 

0 

11 
18 
18 

4 
14 

s 

1 
1 

Corrected 
before 

GAO visit 

0 

1; 
8 

ii 
5 

3 
1 

4 
0 
4 

1 
1 

.” 
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ASSISTANT SECRETARY OF DEFENSE 

WASHINOTON, ox. 20301 

APPENDIX II 

MANK)W~R. 

RCSERVL: AffAIRI 

AND LOGlSTlCS 

85 AUG1983 

Wr . Prank C. Conahan 
Director, Wational 8ecurity and 

International Affair8 Divirion 
U.S. General Accounting Office 
Warhington, #: 20548 

mar nr. Conahanr 

Thi8 ir to forward DOpartment of Defense (DOD) coamenta on fple GAO draft 
report entitled vIMD Ha6 Wade Progroe6 In Controlling Water kollution, But 
rurther Improvmmenta Are Weeded. (Code 945604, 08D Case #6280) . The comente 
reflect the concerns expreoaed in our meeting with GAO representativee on 
Augurt 0, 1983. 

Wa agree that DOD haa made rignificant grwrerrr during the past 5 years to 
control water pollution1 and we agree that further improremente are both 
possible and necos8ary. We believe that improvementar to the design and 
conrtruction procemr can be made, and that the opportunity exirrta to upgrade 
operationa and maintenance at DoD wastewater treatment plants. 

we are concerned that the draft report unfairly portray8 the compliance status 
of the majority of DOD WamtOWatOr planta. Further , we believe adequate 
documentation already exist8 to rhow why crpecific waetewater treatment 
alternatives were relected ir, moat caaer. 

The enclorure providea specific comnents on each finding, conclusion, and 
recommndation. 

We appreciate the opportunfty to comment on the GAO etudy on waetewater 
treatment. 

dinFbu r~ 
2P Jerry L. Calhoun 

Assistant Secretary of Defense 
‘(Manpower, Roseno Affairs & Logistics) 

Encloeure 
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GAO DRAFT I&OORCP, DATED JUWB 15, 1983 
(GAO CODB NO. 945604) OSD CASE NO. 6280 

APPENDIX II h, 

?INDI!GS 

FINDIK; A: DoD’a BffoSta t0 ImRSOVO It8 Wa8tOWater Treatment Plant8 flay0 Not 
Been Fully Succe88ful. GAO found that, although DoD ha8 made great strides in 
attempting to improve waatewater treatment, problem8 #till exirt that degrade 
the effectivenerr of the80 efforts. GAO further found that, DoD (1) ha8 spent 
61.16 billion to Improve it8 facilities or for connections to civilian 8yatems 
in FYs 1976 through 1981, (2) has identified 282 bare8 that at111 need 678 
project8 to Improve their waatowater treatamnt , and (3) har about 560 major 
plant8 in the U.S. that are subject to Federal, State, inter8tate, and loos1 
water quality standards and effluent limitations. (GAO noted deficiencies in 
DOD’S Wast8Water trOat#Mnt in WI prior GAO rOpOSts: (1) 1976 Rqxx t--LCD-760 
312. GAO found that many DoD facilitier did not meet water quality standards 
and DOD had not taken adequate measures to inrrure compliance by July 1, 1977-- 
made several recoPwndation8 for necessary control8 and (2) 1978 Report-LCw 
77-359. GAO found that 7 out of 16 military bases chose between upgrading an 
on bare treatment plant and joining a civilian system without analyzing the 
relative costs and benefita of the alternatives--recommended that DoD provide 
guidance on how to conaider and compare the costs of each alternative. GAO 
further noted that the objective of the Federal Water Pollution Act Amendments 
of 1972 was to restore and maintain the chemical, physical, and biological 
integrity of the Nation’s waters with the goal of eliminating the discharge of 
pollutant8 into navigable waters of the U.S. by 1985.) (:p,i, Dinest,, 

PP. 1, 2, 3, and 6 GAQ Report) 

poD Response t 

(1) Position: Concur 

(2) Comentr It should be noted that as the Environmental Protection Agency, 
and atate and local governments continue to promulgate new and 
hCreASingly Stringent W8tOr pOlhtiOn Control regulations, DOD will 
continue to identify additional water pollution control project needs. 

FINDING I38 Analyrir of Alternative8 For UPgrading Wastewater Treatment Plants 
Weeds Improvement. GAO found that, in determining whether treatment plant6 
should be altered, replaced and or tied into regional systems, the Services 
did not accept the conclusions and recommendations of some analyses done in 
siupport of needed water treatment improvements. For example, for two of the 
b$sea that obtained a feasibility study, treatment systems different from the 
rncomxnended alternatives were approved; i.e., (1) In 1981, the Air Force 
rhjected the treatment method recommended by the architect/engineer (A/E) for 
Tyndall Air Force Base , selecting an alternative which did not appear cost 
effective and could have impacted on future compliance. The A/E firm had 
rtcoanaended that Tyndall continue to provide secondary treatment and construct 
a force main to dlacharge the effluent into the regional system-- this course 
of action was not followed by Tyndall officials as they questioned the cost 
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l mtiutes, l ltbough, they did not invalidate the firmaD coat estimate8 or 
develop new costs? (2) The Redatono Arsenal offic-iala rejected joining the 
Runtxville municipal treatment l yatem as a aolution for wamtewater treatment 
probleu, therefore, thia alternative was not conmidered in the feasibility 
study. The Army doea not know if they selected the moat coat effective 
solution as they eliminated an alternative, and, in addition, did not select 
the most coat-effective aolution alternative rec-nded in the feasibility 
study--instead choosing to upgrade three of the existing planta without 
justifying their rejection of the A/E firma’ recorprendation. (PP. ii, iii, 
Digest, pp. 6-11, GAO Report) 

DoD Reaponaer 

(1) Position: Part ially concur 

(2) Cosnaentr Do0 concura in GAO’s finding that there are improvementa 
poaaible in documenting the analyses of alternatives for upgrading 
waatewater treatment plants. DoD does not concur in all specific 
examplea cited to illustrate this finding. There are aubatantial errors 
in the GAO analyaia of the Naval Air Station, Pensacola, Florida, and the 
RedatOne Arsenal, Alabama. GAO was provided with written backup on these 
iaauer . 

FINDING Cr bony upgraded Waatewater Treatment Planta Are Not Operating 
Effective&. GAO found that, although 11 of the 13 wamtewater treatment 
planta visited have undergone major upgrades since the mid-aeventiea, because 
of derign deficiencies many of these plants are not operating effectively, and 
therefore are not meeting the wastewater treatment levela expected. GAO 
further found that design deficiencies resulted from many cauaear i.e., 
limited atate of the art, insufficient monitoring and analyaia of conditiona 
prior to plant deaign, time and funding constraints, and sometime8 a 
combination of factors not easily discernible. (GAO noted several examples of 
wastewater treatment plants with design deficiencies to include: (1) Tyndall 
Air FOtCe Base’s secondary treatment plant has had serious discharge problems 
for many years and as a result of a study it was decided to have a spray 
irrigation project built on base at a coat of $1.1 million. However, the 
spray irrigation field ha8 had serious pending problems due to the poor design 
of the spray irrigation 8yatem. The soil analysis had serious flaws for the 
Army Corp8 of Engineer8 failed to realize several important considerations/ 
conatrainta. (2) Quantico Marine Corps Base’s wastewater treatment plant 
cannot consi8tently meet effluent permit standards--improvements costing $3.8 
million were added between 1975 and 1977. The problem is attributed to a 
deficient design am a result of funding and time constraints. Since the plant 
became operational, it haa not been able to meet the state and EPA permit 
requirement8 because of intermittent but continuous hydraulic overloading 
which haa resulted In degraded biological action, chemical processes, and 
solid8 collection. Thi8 is the result of deletion of the flow equalization 
barin and grit removal chamber during contract award. (GAO noted additional 
plant6, with similar de8ign deficiencies, that make it difficult to meet EPA 
and/or state water quality standards at: Fort Polk, Robins Air Force Base, 
A.1 . Sawyer Air Force pae , Redrtone Arsenal, Fort Dix, and Fort Carson.) 
(pp. U-15, GAO Report) 
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DOD R88ponae t 

(1) Poaltionr Concur 

(2) Comentr HOWeVer, DOD believe8 the Case Of Marine COCpS Base, Quantico, 
Virginia, illuatrater a real situation which haa no simple, practical 
answer. 

The Marine Corps Ba8e, Quantico, waatewater treatment plant was 
unquestionably needed to reduce pollution discharged to the Potomac 
River. The State and EPA were pcesaing the NSVy and Marine Corps for a 
rapid solution. It was determined during design that the amount of 
military construction funds programmed were inadequate to meet 1OOI of 
the requirements, the Navy and N&tine Cotpa were faced with the dilemma 
of constructing partial facilities that would do about SO@ of the water 
pollution control job, or do nothing in that program year, but seek 
addltional funds in a subsequent fiscal year program. The partial 
solution was chosen, and under the circumstancea, is believed to have 
been the beat course of action. The final objective will be achieved 
through construction of a flow equalization basin and grit removal 
facilities, now under consideration for the FiSCSl Year 1986 military 
construction program. 

DoD also believes that GAO’8 diacuasion of design prob~ema at FOCt Polk, 
Louirlana, i8 not complete and i8 therefore inaccurate. The coplwnt8 
made regarding the Fort Worth District , Army Corpa of Engineers do not 
reflect conrultationr held between officials at EPA Region VI’, the State 
of Louisiana, Fort Polk, and the Office of the Chief of Engineers (U.S. 
Army) , that the proposed solution ie the least costly way to recover a 
usable facility able to meet effluent standarde. 

FkNDING D: Construction Problems Reduce Wastewater Treatment Plant Efficiency 
and Increase Costs. GAO found that construction problems at seven military 
bases have degraded plant operations and increased Government costs. GAO 
further found that, although DOD and the Services have regulations in place to 
ensure quality construction, many construction problems, resulted from (1) 
poor quality control and (2) the Services lack of initiative in holding the 
responsible parties liable. (GAO noted several examples to include: (1) At 
Fort Dix, a construction contractor used duct tape for joints on sludge pipea 
going from the primary clarifiers to a sludge collection tank--resulting in 
untreated sludge permeating the ooil and rising to the surface. (2) At Robins 
Air Force Base, a construction contractor poured inadequate foundatlone which 
resulted in a seriour leak, a rotary kiln is not operational because the wrong 
type bricks were UIed, and media (crushed rock) us8 used in the trickljng 
filters which did not meet design specifications). (pp. H-17 GAO Report) 
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(1) Poaitionr Concur 

(2) Comentt It is noted that the con8truction defect8 mentioned in the GAO 
report have either &en corrected or are planned for correction. 

FINDIm P: MD&t DOD Plant8 ESVe &en unable t0 COn8iStently Meet National 
Pollutant Di8ChSCgO IlirinatiOn System (Discharge) Permit lWquiremont8. GAO 
found that, although DOD has spent $1.16 billion from 1976-1981 to improve its 
plants, moat of the DOD plants visited; I.e., 11 of 13, have been unable to 
consistently meet di8charge Permit requirement8 for a number of years. GAO 
further found that the cau8e of continued non-compliance la not just one but a 
combination of problem8 (see Findingr F-J). (GAO noted the affected bS8e8 
were notified of the permit violations and that the number of inrtancea and 
severity of the violations varied from baae to base. GAO further noted that 
the diuzharge permit ir the principal tool uaed in water quality enforcement 
and any violation of permit conditions ia a violation of law.) (PO iii, DIReat. 
p. 22 GAO Report) 

DoD RUpOnSe: 

(1) Position: Non-concur 

(2) CorPrent: The GAD finding was bayed on an evaluation of 13 DOD waatewatu 
treatrent plantr. GAO admits thir was not a atatlatically valid sampling 
of DOD fnrtallation8 but was subjectively chosen to illustrate problens. 
In fact, there are 335 DoD inatallationa with Natlonal Pollutant 
Discharge Elimination System (NPDES) permits. AS noted alsowhere in the 
WD response, during 1982 there were only 8 notice8 of violation 
received. If GAO had evaluated a atatiatically significant sample of DOD 
wastewater treatment plantr, and found the same result, then GAO’s 
findings would be warranted. Iiowever,,DoD does not believe that is the 
case. 

FINDIMO Fs DOD Has Not Provided Specific Guidance To Aaaure Adequate 
Operation Maintenance (Dan) And Permit Compliance. GAO found that, for 9 of 
the 13 bS8eS virited, adequate guidance had not been received from DoD on how 
to operate and maintain their piants in order to conairtently meet permit 
requirements. GAO further found that baae official8 felt that (1) the only 
type of direction given was the periodic and sometimea infrequent O&M 
inspection8 , and (2) while Such inSpection were helpful they did not provide 
the specific guidance needed to aaauce adequate O&M for the entire plant. 
(GAO noted several example8 at Robin8 Air Force Bare, Fort Polk, Fort Carson 
and the Naval Ordnanae Station where barlcally there w&a only general, 
informal guidance but no DOD direction that specifically applied to these 
plant8. ) (RR- 22-24, GAO Report) 

42 



APPENDIX II APPPNDIX II 

(1) Poritionr conaur 

FINDING G: IncoMi8tent Action to Correct Problem8 Found BY DoD, IPA, and 
State ~vlronmntal Inqln*era. GAO Found that, although moat evaluations wde 
by l nViCOnrclnt81 teama from the three Services, ISFA, State agencies, and 
consulting engineers were extensive and identified many similar problem8, the 
action taken varied from bare to base. GA0 further found that (1) if plant 
officials had acted on the recommendations made, plant efficiency would have 
lncreaaed, (2) problems ranged in complexity from those correctible at the 
bare level (little coats) to those requiring action by the Service or DOD 
headquartera (could require military construction funds), (3) some bases had 
made substantial plant improvements by responding to the environmental teama’ 
recolrpendationa, others had not; i.e., at Fort Dix Only 19 of 54 problem6 
found had been corrected and the base continued to violate conditions of it8 
discharge pormit, (4) with each service some environmental teama make 
evaluatlona as requested while other groups make evaluations according to a 
schedule, (5) there is no formal means to require the base to reply to the 
recwndationa and/or Insure that the bases take any follow-up action. (GAO 
noted that, they were informed by sewage plant operators and base officials 
responsible for operating treatment plants, they have not been rerponrive to 
the avaluator’s recommendationa due to lack of funds. However, GAO further 
noted that some recommendationa dealt with oparational changes that did not 
require funds--even these recommendationa were not always implemented.) (RR- 
24-25, GAO Report) 

$oD Reapon8e: 

~ (1) Position: Concur 

FINDING Ii: lBJUiPSW& DafiCienCiM Have Prevented Plants From Achievinq 
Designed Capabilities. GAO found that several treatment plants were 
experiencing operational and permit compliance problems caused by equipment 
failure61 i.e., at Sawyer Air Force Bare, all plant instrumentation was not 
functional for adequate flow pacing because of a derrign problem; at Fort Polk, 
1 of 2 augers for grit removal were down becauee of dealgn problems and lack 
of part6. GAO further found that various reasons for the equipment problems 
existed that included, (1) low bid contractors often must install inexpensive 
and aometimea inferior equipment items in order to make a profit, and (2) 
‘construction contractora’ claim that deficient designs lead to equipment 
‘problems. (RR- 25-26, GAO Report) 
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DOD Reoponaer 

(1) Po8itionr concur 

IINDI~ I: Infiltration Rmblrr Rave Overloaded Plant Caerbflitior. GAO 
found that, although DOD haa aa& uny imprommont~ in ordot to correct 
Infiltration and inflow problrw, 13 of tha l3 banaa rovieued #till bava minor 
to l evara infiltration which in turn lead8 to other operational probleu and 
violatiane of 8ome diachugo purita. (GAO noted oxampler of infiltration 
problom8 at l evoral locration8 including (1) Vint Hill yaru station, that baa 
bad nuwroua'ropair projeuta to correct ita inflow and infiltration probleu, 
yet atill incure high flcnr8 during wet woathor and (2) R&atone Atronal, that 
in 1979 upgraded it8 lugeat treatment plant to a capacity of 6.5 million 
gallon8 par day although the plant8 l varage daily flow ia 1.6 million 
gallona-the l xceaa capacity ia planned to provide additional holding time. 
GAO noted that infiltration occux8 when ground water entora a #*war &y&tern 
through meana l uch aa defeative pipea, pipe jointa, etc., while inflow ia 
caused by water discharged into a sewer ry8ter froa H)urcem l ucb aa roof 
leader., cellar, yud, and foundation drain8, etc.) (p. 27, GAO Report) 

DoD RoWmae I 

(1) Porition: Concur 

(2) Comentt It ir noted that DoD’r experience with infiltration and inflow 
(161) problem ir typical of that l xpuiencecl throughout the United 
State8. The Army Corpa of Engineer8 ha8 publi8hed Technical Note No. 10, 
“Current Sewer SyrteR Infiltration and Inflow Management Technique8 and 
Requirement8 for Exceaaive ?lw Detection, Analyria and Correction,” 
April 27, 1982, to aa8iat inatallationa in I&I rtudier. 

FINDING J: Although DoD Ear Punded Variou8 O&n and Construction Projectr, 
Continuing Operation and I(rintenmce Problem8 Rindor Plant Performwce. GAO 
found that O&W deficiencies atill exist which hurt plant effectiveneaa and 
have contributed to diacbarge permit compliance problema. GAO further found 
that operation and maintenance problem8 are frequently cauaed by, (1) an 
inaufficiant nuaber of qualified per8onnel to operate the plant--in 1982, 8 of 
the 13 plant8 visited were underrtaffed and/or the plant perronnel needed 
training, (2) inadequate maintenance program8 w-9 of tha 13 plant8 visited did 
not keep a rufficient #pare put8 inventory, 80 that when breakdown8 occurred, 
lengthy period8 with inoparable equipment were experienced, and (3) 
doficienciea in 18bOratoty equipment and procedure8--to8t8 required by permit 
were not made at 8ight plant8 due to lack of equlpent (either obroleto or 
defective) or because an inexperienced operator did not know how to make the 
te8t, therefore, theme plant8 could not determine whether pollution 
limitation8 for paranter were being met. (GAO noted that aathfactory O&W 
ia critical to a plant8 performance and proper OCIM practice8 are earential for 
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tbe l chievennt of the efficient operation of waate treataent plant8. GAO 
Curthor noted (1) l xamploa of defiaienciea in either tha quantity or 
qualification of the operating 8taff at Rabin8 Air l?orca Barr--whore they were 
informed that ao8t operator8 were either totally inexprianced, poorly educated 
or untrainablap other examplea were noted at Indian Head N&V81 Ordnance 
Station and McSuire Air ?orc8 Eale, (2) an example of a ba8e with inoperable 
equipment, wee noted at K.I. Sawyer Air Force Ea8e, where two cominutor8, the 
centrifuge field pump and mectiona of the final clarifier wore all out of 
service for lack of parta, and (3) deficiencies in laboratory equipment and 
examplo# of doficiencie8 in prOCedUre8 were noted at several basest i.e., at 
Tyndall Air Porte Bame technicians did not have good quality control programs 
nor did they conduct duplicate ta6t8 or u6a reference atandard8.) (PP. 28-32, 
GAO Report) 

DOD RO8~fh8.t 

(1) Po8ition: concur 

(2) Commntr Iiowevu, it ir noted that the waatewater treatment plant 
operator 8taffing Naval Ordnance Station, Indian Head, Maryland 18 
adequate, when all appropriate circumxtancer are considered (size and 
nature of plant8j completion of a construction project). 
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COIELUII~ 1: GAO concluded that since tbe l ibaeventiea, Do0 haa made a 
great effort to hprove ita wutewater treataent8 plant8 by working closely 
with regulatory agenuie8 to determine what irpcovmenta arm needed to meet 
conpliance requimmenta and then by 8pending $l.lq billion to upgrade or build 
new treatrwnt 8y8teu. (Py 17 s wW*PoF!) . 

(1) Poaitiont Concur 

(2) Cowntr Do0 baa made a arrjor effort to bring all of it8 ia8tallation8 
in full complianoe with l ppliceble water quality atandard8 and National 
POllUt8nt Diecharge l!limin&tiOn Sy8tu (pU8it) liaitr a8 quickly a8 
poaaible. 

Co#cLDSIoe3S 2: GAO Conceded that DoD’8 effort t0 taprOVe it8 W88teW8ter 
treatwnt plant8 ham not been fully l ucce8aful becawe (1) tbe $ervicee have 
not alwaya aelected the aoat l ffwztive treatment method8 available, and (2) 
the upgrade8 and modification8 built often have rerioua derign and’, 
construction flaw8 that degrade plant efficiency. (p. 17, GAO Report)‘ 

(1) Poaitiont Concur 

COtUZLUBIOtV8 3: GAO concluded that, although tbe Servicer hired A/II firm8 to 
evaluate all fearible waatewater treatment alternative8 and identify the moat 
coat effective treatment method8 available, feasible alternative8 8uch 88 
tie-in8 with regional ayateaa were 8ometimea excluded frcm the 8tUdiO8, 
although DOD policy require8 the Service8 to evaluate that alternative. (p. 
17, GAO &port) 

DOD Ra8ponre: 

(1) Po8ition: Non-concur 

(2) Correntr Military Construction project documentation (such a6 the DD 
Pora 1391'8 aeriee) already requirea a presentation of alternative*. In 
the case of waatewater treatment plant construction, the alternative of 
connection to a municipal ryatem 18 alwaya addreared. However, thi8 
alternative ia not alwaya given detailed conaideratlon in there inrtance8 
where preliminary conrideration haa l hwn that municipal connection8 are 
impractical or infea8ible. They may be infea8ible if they are not 
available, have inadequate capacity, or are not compatible with Do0 
waatwater characteriatica. The&e and other factorr, aucb ar planned 
changer in DOD installation mi88ion, are not alwaya apparent to Outride 
architect-engineer8 who perform tort or feaability 8tUdie8. 
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CCNJCLU8IoN 4: GAO concluded that the Service8 8Omtim8 reject, with Uttle 
or no ju8tification, the conclu8ion8 and t8COme--nd&tioM of 8tUd!e& which then 
beccme-co8tly and a weate of Government fund8. ( p. 17, GAO Rep&t) 

(1) Ooaitionr Part ially concur 

(2) comentr On118 DOD agree8 that in retrospect there m8y be occasional 
in8tancea where the GAO conclurion may be true, we believe good 
mn89eIWnt ryteu are now in place to a88ure that all rea8onable and 
fea8ible alternative8 are addremed in future projoctr. 

Co#cLu81oN 51 GAO concluded the Service8 are not properly reviewing the 
technical feasibility of plant de8iqn8 nor are they adequately enruring 
quality control during conrtruction. ( p. 17, GAO Report) 

Do0 Reaponaar 

(1) Poaitionr Concur 

CQKJLUSIUU 6: . . GAO concluded that, although deficient de8iqn8 and cormtruction 
proorena are easily identifiable when plant upqradea do not perform a8 
intended, identifying accountability and rcsponaibilitie8 for repair8 18 very 
difficult. DOD could u8e a conrtruction contracting procedure that would 
l neble it to hold one contractor re8pon6ible for the total project. Two 
~poaaible alternative8 are the con8truction manager technique and the 
~de8iqn/con8truction or turn-key concept. ( p* 17-18. GAO Report) 

;DoD Rerponaer 

(1) Poaitionr Part ially concur 

(2) Comment t Although deficiencie8 are spotlighted when a wastewater 
treatment plant doea not perform a8 intended , DOD does not concur in 
GAO’8 ruqqeation that thir problem may be solved by holding a single 
patty re8pOn8ible. A 8inqle private construction manager would have 
limited authority under l xi8tinq Defense Acqui8ition Requlationa, and 
would probably be more cortly than using a designated DOD contruction 
agent (The Army COrp8 of Engineers or the Naval Facilitiae Engineering 
Cmnd) a8 the conrtruction manager. 

A turn-key contract require8 an up-front invertment by bidders and 
therefore tenda to reduce competition. Many DOD wastewater treatment 
plant8 have beon deeiqned, conrtructed, and operated succeesfully using 
the conventional de8iqn-bid-build technique. 
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DOD bO1iOW8 that poabl- cited by the OM) under CoW1U8iOR 6 CUL k8t 
k uorr8atd by arruriag t&at the potr corutfuction l gonta r*lwt mr moat 
oapotaat 8rcbitactJmgimou (A/r) deri9a firm, improve darign reviowa, 
and iyncovo caratructim qucrlity 888urance. 

See aho the DOD re8pwue to Reccm4mdation 3. 

CONCLWIIOY 7: G&O concluded th8t the l ffwtiveneaa of DOD waatowatu 
treatment planta la l erioualy iawired by O&M probleaa and they continue to 
adver8ely affect plant Op8r8tion8 becau88 DoD h&8 not l lway8’provided adequate 
specific guidance to the p&ant operator8 to insure proper plant operation. 
(p. 32, GAO Report) 

DoD Reaponae t 

(1) 

(2) 

Position: Partially concur 

Cement: DoD acknwledqe8 that there are Ioee operation8 and maintenance 
defiCienCie8 at i8018ted Wa8teWater treatwnt pl8nt8, and that specific 
guidance may be needed for 8ome plant Opar8tiOn8 at 80~8 location8. 
Hwever, GAO’8 implication that moat DOD waatewater treat8ent plant8 are 
not in compliance 18 rerioualy in error. According to the Decoaber 31, 
1982 DoD environmental management-by-objective8 report, there were 8 
notice8 of violation at wartewater treatment plant8 during 1982 for all 
DOD, which include8 3315 inatallationa with National Pollutant Diacharqe 
Elimination Syrtem pormita and 1,454 individual permitted diachargea, 
Operator training and certification of waatewater treatment plant 
operator8 continuer to receive a high priority from the military 
servicea, a8 evidenced by the fact that 632 DoD civilian wartewater 
treatment plant operator8 require operator certification by the state8 in 
which they work? while, in fact, 751 DoD civilian operator8 po86e88 state 
certification. Tbi8 indicatea DoD operator8 are qualified at a higher 
level than required. 

CONCLUSION 6: GAO concluded that inadequate staffing, infiltration and 
inflow, deficiencies in laboratory equipment and procedures and equipment 
deficiencies also continue to affect proper plant operationr. In addition, 
GAO concluded that almo8t half of the barras do not have a preventative 
maintermnce program OK an adequate space parts inventory. (p. 32, GAO 
Report) 

DoD Reponser 

(1) Po8ition: Concur 
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COWCLU8Ioll 9: GAO concluded that, although variou8 l nvironnntal 
organiaationr ham evaluated or inspected bare wamteuator treatment plants and 
their operation and have mado reccma ndationr for improvement, corrective 
l ction8-hevo not alwayr beon takan to rolve the identified problem and 
theme cameo where little ha8 been done the plant effectivener8 ha8 been 
adverrely l ffecte8. (p. 32, GAO Report) 

DOD Reponee: 

in 

(1) Po8ition; Concur 

COWC!LOSIfXV 10: GAO concluded that greater empha8ir needa to be placed on the 
iaportance of waatewator treatment , mpecially at the inrtallation level and 
until 8uch tin aa the DOD, it8 Service8 and bama place a higher priority on 
O&H, in term of both rtaffing and re8ource8, the problem8 noted will continue 
to detrimentally affect the high capital inve8tment that ha8 made and ia 
continuing to be made. (p. 32, GAO Report) _ 

DoD Rermn8e: 

(1) Poaitionx Concur 

CQWZLUSION 11: GAO concluded that unlee8 the facilitie8 are properly operated 
and maintained, it ia unlikely that it8 waatewater treatment plant8 will 

‘prform well, comi8tently and comply with permit requirementa. (p- 32, 
GAO Report) 

~ Do0 RO8DOn8@: 

~ (1) Poaitiont Concur 
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smcmmTI0u It GA0 remmended that the &cretasy of Dofenre l fmure that 
the 8ervicer ccmply with DOD policy by carefully evaluating all fearrible 
treatment alternative8, including regional or l unicipal tie=in8.(p, 18, GAO 
Rapor t) 

Do0 Reapon8er 

(1) Po8itionc Concur 

(2) Comnentg DOD will review current Service guidance, and if necemary, 
will revbe l xiatlng DOD In8truction 4120.14, August 30, 1977, SuDje&r 
Environmental Pollution Prevention, Control and Abatewnt, to incorporate 
the GAO reccmmdation to ensure that the rervlcea carefully evaluate all 
feasible wastewater treatment alternative8. 

RECOPWINMTION 21 GAO reco-nded that the Secretary of Defefwe require the 
Services to provide written justifications supporting the 8election of 
wamtewater treatment altornative8 that differ from those recomended by 
tort-effective studie8. (p. 18, GAO Report) 

DoD Reagonaer 

(1) Po8itionr Concur 

(2) Comment: The DOD will revi8e existing DoD Instruction 4120.14, Augurt 30, 
1977, Subject: Environmental Pollution Prevention, Control and 
Abatement, to incorporate the GAO recommendation to strengthen existing 
Do0 policy requiring written justification8 to support aalectlon of 
wa8tewater treatment alternatives that differ from those racomended by 
cost-effectivene88 studiea. DOD will i8sua the revised in8truction 
during 1984. 

RBCOHMENDATION 3: GAO recomended that the Secretary of Defense make one 
party rerponsible under Contract for planning, de8igning, and constructing a 
treatment plant and for demonstrating, with plant operators, that the plant 
will meet the discharge permit requirements before turning the plant over to 
the Services for operation. (D. 18, GAO Report) 

DcD Rerponset 

(1) Poritionr Non-concur 

(2) Comaentt DoD does not agraa that one party must be respon8iblo for 
cradle-to-grave planning, designing, constructing and atart-up operation 
of Do0 wastewater treatment plantr. Thia ir becauea the in8tallation 
engineer is in the best position to determine hia needs for wartewatar 
treatment, conridrrlng such factors aa the inatallation~s misrion and 
applicable water quality standards. The in8tallation.enginear can best 
develop basic improvement plans or new construction plans. 
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The DOD com8truction agent8 (the Aray Corps of l$ngineer8 and the M&v81 
F8cilitier Engineering Comand) have the profeaaional capability and 
experience nece88ary to manage the design and construction of many 
complex project8, including wa8tewater treatment plantr. The individual 
installation engineer normally doe8 not have this capability. 

The dealgn architect/engineer,(A/E) rhould be required to aaaign an 
engineer to aa8i#t the DoD construction agent for the wa8tewater 
treatment plant project until the plant la fully operational, and meet8 
rquired work quality discharge standards. Plant 8tart-up, development 
of operation8 and maintenance nanual8, and training of operators can be 
accomplished by requiring A/B assistance during construction. 

DoD will roviae l xi8ting DoDI 4120.14 to reemphasize this latter point 
during 1984. 

RBCVTION 4: GAO recommended that the Secretary of Defon8e direct and 
a8ai8tr a8 neco8sary, the Servlce8 to provide more rpecific guidance to their 
inxtallationo on how to arrure adequate plant operation and maintenance in 
order to be in coapliance with permit reguirement8. (p.. 32, GAO -port) 

pOD Rerponae: 

(1) Poaitionr Concur 

(~2 ) Comen t : Do0 will revire existing DOD Instruction 4120.14, AUgU&t 30, 
1977, Subject: Environmental Pollution Prevention, Control and 
Abat8ment, to incorporate the GAO recommendation to require the Services 
to provide for 8pecific operations and maintenance guidance to individual 
in8tallation8 wa8tewater treatment plants. DoD will issue the revised 
instruction during 1984. 

l&COWNMTIDN 5: GAO tacosunended that the Secretary of Defense require the 
Service Secretariea to establish some formal means of assuring that 
deficiencies identified at wastewater treatment plants are followed up and 
corrected in a timely manner. (p. 32, GAO Report) 

Do0 Rerponse I 

(L) Porition: Concur 

(8) Conrent t Do0 will revise exirting DoD Inrtructlon 4120.14, August 30, 
1977, Subject: Environmental Pollution Prevention, Control and 
Abatement, to incorporate the GAO recommendation to require soma formal 
means of assuring that deficiencies ldantified at wastewater treatment 
plant8 are followed up and corrected in a timely manner. DoD will issue 
the revi8ed instruction during 1984. 
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RSgnrrraATIm 6s W r moomended that the Secretary of Dofenae revise DOD 
and Service r8gulation8 to require that a provision be included in all 
military con8truction l uthorixation documobtr (1391’8) for improving 
wa8tewatet treatment that OLW manual8 will be provided under corCract. 
(p. 33, GAO Report) 

(1) Poaitionr Part ially Concur 

(2) Comentr DoD will revise l xi8ting DoD Instruction 4120.14, August 30, 
1977, Subject: Environmental Pollution Prevention, Control and 
Abatement, to incorporate the GAD reccmendation to require that D&n 
manuala ahall be provided under contract when a wartowater treatment 
planta ir built, or a major upgrade occur8. BOW@V@rI DOD doe8 not concur 

that the DD Porn 1391 documentation (a financial planning document) i8 
the beat form to accomplish this. DoD will iraue the revised in8truction 
during 1984. 

WBCOMI@NMTI~W 7: GAO recoemended that the Secretary of Wfon8e work with the 
Office of Per8onnel M&n&gmnt to r@Vi8@ the 8t8ffing guide,linm8 for 
wastewater treataent plant8 because of the ever increasing complexity of the 
treatment plants and proCe88@8..(p. 33, GAO Report) 

DoD R88pon8e: 

(1) Poaltiont Concur 

(2) Comment: DoD will initate formal discur8ions with the Office of 
Per8onnel Managoaent to revlso existing staffing guideline8 for 
waatawater treatment plant8 before the end of 1983. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

/ 
WASHINGTON, D.C. 20460 

+r 
41 mo+ 

OPPICE OP 
POLICY AND RISOUIICI MANAGEMENT 

Mr. J. Dexter Peach 
Director 
Resources, Commun i ty and 

Economic Development Division 
U. S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Peach: 

The Environmental Protection Agency (EPA) has reviewed 
the General Accounting Office (GAO) draft report entitled 
YIXID Has Made Progress In Controlling Water Pollution, But 
Further Improvements Are Needed. ” In accordance with 
Public Law 96-226, EPA has prepared the following comments on 
the draft report. 

Though the title indicates that the report covers all 
djources of ‘water pollution’, the report reviews only the 
status of compliance at sanitary wastewater treatment facilities. 
The report does not address the water pollution problems due 
to point source discharges from industrial operations or from 
sipills and other non-point source discharges on Department of 
Defense (DOD) facilities. In addition, the report does not 
discuss the related matter of adherence to Safe Drinking Water 
Act requirements. A reconsideration of the report’s title 
i’s therefore warranted. In addition, the Agency recommends 
that GAO undertake further studies to evaluate the adequacy 
df DOD’s efforts to alleviate these additional sources of 
w&ter pollution and to protect the public health. 

The report concludes that, though improvements have been 
mpde I a large percentage of DOD facilities continue to Violate 
Nvltional Pollution Discharge Elimination System (NPDES) 
riequirements. To alleviate this situation, the report 
offers recanmendations which are substantially the same as 
those offered in GAO’s 1977 and 1978 reports on the subject. 
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In view of the continuing noncompliance of DOD operated 
facilities, EPA will consider the institution of administrative 
actions, including the possible renegotiation of the EPA/DOD 
Memorandum of Understanding (MOU), to obtain NPDES compliance 
in line with that required of nongovernmental permittees. 

We appreciate the opportunity to review this GAO draft 
report prior to final publication. 

Sincerely yours, 

f John M. Campbell 
Acting Associate Administrator 

for Policy and Resource Management 

(945604) 
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