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' ENVIRONMENTAL ENGINEERING SURVEY
MARINE CORPS BASE, CAMP LEJEUNE
JACKSONVILLE, NORTH CAROLINA

I. EXECUTIVE SUMMARY

A. Authority. In compliance with OPNAVINST 6240.3E and NAVFACINST
5450.19B, the FY-80 update of the Marine Corps Base, Camp Lejeune Environ~
mental Engineering Survey Report was conducted on 14-24 August 1979.

B. Objectives and Scope. The objectives of this year's update are:

1. TIdentification of current envirommental facility deficiencies
and status of corrective projects previously identified.

2. 1Identification of environmental operation and maintenance
deficiencies and recommended corrective actioms.

C. Compliance Status with Environmental Regulations

Media Deficiencies Noted Remarks
Air Yes See Pages 4-5
Water Yes ' MCON P-996 to correct.

See Pages 5-7, 11-12

Wastewater . Yes MCON P-996 to correct.
See Pages 7-10, 11-12

04l Yes MCON P-996 to correct.
’ See Pages 12-13

Solid Waste Yes See Pages 13-14

' Hazardous Waste/ .
Toxic Substance Yes See Pages 15-17

D. Any environmental problem(s) that should arise between surveys or
problem{s) inadvertently omitted during the current survey, should be

directed to the program manager concerned as indicated in LANTNAVFACENGCOM
environmental organization chart on the next page.
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IT. INTRODUCTION

A. Description of Activity. Marine Corps Base, Camp Lejeune, located
in the coastal region of North Carolina, is the nation's most complete
Amphibious Training Base. It encompasses approximately one hundred and
seventy square miles of land and water, and twelve miles of ocean front-
age. The principal watershed drainage areas are Bear Creek, Freeman
Creek, French Creek, Northeast Creek, Southwest Creek, Wallace Creek and
New River.

Established in 1941 and named in honor of Lieutenant Gemeral John
A. Lejeune, the base houses four Marine Corps commands and two Navy
commands: Marine Corps Base; Marine Corps Air Statiom (Helicopter); Force
Troops, FMFLANT; 2nd Marine Division, FMF; Naval Regional Medical Center;
and Naval Regiomal Dental Center.

The Base is divided into nine major subdivisions: Hadnot Point;
Tarawa Terrace (I & II); Midway Park (Housing Area); Montford Point (Camp
Johnson); Camp Geiger; Marine Corps Air Station (H), New River; Rifle
Range; Courthouse Bay; and Onslow Beach. The current military population
is approximately 40,000 military persomnel, 4,000 civilian employees, and
32,000 military dependents om and off base.

The mission of Marine Corps Base, Camp Lejeune is as follows:
1. To provide housing,.training facilities, logistic support, and
certain administrative support for Fleet Marine Force units and other units

as assigned.

2. To receive and process personnel as assigned and conduct indi-
vidual combat training as directed.

3. To conduct specialized schools and other training as directed.

B. List of Station Personmnel Contacted

Mr. W. Elston Ass't. Base Maintenance Officer

Mr. B. Lanier Acting Utilities Director

Mr. J. Wooten Environmental Coordinator

Mr. M. King ' Defense Property Disposal Officer

LT B. Salamanca 0IC Base EOD

CW0O C. Rolle Fuel Officer

MGSGT H. Manhein MCAS (H) S=4 Chief

GSGT Redman ' NCOIC Base EOD

SSGT D. Farmer Fuel Distribution System Inspector

Mr. W. Mayo _ Ground Structures General Foreman

Mr. M. Gray General Foreman Pest Control

Mr. Wetherington " Central Heating Plant Foreman

Mr. P. Huffman General Foreman, Sewage Treatment Plants
Mr. W. Price General Foreman, Water Treatment Plants
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Mr. L. Holland Water Treatment Plant Operator

Mr. R. Vick Water Treatment Plant Operator
Mr. J. Shackleford Water Treatment Plant Operator
Mr. M. Rich Water Treatment Plant Operator
Mr. C. Kelly Water Treatment Plant Operator
Mr. 'T. Stone Water Treatment Plant Operator
Mr. J. Lucas Water Treatment Plant Operator
Mr. B. Mortom Water Treatment Plant Operator
Mr. N. Fisher Sewage Treatment Plant Operator
Mr. N. Futrell Sewage Treatment Plant Operator
Mr. C. Schmidt Sewage Treatment Plant Operator
Mr. W. Burnette Sewage Treatment Plant Operator
Mr. V. Williams Sewage Treatment Plant Operator
Mr. C. Huffman Sewage Treatment Plant Operator
Mr. H. Burns Laboratory Technician

Mr. R. Suttomn Liquid Fuel Mechanic

C. The Environmental Engineering Survey Preliminary Report and Recom-

mendations, (Attachment 9), was provided to base persommel at the end of
the survey. .

IIT. DISCUSSION OF DEFICIENCIES AND RECOMMENDATIONS

A. Air Pollution

1. Camp Lejeune has over 200 air pollution sources registered
with the North Carolina Division of Environmental Management. This regis—-
tration was accomplished over two years ago using the Navy Air Pollution
Source Inventory System Report. This report currently contains out-dated
data. The report needs to be reverified and updated for resubmittal to
the North Carolina Division of Environmental Management.

RECOMMENDATION NO. 1 - The above review and update should be accomplished
by 1 March 1980 using 1979 calendar data.

2. Camp Lejeune has obtdined permits from the North Carolina
Division of Environmental Management to operate one oil-fired and four
coal-fired boilers in Building 1700. The North Carolina air pollution
regulations ‘require most of the Camp Lejeune air pollution sources to have
permits to operate. During a discussion with the North Carolina Division
of Environmental Management persomnel, in August, it was agreed that omnly
coal-fired boilers, Numbers 5 and 6 oil-fired boilers and incinerators
currently operating will require permits at this time. LANTNAVFACENGCOM
records show that there are one classified waste incinerator, one patho-
logical incinerator and sixteen No. 6 oil-fired boilers requiring permits.

RECOMMENDATION NO. 2 ~ It is recommended that permit applicatiomns for

these sources be submitted to the North Carolipa Division of Environmental
Management no later than the end of December 1979. (:l,\ﬂl
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3. The classified waste incinerator located in Bﬁilding $-355
does not meet North Carolina air pollution regulatioms .0505 and .0521
covering particulates and visible emissions respectively.

RECOMMENDATION NO. 3 - This incinerator should be closed down immediately
and replaced by either a document destructor or a controlled air inciner-
ator. If the controlled air incinerator option is chosen, then a permit
to construct will be required to be submitted to the North Carolina Divi-
sion of Envirommental Management and manufacturers stack emission data
must be obtained to demonstrate compliance of the incinerator. Pollution
abatement funding is available from the Commandant, Marine Corps,
Washington, to procure either of the above replacements.

B. Potable Water

MCAS Water Treatment Plant

1. When the lime hopper at the MCAS potable water treatment plant
is refilled, excessive amounts of dust are generated causing much accu-
mulation within the enclosed room. The current dust collector and fan
provided are inadequate to alleviate the problem. This condition as is
appears hazdrdous. Origin of dust generation is around hopper door seal
and auger shaft located under the hopper. Even though measures have been
taken to eliminate the problem, little success has been achieved.

RECOMMENDATION NO. 1 - The current hopper should be replaced with a larger
externally fed lime hopper.

2. TUnlike the other treatment facilities, the above. plant is not
fenced in. It is located on the corner of Curtis and Bandcross Road,
making it very accessible to trespassers. The chlorine drums are located
outside of building. This situation is potentially dangerous since these
drums are accessible to the public and.can be easily tampered with.

RECOMMENDATION NO. 2 - Fence in the entire treatment facility.

3. This facility is, also, not provided with auxiliary power for
in-plant operation 'in the case of power outage.

RECOMMENDATION NO. 3 - Provide auxiliary power for im—-plant operation for
such an emergency situatiom.

Courthouse Bay and Montford Point Water Treatment Plants

4. The zeolite softemers at these two treatment facilities will
eventually need replacing. At Montford Point Plant, the softeners are
very old and antiquated. One of the Courthouse Bay Plant softemers has
begun to corrode. Hence, the latter was tested by Base personnel this
past summer and was still found to be structurally sound.
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RECOMMENDATION NO. & - Efforts should be initiated to provide for the
future replacement of these tanks.

Hadnot Point Water Treatment Plant

5. The chlorine tanks are located in the chlorine storage room
where there is inadequate ventillation. There was a window open, however,
during cold weather, this window will be shut. Further, it is located too
high off the floor to be of any benefit to plant personnel entering the
room in the event of a chlorine gas leakage.

RECOMMENDATION NO. 5 — Chlorime gas is approximately 2.5 times as heavy as
air. In case of a leak, it would therefore seek the lowest level. Install
a vent with an exhaust fan at floor level to be switched on prior to emter-
ing the room. This will prevent the inhalation of toxic and hazardous
fumes, which can be fatal. Personnel using gas masks should practice
regularly with them in order to become proficient in their use and
accustomed to breathing through them. The acceptable safety practice for
the chlorine gas mask is to properly store it, available for instant use

at a convenient location outside of the chlorination facility. .

6. At the present time, the Quality Control Laboratory Chemist
position is vacant. The vacancy announcement to f£ill this position has
been advertised since March 1979, however, mo one has been hired. The
incumbent will be in charge of thlS laboratory, which performs a variety
of chemlcal, physical and bacteriological analyses of boiler, domestlc
waste, river, storm draln and potable water samples.

7. The Quality Control Laboratory is not certified. In

accordance with EPA's requirement, this lab should apply for interim
certification. :

RECOMMENDATION NO. 6 ~ 1In filing.an application for certification, the
EPA Region IV office, Athens, Georgia, is to be contacted. The point of
contact is:

Mr. Bob J. Carroll

Chief, Lab Services Branch

EPA Surveillance and Analysis Division
. College Station Road

Athens, GA 30605

8. The inorganic chemical amalysis for potable water is to be
performed every three years. It had not been done. Accordingly, potable
water samples were collected from various points on Base by LANTNAVFAC-
ENGCOM's Code 114 persomnel. They were then sent to the LANTNAVFACENGCOM
contracted laboratory for the required inorganic chemicals analysis. The
results are shown in Attachment 1. As noted, the suggested limit of 20
mg/1 for sodium in many. cases exceeds concentration for people on severe
salt restricted diets.
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RECOMMENDATION NO. 7 - The Base Medical Center should be notified com~
cerning the levels of sodium concentration in the potable water supply in
order that alternative measures may be implemented for those individuals
whose salt intake should not exceed the allowable limit. Further ques-
tions concerning this matter should be directed to Ms. D. Cantor, Code 114
of this command, telephone AUTOVON 690-7313.

C. Wastewater

1. LANTNAVFACENGCOM letter 114:DPG ser 6280 of 13 Oct 1978,
Attachment 2, noted the rapid increase in water and sewage flows. 1If this
recent growth trend continues, the MARCORB CAMP LEJEUNE water and sewage
treatment facilities capacity may be exceeded in the early 1980's.

RECOMMENDATION NG. 1 - The above reference recommended a base~wide A/E
study of water/wastewater systems in order to program an approximated
$20~-80 million MCON(s) (non-pollution abatement funds) to relieve possible
outyear overloads. Please advise LANTNAVFACENGCOM Code 114 as to the Base
evaluation of this situationm.

2. The EPA nation-wide enforced .secondary Natiomal Pollutant
Discharge Elimination System (NPDES) limit for fecal coliform is 200 MPN
per 100 ml. There is no maximum chlorine limit, however, in the current
NPDES permit for MARCORB CAMP LEJEUNE.

3. It was discussed in LANTNAVFACENGCOM letter of 8 Feb 1979
(Attachment 3) that toxic amounts of excess chlorine were being used (e.g.
historical weighted average effluent chlorine of 4.0 mg/l). As a result,
LANTNAVFACENGCOM recommended that the chlorine residual be reduced to
approximately 2.0 mg/l, based on {a) toxicity literature forwarded with
the 8 February 1979 letter, (b) the Virginia limit of 2.5 mg/l maximum,
and (c) the Maryland limit of 0.5 mg/l maximum, MARCORB CAMP LEJEUNE has
since reduced the residual levels to 2.0-3.0 mg/l.

RECOMMENDATION NO. 2 - Continuing efforts should be made to maintain

chlorine residual at approximately 2.0 mg/l. Although chlorine effluent
limits vary, effluent chlorine greater than 1.0-2.0 mg/l is gemerally not
required for adequate disinfectiom. It can cause the sewage effluent to

become toxic, thereby negating beneficial effects of the sewage treatment
plant. :

4. Metal steps leading into the Tarawa Terrace sewage treatment.
plant wet well are badly corroded. Some of the steps are missing entirely.
This condition makes access into and out of the facility very dangerous.

RECOMMENDATION NO. 3 - It is recommended that the metal steps be replaced
immediately. ,
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5. The Hadnot Point sewage treatment plant two 25-inch comm=i-
nutors are old and worn. They are no longer cutting/functioning propperly.
Utilization of these devices tends to reduce odors, flies and unsigh#t1i-

ness often found around screenings when comminutors are not used.

RECOMMENDATION NO. 4 - It is recommended that the Hadnot Point sewagee
treatment plant two 25-inch comminutors be replaced.

6. Exhaust fans for the chlorination room at the Montford Pooint
and Onslow Beach sewage treatment plants are absent. Moreover, the
chlorine gas mask at the Montford Point plamnt is located in the opercator
office, away from the chlorination facility.

Chlorine gas is extremely toxic and corrosive im moist aftmos-
pheres. It is very irritating to wucous membranes and small amounts in

the air will cause severe coughing when inhaled. Heavy exposure to #this
gas can be fatal. :

RECOMMENDATION NO. 5 ~ For the above treatment facilities, install exxhaust
fans at floor level to be switched on prior to entering the chlorine rooms.
Further, the acceptable safety practice for the chlorine gas mask is to
properly store it, available for instant use, at a convenient locaticon
outside of the chlorinationm facility.

7. Bathroom fixtures for plant persommel at the Onslow Beackth
sewage treatment plant are present, but have not been installed.

The importance of preventing infections cannot be overemgpha-
sized. Wastewater, sludge, screenings, etc. are potentially infecticous to
plant persomnel. Plant persomnel should therefore exercise great casre’
since they are not only coufronted with danger from infected wounds, but
are also subject to water-borne diseases from contamination introduceed
through the mouth. Good personnel hygiene and prompt medical artentiion

are the best defense against infections.

RECOMMENDATION NO. 6 - It is recommended that the sanitary fixtures =at the
Onslow Beach sewage treatment facility be installed to immediately immcrease
opportunities for plant persomnel to exercise better personal hygienes,
thereby reducing the chances of getting infection from contamination while
treating the sewage.

8. The Camp Geiger sewage treatment plant is meeting current:
NPDES limitation requirements, even though the advanced wastewater txreat-
ment portion of the plant is inoperative. The tertiary unit pumps arad
Quality Automatic Control System won't function. In additionm, the SILS No.
6 high'level panel light indicator on the 1lift station comsole won't go
off, indicating a possible shortage in wiring.

RECOMMENDATION NO. 7 - The decision has been made by base persomnel #to
continue operating the Camp Geiger advanced wastewater portion of the
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sewage treatment plant. Accordingly, it is recommended that perssonnel
from the Base Maintenance Department be brought in to work on/put: the
fac:.llty back into operatiom.

9. The MARCORB CAMP LEJEUNE boilers are contract-service=d by thhe
Dearborn Aqua Service of Wilson, North Carolina. It was indicate=d that
services 'were provided approximately every two months. At this t.ime,
samples are taken, tests are run and persomnel are trained to prowperly
operate the equipment. Hence, there does exist a need for a tech.nicallsy
trained individual to administer the boilers feedwater treatment progranm
to adequately interpret test data and to provide optimum boiler o peration.

Finally, no boiler samples are curreutly being submitted to BUMIN'ES for
check analysis, as required.

RECOMMENDATION NO. 8 - An experienced chemist with techmical knowledge oof
boiler water treatment should be hired to supervise the boiler feesdwaters
treatment program at all the MARCORB CAMP LEJEUNE steam plants.

RECOMMENDATION NO. 9 - In accordance with the requirements set fomrth
through NAVFACINST 5450.198 and LANTDIVINST 11300.4A, it is recomrmended
that a2 boiler water sample for each applicable boiler be collecteci/
submitted to the Bureau of Mines Water Service Laboratory, 4900 L=Salle
Road, Avondale, Maryland 20782 for check analysis. NOTE: This i= their
new .address. ’

10. The MARCORB CAMP LEJEUNE water and sewage treatment plants
are excellently run operations. Nevertheless, there was evidence of
sporadic maintenance problems which indicated the periodic shortagses of
plant persomnmel. Likewise, a severe personnel shortage was report. ed in
the Natural Resources and Environmental Affairs Divisiom.

RECOMMENDATION NO. 10 — It is recommended that additional persomne 1 be
hired at both the water and sewage treatment facilities to provide ade-
quate staffing.

RECOMMENDATION NO. 11 -~ It is further recommended that the Natural
Resources and Environmental Affairs Division be adequately staffed to
perform/meet the necessary demands for the envirommental program.

Field Head Facilities

1. During a recent conversation with Mr. Jack Knight at tkze Nort'h
Carolina State Board of Health, existing state statutes governing i=he
installation and use of ground a‘bsorpnon sewage disposal systems wvere

discussed. It was stated that primary regulatory responsibility foor thesse
' systems lies with the local health departments. For sanitary sewagse dis—
posal systems with 3,000 gallons or less which do not discharge to surfacee
waters, permits are issued by the North Carolina Health Department. For
all other such facilities of greater than 3,000 gallons capacity, t—he
North Carolina Department of Natural Resources and Community Develo-wpment
issues permits. These permit requirements are primarily applicable: to the

CLW
0000000256



private sector, unless it is established that the sewage disposal (from
military installations) result in the discharge or runoff of pollutants
affecting public waters.

RECOMMENDATION NO. 1 - Attachment &4 provides a copy of North Carolina's
statute for Ground Absorption Sewage Disposal Systems of 3,000 gallons or
less design capacity for review. Accordingly, it is recommended that
these requirements to construct/operate an "approved privy" as outlined in
the legislation be strictly adhered to.

2. Field head facilities at the MARCORB CAMP LEJEUNE Veronah Loop
K Range are wooden structures consisting of a pit, floor and seat assembly.
Drums are placed at the bottom of these pits to collect humanwastes. It
was learned that, in certain instances, these drums had been found sitting
in pools of water, due to the high groundwater table.

RECOMMENDATION NO. 2 - In mo case should the depth of the pit be excavated
such that contamination of groundwater will occur. The recommended depth
should be mo less than 12" above the groundwater table. It is also recom-
mended that any existing field head facilities located in or found contam—
inating the groundwater be abolished, the pit completely covered with
earth and the privy building moved to a suitable site.

Erosion/Sediment Control

1. Accelerated erosion from unprotected construction sites and
other land disturbing activities constitute a major pollution problem.
Sediment suspended in water runoff settles out depositing soil and other
materials into rivers, lakes and streams. As a result, stream channels,
lakes and reservoirs become filled, thereby having detrimental impact upon
the environment. Accordingly, Federal and State regulations have been
created and are being enforced to effectively control ereosion/sedimentation
during active comstruction or after stabilization. Preventive measures,

however, are genmerally considered frem both a technical and ecopomic view
point.

2. 1t was observed during the recent visit that MARCORB CAMP
LEJEUNE does have significant erosion/sediment control problems associated
with the sanitary landfill site, and the Engineering Equipment/Rifle Range
training areas. Comments on construction site erosion problems have been
addressed to the ROICC.

RECOMMENDATION NO. 1 - Compliance with Soil Conservation Service erosiom
control requirements, and other Federal or North Carolina State regula-
tions {(Attachment 5) are legally mandated. It is therefore recommended
that a separate FY-82 pollution abatement MCON project be submitted as
soon as possible. 4An A/E preliminary study may be required to outline the
scope of this project and the scope of work for this project should be
coordinated with North Carolina State Coastal Zone Management Office.

cLw
0 0000000257



D. Operator’s Training and Certification

1. Operators of Navy treatment facilities (potable water, sewage
and industrial waste treatment plants) are now required by law to meet
certification requirements of the state in which the facility is located.

Compliance with the aforementioned requirement is mandated by the following
legislation:

a. BSafe Drinking Water Act (SDWA), PL95-523 - established
specific legal requirements for the provision of adequate treatment and
monitoring of public water supplies.

b. Clean Water Act (CWA), PL95-217 - established requirements
for pollution control facilities to comply with state and local adminis-—
trative and procedural requirements, including operator training and
certification, as well as all discharge standards.

2. There is one operator in responsible charge for all potable
water plants on the base and another for all the sewage treatment plants.

3. The highest state certification requirement for water treat-
ment plant operators is Class A and lowest is Class C-well. The highest

certification level for wastewater plant operators is Class IV and the
lowest is Class 1I.

4. The potable water treatment plant operator in responsible
charge has a Class B license. However, a recent conversation with Mr.
C. Rundgren of the North Carolina State Health Department stated that
in order for the MARCORB CAMP LEJEUNE water treatment plants to be in
compliance with the state certification requirement, -the operator in
responsible charge must pass the Class A licensing examination. This
certification requirement was not only based on types of potable water
treatment performed, but also considered that one man is in responsible
charge of eight separate treatment systems. '

RECOMMENDATION NO. 1 - In order to meet state requirements for the Potable
Water Works, it 1s recommended that the Class B operator in responsible
charge be recertified at the Class A level.

5. The operator in responsible charge of the seven wastewater .
plants has a Class IV licemse. These facilities are, therefore, in com—
pliance with the state certification requirements.

6. The Environmental Quality Control Laboratory physical ‘science
technicians perform the following tests: turbidity, bacteriological,
fluoride and chlorides on potable water samples, and BOD, S5 and fecal
coliform on the wastewater samples. Moreover, analyses are performed once
a month for BOD, DO, fecal coliform, pH and temperature on upstream and
dovnstream receiving waters, including 71 storm drain outfalls monitoring
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RECOMMENDATION NO. 2 - The Environmental Protection Agency conducts excel-
lent training courses in the areas of water quality management, chemical
and bacteriological analyses, and others. Such courses, desigmed to
develop expertise and sharpen required skills necessary to achieve an
effective water pollution control and abatement program, would prove
beneficial to the laboratory technicians. For additional information and
details concerning these courses, refer to LANTDIVNOTE 6280, 114 of 20
September 1979, entitled "Availability of EPA's water quality control
training courses for FY-80; announcement of."

E. 0il

1. As a result of two previous comprehensive studies, one per-
formed by Stearns, Conrad and Schmidt (SCS) Engineers {Contract
N62470~76-C~1863) and the other by Austin Brockenbrough and Associates
(Contract No. N62470-78-8-8268), all known areas of existing and potential
0il spills and oily wastewater discharges on Base were identified. MILGCON
Project P-996, entitled "Industrial Waste Collection and Treatment Facili-
ties", to correct those deficiencies is approximately ninety percent design
complete and is scheduled to begin construction in FY¥-80. However, Spill
Prevention Control and Countermeasures (SPCC) to eliminate/comtrol spills
from 55-gallon 0il drums for an estimated 1,561 space heaters have been
deleted due to cost limitations.

RECOMMENDATION NO. 1 -~ A separate FY-81/82 oil SPCC pollutiom abatement

MCON project should be resubmitted to include provisions for the estimated
1,561 space heaters.

MCAS (H), NEW RIVER

2. A berm at the motor pool, Building 119 utilized to retain the
wash water until it enters the sewer collection system is inadequate., It
does not extend far enough to enclose the entire wash area to prevent
wastewater runoff from entering the adjacent storm drainm.

RECOMMENDATION NO. 2 - The MCAS motor pool, Building 119 washrack berm
should be extended to enclose the entire area to prevent wastewater runoff
from entering the adjacent storm drain.

3. Many problems identified during the recent survey were related
to personmel carelessness and negligence rather than the lack of proper
0il spill/collection equipment. The following were moted:

a. Cigarette butts and other garbage placed in waste oils,
eventually clogging up funnel discharging into the waste oil tanks.

b. O0il needlessly being spilled around waste oil collection
tanks.

c. 014 paint, rags, paper and similar refuse discarded on
ground around waste oil collection tanks. (:‘_\ﬁd
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d. Helicopter washing and evidence of solvents, and fluids/
oil discharges on helicopter pad area at MCAS (H), NEW RIVER which drains
into the storm drainage system. These storm drains are not equipped with
oil/water separators. :

RECOMMENDATION NO. 3 - Pollution control equipment will prevent/abate
environmental impact if properly utilized. The above practices must
therefore be discontinued. All waste streams should be segregated and
disposed of in an envirommentally acceptable manner. Helicopter washings

should not be done on the helicopter pads, but on wash racks intended for
that purpose.

4. The catch basin at HTMS-29 for the oil/water separator is not
functioning properly. The seal appears clogged up and the storm drain ,
needs cleaning out, evidenced by much sand buildup. A work order request

had been submitted, but no action has currently been initiated to correct
the situation.

RECOMMENDATION NO. 4 - Expedite the work order request to put this oil/
water separator back into proper operation.

5." After maintenance is completed on the helicopter internal fuel
storage tanks at Hangar 518, they are placed ocutside on a concrete pad and
allowed to drain. Am oil path can be observed heading toward a storm
drainage ditch located at the base of the down hill grade.

RECOMMENDATION NO. 5 - These fuel tanks should not be allowed to drain
their oily residues onto the concrete pad(s). The tanks should be rinsed
clean to collect and dispose of the oily residuals in an acceptable manner
prior to draining, or ports permitting tanks to drain should be closed.

6. It is understood by LANTNAVFACENGCOM that remaining known
wastewater/oil environmental deficiencies which concern the treatment of

coal piles runoff will be accomplished as part of the MARCORB CAMP LEJEUNE
boilers coal conversion program.

F. Solid Waste

1. P.L. 94-580, Resource Conservation and Recovery Act of 1976
and Executive Order 12088 of 13 October 1978 mandate that federal agencies
involved in solid waste management shall comply with both substantive and
procedural requirements of Federal, State and local regulatory agencies.

Consequently, the State of North Carolina does require permit{s) to oper-
ate solid waste landfills.

At the time of this survey, MARCORB CAMP LEJEUNE did not have

a permit to operate the sanitary landfill. However, a sanitary landfill
operating plan had been submitted to the State for approval to acgquire a
permit for the disposal site.

CLW
0000000260
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RECOMMENDATION NO. 1 - It is requested that this Command be kept advised
of the Base landfill permit compliance status. Upon receipt of the permit,
it is further requested that a file copy be forwarded to this Command.

2. 40 CFR 241, "Guidelines for Land Disposal of Solid Waste" and
40 CFR 257, "Criteria for the Classification of Solid Waste Disposal Faci-.
lities" require that land disposal facilities be designed, constructed and
operated in a manner to protect groundwater from leachate contamination.

Since the Camp Lejeune area depends extensively or groundwater
as a potable source, MARCORB CAMP LEJEUNE was requested on 7 September
1978 to forward 15 water samples to this Command from landfill test wells
for chemical analysis. Results of the chemical analysis dated 18 July

1978 did not indicate any severe contamination of the ground-water under
the landfill.

RECOMMENDATION NO. 2 -~ Once a year, monitoring of the landfill test wells
is recommended. Monitoring is necessary to evaluate either the potential
danger to or the impact on groundwater quality by providing early indica-
tions of contaminants movement from disposal facility into the groundwater.

3. Large quantities of aluminum cans, cardboard, wood and various
types of metal are still being disposed of in the landfill, inspite of the
Base recycling program to recover such materials. Moreover, it is DOD
policy to reduce the amount of materials wasted and to recover/recycle
materials from solid and other waste products as an alternative to land-
filling, incineration or other disposal manner which is environmentally
harmful/economically wasteful. :

Recent solid waste management study performed by SCS Epngineers
has found it feasible, and recommended increased material recovery and
energy recovery. Energy recovery is to be generated in the form of steam
recovered from the wastes after material recovery.

RECOMMENDATION NO. 3 - More stringent control should be initiated om types

of material being disposed of in the landfill. This control may be imple~-
mented through stricter enforcement of current Base regulation(s) to source
separate/recycle materials or by establishing a staging area at the land—-
£i1l 'site, in addition to Base regulation(s) for materials recovery.

RECOMMENDATION NO. 4 - Based upon the SCS Engineers report, plans should
be finalized soon concerning future solid waste management. Further
questions or guidance concerning this matter should be directed to Mr. P.
Cunanan, Code 114 of this Command, telephone AUTOVON 690-7313.

CLW
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G. Hazardous Waste/Toxic Substances

Background

1. Hazardous wastes are those wastes which may cause or contri-
bute to adverse acute or chronic effects on human health or the environ-
ment when such wastes are not properly controlled. These wastes primarilly
consist of by—products of industrial production, surplus chemicals, salvaage
materials and sludges and may be in the form of solids, slurries, liquidss,
gases and powders. Hazardous wastes may include residues from pollution
control devices {e.g. electrostatic precipitator dusts, industrial waste

treatment plant sludges) as well as chemicals and pesticide substances
(DDT, etc.)

2. 1Identification, handling and disposal of hazardous and toxic
materials has in the past been an area of relatively minor concern. New
stringent legislaion, increased information concerning toxicity to humanss
and the enviromment, along with the increasing frequency of accidents
involving hazardous materials have rendered past handling and disposal

methods unacceptable and re-emphasized the importance of acceptable han-
dling and disposal methods.

A legal compedium regarding hazardous and toxic materizls andd
solid waste is included as Attachment 6. ’

Pesticide

1. At the present time, MARCORB CAMP LEJEUNE's pest control shop
has 132 gallons of silvex stored. This chemical along with the herbicide=

2,4,5-T was published on an EPA Stop sale list for their manufacture and
use. .

RECOMMENDATION NO. 1 - It is strongly recommended that remaining con-—
tainers of silvex NOT be used. The herbicide should continue to be store=d
until further notification from the Applied Biology Branch, LANTNAVFAC-
ENGCOM Code 10A. 1In the case of significant container(s) deterioratiom,
Code 10A should be conmtacted immediately for instructions.

Asbestos

2. Asbestos presents serious occupational, health and environ—
mental problems. Prolonged imhalation of asbestos fibers can cause
impaired breathing or asbestosis. Asbestosis is a progressive, diffuse,
non-nodular fibrosis of the lungs. Asbestos has also been linked as a
contributing agent to cancer of the chest and abdominal membranes.

-3, Section 112 of the Federal Clean Air Act as amended (40 CFR

61) prohibits visible air emissions and provides proper handling and dis—
posal procedures for asbestos. See Attachment 7.

CLW
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4. Under the Resource Conservation and Recovery Act (P.L. 94-580),
hazardous wastes legislation addressing handling, transport, storage and
disposal requirements are in proposed form. However, they should be
finalized and promulgated in final form sometime during the early 1980's.
These proposed regulations will also address state requirements for
Hazardous Waste Management.

5. 1t was stated that asbestos shinglés have been disposed of at
the Base landfill. The current practice includes wetting the material aud
burying it along with the rest of the refuse.

RECOMMENDATION NO. 2 — There should be a specific location within the
landfill to dispose of asbestos materials. This location must then be
recorded for future reference, because once asbestos has been buried in a
landfill, future excavation of that site is prohibited.

RECOMMENDATION NO. 3 ~ It is recommended that MARCORB CAMP LEJEUNE land-
fill be operated in accordance with 40 CFR 241 guidelines. Asbestos

materials properly handled and disposed of will not pose a health hazard
or environmental problem.

RECOMMENDATION NO. 4 - It is recommended that the Camp Lejeune Regional
Medical Center and LANTNAVFACENGCOM, Code 114 be contacted concerning
specific health or environmental disposal problems, respectively.

6. On 5 July 1979, a letter was forwarded from the Natural
Resources and Environmental Affairs Division to Base temants requesting
identification of hazardous materials requiring acceptable environmental
disposal. Accordingly, hazardous waste materials identification lists
(Attachment 8) from MCAS (H) NEW RIVER and 2nd Marine Division, FMF,
Tarawa Terrace were provided. In addition,.laboratory chemicals from
MARCORB CAMP LEJEUNE High School have also been stored awaiting acceptable
disposal.

RECOMMENDATION NO. 5 - All questions concerning ‘environmentally acceptable
disposal methods for hazardous materials should be directed to Mr. Sonny
White, Code 114 of this Command, telephone 804-444-7313 or AUTOVON
690-7313.

7. Base Maintenance conducted a Base survey of all transformers
containing Polychlorinated Bi-phenyls (PCB's). An Engineering Service
Request has also been submitted to LANTNAVFACENGCOM Code 114 to provide
technical assistance in the development of a plan to prevent PCB's from
spilling into the waterways.

8. MARCORB CAMP LEJEUNE's Defense Property Disposal Office (DPDO)
is currently holding 304 transformers received from Base Maintenance for
disposal. However, DPDO decided not to get rid of these tramsformers
until it has been determined whether or not they contain cooling oil or
PCB's. Approximately 5,094 4-ounze cans of DDT are also being stored in a
trailer awaiting disposal by DFDO. |

CLW
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RECOMMENDATION NO. 6 - Disposal for the above materials should be under-
taken in accordance with Defense Logistics Agency (DLA) guidelines. It is
further recommended that the transformers be tested to ascertain their
content.

CLW
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IV. MARCORB CAMP LEJEUNE, POLLUTION CONTROL PROJECTS REVIEW

Project Program Project
Number Year Description : Remarks
P-996 FY-80 Provide wastewater treatment for $10, 000,000

8 water plants, 1 cooling tower,

14 boilers, 6 pools, 1 septic tank,
7 battery shops, 1 pest shop, 2
paint shops, 1 PPP shop, 3 photo
shops, 20 washracks, 69 waste oil
systems, 53 maintenance shops, 46
grease racks, 50 POL storage areas,
146 £ill pipes, 144 fuel tanks, 20
unloading areas, 9 fueling areas,

9 pumphouses, 3 condensates, 1 wash
basin, 2 coil pits, 1 crash crew
facility, &4 maintenance lots, 3
streams and phaseout 64 washracks.

CLW
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PHYS1CAL AhD CHEHICAL AHJ&LYS!S OF - WATER

SAMPLE NO.

#1381

r:ha- (Stotion or wnit)

M3 _CAMP LEJEUNE

DATE .

August 31, 197¢

7.:: {liswe ond location of laborstory)

Shvesd ,aou (lotution of admpling point

| SHNINGS | IAB_QRAE_QBIE&,_LM;B Cygre s _AVenue Vlrg:mla Beach V::.rga.n:.a

a1 LOTNG 1006 EM _Clubh — Hadnot Point ' .

SOLLISTED BY R Py ,,,_

. - [8/24/79

HouR SOURCE (Deaignate ground, surface, reow, trested)

2 aSON FO EXAMINATION

STWA ANALYSIS

- JEXAMINAYION REQUESTED BY

NOYZ: A1l results reported in parts per million unles> otherviase noted except-for pll, tzmperature, and specific
conductenco. Ono Jiter of potable waler ia »asueed to weigh one kiiogrom.

Check (X) individus] ilems to be included in tho Special
Analyses. Requesr detesminstion only of those swdataences
suspected of Being present in significent amounta.

Je - : FIELD AHALYSIS prh. - ROUTINE LABORATORY ANALYSIS
pE T . - TENPERATURE S (CHECX ONE) - -
’ oF oc | meouEsTED . | { ot azovesyo
- ITEM v PPM - 3. cotom N
2. TARBON DIOXIDE (CO2) ' <1 . :
3. OiIssoLvED oxYGEN (03) 2. TURBIBITY - . Ny
2. HYDROSEN SULFIDE (HyS) : ” L )
S. CHLORINE DEMAND {CIp) 3. ALXALINITY {CaCO3)
> .
FISLL ANALYSIS BY ‘4 T 4 2] .
- 2. TOTAL HARONESS (CalCQy)
DATZ OF ANALYSIS S. NON-CAHBONATE HARDNESS (Caco3) (By Computation)
P, SPECIAL LABORATORY ARALYSES S- CARSONATE HARDNESS (CaCO;) (By Computation)

7. TOTAL DISSOLVED SOLIDS

224.0

rxy 1 PTEM PPM 3. SPECIFIC CONDUCTANCE (Hicrohos) R
- As <0.01 ' -
- Se ) <0.005 1TEM i -~ pPM
"3. Pb - <0.005 S. CALCIUM  (Ca)
4. B 10. MAGNESIUN (NJ) =
3 Cu . 0.083  {'i- sopiww (Fa) asg-popasuiusy(X) SIl20.4 3
§. Za . 0. 006 12. HYDROXIDE (OH)* N~
7. Cr (Hexavalent) <0.0042 13. BICARBOMAYE {HCO3)* )
i 8. PO 14, CARBONAYE (€03)°* .
s. <d <0.005 5. SULFATE- (SO4) <0.1
1w, O 16. CHLORIDE (C€1) mqg/l 12.74
H 71, Phemolic .Compounds (PP3) T7. NITRATE (¥03) (*) ~
i 12, Uikevs (Spesily) 13. 126n  (F=) ToTAL mo/1 Q.07 i
. Barium ' <0.02 15, WAGANESE (Nar) <0.01 :
1 Mercury <0.002 20, S1LiCA {8i0;)
) 8. gilver <0.01 21, FLUORIDE (F) 1.0 ‘
is. . »State whother determined or cooputed frow P and 50 2lkalinity.

RIMARKS (Such av unweusl eppesrance, tnsic, odor, ete.)

. CLW
0000000266 -

(*) Sample preserved with Nitric Acid
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.

PHYSICAL AND CHEMICAL ANALYSIS OF WATER 1380
FROA: (Sistion or wnit) ' OATE
MCB CAMP LEJEUNE ‘ © - [August’ 31,],979

TO: (Uswe asd logation of lnboratory)

JENNINGS LABORATORIES,INC. 1118Cypress Avenue ,Vlrgz_n:u.a Beach,Virginia
SANPLE 1RG0~ { Lozstion of alunpllnj point}

TERAWA TERRACE .
COLLECTED Y ) ) . |DATE ) HO{?R SDURCE (Denignate growund, surfsce, raw, trosted)
’ ' ~8/24/7% ' - ‘ :

HEASO? FOR EXAMINAT 10N . ] . JEXAMINAY 10N REQUESTED BY
"SDWA ANALYSIS B

FOYZ: All ren ult> ropnrtvd in ports per pillion wnless otherwisw noted except. for N, tamper.rtura, and apecific
‘conductance. One liter of potrble wvater is azsumed to weigh one kilogram.

1. FIELD ANALYSIS 1ii. . ROUTINE LABORATORY ANALYSIS ]
1. pR - - TEMPERATURE ’ {c:!scx' ONE)

e .- Iy oc . | reouzsven ] fng’r REQUESTED 7

ITEM - - PEM . COwRr i o . . :

Z. CAR3OM D1OXIDE {CC5) . ‘<l o - fxm T

3. DISSOLVED DXYGEM (O3} 2. TLRBIDITY

X, HYDROGEN SULFIDE (HyS) . " -

5. CHLORINE DERAND (CIz) . ) 3. ALKALINITY (CaCO3)
FIZLD ANALYSIS DY /. . : ) ‘1° . L

S, TOTAL HARDNESS (CalQz)

RQATE OF ANALYSiS

. S. NON-CARSONATE HARDNESS (CaCO,) (3y C;:;wputation )
'LH. SPECIAL LABORATORY ANALYSES 15+ CARBONAYE HARDNESS (CoC0 .} (By Computation)
g Check (X) individual items to be included in the Special -
Analyses. Requeat determination only of those sudatances 7, FOTAL DISSOLVED SOLIDS
suspected of bring present in pignificont amounts, . : -
(x) ! I TEM PEM 3. SPECIFIC CONDUCTARCE (Micrombos}

1. As ) <0.01

i 2. Se { .<0.005 1TEM 32N

; 3. Pb <0.005 S. caCivM (Ca)
4. B 10, mHaGNESIUM (i)
5. Cu 0.087 1. 50014 (Ne) ixeooagssvanefX) 7.2
& ZIn ° . <0.0605 12, WYDAOXIDE (.*3*
7. Cr (Hexavalent) <0.0062 13. SICARBORATE (5CO4)" "
3. PO 14. CAmDONATE, {CO3)3° -
s, Cd <0005 15. SULFATE- (504) 32{0 -

: 10, N . 15. CWLORIDE (C) mng/l 16.24

-' 11, Phsnolic Compounds (FP2) - V7. MITRATE (Md3) {*)
12, Dihera {Speeily) 13. IROM  (Fe) ToTAL mag/1 0.18
2. Barium i <0.0Z 15, MAGANESE (¥n) <0.01 ]
M. Marcury <0.002 20. SILICA (5i0;)
5. o:iver _ <0.0L 21. FLUORIDE (F) 0.71
5. X . *St3te vhather deterained or computed frow P and SO alkalini:y.

REMARXS (Such a» wunusvsl!l appearance, teste, odor, efc.) CLW

(*) Sample preserved with Nitric Acid ) . |
| - 0000000267 -

LABORATONRY ANALYSIS BY Q‘: . h’-‘-\TE OF AHALV:S
. ) ==
-_4.- .C"//\./’_ Pt 2 //) p . ‘ 8/31/,9
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PHYSICAL AHD CHEMICAL ANALYSIS OF WATER

SAMPLE NO.

#1379

FUDHL (Station or mxt)

MCB CAMP LEJEUNE

DATE

. August 31.1979

TO: (lawe ond location of laboratory)

JENNINGS LABORATORIES,INC.1118 Cypress Avenue,Virginia Beach,Virginia

SAGFLE FROX {Locetion of ssnpling point)

COURTHOUSE BAY CO-MESS

COLLECTED QY

DATE

HOUR SOURCE (Pevigrate ground, surfoee, roe, trested)

REASON FOR EXAMINATION

8/24/79

EXAMINAY |ON REQUESTED 8Y .

NOTE: All resulta reportod in parts per nillion unless otherwise noted except. for pH. temporature, and spscilic
condncisnco. One liter of poiablo water is sssumed to weigh one kilogram. -
. FIELD AHALYSIS Hi. . ROUTINE LABORATORY ARALYSIS
t, pH R TEMPERATURE {CHECX ONE} .
oF oc : N i REQUESTED i f NOY REOUZSTED
ITEM PPM 1. coLoxm L oL
2. CARSOM DIOXIDE {CO2} <l .
3. DISSOLYEDG OXYGEN (0O3) 2. TURBIDITY’
4. HYDRDSEN SULFIDE  (HpS) - .
3. CHLCRINE DEMAND (CIgp) 3. . ALKALINITY (CaCO3)
F1ELD ANALYSSS 3Y ¢ 5 i 340
4. TOTAL HARDNESS (CalQy) .
DATE OF ANALYS.S S. HON-CARDONATE HARDNESS (CaCO;} (By Compuration)
il. SPECIAL LABORATORY AMALYSES 6. CARBONATE HARDNESS (c;ws'J (By Compuiation)

Check (X) individus) itemn 2o be includ=d in the Special
Anxlysss. Request determination only of those svdstances
suspeeted of bring present in significont amounts.

7, TOTAL DISSOLYED SOLIDS

160.0

1.

x) 1TEM . PPM B. SPECIFIC CONDUCTANCE ($ficroxhos)
) 1. Ax <0.0Ll :
Se <0.005 1TEM Y=

3. Pb <{.005 9. CALCIUM (C3)

4, 3 10, MAGNESIUM (XN3) ] S
5. Cu 0.037 11, 001t (Na) IXROTANIRCINGG) A 50.4 /
5. Zn 0.005 12. RYDROXIDE {(O¥)* Ml
7. Cr (Hexavalent) <$.002 13. BICARSONATE (HCO3)*

- s, PO 14, CARBONAYE (CO3)*

s. Cd <0.005 15. SULFATE- (SOy) <{Q.3.

e, CN | 16, THLORIDE (CF . : ' 17.49

$1. Pazaolic Compounda (PP3) 17. NiTRATE (X03) : ’ (=)

12, Others (Speciiy) 18. 120N (Fe) Toval ' 0.02

3. Barium <0.02 19, MAGANESE (Hn) <0.01

4. Mercury . <0.002 20. siLicA {Si0y)

5. Silver <0.01 21, FLUDRIDE (F) Q.34

16, ) R *Statc vhother determined or cozputed from P and 30 alkolinity.

RIXAKS (Sveh o wnueval sppeserance, tovts, odor, ete.)

(*)} Sample preserved with Nitric Acid

CCLW.
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L%BCRAT”PY ANALYS1IG BY S

S '// \-//-//"O,'.) 24 k

OATE OF ANALYSIS

8/31/79
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‘ : PHYSICAL AHD CHEMICAL ANALYSIS OF WATER {578
FAIGU: {Station or weit) . L DATE
MCB CAMP LEJEU\]E ' August 31,1879

792 {liswe ond location of lnboratory)

JENNINGS LABORATORIES,INC.1118 Cypress Avenue Vlrg:.n:.a Beach Vn.rgz_nz.a
3 SeLE FROM {Location of anepling point)
MIDWAY PARX {HOLCOMB BLVD.) 1711 B Butter Drive
COLLECTED QY . DATE HOUA SOURCE (Mesignate ground, aurfsce, ruw, trested)
’ ’ /24/79- . . ’ . ) o y

AEASON FCR EXAMNINAT{OM L . EXANINAY ION REQUESTED BY . -

KNorzZ: All r-au.lt.: seported in parts per million unlcsz othervise noted except. for p.‘!, tcmperoturc. and specific
. conductance. Ono liter of potable watcr is asnumed to veigh one Xilogrom.

1. - FIELD AHALYSIS ’ iti. . ROUTINE LABORATORY ANALYSIS
1. pH R © TEMPERATURE {CHECX ONE) i
3 . N I ] oc . - | =EouEsTED -} { wor rzovesteo
1 TEM PPM f. COLOR . . ’ . .
2. CARBON DIDXIDE (CO3) o . . : <1l ' ' T [ A
3. DISSOLVID OXYGEN (03) 2. :;uasmirv‘ :
A. HYDAOGEM SULFIDE (HpS5) N -
5. CHLDRINE DEMAND (CIg) ) 3. ALRALINITY ( CaCD3 )
FIELD l»m.\LYs:s 8y / . . . . N L - 1M0
. © ' B TOTAL HARDNESS (CaCQy)
TAFE OF AMALYS)S . i e : ] 5. NON-CARBONATE HARDNESS (c.-cos) (By Cosputation) R
1i. SPECIAL LABSORATORY ANALYSES 6. CARBONATE HARDNESS (€2003) (Sy Computation)
Cheex (X) individual itews to be included in ths Special | -
Anslyses. Reguest determination only of those auvdatances 7, TOTAL DISSOLVED SOLIDS
svapzeted c!_be:'nz present in significont azounts. . P 260.0
rx) | 1TENM . PPM 3. SPECIFIC CONDUCTANCE (#izromhox)
T as <0.01 :
{ 2. S= <0.005 . 1TEM ' , PPM
3. Pb <. 005 © 3 9. Calcium (Ca)
4. B . 10, MAGNESIUM (%g)
s. Cu i 0 012 . 15, SODIM (M) ANSXBSWTSINRIL) 1i.2
6. In Lo . 0 011 12, HYDROXIDE {OH)*
Y. Cr {H=xavalent) ) o 007 13. BICARDONATE (HCO3)*
s. PO . . 14. CARSONATE (CO3z)* . .
5. Cd <0 005 I5. SULFATE (S0;) <0.1
te. o ' . 15. CHLOR1DE (1) ra/l 19.99 -
;13. Phenolic Compounds (PP3) . 17. MITRATE . (203) (%)
] 132, Dihers (Specify) . 13, 1394 (Fe) TovAL mg/l 0.02
3. Barium . <0.02 19, MAGANESE (¥n) ’ <0.01
1. Mercury <{0.002 20. SILiCA (Si0y)
15. Silver ] <3.01 21. FLUORIDE (F) 1.05
i 38, . *Stage whether deternined or coaguted from P and 30 nllalin._it_v.

REII2KS {(Such ax wnuowsd spprorance, tante, odor, etc.)

(*) sample preserved with Nitric Acid - CLW

1
3 .
! -
00000002689
LAHOIATOPY ANALYSIS BY , ¢ - R V! DATE OF ANALY3{S
L / N B0 I . 3/31/79
DD o, o 7 ;0 . J 7T ' . S/N O1C2-LF-007-2208
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PHYSICAL AHD CHEMICAL AMALYSIS OF WATER

SAMPLE NO.

21377
FRON: (Station or wnit) . . BATE
MCB CAMP' LEJEUNE ' pugust 31, 1979

T3t (Dswe orcd Jocation of laboratory)

JSENNINGS LABORATORIES, INC. 1118 Cypress Avenue ,Virqinia Beach,Vir

SAMPLE FROM (Lozatson of asapling point)

MONTFQRD _POTNT "O¢

B

ginia

COLLECTED Y

I

CATE

8/24/79

HOUR

SOURCE (Newignate ground, sur fece, raw, trested)

REASON FOR EXAMSNATIOM

EXAMINATION REQUESTED BY

< onauctanc-..

. NOYZ: All reaults reported in part. per wmillion vnleas othcrwise noted except- for pH, remperature, and spccx(;c
Gna liter of potable water is sasumed to weigh onec kilogram.

1. .

ROUTINE LABORATDRY ANALYS is

i- . s FIELD AHRALYSIS
1. pH .

TEMPERATURE

(CHECK ONE)

oF

e ~

i REQUESTED

NOY¥ REQUESTED

ITEM

1. coron

2. CAR30ON DIOXIDE {CO3)

PPM

<1

3. DISSOLVED OXYGEM (03)

2. TURZIDITY -

TOTAL HARDNESS

4. HYDRCGEN SULFIDE  (H35)
5. CHLORINE OsMand (CI3)} a. ALRALINITY (CaCO3)
FIELD ANALYSIS ay / P : vy
4. {CslQ3)

LDATE 0F ANALYSIS

5. NON-CARBONATE HARDNESS (c:co_', } (By Computation)

SPEC JAL LABORATORY ANALYSES

h
.

Check (X) individuel items to be included in ths Special

CARZONATE HARDNISS (CaCO3) (By Computation)

. Analysea. Request determination only of those awvbatances 7, TOTAL D{ISSOLVZD SOLIDS
suspected of being przaent in sijnificant apounts. 344.0
(X} 1 . I TEM . PPM 8. SPECIFIC CONDUCTANCE (Mizrozhos)
1 As -<0.01
2. Sa <0.005 ITEM P
3. Pb <0.005 9. CALCILM (Ca) -
i. B . . 10, MASNESIUM - (M) Y
5. Cu mg/l 0.021 The SODIM (Na) MEXSSIISRNCRITR) 71 82.5
5. In ‘ 0.011 32. MYDROXIDE (CH)* X
< Cr (Hexavaleat) <0.002 13. BICARSONATE (HCO,)*
3. PO ’ . 14, CARSONATE (C03)*
s. Cd . <0.005 15. SULFATE. (50;). mg/1 2.50 z
30, C8 . . 15. TNLSRIDE (C1) ng/1 35.92
t1i. Phenolice Compounda (,P3) 17, NITRATE (20,) ‘L’;_%\_
1z, Othars {Specify) 18, 1208 (Fe) tovaL mg/l (’ 1.35 /5
2. Barium <0.02 13, MAGANESE (#n) NGB
4. Mercury <0.002 Z0. SILICA (5i0p)
5. gilver <0.0L1 21. FLUCRIOE (F) 0.47
6. *Srate whother deterained or coaputed frox.2 and LD alzalini‘w».

RIMARXS (Such a9 unusual appearance, taste, odor, etc.)

(*) Sample preserved with Nitric ACJ.d

CLwW
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SAMPLE NO.

%1376

ERM: (Stotion or mi’t)

¥CB .CAMP LEJEUNE

PHYSICAL AND CHEMICAL ANALYSIS OF WATER

DAYE

Nt (Fame ond location of leboratory)

JENNINGS LABORATORIES,INC.1118 Cypress Avenue Vz.rgn.n:x.a Beach VJ__rg:Ln;La

SASPLE FROM (Locatzion of aswmpling point)

ONSLOW "O" CLUB

COLLECTED ay

DATE

8/24/79

HOUR SOURCE {Dezignate ground, surfoce, ' raw, treated)

REASON FOR EXAMINATIOM

- SDWA ANALYSIS

i

EXANMINAT IOM REOQUESTED BY.

NOTZ: All reaules reported in parta per million ounleas otherwise noted except. for pi, tewperature, amvd apecific
conduc:nnca. Ona lxtq-r of patable vater is ssavmed to weigh onr kilogrom.
. . L FIELD AHALYSIS L. ROUTIHE  LABORATORY AHALYSIS
1. pH . TEMPERATURE ) (CRECX ONE)
: op . ee {xsouesr&n t NOT REQUESTSED
1TEM . PPM 1. COLOR . ER
<1
2. TAR80M DIOXIDE (CO3) R .
3. O1SSOLYED OXYGEN (03) 2. TuRsIONTY
4. WYOROGEN SULFIDE (Hy5) :
. CHLORINE DEMAND (CIo)} 2. ALRALINITY (CaCOy3)
FIELD ANALYSSS BY 4 MO
.. [*. TOTAL HARDNESS (CaCQ3):
DATZ OF ANALYSIS 5. NONeCARIONATE HARDNESS (Camaj (By Cosputatioen)
ii. : SPECIAL LABORATORY AMALYSES

6. CARSONATE HARDNESS (C:CO3) (By Computation)

C‘rec} {X) individual items to be included in the Spezioal
Analysea. Reguest determination only of those avdytances

7, TO"»\L DISS50LVZD SOLIDS

suspected-of being preaent in significent amounts. . 284 .0 mg/l ’ :
xy | T 1TEM PPM 8. SPECIFIC CONDUCTANCE (Hizro=ho}
1. As | <0.0L1
2. Se <0.005 1TEM PPM -
3. Pb <0.0405 S. CALCIUM (Ca)
4. B 50, MAGNESILY (M32) "’*\
3. Cu mg/l 0.058 bi. S0D1M (Na) muprRoTamSmNEY) | i~ a13.2 , -/
5. In 0.012 12. HYDROXIDE (OH)® N
7. €T (Hexazvalent) <0.002 13, BICARBONAE (HLO3)*
8. PO 14. CARBOMATE (£O;)* -
s. Cd <0.005 V5. SULFATE ({304) W"G‘,/l 1.0
‘ 13, X L5, CHLSRIBE (CJ) g/ 2:31. .24
1i. Prenolic Compounds (P23) 17. NITRATE (NO3) ’ { % ) _
| 12, Others (Specify) $8. IRCN  (Fo) TOTAL wna/i /—vo_d
3 3. Barium <0.02 19, MAGANESE (Mn) < 0.0
11+ Mercury <0.002 20. SILICA (S5i03)
15.511vex <0.0+t 21, FLGORIDE (F) 0 4o
11s. *State vhother drtermined or cosputed from P and 30 =wlkslinily.

RIMMRXS (Such S wnueual sppedrance, teste, odor, etc.)

(*)} SAMPLE PRESERVED WITH NITRIC ACID

CLW
0000000271
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- DATE OF ANALYS #1S

August 31,1979

DD LTI
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PHYSICAL AMD CHEMICAL ANALYSIS OF WATER

SAMPLE NO.

#1375

FROM: (Station or wnit)

MCB CAMP LEJEUNE

DAYTE

August 31,1979

. TO: (llame ond :
JENNINGS LABORATORIES,INC.,1118 Cypress Avenue, Vlrglnla Beach,Virginia

raca:x on of Insborstory)

SAPLE FROM (Locstion of sampling point)

RIFLE RANGE EXCHANGE SNACK SHOP

COLLECTED 2Y

DATE

8/24/79

HOUR SOURCE (Dewignote ground, sur face, raw, trested)

REASON FCR EXAMINATIOMN

S5DWA ANALYSIS

EXAMINAY ION REQUESTED BY -

" conductapcs.

NOTZ: All vesulta reported in parts per million unless othermise noted except. for pd. 2enpu-rntnre, and apeciiiec
Ona 2iter of potable watars iy szsused to ¥eigh one kilogram. .

1. FIELD ANALYSIS 111, . ROUTIHE LABORATORY ANALYSIS
. pa TEMPERATURE ' {CHECX ONE)
B T I % . K jszoussrso | sor reouesszo
CITEM PPM 1. coLor

2. CARBOM DIOXIDE (CO2)

o<l

3. DISSOLVED OXYGEM (Ogj

.}2. TuRBIDITY'

4. HYDAICSEN SULFIDEZ (K3 S)

5. CHALCRINE DEMAND (CIn)

a. ALKALINITY (Cal03)

FIELO ANALYSIS

ay -

P . ) MO

"l YOTAL HAkDNESS (Callz)

IDATE QF ANAMLYSLS °

S. ‘NON-CARDONAYE l-weonsss (Cam ) By C‘nnpu:otron)

il.

SPECTAL LASORATORY ANALYSES

S+ CARIONATE MAADNESS (CaC0,) (By Compuiation)

Chzck {X) individual items to be intlud=d in the Specisi
Anslyses. Request determination only of those sudotancea
suapected of being present in sijnifican? anmounta.

7, TOTAL DISSOLVED SOL1IDS

424.0

T

{x) I TEM PPM 8. SPECIFIC CONDUCTANCE (Microxhos)
. As <0.01 ' .
2, S» <0.005 1TEM - PPM
3. P> <0.005 S. CALCIUM (Ca)
R 10. MAGNESIUM (M2) L
s. Cu ma/l 0.033 [*1- sooim (¥a) SEXSBHNRRN ££) { 77.5 J
5. Zn . 0.034 |t12- wvoroxine (ow)* ~Ne——
7. Cr (Hexavalent) <0.002 |13. sicareomate (7C0;5)*
s, PG $4. CARBONATE (CO3)°
s, Cd <N 005 |35 SULFATE- (50,) <0.1.
] tc, C 11s. cuteaios (C1) mg/L 42,90
{ 11. Phenolic Compound: £2°2) 17.. RITRATE  (/403) {*}
i 12. Cthers (Speciiy) 18, 120N (F=2) TvoTAL mg/]_ 0.02 T
113 Barivm <0.02 19. WAGANESE (¥n) <0.01
4. Mercury <0.002 {20. siLich (Si05)
15, S:.lver <0.01 21, FLUCRIDE (F) 0.34
“16. : *State whether determined or computed from P and X0 alkasiinii».

REMAAXS (Such sa wnusuel appearance, taste, odor, ciec.)

(*} Sample preserved with Nitric Acid

CLW
0000000272

LACRATORY ANAL r;l;’s*r /
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CATE OF ANALYSIS
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YSICAL AND CHEMICAL AHALYSIS OF WATER

SANPLE NO.

1374

7 13M: (Seation or wit)

B _CAMP- LEJEUNE

MC

DATE

August 31,1979

T9:

 TENNINGS LABORATORIES,

FSAUPLE FRom (Lozation of sbmpling point)

(Nrwe ond locotion of laboratory)

I\TC..1118 Cypress Avenue ,Virginia Beach,V:Lrg:.m.a

CAMPGERIGER (MCAS)YMESS HALL g-64 0 )
SOLLECTED SY ) DATE . ) HOL:E SOURCE (Peaignate ground, Surface, row; treated)
8/24/79 n

REASON FOX EXAMINATION

SOWA ANALYSIS

EXAMINAY ION REQUESTED aY

HOTE:
“conduclance.

All results reported in perts per nillion unlesws otherwise noted except- for pH, tempcr-turu-, and .pccxflc
One fiter of polablo watar iz assumed to weigh onc kilogran, i -

FIELD ANALYSIS

Pil. . - ROUT{NE IABGRATORY ABALYS}S

s, 5

TEMPERATURE

(CRECX ONE)

or og’

| rEcuEsTED ) | | noT zcuesten

1TEM

PPM

i. CoOLOR

2. CARBON DIOXIDE (CO3)

<1 S A

3. DISSOLVED OXYGEM {O2)

2. TURBIDITY.

4. HYDACGEN SULFIDE (/#5) .

5. CHLOAINE DEMAWD (CIz)

3. ALKALINITY (CaCO3)

FIELD ANALYSIS BY *

P . . . MO

H. TOTAL HARDNESS (Ca20Q3)

CATE OF

ANALYSIS

|5+ NON-CARBONATE HARDNESS '(Caco3) (By' Computation)."

ii.

sb

CIAL LASORATORY AMALYSES

Check (X) individual items to be included in the Spenial

Anslysea.

Requeat determination only of those suhstances
suspected of .being present in aignificent asounts.

6. CARBONATE MARDNESS (CaC0,) (By Computation)

] issgu
624

T

€x) ITEM . PPM a. s#.;cl_FLt_:_gp.\aucr( CE (Hicrozhos)
1. As - - <0.01 S
2. Se ' <0.005 1TEM PPN
3. Pb <0.005 9. CALCIUM (Ca)
4. B 10, MaGNESIUM (43) p e *
5. Cu ma/1 0.025 1. SODIM (Na) ADZBRBEI X3) I 142.5
£ Za 0.005 12, wyDROXIOE (OH)* ~N———
I. Cr (Hoxavalent) <0.002 33, 21CARBONATE (HCO)®
3. PO 14, carBONATE.(CO3)°
5. Cd <(.005 15. SULFATE (S0;) : 26.50
50. CN . ; 15. CHLORIOE ¢ CI) 102.47
1. Pa=xnoliic Compounds (222} t7. NiTRATE (NOj) {*)Y
12, Others (Specify) 38, 120N (Fo) ToTAL mg/l ' 0.04
j 3. Barium «0.02 IS, WAGANESZ (¥a) <0.0L
:4_:.“‘137_”3_'.{'“ <0 002 20. SiLicA (Sidy)
sigiiver <0.01 21, FLUGRIDE (F) ] 1.07
153 *State whether determined or cosputed frow P and 20 alxelinity.

REWARXS (Suveh a0 wnunusl sppearence, isate, odor. ete.)

(*) Sample preserved with Nitric Acid

ety

CLW |
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C S Lo 334026
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Comamandar, Atlantic Division, Haval Facilities Faginwerling Counaad -
. T To: Coztnndizy Seaaral, Mariaa €oxpa Bass, Camp. Lejeuna :

_. . Bubjs . Maxins Coxrps Bass, Cimp Lolouna) propesal fox Basé’:ﬂwma watex/ -
. _ . - - Wastewassr Syscen Stedy oL o R e Ll

T xasl:. {1) Swwmary of the Revlew fox Sewags Treatoent Reqduirensnts for.a - .. o
- - M¥2w Sarzacks in ths Courthouse Eay Ares a1 tha ¥ew Hospiltal . ]
3% the Hednot Point d¥aa of Marlas Corps Bass, Camp Lejesna ©.

. 1. Rewiew of seunga tresiment Yequiremenis for a mew basrucks. in the -7 -
Conrrhisuaa Bay area nad the nww hospiral. ia the Hadeolh Polmt area of o
. Maxiia Corps BDass, Comp Lajsuns (MARCORD {AMP LIIECEZ), ds suxmardzad ina -
enclosuxe {1}, Sarer tresiment depand reccordz have shous zinilax Inercasass

»
.

.2, If these xecent treads contlnwe, the waker asd sewage traatment
fneflisies will evcesd their dzaisn .capacity in the early 1980°'s. | -
. T Costinual growth wmay rajulrae majer fspility expansioss costiug $20
pilllon to %33 miliica, Thareforas, the Atlsntic Divisios, Naval Faci- o
Xirles Enginasring Comsoxd (LANTZAVPACENGUON) rucommends HARCORS CAMP o
LEIEUNSE roview tha racent prowsa treads ond provida currsat projected’
cowth figures fox each srea of MARCORZ Ca&¥P LEJEUNE. It is recommended
r:ar fhess projsctiens include populaticn estizales, propozed- industeiol
voeratlons, and usage rates per person and/or incdustrial operation.

3. " Pasiga of such a major faclliry ezpansion will raguire extansive : .
preliminary studies including: potentisd for vppradisg/connolidaring : -
treatsmeny puita/pump shations, study of infilizationfinflow, effects of ’
consolidated discharzes i yacelving waters, yoteanrisl for elimination
of dischargss tacoush lavd applleation, applizabiliry acd potentiel
sayiags from woter coassrvation techaigues. 1Lt is therefore racommandad
‘Fnat thes: projections be completed in time to allow for project pro-
graamine and prelininary studies to accoumodate FY-E2/33 projecta.

) ‘ L J..G. Ieech'.;
) . S By -direction

e . . . ) L CL ) Goodwi
: Lopy tol - . . W
- L3

f . . Richaz
€58 {LYF-2) ’ . . - S
Co - \ 10/11/
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DEPARTMENT OF THE NAVY . : TELEPHONE HO,

ATLANTIC DIVISION : AUTOVON 690-731
NAVAL FACILITIES ENGINEERING COMMAND - 7313.
- NORFOLX, VIRGINIA 23511 IN REPLY REFER TO:
114:DPG
6230

8 FER 1979

From: Commander, Atlantic Division, Naval Facilities Engineering Command
To: Commanding General, Marine Corps Base, Camp Lejeune, NC

Subj: Recommended correct:.ve actions for rema;f.nlng known wastewaterl
. ) 011 env:.ronmental deficiencies

Ref: (a) Nat:.onal Pollutant D:z.scharge Ellmlnatz.on System (NPDBS)
_.". Wastewater Discharge Permit NC0003239
(b) - F¥80 Pollution Control MCON Project P-996 ($9 000 + 1\)
(c) Clean Water Act of 1977

Encl: (1) Sewage Treatment Plant Excessive Chlorination estimates
(2) LANTNAVFACENGCOM ltr 6280 114:DPG of 13 Oct 7~8 ”

1. On 22 September 1977, the U. S. Environmental Protect:x.on Agenc'y
'(EPA) cited Marine Corps Base, Camp Lejeune, as a “major polluter” for
noancompliance with the legal requirements of reference {(a), which covers
the seven Marine Corps Base, Camp Lejeune, sewage treatment plants and
the industrial wastewater/oz_l d:}.scharges to the 71 storm dra:.ns.

2.. Reference (b) will provide by 1 July 1981, the several hundred )
corrective action items which will bring Marine Corps Base,. Camp Lejeune,
into compliance with reference (a). .

3. In accordance with reference (c), state envirommental requirements
will become part of the next Nationmal Pollutant Discharge Elimination
System {NPDES) wastewater discharge permit. The present permit expires
31 December 1979, and reapplication is due 30 June 1979 (LANTNAVFACERGCOM
technical assistance w::.ll be available).

4. The next (FY80) NPDES Permit may require:

a. More monitoring of the sewage treatment plants and receiving
waters (e.g. monitoring for chemical oxygen demand, phosphorus, and oil
in accordance with the new definition of secondary treatment).

b. Operation of the advanced wastewater treatment portion of the
Camp Geiger sewage treatment plant. A "Waste Load Allocation Report™
should be requested of North Carolina to justify whether there is even
an env:f.ronmental need to operate this system.

in enclosure (1), excessive, toxic amounts of chlorine are b d at
a cost of $50 - 100,000 per year.

: 000000027%

ATTACHEMENT (3)

e Sewage treatment plant effluent chlorine limits :dgmsed




114:DPG

Subj: Recommended coxrective actioms for remaining known wastewater/
oll envirommental deficiencles

5. Although the EPA consilders the operation/msintecance of the seven

- sewage treatment plants to be excellent, the capaclty of the plants may

be exceaded in the early 1980"s as discussad in enclosure (2). PFlease

advige LANT‘LA\F’?ACEBGCOA Code 114 as to your evalvation of thils s*I tuation. ‘

6. l)u.e ‘to cost linitations of raference (o), th° "}3751( to provide ofl’
Spill Prevention Control Counter Measures (SPLC) for an estimatad 1,551
: These ‘itens should be resubmitted as a .
pollution abat amant ZICON.

. 8pace neaters was deletad.
s‘eparat.e ?zaz/ 82 oil SPCC

T 7. heferance (b) is to attain comnliance with rs ference (a} wuch doas'
not ragulre eroslon control. Compli=nce with Soil Congservation Sarvice
erosion contrel requirements is, bowever, also legaily reguired and a

_ Separate ¥F¥82 pollution abatement MCOH. should be submitted 23 soon as

" possibla. An AfE preliminary study will probably be required to dalin~- .

eate the scope of this pra_)ect.

8. Rezaaming known wastewater{ oil envirounamental deficiencles concern

ths treatment of the coal plle Tumoff, which is understocod by LANTNAV-

FACENGCOM to be accomplished as part of the coal co*vers:mn of the

Marine Corps Dasa

Copy to:
COMNAVFACENGCOH
CEC {(LI7-2)
09A
ogp
1148

- 114/DPG
114/CRT
114 /MBW
114/DC
114/Jud
114/JRL.

» Camp Lejeuns, boilex

N

9. B. Teech

By direéction



MARINE CORPS BASE, CAMP LEJEUNE '
SEWAGE TREATMENT PLANT EXCESSIVE CHLORINATION ESTIMATES

Note: Although chlorine effluent limits vary, effluent chlorine greater
- than 1.0-2.0 MG/L is generally not required for adequate disinfecticon
and can cause the sewage treatment plant effluent to become toxic,
thereby negating the entire purpose of the sewage treatment plant.
(See attached discussion of chlorine toxicity).

Total Flo{v Weighted Average Excess Chlbrine_ Estimated Cost

Month (MGD) Chlorine (MG/L) {100 1bs. /month) per month ($000)+
OET 76 6.7 3.1 19-36 . 2-7
NOV 76 6.5 5.0 v 49-65 T 5-13

- . DEG 76 6.9 4.4 « 43-61 . 4-12
JAN 77 6.7 " 5.1 T 5471 . 5-14
FEB 77 6.6 4.9 45-60° . 5-12
MAR 77 7.1 4.6 48~66 o 5~13
APR 77 6.4 - 4.3 37-53 411
MAY 77 7.7 3.3 26~46 3-9
JUN 77 7.6 3.4 27-46 : 3-9

- JuL 77 7.6 3.5 30-49 *3-10

- AUG 77 8.1. 3.7 36-57 E 4-11
SEP 77 7.5 3.8 34~53 3-11

- OCT 7% 7.6 3.8 35-55 4-11-
NOV 77 8.1 4.1 43-63 4 4-13
DEC 77 7.9 3.9 39-59 4-12
JAN 78 8.7 3.5 34-56 ) 3-11
FEB 78 7.9 3.7 31-50 3-10
MAR 78 8.3 3.9 41-62 4-12
APR 78 8.0 5.0 40-60 : 4-12
MAY 78 8.8 3.9 43-66 4-13
JUN 78 8.3 - 3.9 40-60 4~12
JUL 78 8.3 3.5 32-54 3-11
AUG 78 7.9 4.1 43-63 4-13
SEP 78 8.1 3.6 32-53 3-11
OCT 78 8.1 3.9 40-61 412
NOV 78 8.3 4.0 . 42-62 4-12
DEC 78 9.3 3.9 46-70 5-14
27 Months 7.7 4.0 - , 40-58 - 4-12 i
(822 days) . Say: $50-$100,,000

’ per year

*Chlorine cost: $1-2 per pound dei::ending on locale and amount of purchase.
*#% LANTNAVFACENGCOM initiated monthly recommendations that the effluent
chlorine be lowered (i.e. to less than 2.0 MG/L). - CLW

0000000278

‘ Enclosure (I)
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PORTIONS OF THIS RBPORT ARE NOT LEGIBLE

HOWEVER IT IS 'IHE BEST REPRODUCTIO\I '
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: . TECHNICAL REPORT DATA . - .
- {Pleose read Irstrictions on the reverse before completing) s
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CHLORINE

. Total residual chlorine:

2.0 ug/1 for salmonid fish; ' - -
10.0. ug/1 for othar freshwater and marine organisms.

o

NTRODUCTION: ~ .t e S

Elemental ch'loszne"isza graenish-y.e'ﬂow'ga; that is highly ~ .~
soluble in water.. It reacts i:'eadiTy with many inorganic subéfances )
and all animal and plant tissues. The denaturin§ effect of -chiorine
on ani}nal and plant tissues fom; the basis for its use as an e'i’fe;c~‘
tive water or wastewater disinfectant. When chlorine.dissﬁ'lvas'.in
water, it hydrolyzes according to the reaction: CTZ + Hy0— HOCT +
H*_"+CL‘. Unless the concentration of the chlorine solution is.apove

Y000 mg/1, all chlorine will be in the form.of HOC1 or its dissociated

. > D e BART 4 . s ; s s
jons H* and 0Ci~. The HOC1 is a weak acid and is dissociated according

" to the ecuaticn, HOS1ZS KT +0C1™.

~.-¥—-7

The ratio batwesn HOCT and OC1- is a function of the pH, with
96 percent HOC] remeining at pH 6, 75 percent at ph 7, 22 percent at
pH 8, and 3 percent at pi 9. *The relationship of HOCI to pH is
significant as the undissociated form appears to be the bactericidal ®

agent in the use of chlorine for disinfection (Moore, 1951).

Chlorine is not a natural constituent of water. Free available

chlorine (HOCI and 0C1~) and combined available.chlorine (ne‘twnd
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grow in cooling water systems.

RATIONALE: _
" Chiorine, in the %reé available form reacts readily with
nztrogenaus organic materials to ‘Form ch}oramines. These compéunds
'are toxic to fish. Chioramines have been shown io bn siignt1y 1ess
toxic to fish than free ch!or7na, but their toxicigy is considerad
to ba close engugh to free chlor1ne that d]fferenhxat1on is not
warranted: {Merkens, 1958). Since the addition of chlorine or hypoch] oFi

+o water containing n1troganous materials rap1d7y forms ch]oramines,

chlorine pius chloramines. The persistence of chloramines js dependsed
on-the availability of material with a lower oxidation-reduction

potentiat. - o : : .

in unch?or1nated wastewater discharges. No Tish were .ound in wata.

with a chiorine residual above 0.37 mg/1 and the spacies diversity
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‘jndex reached zero at 0.25 mg/1. A 50 percent reduction in the '

spacies diversity index occurved at 0.10 mg/i. ‘ Of the 45 species ‘
" of fish observed in the study areas, the brook tréui and brown t?ou.t"
were the most sensitive and were not found at residual chlorine levels
above about 0.02 mg/1. In studies of caged fish placed in waters’ L
downstream frorﬁ ‘chlorinated wastewater discharges, thé Michigan Depart:
_ment of Hatural Resources (1_97}) ‘r;epnrteci that 50 percent of the rai nbow
trout died wi thin 96 hours at residual chlorine cor)‘centratibrés of 0.014
to 0.029 mg/'l.. Some ﬁsh.‘_d'ied ;15 ;far 2s. 0.8 miles {1.3 km) downstream'

. from the outfa'ﬂ.

Studies described by Brungs {1973) indicate that salmonids are
the most sensitive fish to chlorine. A. vesidual c}ﬂ;orine'congentraizionv
0f0.006 mg/1 was lethal td trout fry in two days {Coventry, et al., 1935).
The 7-day LCsp for rainbow trout was 0.08 mg/1 with an estimated median
period of survival of en2 year at 0.004 mg/1 (Merkens, 1958). | Rainbow -
tréut wefe shown %o a: cigia canc-entrati'on of 0.601 mg/l..(Spraé;ua and ~
Drury, 1969). ' Dandy (1572) demonstrated that bréok trout had a mean
surbival time of 9 hours at 0.35 mg/1, 18 hours at 0.08 mg/1 and 48
_ hours' at 0.04 mg/i, with mortality of 67 percent_;fter 4 days at 0.0
mg/i. Pike (1571} observad & 50 percent brown _tmut -mrta'iii:y at -

6.02 mg/1 within 10.5 hours and 0.01 mg/1 with 43.5 hours.

The range of ai:nte'iy Tethal residual chlorine concentrations is

narrow for various species of warm water fish. Arthur (1972) determined

CLwW
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. ch‘!orina for Carmams was 0.22 mg/1 and that all fathead mi nnows ware

96~hour LCgq values for the ‘wa‘l]e&e', black bu‘hhéad white suc;}éer,
yallow percn, 1arg=moutb bass, and the fathead minnos. The observed

concentration range Was O 0% to 0.30 mg/].

Using Fathead minnows in a continuous- bjoassay technique at
Michigan treatment-plants, Zillich (1972} found that an average concen-
tratien of 0. '15 to 0.21 mg/} killad all of the lest fish and that ‘ -
. concnntradons as low as 0.07 mg/"( caused some: morta‘!ities. Py]e (1950)
demonst*az, d a 50 percem: morta’!i..y of smallmouth bass exposed to 0. 5
mg/1 withm 15 hours. The mean 96-hour LC5D value for go‘lden s‘ﬁners
'was D.19 mg/l (Esvelt, et a'l., 1971). Arthur and Eaton (1971)= werking

with fauhhad ninr'ows and the Treshwater crusta cean, Garrmarus pszudolimnasus;

3
2
5

in dﬂute was ..ewatnr, found that the 96-hour LCSO of total residua]

dead after 72 hours at 0:15 mg/i. At concentrations of 09 mg/i, a'l'l
fish survived unti) .tha seventh day when the first death occurred. In
‘exposure to 6.05 mg/1 residual ch]orine; fhese 1nyes’t1_gaéors hfound )
raduced survival of Semmarus and at 0.0034 mgf} thare was reduced
reproduction. Growih and survival of fath ad minnows after:__-é‘{ veeks.
were not affectad by continuous exposure to 0.043 mg/1 residual chlorine.
‘The 'highest Jevei showing no signiTicant feffec? was 0.016 mg)?. Working’
with secondary wastewatér effluent, Arthur (1972) found that repro< .-
duction by Gc.rma’-ns was reduced by res"idua] concentratwns above 0.012

rg/? residual. ch]om ne,

In marine water, 0.05 mg/1 was the critical chiorine level for

young Paczﬁc salmon exposed for 23 days (Hoﬂand, et al., 1960}. The -
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"1etha3-thresho1d for chinoock salmon and coho salmon for a 72-houy

‘exposure was. noted by these investigators to be 1ess_tﬁan 0.01 mg/1
chlorine; Studjes on the -effect of residual chlorine to marine .
phytoplankton indicate that continuous exposure to 0.10 mg/1 reduced
pr1man; production by 70 percent.whxie 0.2 mg/I for 1.5 hours reduced

- primary productxon hy 25 perceni (Carpenter, et al., ]972) Laboratoxy
s;udies on ten species of marﬁne phytop}anktcn indicate that 2 50
percent reductxon in growuh rate occurred at chlorine concentrataons of
0.075 to 6.250 mg/1 dur1ng -a 24—hour exposure periad {Genti]e, et al., _;
1973). stters are sensztzve to ch1or7ne cancentratIOns of 0.07 -to '
0.05 mg/1 and react by reducvrg pumping ac bivity. At chlorine. concen—

trations of 1.0 mg/l effactive pumping could not be maintained (Galtsoff
’1945). B

) Chlorine residuals oF 10 ug/1 have been éh&wﬁ to kili adu]t -
salmonid fish in a peri ad of-several days 1n fresh water and the Tny ’
of these speciés have been killed in chlorine residuals of 6 ug/1

The p*itorion of 2 ua/1- hiorxne should af ord protection to this group
of fish when exposed on 2 contxnuing basis. Coasiﬁeriné the data
presanted above, a criterion of 10 ug/l should afford protection to
Other freghwatar fish and.marine aguatic 1ifé'(Bxun§s, In Press). Brungs
(3873} reported that {;c;uatic organisms may tolerate short~term exposure
o higher levels of residual chlorine than the concentraticns which have
2dverse chronic effects. Basch and Truchan (In Press) have shown that

Tepeatad daily edxposure at these levels will have toxic effects an .aguatic

life,
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SECTICN 130-160 OF CHAPTER -130
OF THE GENERAL STATUTES OF NORTH CAROLI NA
AS AMENDED BY 1977 GENERAL ASSEMBLY

§130-160. Sanitary Sewage Disposal; Rules.

(a) Any person owning or controlling any single or multiple famlly
residence, place of business or place of publlc ass embly shall pro-
vide a sanitary system of sewage disposal consistimg of an approved .
privy, an approved septic tank system, or a connection to a public -
oTr commuriity sewerage system. . Any such sanitary sewage disposal
system with 3,000 gallons or less design capacity serving a single
or multiple family residence, place of business, or place of public
assembly, the effluent from which is not discharged to the surface
waters, shall be approved under rules and regulaticns promulgated
by the Commission for Health Services. All other such sanitary
sewage disposzal systems with more than 3,000 gallomas design capacity
shall be approved under rules and regulatlons promalgated by the
Environmental Management Commission pursuant to the applicable
provisions of Article 21 of Chapter 143.

(b) Notwithstanding the provisions of subsection 2) of this section
and the provisions of G.S. 130-17(b), any sanitary sewage disposal
system subject to approval under rules and regulations of the
Commission for Health Services shall be reviewed arad approved under

rules and regulations of a local board of health im the following
circumstances:

(1} The local board of health, on its own motiora, has requested
the Commission for Health Services to review its proposed
regulations concerning sanitary sewage disposal systems.

(2) The Commission for Health Services has found that the regula-
~ tions of the local board of health concernimg sanitary sewage -
disposal systems are substantially equivalemnt to the commis-
sion's regulations, and are sufficient to safeguard the public
health.

{c) The Commission for Health Services from time ®o time, upon its
own motion or upon the request of a local board of health or upon

the request of a citizen of an affected county, may review its find-
ings under subsection (b) of this section. Subject to such review,
the commission's finding that local regulations meest the requirements
of subsection (b) of this section shall be binding and conclusive.

(d) The relationship between State and local regulations concerning
sanitary sewage disposal systems shall continue to be governed by

G.S. 130-17(b) except in those cases where local re=gulations have
been reviewed and approved pursuant to subsection (b) of this section.

(1957, ¢. 1357, s. 1; 1973, c. 471, s. 1; c. 476, s.csiﬁvNF. 860;
1977, c. 857, s. 1.)
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G.S. 130-17 is amended to read as follows:

{b) The local boards of health shall make such rules and regula-
tions, not inconsistent with law, as are necessary to protect and
advance the public health. Subject to the provisions of G.S$. 130-160,
where such rules and regulations deal with subject matter azlso
covered by rules and regulations of the Commission for Health
Services, and there is an emergency, or peculiar local condition or
circumstances, requiring such action in the interest of public
health, the rules and regulations of the local boards may be more
strlnoent but not less stringent, than those of the commission.

In other instances where there is a conflict between the rules and
regulations of the Commission and the local boards, the rules and
regulatlons of the Commission ‘'shzll prevail. All rules and regula-

‘tions heretofore adopted by a local board of health shall remain

in full force and effect until repealed by said local board of
health or superseded by rules and regulations duly adopted by said

.local board of health. (1977, c. 857, s. 2.)
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ARTICLE 13C OF CHAPTER 130 '
OF THE GENERAL STATUTES OF NORTH CAROLINA

GROUND ABSORPTION SEWAGE DISPOSAL SYSTEM ACT OF 1973

2130-166.22. Short title. =-- This Article shall be known and
may be cited as the "Ground Absorption Sewage Disposal System Act
of 1973." (1973, c. 452, s. 2.}

$130-166.23. Preamble., -- The General Assembly £inds and de-
clares that continued installation, at a rapidly and constantly
accelerating rate, of septic tanks and other types o=f ground
absorption sewage disposal systems in a faulty or improper manner
and in areas where unsuitable soil and population demsity adversely
affect the efficiency and functioning of these systesms has a detri-
mental effect on the public health through contamina-tion of the
ground water supply. Recognizing, howsver, that groumd absorption
sewage disposal can be rendered ecologically safe and the public
health protected if such methods of sewage disposal =zre properly
regulated and recognizing that ground absorption sewage disposal
will continue to be necessary for the adequate and e<onomical
housing of an expanding population, the General Assembly intends
hereby to insure the regulation of ground absorption sewage dis-
posal systems so that such systems may continue to be used, where
appropriate, without jeopardizing the public health. (1973,
c. 452, s, 3.) S

2130-166.24. Definitions. =-- As used herein, unless the con-
text otherwise requires: .

(1) T"Construction" means any work at the site of placement done
for the purpose of preparing a dwelling or mobile home for
initial occupancy;

(2) "Ground absorption sewage disposal system’ means a sewage
disposal method relying primarily on the soil for leaching
and removal of dissolved and suspended organic or minerzal
materials from human waste, including a privy;

(3) '"Health department’” means any county, city, district, con-
solidated city-county or other health department authorized
to be organized under Chapter 130 of the General Statutes;

(4) "Location"” means the initial placement of a2 mobile home;

{5) "Mobile home dealer” means every person or firm offering
mobile homes for sdale within this State;

(6) '"Mobile home sales lot™ means any place where two or more
mobile homes are displayed and offered for sale; :

(7) T"Relocation' means the displacement of a dwelling or mobile
home from one site to another; '

(8) ''Septic tank system" means a ground absorption sewage dispo-
sal system consisting of a holding or settling tank and a
ground absorption field. (1973, c. 452, s. 4.) '
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2130-166.25, Improvements permit require. -- (a) No person
shall commence the construction’ or relocation of any dwelling nor
sha-* any person locate, relocate or cause to be located or to be
relauated any mobile home intended for use as a dwelling, other
than. +1e in a mobile home park, on a site in an area not served
by a public or community sewage disposal system without first
obtaining an improvements permit from the local health department
having jurisdiction.

(b) The local health department shall issue an improvements
permit authorizing work to proceed and the use of a septic tank
oT other ground absorption disposal system when it has determined,
after = field investigation of the area, including such factors as
character and porosity of soil, percolation rate, topography,
depth to water table and rock or other impervious formations and
location or proposed location of any water supply wells, that such
a system can be installed at the site in compliance with the rules
and regulations of the local board of health governing such in-
staliations; provided, however, that no septic tank system which
is attempted to be installed shall be covered with the soil until
the ‘local health department determines that the system as installed
is In compliance with the rules and regulations governing such
installations; provided further, that this Article does not limit
or interfere with the authority of the Department of Human Resources
to adopt and enforce reasonable rules and regulations under authority
of G,S. 130-160, (1973, c. 452, s, 5; c, 476, s, 128.)

8130-166.26. Certificate of completion, -- Upon determining
that a ground absorption sewage disposal system is properly in-
stalled, the local hezlth department shall issue a certificate of
completion authorizing a conventional dwelling to be occupied
following construction or relocation activity upon that dwelling.

. Upon determining that a ground absorption sewage disposal system

is properly installed, the local health department shall issue a
certificate of completion authorizing a2 mobile home to be occupied
following its location or relocation. No person shall occupy a

-dwelling or mobile home until a certificate of completion has been-

issued. (1973, c. 452, s. 6.)

2130-166.27. Improvements permit or certificate of completion
requircd before other permits to issue. -- (a) Where comstruction
or relocation activity is proposed to be done upon a conventional
dwelling, no permit required for electrical, plumbing, heating,
air conditioning or other construction, location or relocation
activity under any provision of general or special law shall be
issued until after an improvement permit has been issued.

(b} Where location or relocation is proposed for a mobile home,
no permit required for electrical, plumbing, heating, air ccndltlon-
ing or other construction,-location or relocation activity under any
provision of general or special law shall be issued until after a
certificate of completion has heen issued, (1973, c, 452; s, 7,)}

CLw
0000000296



2130-166.28, Limitation on electrical service. =-- It shall be
unlawful for any person, partnership, firm, or corporation to allow .
any eclectric current for use at the locating or relocating of a
mobile home intended to be used as a dwelling, other than cne in a
mobile home park, or to a dwelling upon construction, location or
relocation until the official electrical inspector with jurisdic-
tion as provided in G.S. 143-143,2 certifies to the electrical
supplier that the required improvements permit for conventional
dwellings or the required certificate of completion for mobile
- homes has been issued. (1973, c. 452, s. 8.) :

£130-166.29, Appeal to local board of health. -- Any owner or
builder denied an improvements permit or a certificate of comple-
tion under this Article shall have a right of appeal to the local
board of health, provided such action is taken within 15 days of
denial, Notice of appeal shall be given by filing with the local
health director a demand for a hearing. Upon filing of such notice
the local health director shall, within {ive working days, transmit t
the board of health the papers and materials constituting the
record upon which the decision appealed from was made.

The local board of health shall hold a hearing within 15 days of
the receipt of the notice of appeal. The board shall give the
appellant not less than five days' notice of the date, time, and
place of the hearing. Any party may appear in person or by agent
or attorney. In considering appeals, the board shall have authority
only to determine whether a ground absorption system can be installed
in compliance with its rules and regulations or whether the work
done so complies. )

No person denied an improvements permit or certificate of comple-
tion shall proceed with any work or improvement activity whatscever
or shall occupy any dwelling or reside in any mobile home unless
and until the department issues the necessary permit, {1973,

c. 452, s, 9; 1877, ¢.239.)

2130-166.30. Judicial review. -- Any owner or builder denied
a permit under this Article shall have a right of appeal to the
district court having jurisdiction, if such appeal be made within
i0 day§ after the date of the denial by the board. (1973, c. 452,
s. 10,

2130-166.31, Duties of mobile home dealers. -- (a) Every
mobile home dealer doing business in this State shall be required
to furnish each purchaser of a mobile home an easily understand-
able summary of the provisions of this Article. The Department
of Human Resources shall prepare the summary and shall make suifi-
cient copies aveilable to dealers.

(b) Each mobile home dealer shall be required to post conspi-
cuously at the office of each mobile home sales lot the following:

"NO)TICE: State law requires that the local health
department determine the method and adequacy of sewage
disposal before a mobile home is placed on the premises."”

(1973, c. 452, s; 11; c, 476, s, 125) CLW
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3130-166.32, Exemptions. -- No provision of this Article shall
apply to persons developing land in areas not served by community
sewer Systems who present acceptable plans for installation of
community sewer systems to the local health department and the
North Carolina Environmental Management Commission and who certify
that such system will be installed before permitting occupancy.
(1973, c. 452, s, 12;°1974, c, 1262, s. 23. '

$130-166.33, Penalties. -- Any person who knowingly” vioclates
any provision of this Article shall be guilty of a misdemeanor and

shall be punishable by a fine not to exceed two hundred dollars
($200.00). (1973, c. 452, s. 13.)
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