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NOTICE

This report has been prepared by the Air Force for the purpose of
aiding study and research. It is not to be used for promotional or
advertising purposes and does not constitute an endorsement of any
product. The views expressed herein are those of the author/reviewer
and do not necessarily reflect the official views of the publishing
agency, the United States Air Force or the Department of Defense.
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PREFACE

This technical report has been written in two volumes due to its
Tength. Volume I contains the basic discussion, conclusions, and
recommendations. Volume II contains additional material, discussions,
and detailed survey data that have been summarized in the discussion
contained in Volume I. Volume II should only be required by those
agencies/activities that require a more complete technical discussion
and all collected raw data.

A preliminary version of this technical report, EHL(K) 72-23,
"Preliminary Report of Wastewater Treatment and Disposal, McGuire AFB
and Ft Dix NJ," November 1972, was previously distributed. The
preliminary version was lTimited in discussion and presentation of the
technical data which was not available at the time. This technical
report supersedes the preliminary report and no further reference to
the preliminary report is required.
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APPENDIX A

Related Correspondence

This appendix contains correspondence related to field studies
conducted by USAF EHL/K in September 1972.
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State nf New Joreey
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WATER RESOURCES
JOHN FITCH PLAZA, P, €, BOX 1020, TRENTON, N.J. C6ORB

\

November 22, 1971 '

CERTIFIED MAIL ' ‘ . .
RETURN RECEIPT REQUESTED , ' ' .

Base Commandex :
McGuire Air Force Base, New Jersey 08741 . g

Dear Sir: Re: McGuire Alr Force Base
Township of New lanover

Refercnce is made to Sec. 21(a) of the Federal Water Pollution Control
Act which states that "Each Federal agency...having jurisdiction over
any rcal property or fazility,...shall, consistent with the paramount
{nterest of the United States as determined by the President, insure
compliance Yith applicable water quality stapdards and the purposes of
this Actsvs" ;

In addition, the President's Executive Order 11507 of February &4, 1970
establishes that "The Federal Government in the design, operation and
maintenance of its facilities shall provide leadership in the nationwide
cffort to protect and enhance the quality of our air and water :
resources." Also, this Executive Order requires that necessary actions
to abate pollution by Federal agencies be completed or underway by
December 31, 1972.

Since New Jersey's water quality standards have been approved by the
U. S. Environmental Protection Agency, these standards are, in fact,

alsc Federal standards as provided for under the Federal Water Pollution =

Contxol Act.

We have found that the sewage treatment facility serving the installation .
under your comnand is discharging an effluent in violation of these 3
standards and alse in violation of R.S. 58:12-2. There is attached, for . '
your information, those New Jexsey statutes applicable in this instance.
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As a consequence of the aforesaid, there 1is enclosed for service upon
you an Order, in duplicate, made by this Department pursuant te the
provisions of the recited statutes.

Xindly acknowledge receipt of this Order by affixing your signature and
date of acccptance on the back of the original and return it to this
Deparcment in the enclosed envelope. The duplicate may be retained by
you,

Very truly yours,
|y

e
o

Charles M. Pike

Diractor -
6E5:G5 ; o ey B
Encls. ; B A r
G.C. = lionorable Herbert J. Stern g g o

Honorable John N. Mitchell

Mr. Gerald Hansler

Delaware River Basin Commission

Attormey Ceneral Kugler

Deputy Attoraey Ceneral Steve Gordon

" Commissioner Sullivan - ;
Philadelphia District Corps of Englneers "
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. WHEREAS,

WHEREAS,

'WHEREAS

VHEREAS ,

YV aboviarines o

WHEREAS ,

State of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION -

_ DIVISION OF WATER RESOURCES
JOMN FITCH PLAZA, 1, O, BOX 1390, TRENTON, N.J. 00325

ORDER

The New Jersey Department of Environmental Protection promulgated the
“01assification of the Surface Waters of the Delawarc River Basin, Being '
Vaters of the State of New Jersey," effective July 28, 1967; and

e Now Jersey Department of Environmental Protection promulgated "Regu= -
lations Concerning Treatment of Wastewaters, Domestic and Industrial,
Scparately or in Combination, Discharged into the Waters of the Delaware
River Basin, being Waters of the State of New Jersey," effective

November 1T, 1967; and

The New Jersey Department of Environmental Protection promulgated "Rules '
and Repulations Establishing Surface Water Quality Criteria," effective
June 30, 1971; and

on Juiy 26, 1971 the Water Quality Standards of the State of New Jersey
were approved, in their entirety, by the U. S. Environmcntal Protection
Agency pursuant to Section 19 (¢)(3) of the Federal Water Pollution
Control Act; and

‘The New Jerscy Department of Environmental Protection has found through

investigations made by jts reprcsentatives that the sewvage treatment ‘plant
owned and operated by the United States of America located on the premises
of McGuire Air Force Base, in the Township of New lanover, County of
Burlington and State of New Jersey, docs not conform to the aforesaid
regulations of the New Jersey Department of Environmental Protection and is
inadequate in capacity or unit design to properly care for, treat and dis=
pose of sewage received therein before an effluent from the said sewage
treatment plant is discharged into South Run, a tributary of Crosswicks
Creek, being waters of this State thereby causing or threatening injury

to the inhabitants of this State either in their health, comfort or propert;
in violation of R.S. 58:12-2; and

The Now Jerscey Department of Environmental Protection in consideration of
the aforcseid finds that in order for the sewage to be properly, adequately
end sufficiently treated and/or disposed of said sewage treatment plant -
must be altered, added to or improved in a monner approved by the New
Jersey Department of Environmental Protection; therefore

; A . oo
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NOTICE IS FURTHER GIVE
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NOTICE IS HERKBY GIVEN by the New Jersey Department of ¥nvironmenbal Protection
pursuant to R.5. 58:12-2 to the United States of Amerien requiring that
the sewafre 4{reatment plent loecated on the premises ol McCGuire Air Torce

_ BRase, in the Township of New Hanover, County of Burlinrton and Stote of

. New Jersey, must end shall, prior to February 29, 1972, ccasc the dig-~
charpe of improperly , inadequately and insufficiently treated scwape into
couth Run, & tributary of Crosswicks Creek, being waters of this State in
o manner approved by the New Jersey Department of Environmental vrotection

and

N by the New Jersey Department of Environmental Protection tl
such alterations, gdditions or improvements to the said sewage trecatment
plant shall pe in conformity with the master scwerafc plan for the County
of Burlington as epproved by the New Jersey Department of Bnvironmental

Protection.

-

NEW JERSEY DE?ARTMENT OF ENVIRONMENTAP PROTECTION
' ' ] sl T © y

Charles M. Pike

_Director-
‘Dated: Nevemher 22, 1971
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ML Y VD)
ATIN OF

suBian

DEPARTMENTY OF THE AIR FORCE
USAF DISPENSARY, McGUIRE
McGUIRE AIR FORCE BASE, NEW JERSEY 08641 -

SGPM/1Lt Jandrucko/2693 § DEC ®~H

Water Pollution Abatement Survey

MAC (MAASGP)
Attn: Maj Jones

1. Request that qualified personnel from the Regional Environ-
mental Health Laboratory (Kelly AFB) be placed on TDY to the

USAF Dispensary McGuire, McGuire AFB, N. J., to provide assistance
in water pollution abatement program.

2. Purpose of this request is to ascertain the quality of treat-
ment now provided by the McGuire AFB Sewage Treatment Facility,

to determine the sources and the type of industrial waste not
presently or adequately being treated, and to follow up on
recommendation made in Water Pollution Survey, McGuire AFB, N. J.,
January 1968, REHL (K) 68-1, as to their effectiveness.

3. This requirement is necessitated by a cease and desist order
(see Atch 1) served on McGuire AFB by the State of New Jersey,
Department of Environmental Protection, Division of Water Rescurces
It is our hope that information gained from this assistanhce survey
will lend insight into the nature of our alleged violation .of

the New Jersey's water quality standards.

e

GLENN R. GRAVES, Capt, USAF MC FS 1 Atch
Director Base Medical Services Cy itr, 22 Nov 71



REPLY TO
ATTN OF:

BURJECT:

DEPARTMENY OF THE AIR FORCE
HEADQUARTERS AIR FORCE LLOGISTICS COMMAND
WRIGHT.-PATTERSON AIR FORCE BASE, ORIO 45433

SGP 23 December 1971

Water Pollution Survey, McGuire AFB NJ

USAF Envirommental Health Laboratory, Kelly

The attached request from McGuire AFB NJ to evaluate the efficacy of
treatment provided by the sewage treatement facility for domestic and
industrial liquid waste is forwarded for your action.

FO THE COMMANDER

”Z@QA/() 10 /

-

] j%}x45?37
DORALD D. HIGCINSJ Lt Col, USAF, BSC 1 Atch
Chief, Bioenvironmental Engineering Division USAF Disp, McGuire/SGPM
Office of the Surgeon Ltr, 9 Dec 71/w .1 atcn

w/1st Ind MAC/SGPE 20 Dec

‘Cy to: MAC/SGPE
USAF Disp, McGuire/
SGPM )
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cc

Trip Report -~ McGuire AFB NJ 08641

Commander, USAF Euv Fealth Lab/CC, Kelly 4F3 TX 78241
AFLC/SCYE,Wright-Patterson AFB OH 45433
IN TURK

L. Place: McGuire AFB NJ 08641, (QUMAFB) EPA Region II Conference, NYC.
2. Inclusive Dates of Travel: 27 Feb ~ 2 Mar 1972, McCuire AFD NJ 08641.
2 Mar - 3 Mar 1972, New York City.

3. Persons Making Trip: Captain J. Tremblay, 1Lt N. Laub.,
4. Primary Mode of Traﬁsportation: Commercial Air,
3. Purpose of Trip: To coanduct a preliminary survey of McGuire AFB NJ
to determine the need for and scope of future water pollution sbatement
efforts. To attend a conference of representatives from federal facilities
located in Region II, Environmental Protection Agency (EPA) and discuss
environmental issues with the Reglon II, EPA's newly establiched Federal
Facilities Branch.
6. Persons Contacted: (See httachment.)
7. Observations and Findings:

A. DBackground

(1) Earlier Study. Ian 1967 an industrial waste survey of MAFB
was conducted by the EHL-K. Sources of untreated industrial waste dis-
charges were identified and corrective actions were recommended. Many
major reconmendations were accomplished, and most known untreated
industrial waste discharges were diverted into the base's domestic
sewage plant,

(2) Receiving Stream Standsrds
a. The receiving stream for the Ft Dix and MAFB secondary
sewage effluents is South Run which drains into Crosswicks Creek and

thence into the Delaware River. South Run has been classified by New
Jersey Dept. of Environumental Protection (NJDEP) as non-trout PW-2 waters

A-9 i



according to a recent report. (Reference Alexander Potter Assoc.
"Study of Sewage Treatment Facilities (Tertiary Treatment), Fort Dix
and McGuire AFB," U. S. Army Corps of Engineers, New York, January
3372.)

b. In June 197C a NJ State representative indicated that
the McGuire and Ft Dix treatment plants should provide 90 percent BODS
removal with au effluent value never exceeding 25 mg/l.

c. On 26 July 1971 NJDEP's latest water quality standards
of 30 June 1971 were approved by EPA in acccrdance with the Federal
Water Pollution Control Act. The only substantive changes in criteria
for non~trout FW-2 waters pertained to minimum dissolved oxygzen content
requircments, temperature limits, bacteriological quality and radio-~
activity linits. The minimum dally average of dissolved oxygen is now
5.0 g/l and not less than 4.0 mg/l at any time, vice the minimum average
of 4.0 wng/l.

(3) NJ State Cease and Desist Order

a. On 22 November 1971 the NJDEP issued an order to McGuire
AFB to "... prior to February 29, 1972, cease thea discharge of improperly,
inadequately and insufficiently treated sewage..." from the base's sewage
treatment facllity. This order alleged that the MAFBE sewage treatment
plant 1s inadequate to properly treat and dispose of sewage in accordance
with the State's water quality standards. Siwmilar orders were issued to
¥t Dix as well as seven other federal installatioms located in the state
of New Jersey.

b. With the exception of the McGuire/Dix complex, it appears
that the State will be satisfied with agreements from the other seven
installations to joln civil-military regional waste treatment systems.

The State's attitude is that such a scheme is not feasible for McGuire/Dix
since their bases are the bulk of the sewered population in the area.

c¢. Both Ft Dix and MAFB are operating secondary sewage
treatment plants producing a high quality effluent near design efficiency.
Both Dix/MA¥B plants combined currently discharge approximately 900 pounds
per day (1b/day) ‘of 5-day Biochemical Oxygen Demand (BODS) to South Run.
However, the State authorities have stated that this discharge overwhelms
the stream's assimilative capacity by a factor of at least 10 times. The
State evidently estimates that South Run can assimilate 50 to 100 1b/day
BODs. The NJDEP bas suggested that a combined advanced waste treatuent
facilicy for the McGuire/Dix complex may solve the quality/quantity problem
of treated wastes into South Run.

d. A consulting engineers study of advanced wasta treatment

"A-10



for the McCuire/Dix complex was released in January 1972. The object of

this study was to evaluate alternative methods of providing certiary
treatwent wlhich would remove, as a minimum 95 percent of the BOD.,

phosphates and trace heavy metals. This study recommended a tertiary
treatment plant located at Ft Dix to treat the combined secondary efflunatis
from both MAFEL and Ft Dix at an cstimated capital investment of $&.3-millicu.

1. A review of State water qualiry standards revealed
that no specific requirement for:phosphate removal currently exists. A
significant part of the advanced treatment facilities recommended in the
study was for phosphate removal. The requirement for phosphate removal
appears to have first been voiced by EPA (Boston) officials (Reference
Federal Water Pollution Control Administration, Northeast Region, Boston,
Mass. letter, to U.S. Army Corps of Engineers, NY District Engineer, dated
30 July 1970, KE: "Fort-Dix - McGuire Tertiary Treatment Study.")

2. According to the study, Alexander-Potter, the loading
of the combined discharge from the Dix/MAFB advanced ‘treatment facility
would be approximately 380 1b/day BOD5. No doubt, the State authorities
will still consider this discharge to South Run excessive and in violation
of State etandards.

B. Preliminary Survey Findings:
{1} McGuire ATB Sewage Treatment Plant:

a. This plant has a rated capacity of 1.25 MGD. A revicw
of plant operating logs for a one year period ending Aug 1971 revealed
that the mean daily flow (averaged 1.5 MGD) exceeded the plant’'s rated
capacity more than 60 percent of the time. The plant's flow metering
device has been inoperative for several months. Entries in plant operating
logs since August 1970 have reflected continuing problems with this flow
measuring device.

b. The plant's monthly average BOD: removal efficiency has,
according to plant logs, ranged from 87 to 90 percent and for suspended
solids - 86 tc 90 percent removal. An analysis of plant logs for a receat
12-month period revealed that the plant's effluent has been meeting the
State's effluent quality standard of 25 ug/l BODg approximately 80 percent
of the time. Worthy of note is that the effluent BODg concentration was
iess than 30 mg/l 95 percent of the time,.and less than 37 mg/l 98 percent
of the time. The mean daily effluent BODg for this l2-month period was
22 mg/l, while the mean daily effluent suspended solids (S8S) concentration
was 22 ng/l. The daily SS concentration was less than 32 nmg/l 98 percent
of the tine.

¢. Discussions with plant operators revealed that the
anaerobic sludge digesters have not been producing methane for several

tay



months, since the breakdown of a gas recirculation system, Green,
undigested sludge has been drawn regularly from the digesters, producing
an obnoxious odor problem. Additionally, sludge drying bed underdrains
clog and prolongs the sludge drying process.

d. Solids carry over from both primary and secondary
clarifiers was evident during two visgits to the plant. Small grease
balls were overflowing the clarifier weirs and collecting in the chlorine
coantact chamber. Evidence of septic sludge deposits in the chlorine
contact chamber was also noted. This problem most likely results from
hydraulic overloading of the primary and secondary clarifiers. Plant
operators conmented that the clarifier overflow weilrs are frequently
inundated during peak flow periods. '

€. MAFP currently has programmed an expansion of the
existing sewage plant to accommodate the additional flow generated by
250 more military family housing units proposed for FY 1973, and tor
upgrading of the sewage plant to treat present flows (projected design
capacity -~ 1.9 MGD).

>

(2) PFort Dix Sewage Treatment Plant

a. A Brief tour of this facility was made. This facility
is a high~rate trickling filter plant and has a rated capacity of 3.0 MGD.
An older standard-vrate, fixed nozzle biofiltration plant provides treat-
ment for about 20 percent of the total daily flow. Plant records showed
that the average dailly flow through both plants was 4.2 MGD.

b. Operating logs were available only on the newer, high-
rate trickling filter plant. A review of monthly logs revealed that
this plant was producing a high quality secondary effluent, the monthly
average BODg removal ranged from 82 to 91 percent. The older plant,
however, 1s suspected of providing lower efficiencies, primarily because
of its intermittent loading.

. ¢+ A concept design was completed in January 1971 to abandon
the o0ld fixed nozzle biofilter and expand the remaining facility to
accoumodate an average hydraulic loading of 5.0 MGD. These modlfications
to the Dix sewage plant are scheduled to begin during the summer of 1972,

(3) Untreated Waste Discharges (MAFB)

a. South Run was observed through MAFB., There were numexous
indications of untreated waste discharges into the stream. 01l slicks
wvere ever present, and solvent and grease odors were noted in several storm
drain outfslls to the stream. Solveant and paint odors were very noticeable
in the storm sewer flow draining the 2300, 2400, 3000, and 3100 areas.

-



b. The o0il separators at the two aircrafi washracks
(Bldgs 2227 and 1824) were found to be in a poor repair. Recent problems
with a scavanger service contract have resulted in poor conditions at
these two sites.

¢. Indicationz of frequent fuel spills around the Zual tauker
naintensnce area (Bldg 3206) were apparent. Surface runoff from this area
would no doubt cause unsightly oil slicke in nearby streans.

d. Evidence was found of numerous vehicle equipment washracks
located throughout the base. Washings frow these areas contain oils, greases
and decexgents. These contaminants find their way into the base sterm sewer,
and ultimately Into one of the two main surface drainage crecks on MAFB.

e, A comprehensive source survey of all base industrial
wastewater discharges has been initiated by the Base Bioenvironmental
Engineer. This survey should serve to identify the sources of untreated
discharges as well as to document the volumes and types of industrial
waste discharges to the sanitary sewer and those wastes disposed of through
R & M. '

(4) Receiving Water Observations

5 a. On 29 February 1972 the strcam course of South Run was
followed from above the Ft Dix treatment plant to the confluence with
Crosswicks Creek. South Run is a small stream; normal flow above the

¥t Dix plant outfall is probably less than 0.5 MGD. The entire course of
South Run is shallow and fast flowing with sandy sediments. There is
ample opportunity for reaeration of the stream. The visual impact of the Ft
Dix - ilcGuire complex was that oils and greases overwhelmed South Run and
caused disccloration and odors at the confluence with Crosswicks Creek.
Small fish (killifish family, Cyprinodontidas) were obsexved upstream of
the Ft Dix plant. HNo fish were observed anywhere on South Run downstream
of Ft Dix. Sludge worms were found in the sediments at several points
downstream of Ft Dix before the McGuire STP outfall. The previous EHL(K)
study did not assess South Run's biological conditiong. The quality of
the receiving waters must be determined by biological paramsters prior to
discuaesing assimilative capasclties.

b. The oils, detergents, and other materials in the water
apparently are toxic and are suppressing algal growths and aquatic biota.
A thorcugh evaluation of the stream oxygen curves and other chemical
porameters as well as sampling of algae (plankton and periphyton), aquatic
Invertebrates, endemic fish and in situ bicassays using test fish are
neadaed to dofine Scuth Run's blological quality

¢. To determine the assimilative capacity of South Run and



Crosswicks Creek, a clear definition of the quality of unpolluted area
streams s necessary. Preliminary observations revealted that analyses
of Jumping Brook and other small streams near Brindle Lake should
provide these background data.

(5) Advanced Waste Trecatment Program

a. A conference among MAFB, Ft Dix and Rogion II, FRA
engineers was held on 23 March 1972. The McGuire - Ft Dix engineers are
programming for FY 72 construction of the advanced waste treatment plant
at McCuire. The plant's effluent is to be discharged into Crosswicks
Creek below Oakford Lake in New Egypt, NJ. This programming is to include
the provisions for phosphate removal. However, the EPA is to establish
with the State authorities whether phosphate removal is necessarily a
requirement for discharge to the South Run or to Crosswicks below Oakford
Lake. If phosphate removal is not a valid requirement, then the phosphate
removal unit processes could be deleted from the proposed tertiary system.

b. Discussions with the Region II, EPA Federal Facilities
Branch resulted in the EPA agreeing to determine exactly what the NJ
State requiremeats are for the MAFB -~ Ft Dix complex. The State is
reportedly finishing work on a water basin plan covering this region,
The EPA Region I plans to review this plan in the coming weeks. EPA
Region IL Federal Facilities Branch representatives have agreed to
sdvise ¥t Dix -~ MATB guthorities of any significant developments from
discussions with State authorities.

(6) Pesticide Programs: McGuire AFB is a principal port for
ovarscas flights. Rapid movement of military personnel and cargo results
in the possibility of introducing agricultural pests. The problems are
serious enough to warrant stiff quarantine laws and chemical control
prograns to eliminate known pests, and to prevent possible infestations
of them. Many pesticides have been used routinely and repeatedly over
long periods. Many of these compounds are persistent and cumulative
in the environment. An environmental pesticide monitoring program 1is
advocated and will be outlined elsewhere for base personnel.

8. Recommendations:

A. The Special Projects Division of the USAF Environmental Health
Laboratory (EML) should gccomplish a field study at MAFB, tentatively
planned for 11 ~ 23 June 1972. The basic objectives of this study
should include:

(1) Establishing baseline data documenting the present physical,
chendeal and bLiclogical characteristics of the receiving waters.

(2) Evaluating present loading and treatment efficiencies for
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both McGuire AFB and Ft Dix sewage treatment plants.

{3) Determinating assimilative capacity of waters raceiving
the treated effluents.

(4) Proposing perfcrmance specifications for both MAFB and Ft Dix
scwage treatment plants to couply with New Jersey State water quality
standards.

(5) Evaluating the impact of diverting untreated industrial.
waste discharges from the receiving streams to the existing and proposed
treatment facilities following necessary pre~treatment.

B. The EHLK should coordinate this survey with New Jersey State
authorities through Region II, EPA, as necessary to insure Ft Dix - MA¥XB
compliance with preseut State pollution control requirements. Active
participation by the State in this survey is strongly recommended so that
the survey results could be used by the State to develop and justify water
quality standards and concomitant plant performance specificaticns for
both Fr Dix and MAFB discharges.

'C. The MAFB authorities should coordinate all aspects of the June
fiecld survey with Ft Dix authorities. All sources of untreated waste-
water discharges from Ft Dix should be identified prior to the June
survey.

D. The Base Bioenviroomental Engineer should accomplish the:

(1) Industrial waste source Inventory for MAFR as outlined during
the preliminary survey. Particular attention should be given to immediately
eliminating or relocating any non-essential washrack activities that do not
have sdequate wastewater pre-treatment and sufficient controls for discharge
of wastes to the sanitary sewer. F

(2) Sampling of stream sediments and base wells for pesticide

residues as outlined during the preliminary survey.

4

E. MAFB authorities should repair and calibrate the flow metex at
the base sewage treatment plant prior to the field survey in June.

¥. An operation plan will soon be prepared by EHL outlining the scope
of the June field survey, defining the study's purpose and objectives, and
outlining the coordination and support requirements.

,f/20-~»4. e 4:£fij/(;2:f

JAMES W, TREMDiAY, Capta}é{IUSAF, BsSC 1 Atch

Project Engineer 4 . List of Persons Contacted

Cy to: USAF Env Health Lab/CC
McClellan AFB CA 95652

Base Med Officer
McGuire AFB NJ 08641
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Personnel Contacted
EHL Preliminary Visic-MAFB NJ
Special Project 72-1, Feb-Mar 1972

McCuire AFB, Fort Dix Personnel:

Col J. E. Perkinson, MAFB Civil Engineer

Lt Col A. Townsend, MAFB Surgeon

Capt D. Abraham, MAFE, Chief Military Public Health
1Lt R. Jandrucko, MAFB, Bicenvironuental Englneer
Lt Col A. Blaylock, Ft Dix Post Engineer

Mr. E. Porr, MAFB, Civil Engineering (DEE)

Mr. E. Dion, MAFB, Civil Engineecring (DEEE)

Mr. J. Zebrowski, MA¥B, Civil Engineering (DZEE)
Mr. E. Kirschner, MAFB, Civil Engineering (DEPD)
Mr. E. Herndon, Ft Dix, Chilef Engineer

Mr. T. Scott, Ft Dix, Sewage Plant Foreman

TSgt A. Jones, MAFB, Sewage Plant Foreman

Mr. R. Gervasoni, MAFB, Entomology Foreman

EPA, Region II Conference, NYC

#r. John Chasa, EPA, Cffice of Federal Activities, Washington, DC
Mr. Harvey Fglk, OSD, Washington, DC

Mr. larry lke, EPA, Region II, Federal Facilities Br, Edison, NJ
Mr, Ed Ernmstrom, EPA, Region IX, Edison, NJ

Mr. F. Oliva, NY Dist. Army Corps of Engr, Project Engineer

Mr. R. Mawhroney, NY Dist. Arwmy Corps of Engr
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DEPARTMENT OF THE AIR FORCE
USAF ENVIRONMENTAL HEALTH LABORATORY (AFLC)
KELLY AIR FORCE BASE, TEXAS 78241

REPLY TO Qv dems S
ATTIN OF: (1 5 June 1972 e Ut

sussect: '[rip Report - McGuirxe AFB NJ - Special Project 72-1

ro: Commander, USAF Fov Health Lab/CC, Kelly ATB TX 78241
A¥LC/SCPE, Wright-Patterson AFB OH 45433

1, Place: McGuire AFB NJ.

5. Tnclusive Dates of Travel: 23-26 May 1972.

3. Persons Making Trip: LtCol Albert M. Elliott & Capt James W. Tremblay.
4. Primary Mode of Transportation: Commercial Air.

5, Purpose of Trip: To provide technical assistance to McGuire A¥B and
Fort Dix authorities in discussions with the New Jersey Department of
Environmental Protection (NJDEP) and Region II, Environmental Protection
Agency (EPA).

6. Persons Contactéd: (See Attachment).
7. Observations and Findings:

a. Background: (See EHL/K Trip Report-McGuire AFB NJ, dtd 7 Apr 72)-
Tollowing the preliminary survey to MAFB in March 1972, the EHL/K recommended
to Bq USAF that the legal embargo on technical discussions with NJDEP be
1ifted. On 14 April 1972, permission was granted by U. S. Attorney, Newark
%J through CSAF to conduct technical dialogue among all interested parties at
MAFB in May 1972, (Reference CSAF Msg, PREV 15, subj: "McGuire Cease/Desist
Order," dtg Q517272 May 72). Preliminary discussions among NOD agencies were
held at MAFB on 24 May 1972, and a technical conference including NJDEP and
EPA representatives was conducted on 26 May 1972. Detailed minutes of both
days' discussions are to be prepared by MAFB authorities and distributed to
all attendees.

b. Army/Alr Force Discussions = 24 May: Technical background materials
concerning the NJDEP administrative orders were reviewed, and DOD chief legal
counsel's guidance for technical discussions with non-DOD agencies was criti-
qued. Alternative courses of action were developed; specific questions for
the NJDEP representatives were formulated; and a single Army/Air Force spokes:
man was selected for the following day's conference.




©. Army/Air Force, EPA, NJDEP Discussions - 25 May: Introductory comments

were made by EPA, NJDEP and DOD representatives. The technical, non-legal
character of the discussions was stressed from the outset. All attendees
agreed tinat the conference objectives were to arrive at a set of future viable
alternative courses of action and to define as clearly as possible what

additional supportive studies will be required to properly consider these
viabliec alterrvatives. Following detailed discussions of a number of overall
water quality management schemes, it was agreed that:

1. The DIX/MAFB engineers will investigate the feasibility of entering

inte oaz of the three known regional wastewater treatment plans (North Burlington

County, Ocean County and Oakford Lake plans).

2. Concuarrently with the above investigation the Army/Air Force is
to study a2 total water quality management concept for the DIX/MAFB complex from
an economic, technical and environmental viewpoint.

d. _FPost-Conference Discussions -~ Dix/MAFB/EPA-25 May: The Ft. Dix re-
presentatives indicated that they were going to request guidance/assistance
from lst Army Headquarters to support any required field investigations.

The EPA representative indicated that in-field laboratory assistance could be
arrznged with the EPA's Edison Laboratory. At the request of the Ft. Dix and
MAFB representatives the EHL/K will coordinate all field investigations re-
guived to support the various water quality management schemes identified

as viable alternatives.

8. Recommendations:

a, The Special Projects Division of the EHL/K should coordinate all
necessary field studies among DOD, EPA, NJDEP agencies to support the follow-
ing alternative water quality management schemes:

1. Separate detention basins for later discharge of stabilized
secondary effluent to surface water courses at higher natural stream flows.

Z. Ground water renovation by Dpray 1rr1gat10n, overland runoff or
rapid infiltration. |

3. Water quality management of South Run (present receiving waters)
by providing en engineered system of flow regulation and selective reclamation/
reuse of stabilized wastewater,

4., Low-flow augmentation of receiving waters.

3. Discharge of treated wastewater effluents to other surface water

N
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b. The objectives of any field studies should include the development of
performance specifications as required by current directives (Executive Order
11507, DOD Directive 5100.50 and USA/USAF implementing directives). These
specifications should, as a minimum, provide for conformance with all appli=
cable water quality standards and should be developed in consultation with
NJDEP and EPA authorities. (Reference para 5.b.(2)(f), AFR 19-1, "Protection
and Enhancement of Environmental Quality," 18 Feb 72).

c. Available climatological data indicate that late summer/early fall
would be the best time for lower flow conditions in surface water courses.
Prc-survey planning and coordinating among all concerned agencies will be
requited, and optimum weather conditions for fileld studies suggest that
late August to early October be tentatively established as a target date for
accomplishing any required field investigations.

i o
g\:ﬁ.x-wf(a 22l Lmeae r!;é’
//JAMES W. TREMBLAY, Capt

USAF, BSC 1 Ateh
Project Engineer List of Persons Contacted
Cy to:

USAF Env Health Lab/CC
McClellan AFB CA 95652

Base Medical Officer
McGuire AFB NJ 08641

Base Civil Engineer
McGuire AFB NJ 08641

Chief, Facilities Engineer
Fort Dix NJ 08640

Lo
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PERSONNEL CONTACTED

EHL/K Visit to MAFB NJ
Special Project 72-1, May 1972

Col Wigley, 438 MAW, Vice Commander

Col Perkinson, MAFB, Civil Enginecer

LtCol Townsend, MAFB Surgeon

LtCol Blaylock, Ft Dix Post Engineer

Maj Klingenberger, MAFB Civil Engineering

1st Lt Jandrucko, MAFB Bioenvironmental Engineer

Mr
Mr
Mr
M
Mr
Mr
Mr
Mr
My
Mr
Mr
Mr
Mr

Mr

Segal, Hgq US Air Force, Wash DC (PREY)

Nixon, Hq Military Airlift Command, Scott AFE IL (DEMP)
Tke, Region 1I, Env Prot Agency, Chief Fed. Fac. Br.
Mansfield, Region II, Env. Prot. Agency, Fed. Fac., Br.
Giallella, N.J. Dept of Env Protection (DEP)

Kaushik, N.J. DEP

Binder, N.J. DEP

Herndon, Ft Dix Post Engineering

Petrino, Ft Dix Post Engineering

Porr, MAFB Civil Engineering

Zebrowski, MAFB Civil Engineering

Manning, Delaware River Basin Commission

Bloom, North Atlantic District Army Corps of Engineers
Grippi, Alexander-Potter Consuiting Engineers
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REPLY 10
AYTN OF:

SUBJECT:

T¥O:

DEPARTMENT OF THE AIR FORCE
USAF ENVIRONMENTAL HEALTH LABORATORY (AFLC)
KELLY AIR FORCE BASE, TEXAS 78241

;.'\~ P 24
ﬂ(‘\¢%ﬁf”;_
N ‘\J“t‘uwc~ L/
‘\x»-a../’/‘,

o

e

ce ' 20 July 1972
Trip Report - McGuire AFB NJ - Special Pro, 72-1
Commander, USAF Env Health Lab/CC, Kelly AFB TX 78241
AFLC/SGPE, WPAFB OH 45433
1. Place: McGuire AFB, NJ

U. S. Army Env Hygiene Agency, Edgewood MD.

New Jersey Dept of Env Protection, Trenton, NJ.

U. S. Env Protection Agency Laboratory, Edision NJ.
2. Inclusive Dates of Travel: 9-14 July 1972.
3. Persons Making Trip: Maj. C. Williams, Capt. J. Tremblay, 1Lt N. Lamb.
4, Primary Mode of Transportation: Commercial Air.
5. Purpose of Trip: To coordinate technical aspects of water pollution
abatement activities of McGuire AFB and Fort Dix New Jersey, and to outline
the phrUQSL, qcope and necessary support requirements for detailed field

6. Persons Contacted:

McGuire AFB Pexrsonnel:

Col. Perkinson, Civil Engineer

LtCol. Townsend, Surgeon

Maj. Klingenberger, Civil Engineering

1Lt. Jandrucko, Bioenvironmental Engineer.
Mr. Porr, Civil Engineering

Mr. Zebrowski, Civil Engineering

Fort Dix Personnel:

LtCol. Blalock, Director of Facilities Engr
Mr. Petrino, Chief Engr Directorate of Facilities Engr
Mr. Herndon, Chief, Utilities

Army Environmental Hygiene Agency Personnel

Col. H. Taft, Commander

LtCol. D. Muntz, Chief Water Qual Engr Div
LtCol. M. Steinberg, Director, Lab Services
LtCol. W. Ward, Chief Env Chemistry Div

Maj. L. Spangler, Water Qual Engr Div

Maj. C. Sorber, R & D Activity

Capt M. Lawson, Entomology Scl. & Pesticides Div
Mr. P. Fianu, Env Chemistry Div
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lst Army Medical Laboratory

Capt E. Hollos

U. S. Environmental Protection Agency (EPA)

Mr. W. Mansfield, Region II Fed. Fac. Branch
Mr. F. Brezenski, Technical Support Branch, Edison Laboratory
Mr. R. Dewling, Surveillance & Analysis Division Laboratory

New Jersey Dept of Environmental Protection

Mr. E. Segesser, Chief Water Resources

Mr. C. Kaushik, Principal Engineer, Water Resources
Mr. N. Binder, Sr. Env. Engineer, Water Resources
Mr. F. Takace, Principal Biologist, Water Resources

Delaware River Basin Commission

Mr. R. Manning, Resident Engineer

Burlington County Health Department
Mr. W. Trommelen, Public Health Coordinator

7. Observations and Findings:

a. Background: (See EHL/K Trip Reports McGuire AFB, NJ, dated 7 Apr
72 and 5 June 72 covering an EHL/K preliminary visit to MAFB/Dix in late
February and a technical assistance visit to MAFB during conferences held
among all concerned parties in late May) The May conference resulted in
agreements that:

(1) The Dix/MAFB engineers would investigate the feasibility of
entering into one of the three known regional wastewater treatment plans.

_ (2) The EHL/K would coordinate all necessary field studies in
support of acceptable water quality management schemes.

(3) The active participants in these field studies would meet
again to coordinate the necessary details.

- b. Itinerary: Following is an itinerary of the EHL/K team:

(1) 10-11 July - Discussions with, MAFB/Dix, lst Army Med Lab,
and Region II EPA personnel concerning alternative courses of action and
scope of field studies.

(2) 12 July - Visit to U. S. Army Environmental Hygiene Agency to
discuss analytical support of fleld studies.
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(3) 13 July - Discussions with NJ Dept of Env Protection on
regionalization schemes, scope of field studies and interim water
quality criteria.

(4) 14 July - Visit to U. S. Environmental Protection Agency
Edison Laboratory to discuss analytical support of field studies.

¢. MAFB/Dix/EPA/FHL Discussions = 1G/11 July:

(1) Reglonalization: The MAFB, Ft Dix and EPA representatives
agreed that regionalization would be the best alternative. The MATFB and
Dix engineers had been in centact earlier with the consultant engineers for
the North Burlington County and Ocean County plans. Both consultant firms
have expressed interest in the regional plants accepting the Dix/MAFB raw
waste for treatment. Because of relative distances to these two systems,
the North Burlington County plan is considered more economical. In
addition, the NJ DEP had earlier expressed some objections to transporting
the wastes from MAFB/Dix complex out of the Crosswicks Creek/Delaware River
Basin to the Ocean County regional system. (Reference minutes of meeting
with NJDEP on 25 May 72). The Ft Dix Facilities Engineer expressed serious
concern over the status of an FY 73 project for hydraulic upgrading of the
existing Dix sewage plant in the event that one of the possible regionaliza=-
tion schemes materializes. Authorization for the funds appropriated for
this project (in excess of $2.5 million) expires in October 725

(2) Field Survey Plans: Ft Dix and MAFB requested that the ERL/K
and lst Army Medical Laboratory continue plans for a field study in September.
The overall scope of the study was discussed, including a comprehensive
stream survey, treatment plant evaluations and pilot studies as necessary
depending on the reaction of the NJDEP during later discussions. General
support requirements by Dix/MAFB were outlined and an agreement was reached
for EHL/K to publish an operation plan including the field survey support
required from Dix and MAFB.

d. Army/Air Force/EPA/NJDEP Discussions -~ 13 July:

(1) Regionalization: The NJDEP representatives expressed the
desire for a regional wastewater treatment concept for the Dix/MAFB
complex, and revealed that the North Burlington County Board of Frecholders
had created a regional sewerage authority the previous evening, 12 July 72
The sewerage authority representative agreed to invite the Dix and MAFB
to the authority's initial meetings. The Dix and MAFB representatives
agreed to submit to the State through appropriate legal channels a summary
of the official Army/Air Force position regarding regionalization, including
a request that the State express its official position concerning interim
water quality criteria. Unofficially, the NJDEP's view is that if the bases
entry into a regional wastewater treatment scheme is anticipated, and no
significant increases in wastewater flow are expected, the state would not
impose interim requirements resulting in capital expenditures for facilities
to be abondoned upon connection to the regional treatment plant. In effect,
the "status guo" could be acceptable to the state under these conditions.
The NJDEP representative pointed out that federal funding of the regional
eystem through the federal grant- and- aid program would be an important
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issue in the timely realization of any regional wastewater treatment
scheme.

(2) Field Survey Plans. Following a brief EHL/K presentation of
the field survey plans, the State representatives expressed interest in
limited participation in, and observation of the field activities.
Stressed during these discussions was tbe need for data to prepare an
environmental assessment of the proposed courses of action, particularly
with respect to the diversion of the waste waters from the Crosswicks
Creek water shed in the case of regionalization. The overall objectives
of the field survey were determined to be the definition of existing water .
quality in the receiving stream, the impact of current discharges, the
relationship of existing and desired stream water quality, the development
of performance specifications for each of the two sewage treatment plants
to meet the prevailing water quality criteria of the receiving stream, includ-
ing recommendations for interim specifications, and proposed schemes to
achieve the desired effluent quality.

e. AFHA/EHL/EPA Discussions - 12 & 14 July: The AEHA and EPA
laboratories have agreed to provide analytical support of field studies.

8. Recommendations:

a. The Dix and MAFB authorities should continue their investigations
into the feasibility of entering intc the North Burlington County regional
wastewater treatment plan. Despite some State reservations, the Dix and
MAFB authorities should further investigate the feasibility of the Ocean
County plan as an alternative in the event that future discussions with the
North Burlington County Sewerage Authority reach an impasse.

b. The Special Projects Division of the EHL/K in cooperation with the
EPA, AEHA, and 1lst Army Med Lab will conduct a comprehensive field study
at the Dix/MAFB complex between 12 and 25 September 1972. An operations
plan outlining the scope, purpose, objectives and support requirements of
the field study will be published at the earliest possible date.

/lw-{ “) £
AMES W. Pf
Project Engineer

Cy to: USAF Env Health Lab/CC
Base Surgeon
Base Civil Engineer
Chief Facilities Engineer
lst Army Medical Laboratory
HQ USAF/PREV
HQ MAC/Civil Engr

-
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REPLY TO
ATTN OF:

SUBJECT:

YO

DEPARTMENT OF THE AIR FORCE
USAF ENVIRONMENTAL HEALTH LABORATORY (AFLC)
KELLY AIR FORCE BASE, TEXAS 78241

GC 18 October 1972

Trip Report - Special Project 72-1 - McGuire AFB NJ

Comnander, USAF Eanv Health Lab/CC, Kelly AFB T¥ 78241 ?J@ﬁ{ E E B ,:/,-,-3
AFLG/SGPE, Wright-Patterson AFB OH 45433 AEV ~
IN TURN .

= File )

1. Place Visited: McGulre AFB/Fort Dix NJ . Fils oo

2. lInclusive Dates of Travel: 10-26 Sep 1972

3. Persons Making Trip:

Maj C. Williams. Sgt G. Beere

Capt R, Clegem Sgt R. Suppes
Capt J. Thomas Sgt W, Caskey
Capt J. Tremblay Sgt D. Jones

1/t N. Lamb Sgt J. Jones

TSgt S. Britt Sgt D. Hodgkinson

SSgt A, Buziak
4. Primary Modes of Transportation:

To McGulire AFB:

9 Sep =~ 2 personnel and survey equipment - LOGAIR
16 Sep - 10 personnel - Commercial Air
10 Sep - 1 person - POV o

To Kelly AFB:

24 Sep - 2 personnel and survey equipment - LOGAIR
24 Sep - 6 personnel - Mil Air/Commercial Air

24 Sep -~ 1 person - POV

25/26 Sep - 4 personnel - Commeircial Air

5. Purpose of Trip: To conduct a comprehensive water pollution field

investigation at the request of McGuire AFB/Ft Dix authorities. The
purposc and objectives of this field survey are outlined in the
Technical Report, "Water Pollution Survey Operational Plan ~ McGuire
AFB, Fort Dix, New Jersey", USAF Environmental Health Laboratory,
Kelly AFBE TX, August 1972.
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6. Persons Contacted: (See Atch 1),
7. Cbservations and Findings:

a. Sampling and Analyses: The field survey was accomplished as
planned. Composite samples of the Ft Dix and MAFB sewage plants were
obtained for a 12~day perlod. Sampling of the receiving waters was
conducted for an ll-day period. Most chemlcal analyses of these samples
were accomplished in the field, while some samples are currently under
analysis at the Environmental Protection Agency Laboratory (Edison NJ),
the U.S. Army Environmental Hygiene Agency (Edgewood Arsenal MD) and the &
Favironmental Health Laboratory (Kelly A¥B TX). '

(1) Sewage Treatment Plant Evaluations: Both treatment plants
are providing good to excellent secondary treatment of wastewaters. Some
inefficicacies in suspended colids removal and inadequate effluent disin-

- fection were noted.

(2) EInhanced Treatment Evaluations: The feasibility of chemical
additions and activated carbon adsorption for enhanced treatment at both
sewage plants was evaluated. Preliminary analysis of available data
indicates that enhanced treatment is technically feasible.

(3) Receiving Waters Evaluation: Preliminary evaluation of
availuble sireaw qata nas revealed some degradation of water quality as 2
result of treated wastewater discharges from the two treatment plants.
Gross pollutilon, however, was not in evidence.

b. Alternative Treatment Schemes: Land disposal, advanced waste
treatment, and reglonalization are three alternative wastewater management
schemes. All three schemes are still considered viable alternatives.
Regionalization is considered the most desirable scheme. The State of
Mew Jersey authorities have voiced objections to the inter-basin transport
of wastewaters to the Ocean County Sewerage Authority, and the Northern
Buriington County Sewerage Authority is currently experiencing organiza-
tional problems.

8. Conclusions and Recommendations:

The authorities of both Ft Dix and MAFB were out-briefed by the field
urvey team on 25 September. (See Attachment.) Following additional data
analyses, a preliminary technical report of the results of this field
study will be published by the Environmental Health Laboratory.

7 i A

e 2 "(Lf»/fw/
/JAMES W. TREMBLAY, Capt, USAF, BSC 1 Atch: Personnel Contacted
Bioenvironmental Engineer '

Cy to: Base Surgeon, McGuire AFB NJ 0864
Base Civil Engr, McGuire AFB NJ O
Chief Facilities Engr, Ft Dix NJO
lct U.S. Army Med Lab (EHES),

A-26 Ft Geo G. Meade MD 20755
. USAF/PREV USAF/SGP
- MAC/DEMP MAC/SGPE

USAF Env Health Lab/CC, McClellan



PERSONNEL CONTACTED - MCGUIRE AFB/FT DIX
WATER POLLUTION SURVEY - 10-26 SEP 1972

McGuire AFB Personnel

*Col Wentsch, Commander, 438 MAW

*Col Daltcn, Vice-Commander, 438 MAW

%*Col Echabarne, Base Commander

*Col Montgomery, Deputy Base Commander

*Col Perkinson, Base Civil Engineer

*Lt Cecl Gibson, 438 LG

*Lt Col Townsend, Base Surgeon

*Capt Emigh, Clinic Administrator

Capt Abraham, Chief, Military Public Health
*Capt Jandrucko, Base Bioenvironmental Engineer
*#Capt Schnorr, 438 LGM

#Mr, Porr, Associate Base Civil Engineer

Mr. Camilli, Base Civil Engineering

Mr. Dicen, Chief of Engineers

*Mr, Zebrowski, Base Civil Engineering

CMSgt Slominski, Superintendent, Sanitation Division
SSgt West, Sewage Plant Operator

-

YYA Nre W e, ALt £ IV s e ven A am -~
Miliiacy Alvlift Command Personnel

s

Maj Markland, Command Bloenvironmental Engineer

Fort Dix Personnel

Lt Col Blalock, Director, Facilities Engineering

Lt Col Bartley, Preventive Medicine Officer

*#Maj Rebello, Facilities Engineering

*Capt Braverman, Environmental Sanitarian, Ft Dix Meddac, Prev. Med. Act.
*Mr. Petrino, Chief, Engr Directorate of Facilities Engr-

#Mr, Herndon, Chief, Utilities

Mr. Scott, Sewage Treatment Plant Supervisor

U.S. Army Environmental Hygilene Agency Personnel

Capt Graven, Water Quality Engr Division-
Mr. Fianu, Engr Chemistry Division

O
last Army Medical Laboratory Personnel

*Capt Hollos, Sanitary Engineer

Sp4 Sobczak, Bilology Technician
Sp4 Kosoglow, Chemistry Technician
Sp4 Gaspari, Chemistry Technician

Atch /

*Personnel atttended out-briefing on 25 Sep 1972.
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Federal EPA (Region II) Personnel

Mr. Ike, Chief, Federal Facilities Division
Mr. Mansfield, Federal Facilities Division
Mr. Stanton Federal Facllities Divieilon

State of New Jersey Dept of Environmental Protection Personnel

Mr. Binder, Watex Resources, Principal Engr

Mr. Takacs, Water Resources, Principal Biolegist
Mr. Olson, Water Resources, Asst Biologist

Mr. Lubow, Weter Resources, Asst Biclogist

Mr. Kotch, Water Resources, Env Field Woxrker

State of New Jersey Div of Figh Game and Shellfisheries Personnel

Mr. Bolton, Bureau of Fishery Mgt, Asst Blologist
Mr. Cramer, Bureau of Fishery Mgt, Fisheries Worker

Battelle Columbus Laboratories Personnel

Mr. Carlton, Waste Control and Process Technology Division
Mr., Baytos, Waste Control and Process Technology Division

Soil Conservation Serxvice Personnel

Mr. Mahn, Burlington Co., District Conservationist
Mr. Tharpe, Ocean Co., District Conserxvationist
Mr. Jahonski, Ocean Co., Soil Scientist

Lakehurst Naval Air Station Personnel

Mr., Newby, Station Forestef, Public Works Department

Ocean County Sewer Authority Personnel

‘Mr. Gritzuh, Engineering Administratox
Mr. Caliderella, Consulting Enginex, Fellows, Reed & Weber, Inc.
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pagion I1 Office
26 Feceral Plaza
New York, iaw York 10007

September 7, 1572

oF
R

v, Ernost R, Sacesser

State of licy dsrsey

~vartrent of Cnvironmental Protection
Oivision of Yateyr Rasources

Trenton, Hev Jarsey 08625

Dear M. Segesser:

Raferance is made to your letter of August 10, 19272 and the meeting in
your office on July 13, 1972, regarding Fort Dix and Hcfuire Alr Force Dasae.
At the meating 1t was agreed that Fort Dix and McGuire AFB would indicate
in weiting thelr position concorning possible participation in the proposed
torthern Burlington County Sewage Authority system.

Attached 1s a letter from Fort Dix indicating their position regarding
his. Ue have not yet recefved i*cfuire’s position; however, we have been
advised 1t will be forthcoming shortly.

It is requested that you confirm in writing the {tems mentioned in para-
graph seven (7) of the Fort Dix letter; namely

1. Your intention to construct or have constructed a regional sewage
system in the vicinity of Fort Dix, and

2. Your agrecment that funds not be spent at Fort Dix at this time for

improvements later to he abandoned and that the Fort Dix wastewater

treatment facility should continue to be operated in the current
manner with the existing plant equipment pending connection to
the regional sewage system.

An expeditious answer would be greatly appreciated. If you have any
questions, please contact us at 212-2G4-9637 at any time,

Sincerely yours,

Harry A. Ike, P.E.
Chief
Tederal Facilities Section

‘

Enclosure

- A-29
cc: McGutre, AFB\/// o .
ce: Fort Dix, AFB
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State of New ey Hi‘i; ‘ C D
DEPARTMENT OF ENVIRONMENTAL PROTECTION e -
3 DIVISION OF WATER RESQ_URCES - 7
TRENTON, NEW JERSEY 08625 /f‘)'{’ e
Decemper L4, 1972 ! V/

Mr. Gerald M. Hansler

fegional Administrator
Invironmental Protection Agency b
Room GL7 i
20 Feabral Plaza -
New York, NY 10007 'fﬁ;

Dezr Mr. Hansler: ., .

This is in response’to your letter of October 31, 1972 concerning the
nced for the develooment of @ basin plan cuvcring the headwaters area
of Crosswicks Greek in relation to the oroblc s a2csocilated with the
Fort Dix =~ McGuire Air Force Base waste waugr discharges in that Basin.

An investigation of this situation by our ghaff would indicate that
Lconnechion to the sewerage system being. plained by the Ocean Count
Sewarage Authority would have a number of onv¢ronmgntal Qrob ems 4sa-
h1dei with it, and we fce* at thl po;nt that this alternative should
be_eliminated. " il ST
I attended a meeting in Northprn Burltngbon.County sponsored by the
county government, vhlch included representation from Fort Dix and
MeGuire Air Force Base laou Vednesday n1”h£ Movemuer 29. There is
a long history of dliflcu]tles_uonuernlny hhe estzblishment of a
fOUlPﬁal agency to construct a comprehens 1ve regional seweragec systen
%o serve Northern Burlington County. An “t&emot to form a regional
dUuhurth was frustiated through a refereadim in the City of Borden- :
_town, and a county authority which was formed, with jurisdiction
limited to this arca, held two meetings and.then dissolved itself.
Lt the conclusion of the meeting last Hedneésday evcnxnn, I recommended =
that the County undertake an environmental assessment study, examining
all of the concoepis.and alternatives for providing an environmentally
sound water guality management orogram for Northern Burlington County.
At this point, it appears that this recommcndnation has been accepted,

nd the work would be carried out with clusge coordination with the
basin olanning group in our Burecau of Water™ Pollution Control. Since
a numDCF ef alternatives have already been 4nvcoLJ'1beu, including cod.
cotimhhes reflecting (dﬁlunl costs and costs off operation and maintencnce

it se mal ,L-Jul.x..LUJ.LU} we cnvision tho ‘('3}71(‘ yion of this S.Ludy‘ in
approximately six months after its initiation.
. . ]

.f”i . H7ci) 3
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y Mr. 'Gerald M. Hansler™ -2~ m S (‘scembor L, 1972

B

In the near future the staff of our Bureau of Wéter Pollution Control

will be in touch with your office to coordinate ‘the environmental
sTtudies which will be und»rtamon, and to guarantee that their scope

and conuent will be complete and conprehensive and result in an ac.ept-

able water quality management plan, taking into consideration the

requirements of Fort Dix and HMcGuire Air Force Base.

Charles H. Plko
DLreCuoL\ .
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'-,,v 5 UNITED STATES ENVIiTONMENTAL PROTECTION AGENCY
s ' . REG.ON W -
. a3 2¢& FEDERAL PLAZA

. NEW YORK, New YORK 10007

Decenber 20, ]9'72.i .

“sioncl Julian E. Pérkinson »

cwoe Civil Engineer %
dgquarters 438.Air Base Group (MAC) :

ouirve Air Force Base, New Jérsey 08641 . .

L:ar Colonel Perkinson: .

' have received a resly to our letters of October 3! to the
-2 varsey Department of Eavironmenta: Protection (NJDEP) concerning
“ra pooposal to colinect the Fort Dix and MéGuire Air Force Base
sasteater systems to the plahned Ocean County Sewerage Authority
syaten, ' e
The MIDEP takes the position in this letter that the proposed

cennection would have a number of environmeptal problems associated

ith it and that this alternative should be eliminated from con-
Pleration atl this point. You have already received a copy of the
Coaerey 22 letter from the Delaware River Basin Commiscsion (DRBC)
r0 this office voicing their concern over:’the environmental issues
insolved in an inter-basin transfer of the: Fort Dix-McGuire Air
“orce Base wastewater to the Ocean County:'system. This office
ssicurs with the MJIDEP and the DRBC in their concern over the
anvironmental issues involived in this matter and recommends “hat
“"is aiternative be eliminated from furthei consideration and that
vour installation actively pursue other alternative wastewater

g 3 _

v
<

wénagement schemes..

Sincere]ifybdrs,

Yoo o
e Rocco D. Ricci, P. E.
; : Acting Director
. Division of Air and Water Programs §
“iclosure S o 8%
NJDEP letter of Dec. 4, 1972 ' .
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I. GENERAL
A. A field survey was conducted at the Ft Dix/MAFB complex by
the EHLK between 10 and 26 September 1972. Extensive sampling of both
wastewater treatment plants to provides data on the volume and character-
istics of wastes and sewage treatment plant efficiencies was accomplished.
B. Participants in the field survey are listed below:

1. EHLK Personnel

Major C. Williams Sgt C. Beere

Capt R. Clegern Sgt R. Suppes
Capt J. Thomas Sgt W. Caskey
Capt J. Tremblay Sgt D. Jones

Capt N. Lamb Sgt J. Jones

TSgt S. Britt Sgt D. Hodgkinson

SSgt A. Buziak

2. U. S. Army Env Hygiene Agency Personnel

Capt H. Graven Mr P. Fianu

3. 1st U. S. Army Medical Laboratory Personnel

Capt E. Hollos Sp4 B. Kosoglow
Sp4 A. Sobczak Sp4 C. Gespari

IT. SAMPLING STATION LOCATIONS

A total of 13 sewage plant sampling stations and eight receiving
stream sampling stations were established. Following are location logs
for the field survey sampling stations.

A. SEWAGE PLANT'S SAMPLES

Twenty-four hour and twelve-hour composite samples from the
various sampling locations at both the Ft Dix and MAFB sewage plants
were manually composted hourly in proportion to flow as measured by
existing flow metering devices at each plant. The composite samples
were refrigerated during the collection period. Table B-1 is a Tocation
Tog for sampling stations at both the Ft Dix and MAFE sewage treatment -
plants. Figures B-1 and B-2 are respectively schematic diagrams of the
Ft Dix and MAFB sewage plants showing locations of sampling stations.



TABLE B-1. SEWAGE PLANT SAMPLING STATION LOCATION LOG, FT. DIX/MAFB,
NJ, SEPTEMBER 1972,

FT. DIX SEWAGE PLANT

!

Raw Sewage

Primary Clarifier Influent

Primary Clarifier Effluent

TF Influent

TF Effluent

Final Clarifier Effluent

Final Effluent

Sludge Influent to Digester

Digested Sludge Effluent to Drying Beds
Digester Supernatant

OYUUUYUDYgY

McGUIRE AFB SEWAGE PLANT

M-1 Raw Sewage

M-2 Primary Clarifier Influent
M-3 Primary Clarifier Effluent

M-4 TF Effluent

M-5 Final Clarifier Effluent

M~6 Final Effluent

M-A Sludge Influent to Digester
M-B Digested Sludge to Drying Beds
M-C Digester Supernatant
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j<::] Sampling Station

€4
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1

Primary Trickling Final Clari-
Headworks | Clarifiers Filters fiers Recirc. Effluent
g Pumping Chlorination

Figure B-1. Schematic Flow Diagram - Ft Dix Sewage Plant -

Sampling Station Locations - Sep 1972



Sampling Station
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Figure B-2. Schematic Flow Diagram - MAFB Sewage Plant -
~ Sampling Station Locations - Sep 1972
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B. STREAM SAMPLES

Most all water samples from the receiving waters were composited
by battery-operated, time-proportional samplers over a 24-hour period for
each day. As a result of equipment failure/maintenance, some stream water
samples were grabbed and have been so identified in data presentations.
Table B~2 is a location log for sampling stations on the receiving waters.
Figure B-3 is an area sketch showing the stream sampling station locatioens.

TABLE B-2. SAMPLING STATION LOG McGUIRE AFB/FT DIX NJ WATER
POLLUTION SURVEY, SEPTEMBER 1972

STREAM LOCATICNS
Station Location

Jumping Br Above Confluence with Crosswicks
South Run Above Ft Dix STP

Tributary to South Run above Ft Dix STP
South Run Below Ft Dix STP on McGuire
Tributary to South Run above MAFB STP

South Run Below McGuire STP

Cresswicks Cr at Brindle Lake Road
Crosswicks Cr at Bunting Bridge Rd

Nerth Run Above Confluence with Crosswicks
Crosswicks Cr Below New Egypt
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ITI. STREAM FLOW MEASUREMENTS

A1 stream flow measurements (width, depth, and velocity) were made
using current meters and accessories. Continuous recording of stream
flows was not possible, so a number of flow measurements were made each
day during the field survey to estimate the average total daily flows
at each stiream station.

IV. ANALYTICAL PROCEDURES

Procedures used in sample analyses were in accordance with
"Standard Methods for Examination of Water and Wastewaters," 13th
Edition, 1971, American Public Health Association, New York, New York.
Analyses of samples were accomplished by two different agencies: (1)
USAF Environmental Health Laboratory, Kelly (EHLK) Environmentai
Chemistry Support Branch; (2) U. S. Army Environmental Hygiene Agency,
(AEHA), Edgewood Arsenal, Maryland. Table B-3 is a 1ist of parameters
determined by the EHLK, the analytical procedures/methods used and
Tower detectable 1imits. Table B-4 is a list of parameters determined
by the AEHA, the analytical procedures/methods used and lower detectable
limits. Table B-5 is a list of biological parameters and the method of
analysis. _



TABLE B-3.

Parameter

l'

(8}

10.

pi!

. Total Oxygen

Demand?

. Chemical

Cxygen
Demand

Biochemical
Oxygen De-
mand 5~day1

. Biochemical

Oxygen De-
mand (soluble)
5-day!

. Total Solids!

Total Dis-
solved Solids!

Suspendedl
Solids

. Total Volatile

Solids?

Methylene
Blue® Active
Substances

Method

Standard Methods, 144A
Glass Electrode, p. 276

Ionics, Model 225, Total
Oxygen Demand Analyzer

Standard Methods, 220
Oxygen Demand (Chemical),
p. 495

Standard Methods, p. 484~
494

Standard Methods for
Biochemical Oxygen
Demand but using a
filtered sample,
(Whatman 41 filter
paper)

Standard Methods, 1484,
Total Residue, p. 288;

224A Residue on Evapo-

ration, p. 535

Standard Methods, 148B,
Filtrable Residue,

p. 290; 224E Dissolved
Matter, p. 539.

Total Suspended Matter,
pa 537

Standard Methods, 224B,
Total Volatile and Fixed
Residue, p. 536

Standard Methods, p. 339,

Methylene Blue Method
For Methylene Blue-
Active Substance

B-9

ANALYTICAL PROCEDURES USED BY EHL FIELD LABORATORY

Detectable
Notes Limits
0-200 ppm-good
linearity
5 mg/1
2 mg/l
2 mg/1
Practical® 1 mg/l
range above
10 mg/1
Practical range® 1 mg/l
above 10 mg/1
Practical range® 1 mg/l
above 20 mg/1
1 mg/l

Use one separatory lmg/l as LAS
funnel. Filter the
chloroform-extract

through cotton



TABLE B-3 (cont'd)

Parameter

11. Phenols!?

12. Alkalinity’
Total as mg/l
CaCo3

13. Cyanide®-?

1
14, Turbidity

15. Color!

16. Chlorine Free
Available!

17. Chlorine
Residuall

18. Total Hard-
ness!

19. Total Coli-
forms

20. Fecal Coli-
forms!

21. Fecal Strep-
tococei?l

Method

Standard Methods, p.
502-506, Chloroform
Extraction Method

Standard Methods, p.
52-56 ~ Potentiometric
fethod

Standard Methods, p.
400 - Preservation
of samples with
NaOH, "Technicon
Auto Analyzer
Methodology"

Standard Methods, p.
350, Nephelometric
Method

Standard Methods,
p. 160

Standard Methods,
p. 123 (OTA) Method

Standard Methods, p.
123, 386 (OTA) Method
Method

Standard Methods, p.
179, EDTA Titrimetric
Method

Standard Methods,
p. 678, Membrane
Filter

Standard Methods,
p. 684. Membrane
Filter

Standard Methods,

p. 690. Membrane
¥ilter

B-10

Detectable

Notes Limits

.001

1 mg/1
Preserve in .01 mg/1
field with
NaOH to raise
pH to 11 or
more. Analyzed
at KEHL.

0.1 T

units

1 undt

0 mg/1

0 mg/1

1 mg/l
Agar-based 1 colony/
medium 100 mls
Agar-based 1 colony/
medium 100 mls
Agar-based 1 colony/
medium 100 mls



TABLE 2-3 (cont'd)

Detectable
Parameter Method " ‘Notes " Limits
22. Hexavalent’ Standard Methods, Filter cloudy .01 mg/1
Chromium ps 156 . Samples through
: Whatman #42
filter paper

23. Cadnium Atomic Absorption l

Spectrophotometric

Method, Standard

Methods, p. 129,

211, 418
24, Copper Perkin Elmer .02

g . "Analytical Methods

25« ChEGmbm For Atomic Absorption 05
26. Iron Spectrophotometry' 0.1
27. Nickel Varian Techtron .04

Atomic Absorption
28, Silver Spectrophotometer +01

Model 1000
29. Manganese 02
30. Aluminum ~10
31.-Barium 1.0
32, Zinc .01
33. Calcium ol
32. Mercury .005
33. Magnesium | gl
33. Lead .05

1APHA, AWWA, WPCF, Standard Methods for the Examination of Water and Wastewater
13th Edition, 1971.

2Tonics, Incorporated Instrumentation, "Instruction Manual Model 225 Total Oxygen
Demand Analyzer," 65 Grove Street, Watertown, Mass, April 1970.

$Technicon Instruments Corporation, '"Technicon Autoanalyzer Methodology," Tarry-
town, New York.

“Perkin-Elmer Corporation, "Analytical Methods For Atomic Spectrophotometry,"
Norwalk, Connecticut

“Varian Techtron PTY. Limited, "Instruction Manual For Atomic Absorption Spectro-

Ehotometer Model 1000," Melbourne, Australia.

"EPA Water Quality Office, Analytical Quality Control Laboratory, ''Methods For
Chemical Analysis of Water and Wastes," Cincinnati, Ohio, 1971.
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TABLE B" /"' .
Parameter

Total Organic
Carbon

0il and Gresase

. Total Phesphorous

Ortho Phosphourous
(as P)

Total Kjeldahl
Nitrogen (as N)

Ammonia Nitrogen
(as N)

Notes: (1)

ANALYTICAL PROCEDURES USED BY AEHA

Method =

Standard Methods 138A
Combustion-Infrared
Method (Tentative)

Ps 257

Standard Methods 209A
Soxhlet Extraction
Method, p. 409

Standard Methods, 223C Pre-
1im Digestion Step for T-
PO, and 223F Ascorbic Acid
Method (Tentative), p. 524
and 532,

Standard Methods, 223F
Ascorbic Acid Method
(Tentative), p. 532.

e o s N e A - -
Tecunicon Auto Analyze

Ind. Method 30-69A.

Orion's Analytical
Technique with Ammonia
Electrode 95-10 & Model
801 Digital MV Meter

prior to analyses for POy, NO, and NO3.

Notes

LABORATORY

Detectable
Limits

1.0 mg/1

1)

(1)

~
}_‘
~r
=
|
12
4¢]
3
-3

0.05 mg/1

The S-1 series of samples were clarified with activated carbon



TABLE B-5. Analytical Procedures used in biological stream sampling.

Parameter

1. Plankton!

2. Periphyton1’2

3 Macroinvertebrates]

a) Ponar dredge
b) diverse sampling
4. Effluent bioassays!

5. In-sity stream bioassays

6. Endemic Fish1

7. Pesticide Residues
(USAEHA)

1

Method

Standard Methods, p. 726-737.

Wisconsin Net concentration
Sedgwick-Raft Cell counting

Standard Methods, p.743-746
(modified)

Modified Biomass-Chlorophyll
Ratio (Weber, 1971)

Standard Methods, p. 761-769

identifications: Capt Neil J.

Standard Methods, p. 562-575
continuous flow.

Hardware cloth cages (530 cu.

anchored below surface.

Standard Methods, p. 771-775
Electroshocking, D.C. pulse,
230V, 2.2 amp.

Lamb

in.)

-Soxhlet Extraction(Hexane:Acetone)

-Florisil Column

-Electron-capture gas-1liquid chro-

matography
-thin layer chromatography

APHA, AWWA, WPCF, Standard Methods for the Examination of Water and

Wastewater, 13th Edition, 1971.

2

Weber, C. I., "Recent Developments in the measurement_of the Response

of Plankton and Periphyton to Changes in Their Environment," 162nd
National Meeting, American Chemical Society, 1971.
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Field Survey Water Sample Analytical Data Tabulations
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This appendix contains water sample -data tabulations for composite
samples and grab samples obtained during the September field survey.

I COMPOSITE SAMPLE DATA

Tabies C-1 through C-3% are raw data tabulations and statistical
summaries for composite samples from all sampling stations. These
tabulations were compiled by the US AEHA, Water Qua11ty Englneer1ng
Division using a UNIVAC 1108 computer.

A. FT DIX DATA SUMMARIES

Tables Sample Description Pages
c-1 - C-7 24-hour composite samples C-3 - C-13
c-8 - C-14 12-hour composite samples C-14 - C-24

B. MAFB DATA SUMMARIES

. Tables Sample Description Pages
Cc-15 - C-20 24-hour composite samples C-25 - C-34
C-21 - C-26 12-hour composite samples C-35 - C-44
C. RECEIVING WATERS DATA SUMMARIES

Tables Sample Description Pages

G327 = G834 24-hour composite samples C-45 - C-68
II. GRAB SAMPLE DATA

Table C-35 contains raw data tabulations for grab samples obtained
during the September field study. Some stream sample data summaries for
grab samples have been included in Tables C-27 - C-34 and are so identified
(see footrote in tabulated data).
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APPENDIX D

Sewage Treatment Plant Historical Data Summaries
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This appendix contains historical data summaries for both the Ft Dix and

MAFB sewage treatment plants.

Sewage plant operating logs for several extended periods were analyzed for
raw sewage flow, effluent characteristics, and unit process and overall
removal efficiencies for Suspended Solids (SS) and 5-Day Biochemical Oxygen
Demand (BODg). These analyses included development of frequency distribution

curves for these selected parameters.

I, Ft Dix Historical Data. The following tables and figures are summaries

of historical data for the Ft Dix Sewage treatment plant.

Table (T)/Figure (F) Title Page
T-D-1 Ft Dix Sewage Plant Operating D-3

Log Data Summary-BODg-Aug 70-July 71,

T-D-2 Ft Dix Sewage Plant Operating D=4
Log Data Summary - Suspended
.Solids - Aug 70 - July 71.

T-D-3 Ft Dix Sewage Plant Operating Log D-5
Data ~ Flow, BODg, SS, Effluent
DO and Maximum Temp - Jan ~ Sept 1972,

F-D-1 Ft Dix Sewage Plant Operating Log Data —  D-6
Raw Sewage Flow.

F-D-2 Ft Dix Sewage Plant Operating Log D-7
Data - Effluent BODS.

F-D-3 Ft Dix Sewage Plant Operating Log D-8
Data Effluent SS.

F-D-4 Tt Dix Sewage Plant Operating Log D-9

Data - BOD5 Removal Efficiency.

F-D-5 Ft Dix Sewage Plant Operating Log D-10
: Data -~ SS Removal Efficiency.
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TII, McGuire AFB Historical Data. The following tables and figures are

summaries of historical data for the MAFB Sewage treatment plant.

Table/Figure Title

T-D~4 McGuire AFB Sewage Plant Operating Log Data
Summary - Five-~Day BOD - Aug 70-jul 71

T=D=5 McGuire AFB Sewage Plant Operating Log Data
Summary - Suspended Solids - Aug 70-Jul 71

T-D=6 McGuire AFB Sewage Plant Operating Log Data -
Flow, BOD5, SS, Effluent Dissolved Oxygen (DO),
and Maximum Temp ~—- March =--- Sept 1972

T-D-7 McGuire AFB Average Sludge Conditions - Aug 70 -
Jul 71

T-D-8 McGuire AFB Anaerobic Digester Data -~ Aug 70 ~
Jul 71

F-D-6 Ft Dix Sewage Plant Operating Log Data - Raw
Sewage Flow

F~D-7 Ft Dix Sewage Plant Operating Log Data -

: Effluent BOD5

F~D-8 Ft Dix Sewage Plant Operating Log Data -
Effluent Suspended Solids (SS)

F-D-9 Ft Dix Sewage Plant Operating Log Data -
BOD5 Removal Efficiency

F~D-10 Ft Dix Sewage Plant Operating Log Data -

SS Removal Efficiency
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Ls CHEMICAL COAGULATION JAR TESTS
A. INTRODUCTION

Jar tests were conducted on selected wastewaters, i.e.,
primavy clarifier influent, and secondary clarifier influent and
effluent, from both the Ft Dix and McGuire AFB sewage plants. Alum
was used as the coagulant and sulfuric acid was used for pH adjustments.
The purpose of the jar tests was to determine the treatability of the
wastewaters as regards chemical coaguiation, flocculation, and sedi-
mentation. The objective of the tests was to obtain data which could
be used to determine the suitability and applicability of chemical
treatment in the existing sewage plant units and final effluent.

B. METHODS AND MATERIALS

1. The jar test procedures were designed to determine the
optimun pH and alum dosage for coagulation, flocculation, and sedi-
mentation as d§termined by turbidity measurements according to
Eckenfelder. (1) The final part of the procedures includes a jar test
to obtain a "settling curve" based on turbidity measurements when the
wastewater is treated with the optimum alum dosage at the optimum pH.
In addition, various parameters were determined at the start and the
end of the settling curve test procedure.

2. There are five graphs presented in this Appendix for
each wastewater which was subjected to a jar test. A description of
each graph will illustrate the results of the jar test. For example,
concerning the McGuire AFB primary clarifier influent.

a. Figure E-2, "Turbidity Versus pH," was used to
determine the optimum pH, "Turbidity Versus Alum Dose" was used to
determine the optimum alum dosage, and "Final pH Versus Initial pH,"
was used to show the change in pH resulting from the alum application.

b. Figure E~4, "Turbidity Versus Settling Time" for
untreated wastewater (3 test jars subjected to the test conditions but
not treated with chemicals) and for treated wastewater (3 test jars at
optimum chemical dosages). The initial and final chemical parameters
and their respective removal percentages are also shown.

c. Figure E~6 is the same as Figure E-4 except that
the turbidity is expressed as "Percent Turbidity Remaining."

3. A Phipps and Bird jar test apparatus was utilized.
Rapid sampling of the supernatant was accomplished simultaneously in
each jar uti]izing a sampling apparatus described in an EPA technology
transfer manual.(2)

E-A
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C. DATA ANALYSES

1. Figures E-1 to E-16 describe the results of the jar
tests performed on the primary clarifier influent, and secondary
clarifier influent and effluent at both the Ft Dix and McGuire AFB
treatment plants. The optimum alum dosage was 150 to 250 mg/1 and
the optimum pH was 6.0 to 6.5. For all wastewaters the COD, SS,
turbidity, and phosphate concentrations were significantly reduced
over the untreated wastewaters. The alkalinity and pH were reduced
and the total dissolved solids increased as a result of the chemical
treatment.

a. The wastewaters tested were found to be amenable
to chemical treatment. Chemical treatment couid be incorporated
into the existing treatment processes or could be applied directly
to the final effluent.

b. The application of chemical treatment to the
primary clarifier influent could result in the disturbance to the
function of the existing plant. The solids loading to the digesters
could be directly increased by as much as 50 percent, the pH in the
digesters could be depressed, and the organic loading to the filters
would be decreased.

c. Chemical treatment in the final clarifiers would
not exert major changes in plant function. The solids loading to
the digester would be indirectly increased, but the organic 2o§ding
to the filters would not be significantly altered. Laughlin(3
revealed secondary clarifier effluent from a trickling filter plant
(1.5 MGD) treated with approximately 50 mg/1 alum resulted in re-
ductions of BOD, SS, and phosphorous from 20 to 10 mg/1, 15 to 10 mg/1
and 8 to 1'mg/1 respectively.

d. Chemical treatment applied to the effluent would
have a minimal impact on plant function but would require expensive
construction. Adjustment of final effluent pH would be required
before discharge. The costs of construction and of treatment units
and procurement of chemicals would need to be balanced against a
relatively small improvement in effluent quality. The average BOD
and SS in the effluent during the EHL(K) survey was 22 mg/1 and
35 mg/1; the COD and SS solids removal efficiencies obtained on the
effluent by the jar tests were 70 percent and 60 percent indicating
that chemical addition to the final clarifiers could result in final
effluent BOD and SS of 15-20 mg/1 and 20-25 mg/1.

E-5



e. Chemical treatment of the secondary sewage treatment
plant effluents has been used to accomplish phosghorous removal and pre-
paration of the effluent for subsequent treatment such as sand filtration.
At the Manville NJ sewage treatment plant, 200 mg/1 of alum and 0.5 mg/1 of
anionic polymer was used to pretreat settled trickling filter effluent (2 MGD)
prior tc application to a Johns-Manville moving bed filter. The effluent BOD,
$S, turbidity and total phosphorous were 12, 15, 7, and 0.51 mg/1 respectively
(EPA).(2) This data indicates that in the chemical treatment and sand filtra-
tion of secondary treated effluent will result in a relatively small reduction
in absolute concentration of effluent constituents.

D. CONCLUSION

Chemical treatment represents a means of improving the effluent
quality of both the Ft Dix and McGuire AFB treatment plants. However, such
treatment would not provide a wastewater which is compieteiy devoid of organic
and solid material. Chemical treatment would be most advantageously applied
at influent to the secondary clarifier process. Improved SS and BOD removal
efficiencies in the final clarifiers of both the Ft Dix and MAFB sewage plants

could be realized by addition of chemical feed and coagulation facilities.

E-6
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II. ACTIVATED CARBON ADSORPTION ISOTHERM JAR TESTS
A. TNTRODUCTION

Batch activated carbon isotherm tests were conducted on filtered
and unfiltered prechlorinated effluent from the Ft Dix and McGuire AFB WWTP's.
The purpose of the tests was to determine the treatability of selected waste-
water constituents; i.e., COD, TOD, color, and MBAS with activated carbon.
The objective of the tests was to obtain batch isotherms for each constituent
and to determine the ultimate adsorptive capacity of the carbon. Dynamic
column tests were not conducted.

B. METHODS AND MATERIALS

The wastewater was tested in both a filtered (Whatman 41) and un-
filtered condition; the wastewater was analyzed prior to and after filtration.
Two-Titer portions of the wastewater were placed into six flasks and dosed
with carbon at .2, .4, .8, 1.2, 2.0 and 3.0 mg/1. A Phipps and Bird jar test
apparatus mixed the contents of the flasks for 60 min at 75 RPM. After this
period, the wastewater samples were filtered to remove the activated carbon
and analyzed for the selected constituents. (See Eckenfelder) (4

- C. DATA ANALYSES
These data were plotted according to the Freudlich isotherm in which
"adsorption of a constituent/gram of activated carbon" is p1ott?d against the
"residual concentration of the constituent." (See Fair, et al) 5)

1. Adsorption Capacities

The adsorptive capacity of the carbon in a column application
can be estimated from the isotherm by extending a vertical line from the point
on the horizontal scale (residual equilibrium concentration of the contaminant)
corresponding to the initial concentration of the contaminant, and extrapolating
the isotherm to intersect this line. The corresponding value on the vertical
scale (mass of contaminant adsorbed per unit mass of carbon) represents the
ultimate amount of contaminant adsorbed where the carbon is in equilibrium with
the initial concentration of contaminant. This condition should exist in the
upper section of a carbon bed during column treatment, and it therefore re-
presents the ultimate capacity of the carbon for the particular waste constituent.

a. Ultimate Capacities

The ultimate adsorptive capacity of the carbon in terms of
pounds of contaminant adsorbed per pound of carbon can be calculated from the

E-15



results of these analyses. The results of Freundlich isotherm analyses are
contained in Tables E-1 through E-6, and Figures E-18 through E-21. Table
E-7 contains the calculated ultimate adsorptive capacities. No TOD analyses
were accomplished for the Ft Dix adsorption tests. The data derived from the
MBAS adsorption tests for both the Ft Dix and MAFB wastes were insufficient
for accurate analyses.

b. Adsorption Isotherm Interpretation

Worthy of special note are the differing ultimate capacities
for chemical oxygen demand (COD) for the Ft Dix and MAFB secondary effluents.
The significantly Tower values for the MAFB effluent (0.156 - 0.293 1b COD/1b
Carbon) as compared to the Ft Dix effluent (0.307 - 0.372 1b COD/1b Carbon)
most 1ikely are a resuit of higher adsorption of compounds present in the MAFB
waste from industrial fractions. (See Eckenfelder)(4). The range of the
adsorptive capacity values determined during these field tests agrees with
literature citations; i.e., 0.250 to 0.870 1b COD/1b Carbon (See EPA)(6),

2. The slope of the isotherm may be used to characterize the
adsorption operation being tested. Very steep slopes are characteristic
of very good adsorption of dissolved organics present in higher concentrations.
S1ight slopes indicate comparable adsorption over the entire range of organic
concentrations. Higher slopes also indicate that greater adsorption efficiency
in column operations may be expected. The slopes of the COD isotherms for
filtered and unfiltered Ft Dix samples are quite similar and relatively steep.
Conversely, the slopes of the COD jsotherm for the filtered and unfiltered MAFB
samples are quite different. The unfiltered sample COD isotherm slope is much
steeper than for the filtered sample, suggesting some inhibitory effect from
the filterable residue.

D. ADVANCED WASTE TREATMENT (AWT) PLANT DESIGN

The design of activated carbon regneration and transport facilities

for the proposed AWT plant was based on the ultimate COD adsorption capacity

of 1 1b COD per 1b Carbon. Results of field adsorption isotherm tests indicate
that the ultimate COD adsorptive capacity is far less than this value. Pilot
scale adsorption testing would be required to determine design criteria such as:
contact time, regeneration requirements, ultimate adsorptive capacity, headloss
buildup, hydraulic loading, parallel versus series flow, single versus multi-
stage configuration and process costs.

E. CONCLUSION

Removal of dissolved organic from the secondary effluents of both the
Ft Dix and MAFB sewage plants is technically feasible. Results of activated
carbon adsorption isotherm tests revealed that additional field pilot scale tests
would be required before selecting design criteria for an advanced waste treatment
plant.
E-16



Table E-1.

Activated Carbon Adsorption Isotherm Data -
Ft Dix Sewage Plant Secondary Effluent -
EHL/K, Sep 1972%

Sample Carbon CoD MBAS Color
No. Dose (am/1) (mg/1) (mg/1) (units)
D-1 0 60 2.40 50
D-2 0.2 22 0.10 5
D-3 0.4 22 0.10 <1.0
o
€| p-4 0.8 22 0.10 <1.0
{t‘; D-5 1.2 11 0.03 <1.0
= D-6 2.0 11 0.03 <1.0
D-7 3.0 0 <0.01 <1.0
D=3 0 55 2.40 50
D-9 0.2 16 0.05 5
EE D-10 0.4 16 0.05 <1.0
E; D-11 0.8 16 0.05 <1.0
é‘% D-12 1.2 11 <0.01 <1.0
9| D-13 2.0 5 <0.01 <1.0
é D-4 3.0 16 <0.01 <1.0

*Powdered activated carbon - contact time of
RPM = 75, Unfiltered SS = 30 mg/1; Filtered SS = 12 mg/1

E-17
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Table E-2.

Activated Carbon Adsorption Isotherm Data -

McGuire AFB Sewage Plant Secondary Effluent -
EHL/K, Sep 1972%

Sample | Carbon Dose coD TOD MBAS Color pH
No. (gm/1) (mg/1) | _(mg/1) | (mg/1) 1(units) | (units)
M-1 0 70 104 3.6 50 7.8
M-2 0.2 39 65 0.3 5 8.0
M-3 0.4 27 44 1 % | 1.0 8.1
o | M-4 0.8 11 36 0.1 1.0 8.0
é? M-5 1.2 16 38 <0.01 £1.0 8.2
gé M-6 2s 5 32 <0.01 <1.0 8.2
M-7 3.0 11 28 <0.01 <1.0 8.1
M-€ 0 59 104 3.8 50 7:3-
] M9 0.2 32 60 1.65 5 7.8
:i M-10 0.4 22 44 0.10 <1.0 7.9
'é M-11 0.8 16 34 0.03 <1.0 7.9
éé M-12 1.2 11 32 <0.01 <1.0 7.8
-g M-13 2.0 31 30 <0.01 <1.0 7.7
éé M-14 3.0 16 29 <0.01 21 8.0

*Powdered activated carbon - contact time of 60 minutes at jar

test

RPM = 75, Unfiltered SS = 34 mg/1; Filtered SS = 18 mg/1.




Table E-~3.

Freundlich Isotherm Data

Ft Dix - Chemical Oxygen Demand

USAF/K, Sep 1972

(C) (Y) (Y/m)
Carbor. Dose Residual Conc. Adsorbed Adsorbed/Dose
{am/1) {mg/1 (mg/1 (mg/gm)
Unfilt. Filt. Unfilt. Filt. Unfilt. Filt.
0 60 55 o | o0 - -
0.2 22 | 16 38 39 190 195
0.4 22 3 38 39 95 98
0.8 i, 16 38 39 48 49
1.2 11 11 49 44 41 37
2.0 & 5 49 50 24 25
3.0 5 16 60 39 18 13
Freundlich Isotherm (Y = AC®)
m
Ultimate (A) - (B) Corre}ation
Adsorption Constant Constant (re)
(1b/1b Carbon .
Unfilt.] Filt. | Unfilt. | Filt. Unfilt. | Filt. | Unfiit. | Fiit.
0.307 2.226 3.143 | 1.191 1.203 | 0.67 | 0.55

0.372
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Table E-4.

Freundlich Isotherm Data

McGuire AFB - Chemical Oxygen Demand
USAF EHL/K, Sep 1972

(¢) (Y) (Y/m)
Carbon Dose Residual Conc. Adsorbed Adsorbed/Dose
(gm/1) (mg/1) (mg/1) __(mg/gm)
Unfilt. Filt. Unfilt. Pl Unfilt. Filt.
0 70 59 0 0
0.2 39 32 31 27 155 135
0.4 2.7 22 43 37 108 . 92
0.8 11 16 59 43 74 54
1.2 16 11 54 48 45 40
2.0 5 11 65 48 32 24
30 i 6 69 53 23 18
Freundlich Isotherm (Y = ACB)
' m
Ultimate (A) (B) Corre%ation
Adsorption Constant Constant (re)
(1b/1b Carbon) ‘
Unfilt. Filt, Unfilt. Flit, Unfilt. BV, ‘Untilt, Filt.
lo.156 | 0.293 | 18.90 | 1.50 | o0.49 1.28 0.82 0.94
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Table E-5.

Freundlich Isotherm Data
McGuire AFB - Total Oxygen Demand

USAF EHL/K, Sep 1972

(c) (1) (¥/m)
Carben Dose Residual Conc. Adsorbed Adsorbed/Dose
(gm/1) (mg/1) (ma/3) ____(mg/gm)

Unfiitel F1its Unfilt. | Filt. Unfilt. | Filt.
104 104 0 4 0
e 60 60 44 44 220 220
0.4 44 44 60 60 150 . 150

0.8 36 34 68 70 85 88
152 35 32 69 ‘ 72 58 60
2.0 32 30 72 74 36 37
8 28 29 76 75 25 25

— e ==

Freundlich Isotherm (Y = ACB)
m
Ultimate (A) (B8) Corre}ation
Adsorption Constant Constant (ré)
1b/1b Carbon)

Unfilt.| Filt. Unfilt. | Filt. Unfilt. | Filt. Unfilt. | Filt.
1.200 1.200 /| 0.002 0.004 2.94 2ale 0.91 0.86
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Table E-6.

Freundlich Isotherm Data
McGuire AFB - Methylene Blue Active Substances

USAF EHL/K, Sep 1972

(c) (1) (Y/m)
Carbon Dose Residual Conc. Adsorped Adsorbed/Dose
(gm/1) (ma/1) (mg/1) __(mg/gm)_

Unfilt. ] Filt. Unfilt. Piit. Unfilt. Filit,
0 3.60 3.8 0 0
052 0.30 1.65 3:3 2.15 16.5 10.8
0.4 0.10 0.10 3.5 3.70 8.8 9.7
0.8 0.10 0.03 3.5 3.77 4.4 4.7
1.2 <0.01 <0.01 >3.59 >3.79 >2.9 3.2
2:0 <0.01 <0,01 >3.59 >3.79 >1.8 >1.9
3.0 <0.,01 <0.01 >3.59 >3.79 >1.2 51,3
Freundlich Isotherm (Y = ACB)
m
Ultimate (A) (B) Corre%ation
Adsorption Constant Constant )
_(Ib/1b Carbon)
Unfiit. Filt. Unfilt. F1lt. Untilts |- FilL, Unfilt. Fa 1%k,
0.064 0.026 .| 22.34 11:.15 0.471 0.236 Q77 0.82
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Table E-7. Ultimate Carbon Adsorption Capacities -
Ft Dix/McGuire AFB NJ - USAF EHL/K

Sep 1972
Pounds Adsorbed/Pound Carbon

Parameter Unfiltered : Filtered
coD

Dix 0.307 0.372

MAFB 0.156 0.293
TOD

Dix - -

MAFB 1,200 1.20
MBAS

Dix - -

MAFB 0.064 0.026
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I. APPLICABLE WATER QUALITY CRITERIA AND EFFLUENT QUALITY REQUIREMENTS

Inciuded in this appendix are copies of pertinent federal, State of
New Jersey (NJDEP), and Delaware River Basin Commission (DRBC) criteria con-
cerning water quality and treatment plant effluent quality. Executive Order
(E0) 11507, Department of Defense (Dob) Directive 5100.50, Air Force Regulation
19-1, and applicable Army directives require Ft Dix and MAFB to insure that
their sewage treatment facilities are designed, operated and maintained so as
to conform with all applicable federal, state and Tocal agency water quality
standards adopted pursuant to the Federal Water Pollution Control Act of 1965,
as amended. These directives further require that "performance specifications”
be proposed for each treatment facility to meet the applicable requirements.
Performance specifications are specific limits of discharges that will as a min-
imum provide for conformance with water quality standards.

I1. INTERIM PERFORMANCE SPECIFICATIONS
A. BACKGROUND

Discussions with representatives of the Federal EPA and the NJDEP
have resulted in the development of propocsed interim performance specifi-
cations for the two sewage plants. These proposed specifications should apply
for the interim period until a final decision is reached concerning the in-
vestigations of a regional wastewater management program involving both Ft Dix
and MAFR. Long range performance specifications are not preposed at this time
primarily because of the current emphasis on regionalization, the probable
changes in state and federal criteria, and the possible future changes in
mission requirements of Ft Dix or MAFB. If regionalization of wastewater
management efforts in this basin does not materialize, then more stringent,
long-range performance specifications for each of the sewage plants woula
have to be negotiated with the NJDEP and the DRBC through the EPA. Sufficient
data and operating characteristics on the two sewage treatment facilities
and the receiving waters are contained in this report to aid in any such
future negotiations.

B. PROPOSED SPECIFICATIONS
Table F-1 contains the proposed interim performance specifications

which are based on existing DRBC and NJDEP criteria (see attached documents,
Section IV, this appendix).
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Table F-1.

Proposed Interim Performance Specifications

for Ft Dix and MAFB Sewage Treatment Facilities

Parameter

DRBC/NJDEP

EHL/K

BODsg

BODs

SS

SS

CcoD

DS

MBAS (as LAS)
Phenol

0i1 & Grease

H
Cgtota]

Crt0
Pb
Zn
Cu
Ag
Ni
As
CN~
Ba
Al
Cd
pH

Fecal Coliforms
(Geom. Mean, per
100 m1)

Debris, Scum, Float.
Materials

Toxicity (1:1
Dilution)

Odor (Thresh. Odor Nr)

25

90 percent removal
100

90 percent removal

CoOOoOOoCOoO !t
N O) = = O
QOO0 O

Il N 1 OO
[$) Nen) o s
N o

()]
ol
]

none

<96-hr TL50

250

OO
—
(2]

S = Gk

I = D100 YT i OWOOo 1 b 1Lt
o O 00

300




ITI. COMPLIANCE WITH PROPOSED PERFORMANCE SPECIFICATIONS

Tables F-2 and F-3 are, respectively the summaries of the 24-hour
and 12-hour composite sampling data collected during the field survey.
The underlined entries in these tables represent lack of compliance with
the propecsed performance specifications. Some difficulties were encountered
with the oils and grease analyses and the validity of these data are hignly
questionable.
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Table F-2.

Ft.Dix and MAFB. Field Survey Data Summaries (24-Hour
Flow - Composite Samples) Sewage Plant Effluents and
Proposed Performance Specification Compliance (Under-
lined Entries Indicate Non-compliance)

Parameter Spec. Range Mean Range Mean
BODg 25 <20.0-26.4 %23.7 <12.0-<24.0 | <20.9
BODg 00% Rem >70.4->87.7 | >80.8 >88.6-92.7 >89.7
SS 100 22.0-53.0 | 39.3 33.0-46.0 38.3
SS 00% Rem 63.2-81.0 76.5 76.0-86.5 191
coD 80 45-T33 94.1 45-728 80.0
TDS 100 170-2%6 206 266-312 284
MBAS (as LAS) 3.0 4.2-6.0 5.3 1.6-3.8 2.38
Phenol 0.015 0.005-0.025 0.010 | <0.007-0.030 4.012
0i1 & Grease 10 89-231 152 19-271 1¥8.7

, 0.01 -<0.005 <0.005 -<0.005 <0.005
crtotal 0.10 -<0.05 <0.05 -<0.05 <0.05
Crto 0.10 -<0,001 <0.001 -<0.001 <0.001
Pb 0.10 -<0.05 <0.05 -<0.05 <0.05
Li 0.60 0.01-0.03 0.02 0.01-0.09 0.043
Cu 0.20 0.03-0.08 0.056 |<0.02-0.04 0.024
Ag 0.01 -<0.01 <0.01 -<0.01 <0.01
Ni 0.05 -<0.04 <0.04 -<0.04 <0.04
As 0.10 -<0.01 0.01 0.01-0.02 0.015
CN 0.01 -<0.01 <0.01 -<0.01 <0.01
Ba 2.00 -<7.0 <1.0 <1.0-1.20 1,03
Al 1.00 0.12-0.52 0.22 0.30-6.30 1.397
Cd 0.02 <0.10 <0.10 -<0.01 <0.0T
pH 6.5-8.5 6.9-7.5 - 7.2-7.5 -
Fecal Coliforms | 300 - 160 - 233

(Geo. Mean/

100 m1)

Debris, Scum, .

Float, Material | None See Note 2 See Note 2

Toxicity <96 hr See Note 3 See Note 3

TLso

Odor 250 See Note 4 See Note 4

NOTES: 1. All data tabulated in mg/l except for percent removals (%), pH

(pH units) and fecal coliforms.

2. Resuspended solids present in plent effluents (see text).

3.

4. Odor tests not conducted.

F-5
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Tabie F-3. Ft Dix and MAFB Field Survey Data Summaries (12-hour,
Flow - Composite Samples) Sewage Plant Effluents and
Proposed Performance Specification Compliance (Under-
lined Entries Indicate Non-compliance).
Perf. MAFB Ft, Dix
Parameter Spec.* Range Mean Range Mean
BODg 25 <12.0-35.0 <24.4 <12.0-28.8 <20.1
BODs5 90% Rem 71.1->89.7 79.9 79.7->95.1 91.2
SS 100 26.0-48.0 35,0 24.,0-40.0 32,5
SS 90% Rem 74.8-80.6 77.0 81.8-85.0 82.5
COD 80 98.0-116.0 | 108.0 77.0-709.0 94.4
DS 400 208-352 279 214-284 260
MBAS (as LAS) 3.0 5.8-10.5 6.86 1.4-2.4 - 1.94
Phencl 0.015 0.015-0.025 0.079 | 0.005-0.035 0.019
0i1 & Grease 10 83.0-103.0 93.0 52-87 69.5
Hg 0.01 - - - -
Crtotal 0.10 -<0.05 <0.05 -<0.05 <0.05
Crtb 0.10 <0.001-0.10 <0.026 |<0.001-0.010 <0.003
Pb 0.10 -<0.05 <0.05 -<0.05 <0.05
Zn 0.60 0.04-0.05 0.044 | 0.05-0.08 0.066
Cu G.20 -0, 02 20.02 -<0.02 <0.02
Ag 0.01 -<0.01 <0.01 <0.01-0.02 0.012
Ni 0.05 -<0.04 <0.04 -<0.04 <0.04
As 0.10 - - - -
CN 0.01 -<0.01 <0.01 -<0.01 <0.01
Ba 2.00 -<1.00 <1.00 -<1.00 <1.00
Al 1.00 0.18-0.26 0.212 | 0.48-0.66 0.55
Cd 0.02 <0.01 <0.01 -<0.01 <0.01
pH 6.5-8.5 6.7-6.8 - | 7.0-7.4 -
NOTE: A1l data tabulated in mg/1 except for percent removals (%) and

pH (pH units).
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IV. PERTINENT FEDERAL, STATE AND DRBC CRITERIA

This section contains the following documents.

Page

A. "Rules and Regulations Establishing Surface Water Quality

Extteria,” IOER, June M, 1] isscisvmmvasnssnsnsrsssssssssiraississas o0
B. "EPA required Changes in the New Jersey Water Quality

‘Standards and Minimum Federal Water Quality Criteria, EPA, Region

11, undated..iimvenasss R e R S e T e veiws =13
C. "DRBC Resolution No. 72-1, A Resolution to Interpret and

Quantify Certain aspects of the Commission's Water Quality Standards,"

DRBC, January 16, 1972..... T LT S ARSI AR F-30

D. "Regulations Concerning Treatment of Wastewaters, Domestic
and Industrial, Separately or in Combination, Discharged into the Waters
of the Delaware River Basin," N.J. State Dept of Health, Nov 17, 1967.. F-31]
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RULES AND REGULATIONS
ESTABLISHING SURFACE WATER QUALITY CRITERIA

June 30, 1971
New Jersey Department of Environmental Protection

Richard J. Sullivan, Commissioner



STATE OF NEW JERSEY
DEPARTMENT OF 'NVIRONMENTAL

BRATY¥L SN

Office of th'e Commissioner

FOREWOED

On the following pages surface water quality criteria are set forth
which have been adopted by the New Jersey Department of Environmental
Protection.

These criteria are definitions of accevptable water quality for the
various categories of surface waters in our state. They are not
intended to be enforcement standards in their own right. They represent
water quality objectives hopefully to be met through a rigorcus
enforcement program.

The entry of wastes into a stream cannot be permitted if it will cause
the quality of the stream to fail to meet the criteria. For waterways
that are already polluted all waste treatment effluents and other

sources of pollution must be upgraded or eliminated to permit the
restoration of quality as defined by the criteria. 1In all such cases
standards are imposed upon the effluent in the form of existing treatment
regulations, administrative orders, or where necessary, orders of the
court.

Similar control over effluent quality will be imposed as a condition of
obtaining the required State permit for the construction of any new
industrial or community waste treatment facilities. Such facilities
should have incorporated in them pollution control in keeping with the
currently accepted state of the art.  Only by stringent regulation of
effluent quality will we have any chance whatever of causing our waterways
to meet these quality criteria.

VAN

Richard J. Sullivan
Commissioner

Anprovedzga@a f97/

Filed With Secretary of State: 30 June 1971
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IXTRODUCTTI®ON

The water resources management concept is vital to an effective water pollution
control program. The waters of this State are priceless natural resources
which must be properly managed ifi they are to be retained useable for their
best purposes.

The basis for svch an effort includes establishing a system of defining the
best uses for all surface waters including not only the present but also
possible future uses and recognizing the possibility of a variecy of compatible
uses. This then permits the development of quality values or parameters for
such best uses, These two measures are incorporated in the regulations.

The peneral ranking of uses to be protected for all of New Jersey's fresh,
tidal and coastal waters include but are not necessarily limited to the
following:

(1) Fresh Surface Waters

(a) Those set aside for posterity to represent the natural
aquatic environment and its associated biota.

(b) Public water supply.

(¢c) Recreation.

(d) Maintenance, migration and propagation of natural and
established biota.

{e) Industrial water supply.

(f) Agricultural water supply.

(g) Navigation.

(2) T7Tidal Waters

(a) Shellfish harvesting.

(b) Public water supply.

(c) Recreation.

(d) Maintenance, migration and propagation of the natural
and established biota.

(e) Fish passage and survival.

(f) 1Industrial water supply.

(g) Agricultural water supply.

(h) Navigation.

(3) Coastal Waters

(a) Recreation.

(b) Maintenance, migration and propagation of the natural
and established biota.

In the Water Quality Act of 1965, the U. S. Congress authorized the estab-
lishment of water quality standards for interstate (including coastal) waters.
The purpose of these standards is the protection and enhancement of the
quality and productivity of the nation's iInterstate waters to serve a variety
of beneficial uses., This Act, which amended the Federal Water Pollution
Control Act, requires that the States establish standards for their iaterstate
waters subject to review and approval by the Secretary of the Interior. The
responsibility for this and other water pollution control functions has since
F-10



been transferred from the Secretary of the Interior to the Administrator of
the U. S. Environmental Protection Agency.

The standards serve as both State and Federal standards which are enforceable
under the State water pollution control statutes and the Federal Water Pollution
Contrcl Act, as amended (Section 10).

These water quality standards actually consist of the following three maior

P

components:

' (a) A statement of policy on the protection and enhancement of water
resources including numerical values and narrative descriptions
Qﬁ\ of water quality parameters for specific water uses.
3~ Xb)Y Classification of surface waters designating specific best uses.
((Efﬁ' A vlan of implementation and enforcement including treatment and
=" control requirements for all wastewaters discharged into or
affecting surface waters.

The State Department of Health, the agency previously responsible for water
pollution control, adopted regulations effective September 1, 1964 establishing
numerical values and narrative descriptions of water quality parameters for
specific water uses. It is these September 1, 1964 regulations that are to

be amended and updated and will hereinafter be referred to in this document

as "Surface Water Quality Criteria.'" The other two components of New Jersey's
water quality standards (b and c above) will, if necessary, be amended in the
future and submitted to the Administrator of the U. S. Environmental Protection
Agency for approval.

In addition to the adoption of Surface Water Quality Criteria, the Department
has classified New Jersey's waters, interstate and intrastate, as to their
best intended uses. The water quality standards were submitted to the
Department of Interior on June 27, 1967 for Federal approval in accordance
with the statutory timetable. Subsequently, certain revisions were made in
the original submission. The Secretary of the Interior on March 13, 1968
approved the standards with certain exceptions.

The exceptions contained in the Secretary's approval have been accommodated
in these criteria. The criteria also reflect considerable reliance upon the
findings and recommendations in the "Report of the Committce on Water Quality
Criteria" published April 1, 1968 by the Federal Water Pollution Control
Administration.

The Surface Water Quality Criteria also reflect the efforts and opinions of
membexs of the State Interdepartmental Committee on Surface Water Pollution
Abetement. Representation on this Committee includes the Division of

Water Resources, Division of Fish, Game and Shellfisheries, Division of
Parks and Forests, all within the Department of Environmental Protection,
the Division of Rural Resources of the Department of Agriculture, the
Division of State and Regional Planning of the Department of Community
Affairs, and the Division of Economic Development of the Department of Labor
and Industry. ’ .

The amended Surface Water Quality Criteria consists of the following:

(a) Statement of policy on the protection and enhancement of water
resources. F-11



(b) Glossary of terms.
(¢) Parameters of quality consisting of numerical values and narrative
descriptions for defined water uses.

These criteria do not describe existing quality conditions oi New Jersey's
waterways. They do represent objectives of cleanliness which hopefully can
be achieved through the administrative and enforcement mechanisms available
to the State Department of Environmental Prciection.

We believe that these criteria are achievable through rather severe wastewater
treatment requirements that are already in effect in addition to the contemplated
construction of regional water pollution control projects or the reconstruction
and improvement of exlsting facilities. Additional measures may be required

to deal with nonspecific pollution sources. ‘

These criteria will provide the basis for protecting and enhancing the quality
of both interstate and intrastate waters; they are compatible with those
adopted by our neighboring states.

Censiderable water quality data will be gathered and studies made to permit
a continuing evaluation of the proposed criteria and effluent regulations.
Scientific analyses of such data will, in turn, enable the Department to
expand specific wastewater effluent quality standards including equitable
load allocation for each approved discharge source. This approach has
already been taken in the Delaware River Estuary area.

These criteria may also be utilized to assist in determining the influence

‘of man's activities beyond those involving the discharge of used community

or industrial waters. These indirect sources of water pollution include land
development, water impoundments, dredging, landfills and agricultural operaticns.

It should be pointed out that the criteria are not intended to be applicable
in instances where water quality does not conform to specified values solely
as a result of natural causes.

With the exception of a relatively few toxic substances, tolerable levels

of many toxic substances in waters have not been fully established. 1In
addition, toxicity may vary depending upon the presence or interaction of
different constituents and the nature or characteristics of the stream or
waterway involved. Therefore, maximum permissible limits for toxic substances
will be determined by appropriate bioas,ays in_addition to gua;lahlﬁ,tenhnical
nﬁﬂigﬁﬂﬁir .

Because of the complex interrelationships between the physical, chemical,

biological and hydrological factors affecting the : aquatic environment utili—

zation of these criteria, particularly where specific numerical valu s are

involved, must be carried out with great care. Sufficient valid data must
be obtained and assessed to determine with recasonable accuracy levels of
qualkty for a particular waterway. This_ cannot be overemphasized.sgirce __these
criteria will be utilized pot_only bv the StaQg,Dggax;mgn;MQf,Envi:onncntal
Protection but by other water pollution control and water resource_agencies,
local boards of healch, private citizens, civic and other groups.

These criteria and other information will guide the Department in determining _
the required degree cof tloqrwnnﬁ, and therefore the quality of effluent for
all waste treatment f\rﬂim : F-12
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SECTION 1

A STATEMANT OF POLICY

1.1 Chapter 12 of Title 58 of the Revised Statutes of New Jersey (N.J.S.A.)
58:12-3 provides that no plant for the treatment of domestic or industrial
wastes or other polluting substance from which the effluent is to flow
into any of the waters of this State, shall be constructed except under
such conditions as shall be established by the State Department of Environ-
mental Protection.

1.2 The protection and enhancement of the quality and function of the waters
of tnis State into which effluents from sewerage facilities are discharged
is a principal objective of the State Department of Environmental
Protection when considering the approval of designs for proposed sewerage
faciiities,

1.3 Vatcrs which are designated to be retained i1n their natural state and
therefore not subject to any man-made wastewater discharges shall be
protected.

1.4 The protection and enhancement of the State's waterways shall take
precedence over such allowable minimal water quality levels as may be
established.

1.5 TIn all situations where there may be an impingement of a lesser quality
water upon that of a higher quality of water, the lesser quality of water
shall be upgraded in order to protect or improve adjacent higher quality
waters.

1.6 Existing approved shellfish harvesting areas shall be protected. Tidal
' waters that now are at levels of quality below acceptable limits for
chellfish harvesting shall be restored.

1.7 Any_industry or community does not have the privilepe of utilizing the
theoretical capacity of surface waters to receive waste discharges.

1.8 Water is vital to life and comprises an invaluable natural resource
which is not to be abused by any segment of the State's population or
its economy.

1.9 Where existing water quality is better than the established criteria,
the Department of Environmental Protection_in_the administration of

its regulations shall maintain the quality of such warers. unless. it.
can_be_demonstr mmmwimmmm.aue cessary

econamic_ox _social development.

10 The water quality criteria for the main stem of the Delaware River
' (fresh and tidal) to and including the Delaware Bay are established in
the current Water Quality Standards for the Delaware River Basin .. opted
by the Delaware River Basin Commission as part of its Comprehensive Plan.

1.11 The water quality criteria for the Raritan Bay shall be those established
for TW-1 waters, as a minimum, but that the management of the quality
of the water system comprising the Raritan Bay shall be such as to



assure that regulations of the Interstate Sanitation Commission with
respect to dissolved oxygen will be met.

1.12 The levels of quality specified for various water uses, where applicable,
“TTTTTT7 are expected to be maintained under conditions comprising minimum
conaccutive seven day fresh water flows with ten year recurrence

S s v - .

intervals

1.13 The minimum degree of wastewater treatment permitted shall consict of
the reduction of biochemical oxygen demand by at least 80 percent at

all times.  ligher treatment requirements will be established where

ncecessary.
e e I ALy

ffective year-round disinfection shall be required for all treated
wantewiater discharges containing pathogenic organisms.

-
-
L
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SECTION 2

GLOSSARY OF TERMS

2.1 Agricultural Water Supply -~ Water used for livestock or irrigation.

9.2 Anadromous Fish - Fish that spend a part of thelr lives in the sea or
lakes, but ascend rivers to spawn.

2.3 Aquatic Substrata ~ Soil material and attached biota underlying the
water.

2.4 Biota - The animal and nlant life of the reglon; flora and fauna
collectively.

243 'chartment - New Jersey State Department of Environmental Protection.
2.6 Futrophic Lake - Lakes with a good supply of nutrients; they may

support rich organic production, such as algae blooms and are commonly
deficient in dissolved oxygen below the thermocline when stratified.

2.7 Industrial Water Supply - Water used for processing and cooling.

2.8 Mixing Zones - Localized areas of surface waters, as may be designated
by the Department, into which wastewater effluents, including heat,
may he discharged for the purpose of mixing, dispersing or dissipating
such wastewater without creating nuisances or hazardous conditions.

2.9 Matural Temperature - Temperature that would exist in a waterway without
the addition of heat of artificial origin.

2.10 Nontrout Waters - Waters, that because of their physical and/or chemical
and/or biotic characteristics, are not suitable for trout but which, in
general, are suitable for a wide variety of other fish species.

2.11 Primary Contact Recreation - Recreational activities that involve sig-
nificant ingestion risks and including but not limited to the following:
(1) wading, (2) swimming, (3) diving, (4) surfing, and (5) water skiing.

2.12 Secondary Contact Recreatjon = Recreational activities where the
probability of significant contact or water ingestion is minimal and
including but not limited to: (1) boating, (2) fishing, (3) and those
other activities involving limited contact with surface waters incident
to shoreline recreation.

2.13 Surface Water Classifications - Surface waters of this State identified
as (1) Fresh (FW), (2) Tidal (TW) and (3) Coastal (CW). This includes
both interstate and intrastate waters.

2.14 Thermocline - The layer in a body of water in which the drop in temperature
equals or exceeds 1° C. per meter of depth.

2.15 Thermal Altcrations -~ The increase or decrease in temperature of surface

waters above or below the natural that may be caused by the activicies
of man. Fol8




2.16

2.17

2.18

Trout Maintenance Waters - Waters that support trout throughout the year
or which have high potential for such use pending the correction of short
term environmental alterations. Waters in which the biotic community is
manipulated for the purpose of trout maintenance and which are otherwise
not naturally sulted for such purposes are not included.

Trout Production Waters - Waters that are used by trout for spawning 1
and/or nursery purposes during their first summer; or which' are considered
to have high potential for such use pending the correction of short term
environmental alterations. . '

wiidlife - All undomesticated animals and fowl.

F-17
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SECTION 3
SURFACE WATER USE DESIGNATIONS AND CRITERIA OF QUALITY
TO BE MAINTAINED IN WATERS SO DLSIGNATED

* * *

SECTION 3.1 - SURFACE WATER QUALITY CRITERIA FOR FW-1 WATERS

CLASS FW-1 - Fresh waters, including rivers,
streams, lakes, or other bodles of water, that
because of their clarity, color, scenic setting,
or other characteristic of aesthetic value or
unique special interest, have been deslgnated by
authorized State agencies in conformance with
laws pertaining to the use of private lands, arve
set aside for posterity to represent the natural
aquatic environment and 1its associated biota.

3.1.1 These waters shall be maintained as to quality in their natural state
and shall not be subject to any man-made wastewater discharges.



Fii=2

3.2.1

3.2.2

3.2.3

SECTION 3.2 - SURFACE WATER QUALITY CRITERIA FOR FW-2 WATERS
CLASS FW-2 - Fresh surface waters approved as
sourégg_;§'public water supply. These waters
shall be suitable for public potable water
supply after such treatment as shall be
required by the Department.

These waters shall aiso be suitable for the
maintenance, migration and propagation of
the natural and established biota; and for
primary contact recreation; industrial and
agricultural water supply and any other
reasonable uses.

FLOATING SOLIDS, SETTLEABLE SOLIDS, OIL, CREASE, COLOR AND TURBIDITY

None noticeable in the water or deposited along the shore or on the
aquatic substrata in quantities detrimental to the natural biota.
None which would render the waters unsuitable for the designated uses.

TCXIC OR _DELETERIOUS SUBSTANCES INCLUDING BUT NOT LIMITED TO MINERAL
ACIDS, CAUSTIC ALKALI, CYANIDES, HEAVY METALS, CARBON DIOXIDE, AMMONIA
OR AMMONTUM COMPOUNDS, CHLORINE, PHENOLS, PESTICIDES, ETC.

None, either alone or in combination with other substances, in such

_ concentrations as to affect humans or be detrimental to the natural

aquatic biota or which would render the waters unsuitable for the
designated uses. None which would cause the Potable Water Standards
of the Department for drinking water to be exceeded after appropriate
treatment.

TASTE. AND ODOR PRODUCING SUBSTANCES

None offensive to humans or which would produce offensive tastes and/or
odors in water supplies and fauna used for human consumption. None
which would render the waters unsuitable for the designated uses,

3.2.4 pH

3.2.5

Between 6.5 and 8.5,

DISSOLVED OXYGEN

(a) Trout Production Waters - Not less than 7.0 mg/l at aﬁy time.

(b) Trout Maintenance Streams - Daily average not less than 6.0 mg/l.
Not less than 5.0 mg/l at any time.

(e} Trout Maintenance Lakes - Daily average not less than 6.0 mg/l.
Not less than 5.0 mg/l at any time.

Ia eutrophic lakes when stratification is present, not less than
4.0 mg/l in or above the thermocline where water temperatures
are below 729 F, At depths where the water is 72° F, or above,
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SECTION 3.2 FW=-2

3.2.6

3.2.7

3.2.8

daily average not less than 6.0 mg/l and not iess than 5.0 mg/l
at any time.

(d) Nontrout Waters - Daily average not less than 5.0 ng/l. Not less
than 4.0 mg/l at any time.

TEMPERATURE

(a) Trout_Production YWaters - Natural temperatures shall prevail except
where properly treated wastewater effluents may be discharged. Where
such discharges occur, stream temperatures shall not be raised more
than 19 F.

(b) Trout Maintenance Streams -~ No heat may be added which would cause
temperatures to exceed 2° F. over the natural temperatures at any time
or which weuld cause temperatures in excess of 689 F.

Reductions in temperatures may be permitted where it can be shown
that trout will benefit without detriment to other designated water
uses. The rate of temperature change in designated mixing zones
shall not cause mortality of the biota.

(c) Trout Maintenance Lakes - No thermal alterations except where it
can be shown to benefit the desigriated uses.

(d) Nontrout Waters - No thermal alterations, except in designated
mixing zones, which would cause temperatures to deviate more than
5° F. at any time from natural stream temperatures or more than
3° F. in the epilimnion of lakes and other standing waters.

No heat may be added, except in designated mixing zones, which
would cause temperatures to exceed 829 F. for small mouth bass
or yellow perch waters or 86° F. for other nontrout waters.

The rate of temperature change in designated wmixing zones shall
not cause mortality of the biota.

RADIOACTIVITY

Current U, S. Public lealth Service Drinking Water Standards shall apply.

BACTERIAL QUALITY

Fecal coliform levels shall not exceed a geometric mean of 200/100 ml.
Samples shall be obtalned at sufficient frequencies and at locations

and during pericds which will permit valid interpretation of laboratory
analyses,

Approprlate sanitary surveys shall also be carried out as a supplement
to such gampling and laboratory analyses., ;
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3.3'1

3.3.2
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3.3.4

34349

SECTION 3.3 - SURFACE WATEK QUALITY CRITERIA FOR FW-3 WATERS

CLASS FW-3 - Fresh surface waters suitable

for the maintenance, migration and propa-
gation of the natural and established biota;
and for primary contact recreation; ir.dustrial
and agricultural water supply and any other
reasonable uses.

FLOATING SOLIDS, SETTLEABLE SOLIDS, OIL, GREASE, COLOR AND TURBIDITY

None noticeable in the water or deposited along the shore or on the
aquatic substrata in quantities detrimental to the natural biota.
None which would render the waters unsuitable for the designated uses.

TOXIC OR DELETERIOUS SUBSTANCES INCLUDING BUT NOT LIMITED TO MINERAL
ACIDS, CAUSTIC ALKALI, CYANIDES, HEAVY METALS, CARBON DIOXIDE, AMMONIA
OR AMMONIUM COMPOUNDS, CHLORINE, PIENOLS, PESTICIDES, ETC.,

None, either alone or in combination with other substances, in such
concentrations as to affect humans or be detrimental to the natural
aquatic biota or which would render the waters unsuitable for the
designated uses.

£ AND ODOR PRODUCING SUBSTANCES

None offensive to humans or which would produce offensive tastes and/or
odors in fauna used for human consumption. None which would render the
waters uncuitable for the designated uses.

pi
Between 6.5 and 8.5.

DISSOLVED OXYGEN -

(a) Trout Production Waters - Not less than 7.0 mg/1l at any time.

(b) Trout Maintenance Streams - Daily average not less than 6.0 mg/l.
Not less than 5.0 mg/l at any time. ‘

(¢) Trout Maintenance Lakes - Daily average not less than 6.0 mg/1.
y g
Not less than 5.0 mg/l at any time.

In eutrophic lakes when stratification is present, not less than
4.0 mg/l in or above the thermocline where water tempexratures
are below 72° F. At depths where the water is 72° F. or above,
daily average not less than 6.0 mg/l and not less than 5.0 mg/l
at any time.

(d) Yonirout Waters - Daily average rot less than 5.0 mg/l. Not less
than 4.0 wg/l at any time.
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SECTION 3.3 ' | i3

3.3.6 TEMPERATURE

(a) Trout Production Waters - Natural temperatures shall prevail except .

where properly treated wastewater effluents may be discharged.. . Where
such discharged occur, stream temperatures shall not be raised nore

than 1° F

(b) Trout Maintenance Streams - No heat may be added which would cause
temperatures tc exceed 2° F, over the natural temperatures at any time
or which would cause temperatures in excess of 68° F,

Reductions in temperatures may be permitted where it can be shown
that trout will benefit without detriment to other. designated water
uses. The rate of temperature change in designated mixi..; zones
shall not cause mortality of the biota.

(c) Trout Maintenance Lakes - No thermal alterations. except where it
can be shown to benefit the designated uses.

(d) Nontrocut Waters - No thermal alterations, except in de ignateq
mixing zones which would cause temperatures to deviate nore than
59 F. at any time from natural stream temperatures or mcveé than
3° F. in the epilimnion of lakes and other standing waters

No heat may be added, except in designated mixing zones, which

oY A 949 b
wiuid Ccause temperatures to exceed 820 P, f5r small mouth bass

or yellow perch waters or 86° F. for other noatrout waters.

The rate of temperature change in designated mixing zones shall
not cause mortality of the biota.

3.3.7 RADIOACTIVITY
Current U. S. Public Health Service Drinking Water Standards shall apply.

3.3.8 BACTERIAL QUALITY

Fecal coliform levels shall not exceed a geometric mean of 200/100 ml.
Samples shall be obtained at sufficient frequencies and a:t locations
and during periods which will permit valid interpretation of laboratory
analyses.

Appropriate sanitary surveys shall also be carried out as a supplement
to such sampling and laboratory analyses.
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Required chariges in

New Jersey Water Quality Standards.

State/Federal
Classification

Class Fu-1/A

Class FW-2/A

Items*
3.1
42
3.2.1 Fleating solids;
etc.
3.2.2 Toxic or
Deleterious Subs.
3.2.4 pH
3:2.9 0.
b.
Cx
d.

w
w

io

w
—

ete.
Toxic or

pH
D‘Ol

ww w w
w
[AS]

ww
o

L.
£

d.

*]iloms UL& 1 to section of "Rules

Cyiteria.,
B AEE ,)t. QL

Class FW-3/A

.1 I'loating Solids,

Deleterious Subs.

Required Changes**

Satisfactory as written. Federal Criteria
contained in 1, 2.1, 2.2, 5 and 6 must

apply.

Federal Criteria 1.1, 1.2 & 1.3 must appl:

Federal Criteria 1.4 & 2.1.2 must apply.

Federal Criteria 2.2.2 must apply.

Federal Criteria 2.1.7.1 must apply,
specifically:

26.0 mg/1
=6,0 rnig/1; Eutrophic Lakes: =5.
mg/1 and 6.0 mg/]

=5.0 mg/1 (2.1.1.1c)

Appropriate Foderal Criteria contained in
¥, 2.1 2.2, '3, 4, 5, 6 -and 7 not cited
above must also apply.

Federal Criteria 1.1, 1.2 a:. 1.3 must
apply.

Federal Criteria 1.4 & 2.1.2 :'ust apply.

Federal Criteria 2.2.2 must ¢,:.iy.
Federal Criteria 2.1.1.%7 must apply,
specifically:
= 6.0 mg/1
=26.0 my/1; Cutrophic Lakes: =5.0
mg/1 and ==6.0 wmg/"
=5.0'mg/1 {2.1.1.1c)

Appropriate Federal Criteria contained ir
1o 22y 2.25 3.8, 55 6 and 7 not cited
above must also a‘”aj

and Requlations Establiishing Surface Water Qualit
F-23
cthevuise noted, changes rvefer to sections of Attachment III.
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Minirum Federal VWeter Quality Criteria

~+ cenerally accepted aesthatic qualifications
i d v rsified aquatic life. These waters
utable to discharges or waste as follows:

1.1 Materials that will settle to form objectionable deposits.
1.2 Floating cebris, oil, scum, and other matter.

1.3 Substances producing cbjecticnable cclor, oder, taste, or
turbidity. .

1.4 h=btr1‘1>, including radionuclides, 1n COHCCHCPctiOFS(H
onbinations which erce toxic cr wiich procduce undesirablc
nnv iolonical responses in hunan, fisn and other animal
th, (,.H\l .r).lf.” tS.

155 Substances and conditiens or cambinations thereof in con-
i

irations which produce undesirable aquatic 1ife.
2. snecific Uator Cuality
2.7 For An' Halers
2.1.1 Koy Perawalers
©.1.1.1 Disscived Cxygen (020)

a) Cold Fresh bater: (Trout a“‘“n.nq) ;
vot 12ss than 7.0 ma/1 {rom other than nagural cenditions.

*hoto: An 9>cnu|v cf how this stotevent nav be exnanced is shown in the
Lxemple Yator Quality Standards, uthczwenL,III, Part E.
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b) Cold Fresh YWaters (Trout)
ot less than 6. C mg/1 except that the DC may be between 5.0
and 6.0 for not wore than 4 hours within any 24 hour period
provided the w;ter cuality is favorable in ai! othe: respects
ard normal cailv and seasonal fluctuations occur., In large
streamns +rat have some stratificatiecn or that serve prin-
cipally ricratory routa LO levels may range between 4.0
and 5.0 rn/] for nericds up’ to 6 hours, but in no case shall
the DO be below 4.0 mg/1.

¢) Fresh Yaters (Streams, Unstratified Lakes and Epilimnion

of Stra tified Lakeos)

Nol. Jess than 2.0 mg/1 except that tic DO may be between

4.0 and 5.0 ra/1 for not wore than 4 hours within any 24

hour erTCﬁ vrovided Lthe water quality is favnvab1e in all

ctiier respects, but in no case shall the DO be less than

4.0 mg/].

<

d) Frosh “aters (fvpolimnion of Stratified Lakes)

lot less ihan 6.0 mg/1 From other thin natural conditions.

al) -
]

¢) Farine Haters (Coast
mg,

(

\
hot less than 5.0 from other than natural conditions.

tuarics and Tidel Tributaries)

et less than 5.0 =g/l from otier than natural conditions.
K DO of hetween 4.0 and 5 ) ra/1 will be permitted Tor
intrecucnt intervals and for linited periods ov time
where salinity is reduced (neer the salt line), but at
no time shall the SO Jess than 4.0 mg/1.

f) Estuarine ¥alers (Est

(=)
(%)
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L.2 Temperature

a)

D)

¢)

’

Cold Fresh Waters (Trout Spawning)

Natural temperatures shall prevail except where properly treat-

ed wastewdter effluents may be discharged. Where such discharges

occur, stream temperatures shall not be raised more than 1°

o

Cold Fresh Waters (Trout)

No heat uay be added which would couse temperatures to exceed
<7F over the natural temperatures at any time or which would
cause tenperatures in excess of 68°F.

Rcductiugﬂ in tewperatures may be permitted where it can be
shown that trout will benefit without detriment to other de-
signated water uses.  The rate of temperature change in de-
oncg shall not cause mortality of the biota
Jrout. Hointenance Lakes

No thernmal alteratiovus except wvhere it can be shown to bene-
fit the designated uses.

Fresh Waters (Stfunms Instratified Lakes; Epilimnion of Stra-
tifided Lawos)

No thermal alteratico: s, except in designated mixing zones
which would cause tor perature to deviate more than 5°F. at
any time from naturi! stream temperature or more than 3°F,

in the cepiliznfon of lakes and other standing waters.
Nooheat wax be added, except in designated mixing zones,

which vould cause Ltumperatures to exceed 82°F. for small
mouth bass or vellow pereh waters or 86°F. for other non=-

Lol salivl S

Phe wate of Logsorelavy Shaaee §a designated mixing zones

.

"
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shall not cause mortality of the biota.

Hypolimnion of Strarified Lakes

(1]
~

Unless a special study shows that a discharge of a heated
effluenc inte the hypolirnion or pumping water from the
hypolinmion (for discnarging back into the same water body)
will be desirable, such practice shall not be permitted.
£) Estuarine Waters
No heat may be added, except in designated mixing zones,
which would cause tcmpcruturés to exceed 85°F., or which
would cuuse the montily mean of the maximum daily tempera-
ture gL'uny sitc, prior to the addition of any heat, to be
exceeded by more than 4°F. during September througn May,
or more than 1.5°F. during June through August. The rate
of tumpcruln;c chanee in disignated mixing zones shall not
cause wmortality of thuc biotads
£) Mariuve VWaters
No heat may be added, except in designated mixiar zones,
wliich would cause the temperature to exceed ‘80°F. or whi-.
wuulq cause the monthly mean of the maximum dnily.zwmpcrd:“.e
al any site, prior to the addition of any henf, to be excecd-
ed by moce Citm S°F, daringe seprember through May; or more
thaa 10550 Jdudiiae Juae theauth ;\’.l"‘.ll}rit: The rate of tenp-

Gy el A des mmavesd mdaing zones shall not Cause



2.1.1.3 Dissclved Solids 8

a) Fresh Yaters
Maximum dissolved solids of 500 mg/1 or one tnird above
(133:)) natural characteristic levels, whichever is less.

b) Marine laters
wot applicable.

2.1.7.4 Cissolved Gas
2) Celd Vaters (Fresh & Marine)
Total dissolved cas pressure not to cxceed 11C percent
of existing atmospneric pressure,

2.1.1.5 Prcsohorus as totzl P shall nol exceed 100 wg/1 in any
' sty a\m ner exceed 58 wa/l in any reservoir, lene, estu-
ary'or offshore wzter, or at any point where it enters

thase rcceiving waters.,

2.1.1.6 Su-ocnaad, Colloidal or Settleable Solids: Mone from waste
wator aourc_J which will cause deposilion or be deleter-
ious for the designeted vses.,

2.1.1.7 0i1 and Floating Svhziances: ho residue attributable te
vaste veter nor visible oil film nor globules of grease.

£.1.2 B 6|L“ct1v1t5 (LSPHS - Drinkine Yater Standards shall apply)

2.1:2,1 Gross Ceta . 1,000 p1cocur10§ per liter in the
abscnce of Sr*v and alpha emittor:,

2.1.2.2 Radiuni-226 . 3 picocuries per liter

2.1.2.3 Strontium-90 10 picocuries per liter

2 Clags 4 Laters

iy Hi(r*“’TCQi\\i - 'bﬁl? not exceed a geometric rean of
200 Tecal- colitowss (&%) por 100 ml.
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2.2.1 a) Shellfish - Natijonal Shellfish Sanitation Program (NSSP)
micrcbiolegical standards shall apply, i.e. shall not ex-
ceed a median of 70 total coliforms (MPM) per 100 ml.

2.2.2 pH - shall be maintaincd between 6.5 and 8.3

pH - Marine - liormal vence of pH must not be extencec at
any location by more than + C,1 pH unit. At no time
shall the pH be iess than 6.7 or greater than 8.3.

2.2.3 Taste and Odor Preducing Substances - None in amounts that
will interfere with use for orimary contact recrection, pot-
able water supplv or w111 rencer any undesirable taste or
odor to edible aquatic life,

2.2.4 Coler end Turbidily - a Secchi disc shall be visible at a
minimum depth of 1 meter,

2.3 Class B \laters

2.5.1 Micrehioicnical - shalt not exceed a geonetric mean of
10,000 total cotiforims or of 2,000 fecal coliforms (MPH)
per 100 a1l (Fecal coliform counts are preferred).

2.3.1 a) Shellfich - ztional Shellfish Senitation Program (NSSP)
standards shall aneiv, i.c. shall net exceed a median of
70 total coliforms (MPH) per 100 ml.

2.5.2 pH -~ shz2ll be mainteircd betieer 6.0 and 2.0

pH - Marinz - Roviez) voroe of pH omust not be extended at
any loeatich by rare thin L 0.1 pfl uwit. At no time
shall the plt be less than 6.7 or greater than 8.5,
2.2.3 Tasie and Odor Procducing Substences - None in amounts that
will interiere with iho use for petable water supply or
will rendcr any undesirablc taste or odor to edible aquat-
ic life. _
2.3.4 Color and Turvidiiy
&) Cold Maters = 10 Jdochson Turkidity units (JTU)

) Bars Latows = 80 Juelson Turbictty units 1JTU)

arine Yaters - a Segehi ¢is shell be visible at &

\ rv
“y
migieus sheodh of | voter. glog



3. Mixing Zones

The total area and/cr volure of a receiving stream ass1g ed to
mixing zones shall be limitad to that which will: (1) not interfere
with biolegical cermunitizs or conuiations of important species To
a degree which is daraging =o the e ccosystem; (2) not diminish oth

ol o

beneficial uses

4. Zones of Poscane '
In river systems, reservoirs, lakes, estuaries and coastal
:ators, sones of passage are centinucus \ator routos of the volume,
arra and qualitv necessary Lo allow passage of free- swurﬂ1ng and
di iTting organ "ms with no significant effects prcduced on their
p(pMYJTzons. These zores *ust be provided wherever mixing zones
ar: ~ilewed,

because of varying lccal phvsical and cheriical conditions and
biological rale value cen be given on the pe.crﬂtave

~4 a-\”u s e,

v €& VARG LI S P

N e S e el el B e
M BESSaOn G Eritical Tree=swin MINg

B 5 (3
&r uri;u1n; crganis £0 ihat noglinitle orF fo e€ffects are DFOMUCGd
or: iheir novulztions As & n dfiwne, MiXing zonas shouid be limited
to no more than 1/4 of cross-scctienal arce and/or voiume of ficw of

s o

stream or estuary, leaving at least 3/4 {ree as a zone of passage.

b n.1”.1(“1 Lesting

A1l mothods - of camole cellection, vreserviition, ard analy-
sis usad in apilying any 7 the rules end regulations in these
standards shall Lz in aceoed with those prescribed in "Siandard
Methods for tic Examination of Water and Waste Yater," Thirteenth
Editicn, or any subscquent editicn wilh other generally accepted
procedures,

6. Sirean Flow

The waser quality standards shall apply at all tires except
dvring nordeds shen flows are Jess than the average mininum seven-
day low flow which cccurs once in ten years.

A T R R E D 98 WE e T T T
i« samivue Tresly onl Peouly « anls

—n— o o~ aiw PURER Bof S

The minde o Srostr ot recaired Tor any wastewater sust be

sieh, Ahat aigel: reaek 2V 1nent Vimits as established
L er g aetdey, 3 b T amdcents ang sBa1l st eruse i
1 ) £

Fi walelr quaiity contained hercin to be
(] f ‘V\’."\“'i"‘ .
cuoibranered., F--30
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A RESCLUTION to interpret and quaniiiy certain aspects of the Commission's
tater Quality Standards. .

WHEREAS, certain sections of the Commission's Water Quality
Standards express stream quality objectives and effluent requirements in
general non-guantitative terms; and

w.z0chS, the Commission held a public hearing on July 28, 1971,
0n a.propiic. interpretive Guide.ine No. Ito be used in a.ministerin.
certain scctions of its Water Quality Standards, and numesous wWitnes.
appeared to testify and their comments and views have been consideres
the Camissiv..; now therefore '

es
oy
82 IT RESOLVED by the Delaware River Basin Commission:
The following numericz! definitions shall be usad as guide-
lines by the Commission staff in administering sections 2-1.2(1), 2-1.3(1),
2-1.3(3), and 2-1.3(4) of the Water Quality Standards: o

A.  Stream Quality Objectives

(1) Limits.

éa. Toxic substances,

1)  The concentration of a toxic substance 7a Basin
waters shall not exceed one-twentieth o the
TLgp value at 96 hours, as determined by
appropriate bioassays, except in nixing areas
that may be designated by the Cernmission.
Criteria for combinations of toxic substances
will be based upon the same princinle.

ii)  The substances listed below shall not exceed

the specified limits or one-twentjeth of the
TLsg value at 96 hours, whichever is lower.

Timit mg/1

Arsenic 0.05
Barium 1.0
Cadmium 0.01
Chromium (hexavalent) 0.05
Lead ' 0.05
Mercury 0.005
Selea:.um : 0.01

“Silver 0.05

ii1)  The concentration of a persistent pesticice - }

in Basin waters shall not exceed one ore-hundredt!!

v F-31
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th 50 value at 9§ hours, as deter-
tined by appropricte bioassay.

b. Cil. No reacily visible oil.

sty A 5y P e
B. Effluent Quality Reauircment

(1) Suspended soiids. For municipal and incustrial waste
Trcatment vacilities, at least 90 percent removal as
cetermined by an iverage o7 samples taken over each
period of 30 consccutive days of the year and not to
exceed 100 mg/1, whichever is less. :

(2) Public safety.

Temperature. Maximum 1100 F where readily accessible
to human contact.

(3) Limits.

a.
b.

C.

0il.

Not to exceed 10 mg/1; no readily visible oil.

Cebris, ccum, or other floating materials. None.

)

Toxicity.
i) Not more than 50 percent mortality in 96 hours

1i)

i e
!

in an appropriate bioassay test with a 1:1
dilution. Wastes containing chlorine may be
dechlorinated prior to the bioassay test.

Notwithstanding the results of the tests pre-
scribed in paragraph (i) above, ihe substances
listed below being accumulative or conservative,
shall not exceed the following specified limits
in an effluent:

limit mg/1
Arsenic
Barium
Cadmium
Chromium (hexavalent)
Copper
Lead
Mercury
Selenium
Zinc

.

OC N ~~0 0O~

2 QDI

N

.

cooocoo0ooOoNO

(oA
O

Persistent pesticides - not to exceed one
one-hunaredth of the Tlgg value at 96 hours
as determined by appropriate bioassay.
F-32
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e. BOD.

i) The former INCODEL Standards which were saved
from repeal by Resolution 67-7 remain
appiiceble; that is, no discharge shall exceed
a daily average of 50 mg/1 in Zone 1 and 100 mg/1
in Zone 2. A siight deviation nay be permitted
by the Cemmission when it results from. reduced
secondary treatment plant efficiency caused by
wastewater temperatures below 59% F (159 C),

i1) In Zones 2, 3, 4 and 5 a waste shall receive ;
not less than zone percent reduction in addition |
to meeting allocation requirements.

2. These guidelines will be administered in accordance with the
procedures contained in the Commission's Basin Regulations - Water Quality
adopted March 7, 1968.

Chairman

Secretary

ADOPTED: January 26, 1972
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NEW JERSEY STATE DePl. [L«ZiT OF HEALTH
DIVISION OF ¢ N 272 AND WATER
WATER POLLUTIU. CONTHOL PROGIAM

REGULATIONS CONCERMING THRFATMENE, Ol #ZADVEWATURS, DOMESTIC AND IRDUSTRIAT,
SEPARATELY OR IN COMBINATION, DISCHARGHED INTO THE WATERS or Tﬁﬁmggkﬁkﬁﬁgﬁﬂ

RIVER DASIN

WHEREAS, the State Department of Healin 1s charged with the responsibility foi i
Water Poliution Control Progras, including the approvel of the cegigus or
waateowater treatment facilitvies, in the State of Hew Jersey, and

WiliREAS, the State Department of Nealth dic gcromulpate ihe rules and regulaliong

t entitled ®Regulations Establishing Certain Classifications to be Aouigacd

; Lo the Waters of this State and Standands of Quality to be Eadnt.linod ia
Waters so Classified," effective Sepicmuor 1, 196}, and ancaded Sald
rules and regulations on January 5, 1966 and March 6, 1967, end

WHEREAS, ihe State Depertment of Healta dld promulgate regulations entitlod
nRogulations Concerning Classification of the Surface Waters of e
Delaware River Basin, Being Waters of the State of New Jersey,"
offective July 28, 1967, and

WHEREAS, the State Department of Kealtn is of the opinion that the attaliwint aad

‘ mainvenance of water quality in the Delaware River Basin as specified uy

| the aforesaid regulations of the Departmcnt is necessary in order %o
abate a prosent threat to the public health, comfort or property of
citizens of this Statee.

NOW, THFREFORE, the State Department of Health promulgates the following rejuin-
tlons entitled "Regulations Concerning Treatment of Wastewaters, Domcst.c
and Industrial, Separately or in Combination, Discharged into the Waleruy
of the Delaware River Basin."

NEW JERSHY STATE DEPARTMENT OF REALTH

> il 2F 227
/ g '1"“' o = /’ /,'/ i
{ it ol b ekl 4;7f{2»V*0Zkic_

et
Noucoe P, Kandle, M.D.
State Commigsioner of Health

ome wn

Filed with Secretary of States October 17, 1967

Iffectivo Date: November 17, 1967



NEW JERSEY STATE CTPARTMENT OF HEALTH
DIVISION O CLEAN ALR AND WATER
WATER POLLUTION CONTROL PROGRAM

REGULATIONS CONGERNING TREATMUNT OF WASTEWATERS, DOMESTIC AND INDUSTRIAL,
SEPARATELY OR IN COMBINATION, DIGCHARGED INTO TilE WATERS OF THE DELAWARE

_EEXEE_Eﬁélﬂ, BEING WATERS OF Trig STATE OF NEW JERSEX

Pursuant to the authority vested in it under the provisions of Chapter 12, Ti%le 58
of the Revised Statlutes, the Stale Dopartuent of Health hereby promilgates Ll
following regulationa concoerning treatment of wastewalors, domestic and industrial,
separately or in combination, discharged invo thne waters of the Delaware River Badlne

I. Henceforth, domestic wastes, separately or in combination with indusirial
wastes, p-.or to discharge into waters o the Delaware River Basin claiai-
field as Fa-2, FW=3, TW-1 and TW-2; shall be treated to a degree providing,
as a winimum, ninety percent (304) of reduction of blochemical oxygen thsasad
L el Lians dincluding any four-hour pericd of a day when the strongia of
4he wastes o be treated might be expected to exceed average conditiong; it
15 an objective of this rcgulatlon that the biochemical oxyron demard of
ef fluents discharged shall not exceed twenty-five (25) parts per mililiou.

iI. Hencelorth, industrial wastes, prior to discharge into waters of tho
Delaware River Basin, classified as FW-2, FW-3, TW-1 and TW-2, shall ve
treated to a degree providing, as a minlmin, ninety percent (50%) of
reduction of biochemical oxyjon domand st all times snd such futher
reduction of biochemical oxygen demaud as way be necessary to maintain
thae receiving waters, after reagonsble efiluent dispersion, as speciiied

in the regulations entitled "Regulations Concerning Classification ol tue
Surface Waters of the Delaware River Basin, Being Waters of the State of
Now Jersey," effective July 23, 1967; it is an objective of this repule-
tion that the bilochemical oxygen demand of effluents discharged shalil not
exceed twenty-five (25) parts per miliion.

IIXI. Henceforth, domestic wastes, ocparalcly or in combination with industrial
waates, prior to discharge into tho watlors of the "main stem" of thv
Delaware River ghall be troated to o degreo providing for conformiyy witn
*Water Quality Standards for the Delavaro River Basin" as adoptod Uy law
Dolaware River Basin Commission on April 26, 1967 by its Resolutior io. 67-1;
i1 is an objective of this rogulavion that the biochamical oxypen Goaaii. G
effluonts discharged shall conform to all regulations of the Delawary aives
Basin Comniscion especislly in relation to allocations of plocnemicai ©xsui
demand loadingse

IV. Henceforth, industrial wastes prior to discharge into waters of the "saiu
stem! of the Delaware River Dasin shall be treated to a degree providniy
for conformity with "Water Quality Standards for the Delaware River daoin"
ss adopted by the Delaware Rlver basin Commission on April 26, 1967 oy its

F-35



Ve

=

Resolution No. 67-7; 1t 1s an objeciive of this regulation that the
bioshemical oxygen demsnd of effiuents cischarged shall conform to all
regulations of the Delaware River Basin Commission especially in rela-
tion to allocation of biochemical oxygen demand loadinge.

It is recognized, especially in conneciion with some industrisl wastes,
that the pollution luvad imposed upon the waters of the Basin cannot be
evaluated fully exclusively by the ciochemdical oxygen demand test;
therefore, oach indvstrial waste problem shall be considored individually

* and tresiment ghall be required as needed o effect compliance with the

Water Quality Stendards eatsblished for the various classifications of
waters in tne Basin, .

Treatment stendards set Ly these repulations are the minimun acceptable
for tho Delaware River Basin., Treatment more intensive than that
specified hersinabove shall be provided whenever {1t is deterained by
the State Department of Health that such treatment is necessary.

Filed with Secrebary of State: October 17, 1967

Effective Date: November 17, 1967
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I. INTRODUCTION

-South Run is the receiving stream for the effluents of both Ft Dix
and McGuire AFB sewage treatment plants. South Run originates on the
Ft Dix reservation and flows about 5.5 miles to a confluence with
Crosswicks Creek. HNorth Run, South Run and Jumping Brook are the
tributaries which form the headwaters of Crosswicks Creek. These
tributaries originata in Burlington and Ocean Counties and flow north
through Monmouth County and then west to the Delaware River at Trenton
forming the northern boundry for Burlington County. Crosswicks Creek
flows about 24 miles, mostly through Collington-Freehold type soils,
which are acid, well-drained, sandy-loam soils with overlaying hardwood
vegetation. Jumping Brook drains an area of bogs and pitch pine and
the waters are strongly acid, red-brown in color (humic acids), and zero
alkalinity. The topography of the area is flat to undulating and ranges
from 50 to 150 feet above sea level.

IT. GENERAL

The stream survey was limited to that part of Crosswicks Creek from

the headwaters to a point ten miles downstream. Data were collected on

a preliminary survey in April 1972 and during the main field survey period
between 10 and 26 September 1972. Preliminary data summaries were provided
in Nevember 1972 to all interested parties. The stream survey was initiated
to gather basic physical, chemical and biclogical data on the stream to:
evaluate the effects of Fort Dix and McGuire AFB wastewater discharges on
the stream; compile standards for future Fort Dix and McGuire AFB waste-
water discharges; establish base 1ine data for comparison with any future
-surveys; and, to evaluate the impact on the stream if wastewater discharges
should cease.

III. SAMPLING STATION LOCATIONS

Eight primary sampling stations were selected. Station 1 on Jumping
Brook was a control for the brown, acid waters. Stations 2, 3 and 4 were
located on South Run; Station 7 was on North Run; Stations 5, 6 and 8
were on Crosswicks Creek. The stations were located from above the Ft
Dix sewage treatment plant outfall to 0.5 miles below New Egypt. The
location of each station is shown in Figure G-1. The tributaries to
Crosswicks Creek are narrow, shallow and fast flowing. The reach from
Station 5 to Station 8 includes a stretch of sluggish, deeper stream and
a broad, shallow area called Oakford Lake. Figure G-2 contains cross-
sections of the streams at the eight sampling stations.

IV. PHYSICAL AND CHEMICAL CHARACTERISTICS
Automatic composite daily samples were collected at each station for
seven days (12-18 September) and grab samples were collected for four days

(19-22 September). Exceptions were due to equipment malfunctioning at
which time grab samples were substituted for composites. After reviewing
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the results, the grab sample results were noted to be similar to the
composite sample results and consequently all results were treated as
composites for data summaries. A1l analytical results for day 9
(September 19) were discarded from data summaries because heavy rainfall
and flooding corrupted all samples. Appendix C contains stream water
sampling data and statistical evaluations. Table G-1 is a summary of
chemical analyses Data.

A. FLOW MEASUREMENTS

A U.S. Geological Survey (USGS) gauging station is located on
Crosswicks Creek at Extonville NJ (Lt. 400 08' 15", Long. 740 36' 02",
just upstream from highway bridge on Extonville Rcad). The drainage area
for this station is 83.6 square miles. The drainage area for Scuth Run
in the vicinity of the Ft Dix/MAFB main cantonement areas is estimated
to be 5.3 square miles. The ratio of these two drainage areas is 0.0634.

1. Historical Data. The natural flow in South Run in the
Ft Dix/MAFB vicinity may be estimated by multiplying the ratio of the
South Run drainage area (5.3 sq mi) to the total Crosswicks Cree% rainage
area (83.6 sq mi) by the gauged flow measurements at Extonville. Using
this method with USGS flow data, two frequency curves for the natural
flow in South Run were generated. Figure 6-3 is an average daily flow
duration curve, and Figure G-4 is a consecutive day low flow frequency
curve. Table G-2 contains a summary of 7-consecutive-day lTow flows at
Extonville for various recurrence intervals. Worthy of note is the
10-year, 7-day low flow estimate for South Run, 0.915 MGD.

2. Field Survey Stream Flow Measurements. During the September
field survey stream flow measurements were made using a velocity ~ area
method. Figure G-5 is a graph of the mean daily flow measurements
obtained during the course of the field survey for each stream staticn.
The increased flows noted beginning on the afternoon of 18 September
resulted from intense rainfall (1.32 inches in 30-hour period 18 and 19
Sep). Table G-3 contains the mean daily flow for each stream station for
the dry (no precipitation) period of the field survey. Included in this
tabulation are the estimated volumes of stream flow unaccounted for by
actual stream measurements. The total of unaccounted for discharges to
the receiving waters was approximtely 3.75 MGD. In general, these
unmeasured discharges may be attributed to natural surface drainage from
low-lying areas and from ground water flow to the surface water courses.

B. TEMPERATURE

The shallow waters of the receiving streams are directly affected
by changes in atmospheric temperatures. Table G-4 lists selected tempera-
ture measurements of the receiving waters for the field survey. Very
little change in stream water temperature due to STP effluents was
measured during the survey, however, some temperature differences may
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Table G-2. USGS Flow Measurements at Extonville NJ
and South Run

Recurrence 7-Consecutive Dav Low Flow (MGD)
Interval
{years) At Extonville In South Run
20 12.8 0.819
10 14.3 0.915
% 16.4 1.049
2 2l.2 1.356
1.01 42.9 2.745
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Table G-3.

Mean Daily Flow - South Run, North Run,
Crosswicks Creek - Ft Dix/McGuire AFB

Field Survey, September 1972

Measured Measured Discharge Unmeasured Discharge
Stream | Stream Flow Point Flow Between Flow
Station (MGD) (MGD) (MGD)
S-2 0.3
S-2A 0.5
D-7 3.0
S-3 4.9 S-2 - S-3 1.4
S-3A 0,15
M-6 1.30
§-4 7.8 S-3 - S-4 1.45
S-1 1.10
S-5 8.4 S-4 - S-5 -0.5
S-6 10.0 S-5 - §-6 « 1a6
S-7 23
S-8 13,0 S-6 - S-8 0.1
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Table G-4.

Selected Water Temperature Measurements,
Crosswicks Creek, Ft Dix and McGuire AFB NJ,
September 1972

Day (September)
121 13114 1 161 16 1371 I8 TI8 | 20 121 | 22 | 23
Mean Daily
Air Temperature [19.5]23 |24.7120.5121.7126.5(24.5]21.4/15.7]16.4{18.9]13.5
Station Water Temperatu%e, °E
1 21 |20.5{20.5(21.5/23 |22.5| - |19
2 185/20.5}18 18 20.5{21 |21 - |17
3 21 | - |17.5|17 |21 |22 |22 - |17 - |15
4 21,5121 119 121 121.5] - - 119 - |15
5 2l:.5119.5118 121 122 122 - |18 - 115
6 21,50 - 118 121 118 |22 « 113.5] =« 115
7 18.5| - |16.5{19.5/17 f21 | - |16 |- |ua
8 17 j20 - |18 |20.5|18 |22 -1 - - |14
*A11 water temperatures measured at 0800.
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result in winter months when STP effluents may be warmer than the
receiving waters. The temperatures in Jumping Brook were generally a
few degrees warmer than other waters. This phenomena probably resulted
from warmer waters in Brindle Lake being the source of fiow for Jumping
Brook.

G« pH

The pH measurements at the stream stations are summarized in
Table G-5. The selected control on Jumping Brook (S-1) was atypical
with a mean pH of 4.1. The pH of South Run and North Run was usually
within the 6.7 to 7.0 range. Crosswicks Creek waters had a pH of 6.8
to 7.1 and reflected the influence of the North Run and South Run
discharges more than the low pH input of Jumping Brook.

D. DISSOLVED OXYGEN AND OXYGEN DEMANDS

1. Field Survey Analysis

New Jersey Water Quality Standards for the Crosswicks Creek
watershed state the Dissolved Oxygen (DO) will not be less than 5.0 mg/]
on a daily average and never less than 4.0 mg/1 at any time. Dissolved
oxygen was monitored with continuous-recording DO equipment and with
portable DO meters for the ten-day field survey period in South Run,
Nerth Run, Jumping Brook and Crosswicks Creek. The DO measurements for
the survey period are listed in Tables G-6 to G-13 by station. The DO's
were rather constant and high for the survey period in North Run and
Jumping Brook. State DO requirements were met in South Run except for
two days when the mean daily DO was below 5 mg/1 and hourly measurements
revealed DO at less than 4.0 mg/1. Low dissolved oxygen conditions
existed at Stations 6 and 8 in Crosswicks Creek much of the time in
violation of state law. The State DO criteria were violated all of the
time at Station S-6. An insopleth of dissolved oxygen concentrations is
presented in Figure G-6. Mean hourly DO data was utilized for this
isopleth. The critical DO problems at Station S-6 are obvious in this
plot of data.

a. Daily DO Fluctuations

Figure G-7 presents typical 24-hour DO fluctuations at
all stream sampling stations (17 Sep was the day chosen for comparison;
S-8 was 22 Sep). No diurnal/nocturnal DO fluctuations were observed at
Stations 1, 7, 6 and 8. Diurnal increases/noctural decreases in DO were
observed at Stations 2, 3, 4 and 5 with the peak DO shifting to later in
the afternoon with distance downstream. The diurnal dissolved oxygen
increases are a result of photosynthesis by algal cells in the stream.
These algal cells probably originate in the golf course ponds on the
upper reaches of South Run and from sloughing-off the trickling filters
of both sewage plants. The algae populations found in the plankton

G-18



September)

Day

Summary of pH Measurements at Stream Stations, Crosswicks
Creek, Ft Dix and McGuire AFB NJ, September 1972%

Tab]e G-5l

382 908
o))
— 444 O~
0 — o O 0 <+ oo ™~ovw 019 V=W 000 ©
—4 . * -« o . . . .
444 COWY WNO VOO NN ONWO VOO
~ O N LW N 00 W oy NN OO 705 —Mm O [N e el o0 oy 0
— . . . s e . - - . . . . - . . . . .
<™ COW WONO WBONO N~~~ NMNO ©COO
) %)
of o onwv Heo 807 o ..m oo oooooo
—t - . . . . .
443 BGOW N~~~ OO N~~~ m NNWO VOO
[9]
S
=
W] NN ONLW O 897 ™Mo % oo ooo®
—t - . . . . . - . . . - - - - .
< <t ™M BCOW NN VOO NN~ m O~NO O~
M oL oo 786 — <t O - Cooa oo®
BBV NN~ BOWYW NN o NINW O~
o
™ O VLW 0 O™~ N QA = —H-EHO OO ®
i « o . . o - . . . - o
O Vo BWBW N~ NN ONW
o <o AN HeE O —“No
R o e o & @
_l. O Vo NSO NS P RS
o
o ® < i Xc X = % o X > = X =
o= (Q r— (C *r= T *r= D *r~ 03 or— S *r— g r— (D *r—
M <X=E= === Ik=E=E Ixk=E=E ixsEx= TE |Ix=2E=E |Ix=E=
43
(%) — o ™ < 73 (¥e) ~ (e¢]

G-19

24 hour period.

*Each mean (X) represents 12 readings (every 2 hours) for each



Table G-6. Dissolved Oxygen Data (mg/1) by Two-Heur Interval for
Sample Station S-1, Jumping Brook, Ft Dix/MAFB NJ
September 1972
Mean
Date Dissolved Oxygen (mg/1) DG by
(Sep) 12 13 14 15 16 17 | 18| 19 20 21 | hour
Time A
0200 7.6 | 6.2 | 6.8 7l 6.9 | 6.5 6.8
0400 7.6 1 6.2 1 7.8 6:9 || 7<% 1 6.5 7.0
0600 Z:8 § 6.3 ] 7.0 6.8 .1 7:5 | 6.6 6.9
0800 7.816.1]1 7.0 [6.6 |6.81 64 | 6.4 1B.5 6.7
1000 7:9 §{ 6,3 | 7.2 6.8 6.6 | 6.5 6.9
1200 7.9 16,41 7.4 6.9 | 6.6 | 6.4 6.9
1400 T3 | &0 6.9 ] 6.4 | 6.4 6.8
1600 7.3 | 6.9 | 7.1 6.6 |7.2 | 5.9 | 6.4 6.9
1800 7.0 1 6.0 § 4.2 6:8 17.:3 1 5:5 6.6
2000 7.3 1 5.8 {6.9 Tl 1751 4 8.8 6.6
2200 7.5 6.5 | 6.9 7.2 170 1 6.4 6.9
2400 7:5 1 6.3 | 6.9 7:¢ 16.9 1 6.5 6.9
24-hr
mean 7:9 | J«1 1 6.6 | 7.1 17.8 (7.0 } 6.6 | 6.5
Table G-7. Dissolved Oxygen Data (mg/1) by Two-Hour Interval for
Sample Station $-2, South Run, Ft Dix/MAFB NJ, Sep 197%
: éan
Date Dissolved Oxygen (mg/1) DO by
(Sep) 12 13 14 15 16 17 18 19 | 20 21 | Hour
Time
0200 .3 41 4.7 ] 4.6 1 6.2 |5.2 5.2
0400 8.4 1 5.01 4.3 {50 |58 5.1
0600 5.4 4.8 § 4.5 4.9 5.3 5.0
0800 5.01 5.4 | 5.0 ]5.3 5.2
1000 6:7 1:6:7 1 6.9 6.1 1161 6.5
1200 4.8 3.3 1 7.9 185 t7.6 | 5.8 7.2
1400 8.6 |7.5] 8.9 {8.6 {5.9 7.9
1600 8.3 | 450 } &F § Tid 8.0
1800 7.6 7.5 | 6.7 7.8 | 5.9 7%l
2000 591 5.4 | 541 7.1 |51 5.8
2200 5.0 | 5.1 ] 4.4] 6.6 |4.9 5.2
2400 5.3 ] 5.0 14.61 6.5 | 5.0 5.3
24-hr
mean 5.0 | 6.5 1 5.9 1 6.7 168 15,6
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Table G-10. Dissolved Oxygen Data (mg/]) by Two-Hour Interval for
Sample Station S-5, Crosswicks Creek, Ft D1x/NAFB NJ
September 1972

Mean
Date l Dissolved O_yqen*jmq/l) DO by
(Sep) | 12 13 14 15 16 17 18 20 21 22 hour
Time _
0200 6.0 | 5.4 | 4.5 | 4.5 Sl
0400 6.0 | 5.3 | 4.4 | 4.6 | 3.1 4.7
0600 5.9 | 4.0 | 4.4 | 4.0 | 2.9 4.2
0800 5.8 | 4.4 { 4.6 | 4.4 | 4.2 | 3.4 4.5
1000 6.5 1 4.9 1 5.1 | 4.0} 5.6 | 3.4 4.9
1200 B.B | 5.9 | 6.0 | 5.3 | 6.4 { 3.7 6.0
1400 8.2 |7.8 | 8.8 { 6.9 | 6.8 | 4.3 Yl
1600 | 5.6 8.2 | 5.8 1 8.8 6.7 1 4.3 6.6
1800 6:9 } 8.7 § 2.7 | 53 | 5+t | 5.0 6.6
2000 1.4 16.7 | 8:3 1 3.8 | 4.5 | 5.2 5.8
2200 6.5 | 8.2 | 5.6 | 4.3 | 3.7 5.3
2400 6.2 {56 | 4.9 1 4.4 | 3.2 4.9
24-hr
mean 7.2 16.2 | 8.1 1 5.0 { 5.0 4.0

Table G-11. Dissolved Oxygen Data (mg/1) by Two-Hour Interval for
: Sample Station S-6, Crosswicks Creek, Ft Dix/MAFB NJ,
September 1972

Mean
Date Dissolved Oxygen (mg/1) DO by
(Sep) | 12 13 14 15 16 17 18 19 20 21 22 hour
Time
0200 2.4 1-3.0 244 } 2.6 2.7
0400 2.8 ).2:9 | 2.5 | 2.6 27
0600 2.8 1259 1 2:5 | 149 2.5
08090 2.6 | 2.8 {28 1 2b | 2.7 2.2
1000 2.7 | 2.7 |1 2.8 2.6 | 2.8 2.6
1200 289 | 2.9 2.6 | 2.6 | 2.1 2.6
1400 3.4 1:3:2 |:2:6 3.0 | 2:2 2.9
1600 3.6 | 3.4 {28 132 | 2.5 3.1
1800 4.1 | 3.6 12.8 | 3.4 | 2.8 33
2000 3:5 1 3.4 {1 2.9 | 3.2 3.2
2200 3.4 1 :8:3 |25 |-2.9 3.0
2400 3.2 1 3.1 12.4 | 28 2.9
24-hr
mean 3.0 F J.1l 1 2.8 12:.8 1 2.4
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Table G-12. Dissolved Oxygen Data (mg/1) by Two-Hour Interval for
Sample Station S-7, North Run, Ft Dix/MAFB NJ, Sep 1972
Mean
Date _ Dissolved Oxygen (ma/]) DO by
ﬁSeg) 12 13 14 15 16 171 18 19 20 21 hour

Time |
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0400
0600
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1400
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2200
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24-hr
mean
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determinations do not fully expiain the phenomenon. Stream Stations
S-7, S-2, S-4 and S-5 were found to have higher algae concentrations.
The reaeration of North Run was likely great enough to overshadow
algal influence on dissolved oxygen. The algal populations on the
trickling filters at Ft Dix and McCuire STP's likely increased the
diurnal dissolved oxygen concentrations in the effluents and in the
stream.

b. Oxygen Demand in the Receiving Waters

Figure G-8 presents the mean daily dissolved oxygen,
BOD5, and COD by stream station and the UOD of one grab sample. The
BOD5. UOD and COD concentrations are all elevated in the siream as a
result of the sewage plant effluents. The BODg loading on the stream
increased from 11 pounds per day in South Run ?S-Z) to 580 pounds below
Ft Dix (S-3) and €00 pounds per day below McGuire (S-4). Known BODs
loadings in addition to the STP's include North Run (S-7), 77 pounds per
day, and Jumping Brook (S-1) at 150 pounds per day. The oxygen demand
in Crosswicks Creek would be expected to decrease downstream as normal
biological activity satisfied this demand. However, additional
unidentified flows increased the volume of Crosswicks Creek and these
flows add more BODg to the stream resuliting in a measured 1,116 pounds
of BODg per day at Station S-8 in Crosswicks Creek. This data is
consistent with the decreasing dissolved oxygen in the stream. Figure
G-9 prescnts the ultimate oyygen demand analyses of morping grab samples
from the receiving waters on 21 Sep. The control stations (S-1 and S-2)
and North Run (S-7) had low oxygen demanding properties. The two sewage
plants add a heavy oxygen demand to the stream which impacts on the
dissolved oxygen. The UOD had been mostly satisfied after 2% days of
water travel (S-8), but the DO of the stream was still depressed at
this point.

2. Theoretical Modeling of Dissolved Oxygden

a. Background: In the past, polluticn of surface waters
was thought of onTy in terms of the dissolved oxygen (DO) in the waters.
The assimilative capacity of a stream was, and to some extent still is,
considered to be its ability to absorb certain concentrations of oxygen
demanding materials without the DO being depleted below a specified level.
A much broader concept of stream pollution has been evolving in recent
years, with serious considerations to its effects and causes. Despite
these broader concepts, the DO in a stream still holds much fascination,
perhaps rightfully so, to the ecologist concerned with the evaluation of
surface waterways.

r? Formulation of Oxygen Sag Curve: Most sanitary engineering
texts(2’3’4’° present basic formulations of the classical oxygen sag curve
equation. The development of this equation-and its a?g]ication dates back
to 1925 and has been credited to Streeter and Phelps.(6:7,8) Following
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is the "Streeter-Phelps" equation (Limitations on the use of this
formulation are presented by Fair, et al)®

KiLo

- — -Kit _ .-K2t -Kot
D= ¥oeKy (e-K1t - g-K2ty + poe-K2
Where
D = Oxygen deficit in time t, mg/]
Do = Initial oxygen deficit at point of discharge, mg/1
Lo = Initial concentration of the organic matter in the stream

(ultimate 20 day BOD in mg/1)

K1 = Coefficient of deoxygenation (per day)
K2 = Coefficient of stream reaeration (per day)
t = Time of water travel, days

The interplay of the deoxygenation of polluted waters and their reaeration
from the atmosphere creates a spoon-shaped profile of the DO deficit along
the path of the water movement. Figure G-10 presents the classical DO sag
curve and its components.

Oxygen Sag

; gxygentsupplied —
y Reaeration "”_,

Oxygen Required (BOD)

Dissolved Oxygen

“Time or Distance

/

Figure G-10. Dissolved Oxygen Sag-Curve and Its
Components
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(1) Deoxygenation- Coefficient: The deoxygenation
coefficient is not a constant value but varies with the particular waste
unger study. Typical values for Kj are presented below:

K1 (per day)

Secondary Effluent 0.05 - 0.23
Strong Wastewater 0.39
Weak Wastewater 0.35

The values of Kj may be estimated by a time series of BOD determinations.
A number of methods have been developed to determine the value of Ki from
experimental field data. Two sugh Tethods reported in the literature are:
the “mezho? of moments" by Moore 9) et al, and the "graphical method" by
Thomas . (10 The variation of Kj with temperature can be formu?ate? in
accovrdance with the van't Hoff-Arrhenius equation. (theta = 1.047) 5

(2) Coefficient of Stream Reaeration: The value of K2
varies with the water surface exposure, the volume of water, the rate of
vertical and horizontal mixing and temperature. Two 1iterature references
provide ,independent methods of estimating the value of K2. 0'Connor and
Dobbins (11) proposed the approximate formula:

| (o2
K2 = Ty

Where,
D = Diffusivity of oxygen in water
= 8.1 x 1070 ft/hr at 20°C
U = Stream velocity, ft/hr
H = Dept of flow, ft

Churchill, et a],(lz) have proposed the following relationship:
Ky = (5.026)(V)-969/R 1.673
Where,

Mean velocity, ft/sec

T <1t
1

Mean hydraulic radius, ft
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There is appreciable variation in Titerature values for Kp. Typical values
for Kz range from 0.20 to 10.0 per day, the lower values representing de?p
slow-moving waters and the higher values, shallow swift-flowing streams
The Churchill, et al, formulation gives generally lower values for K2 than
does the 0'Connor and Dobbins formula. Inherent in these empirical
formulas is the weakness of applying them to situations beyond the limits
of the original experimental observations. As with the deoxygenat 1on
coefficient, the var1at1on of Ko with temperature can be formu]ate?
accordance with the van't Hoff-Arrhenius equation (Theta = 1.031) 5
Streeter's original approach to determination of K2 was to determ1ne all
other factors in the sag curve formula - Kj, Lo, Do, D, and t - and
calculate the reaeration coefficient by insertion of trial values of K2

in the sag formula to obtain a calculated check on the noted deficit, D.
This procedure, however, has the unfortunate result of combining all
measurement errors, but the procedure is still used.

(3) Limitations

Aside from the difficulties of estimating the values
of deoxygenation and reaeration coefficients, the Streeter-Phelps equation
falls short of precise description of the DO profile in a given stream
when other oxygen consuming factors come into play. Three such factors
include nitrification, oxygen demand from bottom deposits, and oxygen
variations caused by algal photosynthesis and respiration by aquatic
organisms,

(a) Nitrification: In 1935 streeter(?) and many
others since have concluded that the nitrogenous stage of the BOD curve
exhibits a lag in streams similar to that in laboratory bottles, where it
usuaily starts only after five to ten days. The second stage of the BOD
reaction was considered to be of little or no consequence in stream reaches
close downstream from waste discharges where the greatest oxygen depletion
occurs. Investigators since, however, have found that nitrificati?n San
have a significant impact on the stream oxygen demand. Courchainel(l3
found that the nitrification of organic and ammonia nitrogen immediately
below a secondary treatment plant accounted for 75 percent of the down-
stream oxygen demand. O0'Connell, et al, also found similar situations.(14)
The quantitation of the nitrification process in streams is complicated
by departures from the orderly progression of the nitrogen cycle from
organic nitrogen decomposition to ammonia and the successive oxidation of
ammonia to nitrite and then to nitrate. .Quantifying the relative changes
of nitrogen forms can, however, be a useful indication of whether nitri-
fication, or second stage BOD, is in progress in a given stream.

(b) Bottom Deposits: Sludge deposits in a stream
can result in concentrated oxygen demand in limited reaches of streams
and can impose heavy drafts on DO of the water passing over them. Detailed
stream bed observations may reveal significant sludge deposits that may
contribute to a corruption of the application of the Streeter-Phelps equation.
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(c) Photosynthesis: Diurnal variations in stream
DO caused by algal photosynthesis and respiration can completely obscure
the effect of reaeration of a stream from the atmosphere. Wide diurnal/
nocturnal variations in DO clearly implicate the effects of photosynthesis.

c. Field Determination of Deoxygenation Coefficients and
Carbonaceous BOD

A series of successive day BOD determinations were made
for all stream stations and tg? sewage plant effluents. Both the "m?thgd
of moments" by Moore, et al, and the "graphical method" by Thomas {10
were employed to estimate the coefficient of deoxygenation, K1, for each
station. Table G-14 presents the calculated values for K1 for each
station. Also included are tabulated values for the ultimate oxygen
demand (BOD| ) based on the estimated values of Ki and also from the
?1timatc\oxygen demand (UOD) analyses of grab samples from each station

Fig G-9)

(1) Deoxygenation Coefficient. With the exception of
the estimated values for Ki for the MAFB effluent (Station M-6) and for
Jumping Brook (Station S-l}, the two methods used to estimate the
deoxygenation coefficient yielded similar values for each sampling station.
In general, the estimated Kj values characterize the stream as containing
relatively stable, weak wastewaters. Estimating the coefficients for the
Jumning Brock waters (S-1) and for the MAFB effluent (M-6) was difficult
based on the collected data. No explanation is clearly apparent for the
difficulties with the MAFB effluent, while the highly acid/zero alkalinity
conditions of the Jumping Brook waters may have interfered with the field
measurenments.

(2) Carbonaceous BOD_. Calculated values of BOD| also
characterize the streafm waters as stable, weak wastewaters. The disparity
between calculated and measured BODL values for the stream stations can
be accounted for by recognizing that the measured values are based on grab
sample UQOD analyses. An analysis of Figure G-9 reveals that the second
stage of the BOD curve, the nitrification stage, took place beginning at
about 10 days.

d. Field Determination of Stream Reoxygenation Coefficients

Estimates of the stream reoxygenation coefficients (K2)
for four reaches of the geceiving stream were made using the two methods
described earlier.(11:12) Tahle G-15 contains a description of each stream
reach, the raw data used to estimate the values of Kz, the approximate
times of water travel for each reach of the receiving streams, and the
estimated reoxygenation coefficients based on the two methods. The lower
values estimated by the Churchiil, et al, method are more consistent with
the range of values for Kz found in the literature.
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e. Fitting of Oxygen Sag Curve to Field Observations

An attempt was made to fit the classical DO sag curve(5)
to the field observations in the four reaches of the receiving stream.
The daylight (12-hour) mean and daily (24-hour) mean DO concentrations
recorded at the various stream stations were used to compare with the
predicted DO concentrations based on the sag curve analyses. The
calculated values for K2 were originally used in thz preliminary sag
curve fitting process, and the predicted DO concentrations did not fit
the measured values well. Following a number of iterations of lower
values for K2, closer correlation was found between the predicted DO and
the measured DO in the stream. Table G-16 contains the raw data input
used in the DO sag curve analysis for the four reaches on the receiving
stream. Worthy-of special note are the estimated values for the
reoxygenation coefficients (K2) used in the final analysis. (See Table
G-16) These Ky values are consistent with the literature references cited
earlier. Figure G-11 is a DO profile of the receiving waters, including
the 24-hour, the 12-hour mean DO concentrations and the predicted DO profile
based on the Streeter-Phelps equation. With the corrected values for Ko,
the classical DO sag curve correlates closely with the measured values on
the stream for the first two reaches in South Run below the Ft Dix plant
discharge. The DO sag curve equation does not, however, adequately describe
the DO profile in the final two reaches of the stream from the confluence
of Jumping Brook (Station S-1) and Crosswicks Creek through Oakford Lake to
Statiecn S-8. Significant sediment deposits were noted in these two reaches
and, along with photosynthesis and nitrification could account for the
~depressed DO in these two reaches of the stream. No attempt was made to
mathematically account for these factors in the sag curve analyses. The
sludge deposits in these two reaches are considered to be transient and
result at least partially from the settleable solids discharged from the
two upstream sewage plants. During periods of turbulence in these stream
reaches, caused by dramatic increases .in stream flow, these sediments would
no doubt be scoured and translocated further downstream, to exert an oxygen
demand at a later time. Reduction in settleable solids discharged from the
two sewage plants should diminish the oxygen demand resulting from bottom
sediments.

3. Theoretical Permissible BOD Loading

The critical reach in the receiving waters (where minimum DO
occurs) falls within reaches 3 and 4. Although the Streeter-Phelps
equation does not adequately describe the DO profile within these two
reaches, some valuable information may be obtained from estimating the
allowable BOD lcading of the stream using the rate constants for
deoxygenation (K1) and reaeration (Kp) calculated in the above analyses.
Permissible BODg ?ai]y mass emission rates (PDMER) were estimated
according to Fair(5) for the critical reach in Crosswicks Creek that would
maintain the DO at or above 5.0 mg/1. The BODg PDMER is determined by the
magnitudes of the following parameters: (1) f?ow (2) temperature (3) stream
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Table G-16

RAW DATA OXYGEN SAG CURVE ANALYSES

FT DIX/MAFB NJ, SEP 1972

Reach
1 2 3 4
Ft Dix STP  MAFB STP South Run Crosswicks CK
Discharge to Pischarge to [Discharge to to Oakford L.
Description South Run South Run Crosswicks Creek] & North Run

& | Flow (MGD) 3.0 1.3 7.8 10.0
@ | BODs (mg/1) 21.0 20.0 12.0 12.0
s | DO (ma/1) 4.5 5.3 6.6 6.0
:§ Temp (°C) 22.0 24.5 vy | 20:1
- BODs Rate :
o | Constant @ 200C 0.055 0.10 0.31 0.30
< | (per day)
o
o
<
b
@ Flow {MGD) 0.8 6.4 2.2 2.9
< | BOD5 (mg/1) 4.0 14.0 6.0 5.0
&S 1 D0 6.1 8.0 7.0 7.0
= | Temp (oc) 21.5 23.0 21.6 17.6
S Velocity (fps) 0.733 0.817 0.559 0.200
5 | Depth (ft) 0.30 0.53 : B | 3.00
» | Reaeration
> Rate Constant
e @ 200C (per
e day) 13.82(10.0)* 12.71(2.0)° 2.51(0.1)} 0.23(0.1)°
(8]
()]
(o'

NOTE:

! Final values of K, used for curve fitting.
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reaeration capacity (4) the deoxygenation rate constant (5) the initial
stream DO and (6) the minimum allowable DO. Figures G-12 through G-15
are graphs of the calculated PDMER's in the critical reach of Crosswicks
Creek for varying flows, temperature and initial stream DO. Table G-17
contains data used in generating these graphs. Figure G-16 is a graph

of the BOD; POMER probability based on probable flow (See Fig G-3) in

the critical reach of Crosswicks Creek for temperatures varying from 12°0C
to 30°C and for the boundry conditions of initial DO ranging from 100
percent saturation to 5.0 mg/1. Table G-18 contains tabulated permissible
BOD5 concentrations and PDMER's for the critical reach in Crosswicks Creek
to maintain a minimum DO of 5.0 mg/1 at the critical, low-flow (7-day,
10-year) condition for stream temperatures of 12, 20 and 30 degrees C.

The critical flow condition should occur in the fall when ambient and
stream water temperatures approximate 16°C. Assuming the initial stream
DO in the critical reach is approximately 80 percent saturation, the total
permissible daily mass emission rate approximates 300 pounds of BODgs per
day. The NJDEP may accept this estimate of the receiving stream's BODg
assimilative capacity or on the basis of these analyses the NJDEP may
establish some other estimated BODg stream assimilative capacity. Once
such action is complete, then the NJDEP should allocate some fraction or
all of the stream's BODg assimilative capacity to the Ft Dix and MAFB
discharges based on other known significant waste discharges.

E. NUTRIENTS AND ORGANIC CARBON

Figure G-17 illustrates the nutrient concentrations and total
organic carbon (TOC) in the receiving waters. Table G-19 is a summary of
the nutrient loading on the receiving waters in pounds per day of nitrogen
forms and phosphates. \

1. Eutrophication is the term used to describe enrichment of
waters by nutrients. The fertilizing elements contributing most to
eutrophication are nitrogen and phosphorus. The source of these nutrients
that cause water pollution are primarily sewage plant effluents, and
storm water runoff from agricultural lands.

a. The ammonia nitrogen introduced into the aquatic
environment will be subjected to oxidation, assimilation and other losses.
However, if oxygen is available and other environmental factors are
favorable, a vigorous nitrifying flora will develop which will oxidize
the ammonium ion to nitrite and nitrate. Through photosynthesis, the
nitrates are utilized and converted into organic nitrogen in plant celis.(15)

b. The phosphates are a major element of municipal sewage
due to detergents containing phosphates. Phosphates also enter the aquatic
ecosystems through agricultural drainage and runoff from surface-applied
fertilizers. Phosphates seldom exhibit toxic effects upon fish and other
aquatic 1ife and may be beneficial to fish culture by increasing algae
and zooplankton; however, %gngentrations exceeding 0.03 mg/1 may support
undesirable plant growths.(10
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Table G-17. Data Used to Estimate Permissible Daily BODg Mass
Emission Rates, Ft Dix/MAFB Survey, September 1972

Temperature (°C)
20

Parameter 12 30

Deoxygenation Rate Constant 0.207 0.30 0.475
K1 (per day)

Reoxygenation Rate Constant 0.19 0.23 «£39
K2 (per day)

Saturation 10.83 9.2 7.63
DO (mg/1
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2. The two sewage plants add an average of 732 pounds of nitrogen
and 312 pounds of phosphates per day to the receiving stream. This results
in stream ammonia concentration of 5-7 mg/1 where normally less than 0.1
mg/1 ammonia is present and 6-7 mg/1 phosphates where normally less than
2.7 mg/1 phosphates are found. When speaking of the assimilative capacity
of the stream for receiving wastewaters, the nutrient loading is a
significant consideration. A mass balance of the reach studied in this
survey revealed that after 30 hours of water travel the total nitrogen
and ammonia concentrations in the stream were decreasing while the nitrate
and phesphate concentrations were beginning to increase. Thus, the full
effect of this Toading would be expected to have further influence on the
exygen dynamics of Crosswicks Creek well downstream of New Egypt.

3. The total organic carbon was increasing at Stations S-5 and
S-6, but decreased at Station S-8. Due to an EHL{K; modification of the
standard analytical procedure for organic carbon,(17) the results do not
accurately reflect the presence of biomass or plankton populations. The
organic carbon concentration would be expected to increase at Station S-8
as nutrients are utilized to form more algae. As the numbers of algal
cells increase, nuisance conditions occur such as surface scums and an
algal-smothered benthos. The results may be foul smelling waters and
unsightly streams.

F. HEAVY METALS

Analyses for 15 heavy metals were accomplished on the stream
waters. Results are tabulated in Appendix C. No problems with metals
pollution were detected by these analyses.

G. SURFACTANTS, PHENOLICS AND OILS AND GREASES

Specific in-stream limitations on surfactants, phenols and oils
are not outlined in New Jersey water criteria. The data are summarized
(Figure G-18) to show the impact of effluent discharges on these parameters.

1. Surfactants are solutes which have the property of lowering
the surface tension of water. The surface-active agents include soap,
detergents, emulsifiers, wetting agents and penetrants. The source of
most surfactants result from the popularity of synthetic detergents.

In mid-1965, the detergent industry completed its full-scale conversion
from alkyl benzene sulfonate (ABS) to the more biodegradable Tlinear alkay!
sulfonate (LAS). Since this change-over, the number of detergent-caused
foaming incidents has dropped sharply. Appreciable foaming has been
observed at surfactant concentrations as low as 0.75 to 1.0 mg/1.
Concentrati?ns as low as 0.3 mg/1 may be deleterious to game fish
production. 16) No deleterious effects attributable to surfactants were
detected, but concentrations were as high as 2.0 mg/1 in South Run.
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2. Phenolics are a group of organic compounds that are widely
used as commercial disinfectants and as solvents on aircraft washracks.
Phenolic compounds may affect fish in two ways; first, by a direct toxic
action, and second, by imparting a taste to fish flesh. Concentrations
less than 0.2 mg/1 should not iterfere with fish and aquatic Tife. The
daily mean concentrations in the receiving waters were less than (.2
mg/].(leg

3. 0ils and other petroleum products may be harmful to fresh-
water aquatic 1ife in many respects including destruction of fish, benthic
organisms, and algae; tainting of fish f]es?. and interference with normal
oxygen concentrations and reaeration.(16,18) High oils and greases
concentrations were found in the stream, but irregularities in the data
make these analyses questionable.

H. SEDIMENTS

1. Heavy Metals

a. Historical

Trace metals in natural surface waters are related to
soil composition in a watershed, but wastewater discharges influence the
heavy metal composition in polluted waters. Trace metal composition of
soils and sediments will vary with the type of parent rocks, clay and
organic composition and general water chemistry. Organic materials and
clay particles bind metals while sand does not. The Crosswicks Creek
watershead is primarily composed of fine sandy soils with mixtures of
sandy loam. Many biological and physical processes lead to the deposition
of metals in bottom sediments. Sediments act as a concentrated reservoir
of metals from which they enter the food web of the aquatic community.

b. Preliminary Survey

Samples of sediment from five points in South Run were
collected in April 1972 and analyzed for twelve metals. Table G-20
contains a summary of these heavy metals analyses. No heavy metals
poliution was obvious from these samples, although an adequate control
showing background Tevels was not available.

c. Field Survey

Sediment samples were collected at all stream stations
and analyzed for seven heavy metals and organic content. The results
are listed in Table G-21. The sediment was primarily sand with very
low organic content. No evidence of metals pollution was obvious from
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Table G-21. Heavy Metal Composition of Submerged Soils, Crosswicks
Creek, Ft Dix and McGuire AFB, NJ, September 1972.

Parameter (xg/g dry wt)
Stream = -
Station] Total ) % Organ'lc
Ag Cd Cr Cu Hg Ni Pb Matter

7L 0.04 | 0.15 | 1.19 | 0.23 {0.092 | 0.50 | 2.61 Tl
7R 0.03 | 0.16 | 1.39 | 0.37 |0.085 | (.43 |2.22 5.5
1L 0.60 | 0.15 | 1.64 | 0.67 0.269 | 0.13 |2.90 0.8
1R 0.12 | 0.15 | 0.52 | 1.48 [0.075 | 0.06 | 2.97 1.0
2L 0.70 | 0.34 | 2.83 | 6.49 |0.185 | 0.44 p6.24 4.8
2R 0.04 | 0.28:| 3.22 | 2.65 [0.025 | 0.30 [53.27 3.5
3L D17 + 0.73 | 3.30 | 2.27 D.114 | <.05 [19.57 1.0
3R 0.22 | 0.31 | 6.65 | 1.93 0.013 |0.16 {10.13 8.5
4L 0.14 | 0.36 | 0.33 | 0.61 Q.¥556 0.1 0.76 0.8
4R 0.16 | 034 3.30 1.37 P.012 0.35 [12.19 [6]8

bl 0.30 | 1.01 | 1.26 | 3.89 [0.105 |0.28 | 2.58 3.0
5R 0.95 | 0.91 | 3.01 |4.17 p.054 |0.37 [20.02 3.0
6L 0.05 | 0.19 | 1.51 | 0.63 pP.062 | 0.36 | 0.58 1.8
6R 0.24°1 0.26 | 1.66 |2.3% p.025 |0.24 | 3:.78 4
8L 0.07 | 0.16 | 1.20 | 0.71 D.074 |0.32 |2.78 1.2
8R 0.06 0.16 1.48 | 0.73 p.106 | 0.3] 3.75 0.8

1 L and R indicate sample from left

facing downstream.
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these samples. Some fluctuations im metals concentrations were noted,
but many factors enter into these fluctuations. The chromium concentra-
tions at all stations were ten times lower than the previous samples
from the preliminary survey. EHL(K) analytical chemists could not find
an analytica® error and the difference is unexplainable.

2. Pesticides
a. Historical

Increased environmental awareness has prompted
surveillance of aquatic ecosystems for pesticide residues. Pesticides
may enter streams by aerial drift, application technique and storm water
runoff. The following pesticides have recorded usage in recent years at
Ft Dix and McGuire AFB: Abate carbaryl, chlordane, dalopon, DDT,
diazinon, dieldrin, malathion, and silvex. Of the persistent chlorinated
hydrocarbon insecticides, dieldrin and chlordane have been used extensively
for Japanese Beéetle (Popillia japonica) grub control.

b. Preliminary Survey

Sediment samples were collected from five locations on
South Run in April 1972 for preliminary pesticide screening. Two samples
from each cross-section were collected. Results of analyses are listed
in Table G-22. DDT and mctabolites were presenti in all samples at levels
consistent with the background concentrations found by the National Soils
Monitoring Program (Wiersma, et al, 1967). Only a trace of dieldrin was
detected. Chlordane was found throughout South Run with increasing
concentrations downstream. The impact of these .chlordane concentrations
cannot be fully evaluated, but additional samples during the actual field
survey did not confirm these results. The results, therefore, are not
fully explainable.

c. Field Survey

Sediment samples were collected (two per station) from
ten selected stream stations in September 1972. The samples from Crosswicks
Creek were analyzed by the U.S. Army Environmental Hygiene Agency and
results are presented in Table G-23. DDT levels were much lower than the
concentrations found in the preliminary sampling. No chlordance residues
were detected, but lindane residues were found in two tributaries. The
source of lindane is unknown, but presumably is local contamination. The
difference between preliminary sampling results and field survey results
is unexplainable, but flooding and subsequent scouring plus different
analytical laboratories could be consequential.

V. BIOLOGICAL CHARACTERISTICS
A basic ecological tenet concerning pollution of any environment is
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that pollution depletes the diversity of animal and plant 11fe_(19,20)
Some pollutants increase the concentration of plants and animals (biomass)
living in a given area, but decrease the variety of kinds. Other types

of pollution simply decrease both the diversity and the biocmass. Domestic
sewage pollution generally has the former effect. The biological
characteristics of Crosswicks Creek were determined by surveying the
diversity and numbers of macroinvertebrates. Pumpkinseeds (Lepomis
gibbosus{ were used for in situ bioassays at each station.

A. AQUATIC MACROINVERTEBRATES

Aquatic macroinvertebrates are those animals without an internal
skeletal structure that are retained on a U.S. standard sieve No. 30 and
are found in an aguatic environment. These animals include the arthropods,
annelids and mollusks. Two different types of sampling were accomplished:
quantitative benthic sampling with a 9" x 9" Ponar dredge; and non-
quantitative sampling with nets, seines and forceps.

1. Quantitative Benthic Sampling

Two samples were collected at each station (each side of
middle) with a standard Ponar dredge. Samples were of a similar vo]ume
(a 9" x 9" by 2" deep). The identification and numbers of
the macroinvertebrates are listed in Table G-24. The control station
(5-1) supported the only pollution-sensitive benthic animals, otherwise
the stream benthic fauna was quite uniform throughout, consisting of
pollution-tolerant forms. Figure G-19 illustrates an analysis of the
benthic macroinvertebrates by the number of ?royps, the number of animals
and Margalef's Index of Diversity (d = S 1) At stream Stations 5

and 6 the benthic fauna consisted of Iarge numbers of Tubicicid worms
(sTudge worms). These sludge worms are highly indicative of waters
polluted with domestic wastes. The low number of animals collected at
Station S-4 Tikely results from the chlorine residual in the McGuire
effluent.

2. Diverse Macroinvertebrate Sampling

Macroinvertebrates were collected from a 10 yard reach of
stream at each station. Sampling was nonquantitative, but was intended
to qualitatively collect ecotypes. The specimens are listed by group
and numbers for each station in Table G-25. As expected, a greater
diversity of animals was collected. The analyses of these samples are
illustrated in Figure G-20. The diversity was greatest at Stations 7,
1 and 5. South Run (Stations 2, 3 and 4) had the least number of groups.
Station S-4 had the most groups indicative of pollution, while Station S-3
had the least number of clean-water forms. In Figure G-20 the adult
animals that were not restricted to the water and those obtaining air from
the surface were not considered in the analytical procedure. The result
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Table G-22. Pesticide Residues in Submerged Soils, South Run,
Ft Dix/MAFB NJ Preliminary Survey, April 1972

ownstream Distance

from Ft Dix Outfall | Pesticide (nug/g dry wt) a

(ft) DDE DDD | DDT ~ [Chlordane|Dieldrin
10 (L)} .49 .40 .05 5.15 ND
10 (R) 3 ND?2 ND 1.00 ND
7100 (L) [S-3]°¢ 512 .15 402 1.36 ND
7100 (R) oS3 i 5 .09 2.65 ND.
12,100 {L) .05 ND ND 1.34 ND
12,100 (R) 413 ND ND 12.3) ND

15,600 McGuire Outfall

16,800 (L) [S-4] . s - . <

16,800 (R) .11 .03 .30 9.94 +01
25,600 (L) ‘ .48 «31 18 36:.71 ND
25,600 (R) .30 26 .04 221 ND

'(L) and (R) denotes samples from left and right of stream, facing downstream
2ND = none detected

315—3] = Same as Field Survey Stream Station 3
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Table G-23. Pesticide Residues in the Submerged Soils, Crosswicks
Creek, Ft Dix/MAFB NJ, September 1972!

Pesticide (ug/g dry wt)

Stream Station 0,P-DDE | P,P-DDE | O,P-DDT|P,P-DDT Lindane
7L ND ND ND ND ND
7R ND ND ND ND ND
1L 0.14 0.07 1.1 2.6 9.9
IR 0.15 fr Tr T ND
ok ND 0.09 ND 0.19 . ND
2R ND 0.049 0.052] 0.046 ND

Tributary 1
3L ND ND ND ND ND
3R ND ND ND ND ND

ributary 2
4L ND ND ND ND ND
4R ND 0.02 0.51 0.41 ND
oL ND Ir Tr w ND
5R ND 0.06 ND ND ND
6L ND ND ND ND ND
6R ND 0.03 ND ND ND
8L ND ND ND ND ND
8R ND ND ND ND ND

Tributary 1 (L) ND 0.05 0.063] 10,13 0.06

R) - ND ND ND ND ND

Tributary 2 (L) ND ND ND ND ND

(R) ND ND ND ND ND

TAnalyses accomplished by U.S. Army Environmental Hygiene Agency
(USAEHA/RE)
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shows North Run and Jumping Brook with the greatest number of organisms
indicative of clean water. South Run has a low number of pollution
sensitive organisms. Some improvement of water quality based on the
indicator organisms is evident at stream stations 6 and 8 on Crosswicks
Creek.

B. PLANKTON

Plankton are minute plants and animals suspended in the water.
Samples were collected and the algae, diatoms, zooplankton and fun?i
counted as described by "Standard Methods of Wastewater Analysis", 7)
Sedgewick-Rafter Technique. The plankton as counted at each station
are enumerated in Table G-26. Figure G-21 is a presentation of total
plankton per liter of stream water by station. Figure G-22 gives a
further breakdown by algal, fungal and zooplankton groups per station.

1. The saprophytic fungi derive energy from nonliving organic
sources. Dense populations indicate organically enriched waters. High
fungal populations were found at Stations 3 and 4 in South Run. The
population decreased in Crosswicks Creek and none were found at Station
8.

2. Algae and diatoms are good indicators of nutrient-enriched
waters. Dense algal and diatom populations were present at all stations
indicating nhutrient enriched waters thyoughout the watewrshed.

C. PERIPHYTON

Periphyton are the assemblage of minute organisms that grow on
the surfaces of submerged substrates in aquatic habitats. Periphyton play
an important role in the limnological processes of a stream because these
organisms are the major primary producers in that environment. Periphyton
appears as a constant feature in unmodified streams and is composed
primarily of algae. As the level of organic pollution increases, the
algal species change and the algae are replaced by filamentous bacteria
and other nonchliorophyll bearing "consumer-type" organisms. The total
biomass and total amount of chlorophyll increase with the organic
enrichment, but also an increase in the biomass-to-chlorophyil ratio
results. This ratio, termed the "Autotrophic Index" because it is a
measure of the self-feeding or food-producing organisms (e.qg., al%gs)
provides a simple, yet highly significant index of water quality. +23)
The Autotrophic Index (AI? was calculated from biomass (TOC) and
chlorophy11-"a" measurements of the periphyton which grew on artificial
substrates (glass slides) placed in the stream for ten days. Table G-27
contains data from periphyton sampling and the AI for each station. The
data indicate:

1. Jumping Brook is a clean, unpolluted stream.
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Cells per Liter of Stream Water (log scale)

Stream Station

Figure G-2l.Plankton Population by Station, Crosswicks Creek,
Ft Dix and McGuire AFB, NJ, September 1972.
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Plankton Population by Group and Station,
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Teble (-27. Production of Chlorophyll "a" and Total Organic
Carbon by Periphyton - Autotrophic Index, Crosswicks Creek,
. Ft Dix and McGuire AFB, NJ, 12-21 September 1972.1

4 Total Organlc Chlorophz]l "a™ Autotrophic
Station Carbon (g/m ) (g/m*%) Index
1= 0.061 2.04x10™4 299
9 0.033 3.56x104 93
X= 196
2-L 1.817 2.55x10_3 712
2-R 2.422 7.89x.0 307
= 510
3-L 4.585 8.32x10 g 551
3-R 6.315 1.11x10" 571
X= 561
i -4
4-L 0.123 3.88x10 317
4-R 0.059 interference | -
X= 317
51, 15.571 4.63x10:g 3363
5-R ©19.031 5.08x10 3749
X= 3556
6-L 3.114 2.87x10 1085
6-R 3.114 2.59x10” 1201
X= 1143
X 2.076 6.51x10 5 319
7-R 3.633 7.16x10 508
= 414
8-L 6.401 5, 18t0 1241
8-R 2.372 interference | _ -
X= 1241
. NOTES: % Periphyton samplers designed by EPA personnel
3 Analytical method - unpublished technique of Keup

Autotrophic Index - TOC/Chlorophyll "a"

L and R indicate sample from left or right of stream

center, facing downstream.
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2. South Run is organically enriched, even upstream of the Ft
Dix outfall. The AI increases downstream of Ft Dix, but decreases
downstream of McGuire's outfall. This decrease is suspected to result
from the toxic effect of the chlorine residual in the McGuire effluent.

3. The consumer type organisms (filamentous bacteria) are most
prevalent at Station 5 in Crosswicks Creek, but the water quality improves
downstream aithough it is still poor quality downstream of New Egypt.

4. The Al of North Run was low indicating good quality of water.
D. FISH POPULATIONS AND IN SITU FISH BIOASSAYS

Fish are dependent on the stream invertebrates for food and on
the proper chemical and physical environment for survival. Fizh
populations are a reflection of the rest of the food web, but also fish
have long life cycles and conditions dzr3$t1y or indirectly adverse to
the fish have long term ramifications. 2 Sewage pollution reduces the
variety of fish, but certain tolerant species increase in abundance.
Generally, predatory fish are replaced by scavenger-type fish and regions
of severe oxygen depletion may be devoid of fish entirely. The waters of
Crosswicks Creek are to be "suitable for the maintenance, migration and
propagation of the natural and established biota" as specified by the
New Jersey Surface Water Quality Criteria. (See Appendix F.) To determine
the numbers and types of aquatic vertebrates present, electroshocking and
collecting was accomplished with the aid of personnel and equipment from
the State of New Jersey, Division of Fish Game and Shellfisheries (Bureau
of Fishery Management) and the NJ Department of Environmental Protection.
Fish and other aquatic vertebrates wer% go11ected from a 200 feet reach
of stream at each station, identified( 5) and counted, and released
unharmed. Some specimens were retained for chemical residue analyses.

1. Table G-28 lists the numbers and kinds of vertebrates
collected at each station. North Run supported the greatest variety and
mass of fish, reflecting the high quality of the water. Jumping Brook
also was a stream of high quality with a good variety of vertebrate
species. Jumping Brook actually harbored the unique fish fauna native
to the acid-"tea-colored" waters of the area. Jumping Brook (Station 1)
was the only place in the watershed where pickerel, mudminnow, pirate
perch, banded sunfish and tessellated darters were collected. These
species should be dispersed throughout the watershed, but they cannot
survive in polluted waters. Fish life in South Run and the downstream
portion of Crosswicks Creek was very different from that in Jumping Brook.
Only the pollution tolerant killifish and bullheads were found in South
Run. The stream was devoid of fish downstream from McGuire's outfall.

Only semi-aquatic frogs were observed in this reach. The stream quality
improved somewhat in Crosswicks Creek, but fish life was represented

only by pollution-tolerant, trash fish. Although weights were not obtained,
Crosswicks Creek did obviously support the greatest mass of fish, including
medium sized carp, eels, and bullheads.
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Table G-28. Aquatic Vertebrates Collected by Electro-shocking in
Crosswicks Creek, Ft Dix and McGuire AFB, NJ, September

1972.
Stream Station
Kinds of Vertebrates AEEEA R NN
Number of Animals
Ameriéan Eel, Anquilla rostrata 8 4
Eastern Mudminnow, Umbra pygmaea 1
Chain Pickerel, Esox niger 2
Carp, Cyprinus carpio 32
Golden Shiner, Notemigonus crysoleucas | 4 15
Shiners, Notropis sb. 2
Spottail Shiner, Notropis hudsonius 6
Creek Chub, Semotilus atromaculatus 2
White Sucker, Catostomus commersoni 1
Creek Chubsucker, Erimyzon oblongus 4
Brown Bullhead, Ictalurus nebulosus 1 2
Pirate Perch, Aphredoderus sayanus 2
Banded Killifish, Fundulus diaphanus 42 1 5
Banded Sunfish, Enneacanthus obesus 6
Pumpkinseed, Lepomis gibossus 2
Tessellated Darter, Etheostoma olmstedi 2
Snapping Turtle, Chelydra serpentina | 1
Leopard Frog, Rana pipens 1 1
Green Frog, Rana clamitans 1 2
Bullfrog, Rana catesbeiana 1
- Total Kinds g1 8] 11 21 21 5
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2. Pumpkinseeds were seined from Hip's Folly pond on the upper
reaches of the West Branch to South Run and placed in hardware cloth
cages (8 fish per cage) at each of the stream stations. Table G-29 lists
the mortality of the pumpkinseeds over an eight day exposure period.
Survival was best in a small tributary (Station 2A) to South Run. The
sunfish survived well in the stream reach between the Ft Dix outfall and
McGuire outfall. This indicates that the lack of native fish is due to
toxic discharges not observed during the fieid survey or chronic discharges
that make the stream untenable over longer periods of time than the eight
days. Immediately downstream of the McGuire outfall, all fish died within
three hours. The McGuire effluent was acutely toxic to fish. Bicassays
using the same species in the effluent prior to chlorination revealed no
toxicity and no mortality. The high chlorine residual in the effluent
effecitvely kills most stream biota. Mortality of the pumpkinseeds was
about 50 percent after eight days in Crosswicks Creek at Station 5. There
was 80 percent mortality at Station 5 which is explained by the data
showing an oxygen depletion at that point in the stream. Conditions for
sunfish survival were improved downstream below Oakford Lake. The
pumpkinseed mortality in Jumping Brook 1ikely is a result of nonadaptability
to the low pH. The high mortality in North Run is unexplainable since the
same species was collected in that stream.

E. PESTICIDE RESIDUES IN FISH

Several fish were selected fer preliminary screening of the
persistent, organc-chlorine pesticide residues. Results of these analyses
are listed in Table G-30. Residues of the ubiquitous DDT and metabolites
were present in all species. The concentrations of DDT and metabolites
ranged from 0.028 to 1.316 ug/g. The U.S. Department of Interior's
National Pesticide Monitoring Program found 6.47, 4.89 and 3.71 ppm DDT
and metabolites in brown bullheads in 1967, 1968 and 1969, respectively,
from the Delaware River at Camden NJ . (Henderson, et al, 1969 and 1971).
The residue of DDT and metabolites found in the Brown Bullhead from
Crosswicks Creek was 0.398 ppm. This concentration is quite low. The
chlordane and PCB levels were also very low.

F. BACTERIOLOGICAL ANALYSIS OF RECEIVING WATERS

1. Concurrent to the bacteriological analyses being accomplished
on the STP effluents, similar studies were being performed on samples
taken from each of the receiving water and control stations. This study
was designed to determine whether the sewage outfalls affected the sanitary
quality of the receiving waters.

2. Samples-were collected at each station for ten consecutive
days and analyzed for total coliforms, fecal coliforms and fecal
streptococci by the membrane filter technic as referenced in Materials
and Methods, Appendix B. Problems with incubation temperatures and culture
media for the fecal streps invalidated many of the analyses. The New
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v

" Table G-29. Mortality of Pumpkinseed:(Lepomis gibossus) Caged
in Crosswicks Creek, Ft Dix/McGuire AFB NJ
September 1972

Percent of Fish Mortality
Hours of Fxposure
Station 2 3 24| 48 172 [ 96 [ 120 | 144 | 168 | 192
1 - - 0 50 [56 | 56 |5 | 56 | 56 56
2 - - 31| 37 |62 | 93 |93 | 93 | 93 93
2A - - 0 0] 0 0
-1 100
3 - - 25 | 25 {31 |31 |31 |31 |37
< o |o | 14 | 29 |29 '
-3 38 |100
4 - - | 100
5 - - 37 | 37 |37 {50 |5 |56 |56 56
6 - - 5 | 75 |81 | -*
7 - - 50 | 50 |56 {62 |69 |75 |75 93
8 - - 31 | 37 |50 |50 |5 |62 |62 62

lLocated ten feet downstream of Ft Dix Outfall.
?Located 30 feet upstream of McGuire Outfall.
*Located 30 feet downstream of McGuire Outfall.
“Cages vandalized.
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Table G-30. Pesticide Residues in Fish Collected in Crosswicks
Creek, Ft Dix and McGuire AFB NJ, September 1972

Pesticide (ug/g dry wt)

Fish Station DDE DDD DDT Chlordane PCB
Carp 5 .049 .038 .018 227 ND
Brown Bullhead 6 « 185 + 163 .050 ND ND
American Eel Z .026 .020 032 ND ND
American Eel 7 +D2l .3%4 293 ND 1,314
Brown Bullhead 7 o WL .010 .007 | ND ND

Jersey Department of Environmental Protection, Division of Water Resources
conducted a stream survey from 2 May to 21 September 1972 and published a
preliminary report in October 1872, The bacteriological data s summarized
and reproduced in this report for comparison with this Laboratory's
bacteriological examination of the waters.

3. Table G-31 summarizes fecal coliform findings. The New Jersey
Surface Water Quality Criteria for FW-2 waters specifies that "Fecal
coliform levels shall not exceed a geometric mean of 200/100 m1." This
level is grossly exceeded in North Run. The control stations had low
levels of fecal coliforms. The Ft Dix sewage plant effluent violated
this criterion with a geometric mean of 233 fecal coliform colonies per
100 m1. This level dropped rapidly as evidenced by the lTow levels of S-3.
McGuire's sewage plant effluent contained low levels of fecal coliforms
(160/100 m1). The fecal coliform level was observed to increase considera-
bly in Crosswicks Creek. The source of these fecal coliforms was not
discovered.

4. In addition to fecal coliforms analyses were accomplished for
fecal streptococci and total coliforms. The presence of fecal streptococci
(Table G-32) indicates the presence of warm—?}ggded animal pollution. The
fecal streptococci do not multiply in water, therefore, increases of
fecal strep bacteria in the stream is a result of additional pollution.
Control Station S-2 had high levels of fecal strep indicating fecal
pollution from animals, possibly pets. Fecal strep concentrations were
very low in South Run, but high in Crosswicks Creek. This indicates
contamination of Crosswicks Creek by either wildlife or domestic animals.
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Table G-31.

Data Summaries of Fecal Coliform Analyses of
Receiving Waters and Sewage Plant Effluents, Ft Dix
and McGuire AFB NJ by EHL/K (September 1972) and NJ
DEP (May-September 1972)

Fecal Coliform
Statiﬁn N* gg;ég GM> §I N Nﬂaggz GM
S-7 7 50 - 19,600 2,475 9 80 - 1,300 418
S-1 6 10 - 40 2 8 <20 - 330 <35
S-2 7 80 - 2,500 203
D-7 6 20 - 1,100 233
S-3 7 20 - 6,400 137
M-6 6 20 - 1,000 160
S-4 7 20 - 3,500 168 8 50 ->24,000 >261
S-5 7 20 - 2,600 301} 9 80 - 17,000 811
S-6 7 80 - 16,000 628 g 170 - 16,000 952
S-8 7 20 - 8,000 226 9 80 - 2,400 821

IN = Number of Samples
2GM = Geometric Mean
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Table G-32.

Data Summaries of -Fecal Steptococci Analyses of

Receiving Waters and Sewage Plant Effluents, Ft Dix

and McGuire AFB NJ by EHL/K (September 1972) and
NJ DEP (May-September 1972)

Fecal Streptococci

EHL/K NJ DEP
Station N Range GM2 N - Range GM
S-7 2 1180 - 2480 1713 9 22 - >2400 >252
S-1 2 <5 - 220 <33 5 23 - 350 73
S-2 i 780 - 1100 926
D-7 2 <10 <10 I
S-3 2 <10 - 20 <14
M-6 2 <10 - 30 <17
S-4 2 <6 - 10 <7 8 8 - 350 47
S-5 2 110 - 760 289 S 8 - 3800 175
S-6 2 140 - 700 313 9 140 - 1600 415
S-8 2 620 - 3440 1460 9 23 - 1600 413
IN = Number of Samples

2GM = Geometric Mean

G-70




The total coliform data (Table G-33 correlates well with the above
discussion, indicating heavy bacterial pollution in North Run, moderate
pollution of South Run, and heavy bacterial contamination of Crosswicks
Creek. The ratios of fecal coliform/fecal streptoiS?Si geometric means
are summarizad in the text, Table G-34. Geldreich states that in
wastes of human origin, the ratio of number of fecal coliforms to fecal
streptococci is greater than two-to-one, while such ratios for wastes

from nonhuman animal sources tend to be less than one-to-one. Applicaticn
of this theorem to the field survey data, indicates that S-1, S-2 and S-8
are not polluted by human wastes; S-7, S~5 and S-6 are possibly polluted
by some human fecal material; D-7, S-3, M-6 and S-4 show definite pollution
by human fecal bacteria.

G. EFFLUENT BIOASSAYS
The bioassay studies accomplished during this survey utilized
continucus-flow monitoring of effluent toxicity. Two species of fish
were used at each sewage treatment plant for these tests.

1. Experimental Animals

a. Fathead minnows (Pimephales promelas), which are the
standard test fish at the EHL(K), were obtaihed from the National Fish
Hatchery at Uvalde, Texas and flown in an insulated, aerated container
to McGuire AFB/Ft Dix for these bicassays. Subadult fish ranging in
weight from 0.45 - 1.20 g (mean weight = 0.64, standard deviation = 0.190)
were used in these tests.

b. Pumpkinseeds (Lepomis gibbosus) were seined from Hips
Folly Pond (man-made reservoir, upper reaches of South Run) on Ft Dix for
in the bioassays. Subadult fish ranging in weight from 1.75 - 9.50 g
(mean weight = 5.75, standard deviation = 2.338? were used in these tests.

2. Bioassay Test Procedure

a. Effluent bioassays were dynamic-type receiving sewage
treatment plant final effluent (prior to chlorination). The effluents
were delivered to flow-through chambers where fish were exposed as
listed in Table G-35.

b. Controls were an integral part of the bioassays. Fathead
minnows and pumpkinseeds were held in well water from deep wells on McGuire
AFB under static conditions concurrent to the dynamic tests. The water
was collected in polyethylene carboys prior to chlorination or any other
treatment. The control water chemistry is presented in Table G-36.

c. All bioassays were aerated to prevent low oxygen stress.

A1l exposure chambers were 1-gallon plyethylene containers and flow rates
were adjusted to 25 mi/minute to give 2.5 hours detention time.
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Table G-33. Data Summary of Field Survey Total Coliform Analyses,
Receiving Waters and Sewage Plant Effluents, Ft Dix
and McGuire AFB NJ, Septemb er 1972

‘ Total Coliform
Station N1 Range Geometric Mean
S-7 7 1,700 - 126,000 44,778
S-1 6 20 - 16,000 547
S-2 7 16,000 - 100,000 39,820
D-7 6 4,600 - 21,000 7,382
S-3 7 200 - 88,000 11,590
M-6 6 2,000 - 240,000 ' 10,292
S-4 7 100 - 120,000 16,769
S-5 7 6,000 - 69,000 31,988
S-6 7 29,000 - 135,000 54,305
S-8 v 2,000 - 102,000 29,824

IN = Number of Samples
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Table G-34. Ratios of Geometric Means for Fecal Coliforms/Fecal

Streptococci as Analyzed in the Receiving Waters
and Sewage Plant Effluents, Ft Dix and McGuire AFB
NJ by EHL/K (September 1972) and NJ DEP (May-
September 1972)

Fecal Coliform/Fecal Streptococci Ratio

Station EHL/K NJ_DEP
s-7 1.4 h %
s-1 0.6 0.5
S-2 0.2
D-7 233
S-3 9.8
M-6 9.9
S-4 24.0 ' 5.6
S-5 1.0 4.6
$-6 2:0 2.3
S-8 0.2 _ 2.0
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Table G-35. Fish Bioassay Exposure Data, Ft Dix/MAFB Survey
September 1972
No. Exposure No. Fish/ Exposure Time
Chambers Charber (Consecutive Hours)
McGuire AFB
Fathead Minnows 5 5 175
Pumpkinseeds 4 6 114
Ft Dix
Fathead Minnows 1 25 96
Pumpkinseeds 25 96
d. Bioassay test fish were counted as dead when gill

movement ceased and no response was elicted to touching.

Table G-36. Chemistry of Control Water From Deep Well on
McGuire AFB Used for Fish Bioassays

pH 6.6 units
Alkalinity 44.0

Color 20.0
Turbidity 2.0
Hardness (CaC03) 144.0
Dissolved Solids 120.0

CcoD 0.0
Kjeldahl Nitrogen <0.5
Ammonia Nitrogen <0.1
Nitrites <0.1
Nitrates <0.1
Phenols 0.015
MBAS <0.0
Chromium <0.0
‘Hexavalent Chromium <0.001
Copper <0.02
Aluminum 0.48
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I. McGuire AFB Inventory

Following (Tables H-1 - H-4) is an industrial waste source inventory
for MAFB compiled by the MAFB Bioenvironmental Engineer. The data are
compiled by building number, the generating activity, approximate volumes
of each contaminant when known, and the methods of ultimate disposal.
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TABLE H-1

INDUSTRIAL WASTE SOURCE INVENTORY, MAFB NJ
BLDG FUNCTION CONTAMINANT DISPOSAL
17-08 | Fire Dept 0il Drums to Salvage
PAX Term Detergent 6 gal/wk
Cafe Reward-Chlorinated 30 1b/wk Sanitary Sewage
Rapid-Dri 2 gal/wk Sanitary Sewage
Cleansing Powder 32 oz/wk Sanitary Sewage
Bleach-Na 12 qts/wk Sanitary Sewage
Ammonium Hydroxide 12 qt/wk Sanitary Sewage
17-32 | F1t Contr Boraxo Sanitary Sewage
Floor Wax 1 gal/wk Sanitary Sewage
Floor Wax Remover 1 gal/wk Sanitary Sewage
0il 500 gal/wk Bowser
Fasolv Degreaser Dil Separator Into Sanitary
PD 680 27 gal/wk 0il Separator Into Sanitary
Alkali 55 gal/wk 0il Separator Into Sanitary
(6850-935-0995)
Carbon Remover 0il Separator Infto Sanitary
(6850-803-6420)
Detergent Sanitary Sewage
(7930-999-2417
18-23 | Fuel Sys JP-4 Fuel 10 gal/wk 0il Separator
Rpr
18-03 | Protective Ketone Ft Dix Landfill
Coatings (6810-281-2762)
Lacquer Ft Dix Landfill
Dope Thinner
Water From Sprayer Upon Grass
18-16 | Prop Maint 0il Bowser
Varsol Bowser
PS 66 Bowser
Speedy Dri Dumpster
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TABLE H-2
INDUSTRTAL WASTE SOURCE INVENTORY, MAFB, NJ

BLDG FUNCTION CONTAMINANT DISPOSAL
18-17 | Eng Shop 0il Bowser
Fuel Bowser
18-09 | Rail Shop Naptha Evaporation
18-11 | NJ Nat Guard | Cleaner MIL-~C-25769 |Sanitary Sewage
0il Bowser
Varsol Sanitary Sewage
Gunk Sanitary Sewage
26-04 | Consol Dine Compound 5,400 lb/mo.Sanitary Sewage
Hall (7930-531-7847)
Rinso 24 gal/wk
(7930-619-9575)
Powder 24 cans/wk Sanitary Sewage
(7930-243-5940)
22-01 Acft Cleaner 175 Sanitary Sewage
gal/wk (685~
935-0995)
22-02 Acft Cleaner Com- Sanitary Sewage
pound 1 ga/wk
22-03 0il 0il Sent to Bldg 22-01
0il Separator
22-05 Fuel Bowser to POL
PS-661 Solvent Ramp Drainage to 0il
Separator
22-40 | Acft Corros M.E.K. 20 gal/wk Into Floor Drains to 0il

Control
Washrack

PD 680 800 gal/wk

Toluene 10 gal/wk

Acft Cleaner 200
gal/wk

Turco MIL 25769F
330 gal/wk

Stripper 35 gal/wk
(8010-815-2970)

Separator & Then to
Sanitary Sewage

Note: Soluble & Miscible
Compounds Bypass the 0il
Separator.




TABLE H-3

INDUSTRIAL WASTE SOURCE INVENTORY, MAFB NJ

BLDG FUNCTION CONTAMINANT DISPOSAL
22-50 Eng 0il 30C qt/day Bowser
22-51 Eng 0il 300 qt/day Bowser
32-09 | Hyd Shop Hyd Fluid 25 gal/mo | Bowser
Solvent 50 gal/wk Bowser
Surgical Soap Sanitary Sewage
IRAN Dock 0il Bowser
Aero Rpr Naphtha 1 gal/wk Evaporation
(6810-238-8119)
M.E.K. 5 gal/wk Evaporation
Sweeping Compound Ft. Dix Landfill
100 1b/wk
32-06 | Refuel Maint JP-4 Fuel 300 gal/wk | Underground Tank + Drain
115 AvGas ’ to
145 AvGas
Acft Cleaning Storm Drains
Compound 55 gal/
wk
34~28 | Heater Rpr Paint Thinner 2 gzii. JkStorm Drains
) gal/wk
Fuel 0il 2 gal/wk Ft. Dix Landfill
Acetone 2 gal/wk Bowser to Salvage
34~40 | Heavy Equip Acft Cleaning Com- Storm Drains
Rpr pound
0il 440 gal/mo Salvage
PS-661 27 gal/mo Salvage
33-37 | Test Cell JP-4 Fuel Drainage Ditch to Stream
0il
Hyd Fluid

Acft Cleaner 55 gal/
mo
PS-680

Bowser




TABLE H-4

INDUSTRIAL WASTE SOURCE INVENTORY, MAFB NJ

BLDG FUNCTION CONTAMINANT DISPOSAL

34-101 |{Paint Shop Thinner 80 gal/mo Ft. Dix Landfill
Latex Paint Washed Into Stream
0il-Base Enamel Ft. Dix Landfill

34-31 Power Prod Diesel Fuel 100 gal/wk | Bowser

Maint Gasoline Bowser

0il Bowser
Solvent Bowser

Acid-Battery

Dilute 1,000:1 & Wash
Into Stream




II. Fort Dix Inventory

Following {Table H-5) is an inventory of vehicle wash racks on Fort
Dix compiled by the Fort Dix Medical Department Sanitarian.



TABLE H-5
TNDUSTRIAL WASTE SOURCE INVENTORY, VEHICLE WASHRACKS, FT. DIX NJ
BLDG FUNCTION CONTAMINANT /DISPOSAL
5372 TMP 1. Drainage - Into storm sewer.
2. Cleaning Agents - Liquid soap approx 3
gallons/vehicle; 150 vehicles/day.
3. Discharge volume: 3450 gal/day.
4302 363rd Trans. 1. Drainage - runoff into dirt road.
2. Cleaning Agents - None.
3. Discharge volume: 900 gal/day.
4465 85th Med 1. Drainage - Storm Sewer.
Bn. 2., Cleaning Agents: Liquid soap.
3. Discharge Volume: 207 gal/day.
5723 532nd MP Co. 1. Drainage - Storm.Sewer
2. Cleaning Agents: Liquid Soap.
3. Discharge volume: 500 gal/day.
5880 759th MP Bn 1. Drainage: Into sump.
2. Cleaning Agents: Liquid soap.
3. Discharge volume: 690 gal/day.
5924 5th AIT Bde 1. Drainage into ditch in wooded area
behind washrack.
2. Cleaning Agent: Liquid soap.
3. Discharge volume: 2300 gal/day.
NOTES: 1. Cleaning Agents: Only soap used. Manufacturer of liquid soap
unknown. Also use solution of detergent, general purpose, Fed
Spec P-D-22A, Type I Powder, Manufactured by Edick Lab. Estimatec:
3 gal/vehicle.

2. Discharge volume: Estimate based on approx 23 gallons of water
used/vehicle, since water is left running during washing of
vehicle. Maximum usage based on maximum number of vehicles.

3. Any oil, grease, etc., discharged into system comes from wash-

ing of vehicles.
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I. General

There are a number of advantages in returning treated wastewaters to the
land, including: reduced costs over advanced waste treatment schemes; the
soil-plant complex is an effective renovation media capable of using both
excess water and nutrients; less degradation of surface water courses results;
the treated waters are returned to the ground waters for reuse, and some economic
return may be realized through crop production. If properly designed and well
managed a land irrigation system will return renovated waters into either the
surface or sub-surface water resources. Land disposal systems may be used where
the waste contains pollutants which can successfully be removed through organic
decomposition in the soil-plant complex, and by adsorptive, physical, and
chemical reactions with earth materials.

A. System Objectives: Two approaches with differing objectives avre
apparent.

1. Agricultural Irrigation: This approach involves the application
of water or effluent for maximum economic return from the cropping season.
In this approach water is used on a seasonal basis and is greatly influenced
by rainfall patterns. In this approach the amounts of water applied are generally
small in relation to the disposal need. Small scale agricultural irrigation of
the MAFB golf course is currently practiced, using chlorinated effluent from the
sewage treatment plant.

2. Effluent Irrigation: This approach is the disposal of the maximum
amount of effTuent which can be renovated by the soil-plant filter without de-
trimental effects to the surface or ground water, soils or crops. In general,
the particular soil's permeability or hydraulic conductivity will determine the
amounts of water passing through the soil. However, the amount of application
will be determined by the capability of the plant-soil complex to remove potential
pollutants. In general, this approach also demands near maximum crop production
to insure maximum removal of pollutant materials.

B. General Considerations of Disposal Site Selection: The prime con-
sideration for site selection 1S the ability of the organic and earth materials
to properly renovate the applied wastes. Particularly important with the
effluent irrigation approach are: the exchange capacity of the soils, soil
texture; drainage; bedrock; presence of fractures, porosity; the variable depth
to the water table, its direction of flow and rate of movement and its quality.

II. General Description of Burlington and Ocean Counties

- Most all of the Ft Dix Military Reservation lies within Burlington County,
New Jersey. The east third of the Reservation T1ies within Ocean County.
Essentially all of the Reservation, however, lies within the Delaware River
drainage basin. A1l discussions in this preliminary evaluation are Timited to
Burlington and Ocean Counties. This should not necessarily imply that other
nearby land areas would not be acceptable for effluent land disposal, but the
scope of this work is presently limited, and time would not permit more extensive
investigations.
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IIT. Two Possible Disposal Sites

Two forested areas within the confines of federal boundries have been
suggested as possible sites for effluent land disposal. (See Figure I-1)

A. Area One: One of these areas is in the southeast portion of the
Ft. Dix MiTitary Reservation and approximates 350 acres. This area is roughly
triangular in shape and is bordered on the south and east by the Reservation
boundry and on the north U. S. Highway 70. Both surface and ground waters in
this area are within the Delaware River Basin drainage area. The surface
elevation (0 to 5 percent slopes) ranges from 140 to 150 feet above sea level
and the high ground water table aquifer is between 10 and 20 feet below the
ground surface. The soils are generally sandy and the area is densely vegetated
with pine oak forest.

B. Area Two: The second area has similar characteristics, and is located
on U. S. Navy property on the common boundry between Ft. Dix Military Reservation
and the Lakehurst Naval Air Station Reservation and includes approximately 650
acres. This area is also roughly triangular in shape and is bordered on the west
by the common boundry of Ft. Dix and Lakehurst Military Reservations, on the south
by the southern boundry of the Naval Military Reservation and on the east by a
forest fire break on the Naval Reservation property. The ground surface elevation
(0 to 5 percent slopes) ranges from 100 to 150 feet above sea level. The high
ground water table ranges between 5 and 15 feet below the ground surface. The
vegetation is generally pine-oak forest and the soils are sandy. Most all of this
area falis outside of ithe Delaware River Basin and is contained in the Toms River
Basin which flows to the Altantic Ocean.

IV. Preliminary Evaluation of Potential Disposal Sites

A. Location: The closest optimum location to the waste source should
be selected to minimize pumping costs, pipe costs, etc.

B. Adjacent Land Use:

1. General: The possibilites of blowing spray, ddors or other aspects
of spraying dictate the cirtical evaluation of adjacent land use. Areas where
housing or other building development exists or is anticipated should be avoided.
Particular attention should be paid to adjacent area ground water users to assure
that present or future downgradient beneficial uses of ground waters are protected
and properly monitored to prevent the use of any ground waters which may become
contaminated. Additional land areas near the optimum disposal site.are desirable
for future expansion.

2. Specific: Some beneficial uses of adjacent lands of Area 1 in-
clude public highways, U. S. Army communications units, and residential develop-
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ments. Area 2 is quite isolated and adjacent land uses are limited to military
fieid training operations. The general direction of ground water flow in these
two areas is toward surface water course drainage. No major potable water pump-
age is currently practiced from the ground water aquifer.

C. Climatology and Meterology

. 1. General: A number of weather/climate elements are considered to be
critical in certain phases of effluent land disposal operations. These elements
include: precipitation, average air temperature, freezing air temperature, snow
cover, ice cover, frozen ground, wind, relative humidity, and evaporation and
transpiration.

2. Specific: In general, the central portion of New Jersey has a
humid climate with relatively long hot summers and comparatively mild winters.

Total annual precipitation approximates 42 to 48 inches. Long term records

show a rather uniform 3-5 inches of precipitation each month. The mean monthly
temperature ranges from approximately 32 degrees F in January to 75 degrees F

in July. The mean annual temperature is 54 degrees F. The average number of

days without killing frost approximates 150 days. The vegetative growing seasons
begins in late March and terminates in late November. Table I-1 contains a
climatological data summary of records from McGuire AFB. Between April and

October approximately 190 days should be available for spray irrigation. Between
November and March a minimum of an additional 55 days should also be available.

In total, approximately 245 days each year should be available for spray irrigation.

D. Geology

1. General: Effluent disposal sites should be Tocated in stable
geological formations that are not subject to collapse or to immediate induce-
ment of applied wastewaters to the ground waters. A knowledge of the geological
formations underlying a proposed disposal sites is very important in judging
the suitability of any site.

2. Specific: The bedrock geology of Burlington and Ocean Counties
varies from the northwest with complex unconsolidated sand, silt and clay de-
posits to the southeast with few clay lenses. The surface geology varies in
the same direction from discontinuous Kansan (?) glacial deposites in the north-
west containing fine sand and silt to discontinuous I11inoian glaciation along
the Atlantic coast continuing a mixture of sand and gravel.

E. Soils
1. General: A knowledge of the detailed characteristics and depth

of scil is critical in determining the degree of applied wastewater renovation.
Most preferable for effluent land disposal are deep, well drained, loamy soils.
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Extremes such as sands, silts, clays, and shaly and stony phases are generally
unacceptable. Coarse, sandy or gravely soils permit the wastewater to pass
through too quickly for adequate renovation, while soils with high clay content
tend to reject infiltrating water, resu1t1ng in excessive surface runoff,
elevated ground water table. and 1nadequate renovation.

2. Specific: Basically three major soil types prevail - Freehold-
Collington, Lakewood and St Johns. A1l three are sandy in general composition.
The Lakewood soils predominate in the area of the Ft Dix Military Reservation,
and are formed on the dry sands of the seaward portion of the State. Most of
these areasremain in the pine-oak forest, and there is little of these lands
under cultivation. The permeability of these soils ranges from 0.2 inches per
hour (Freshold-Collington) to greater than 6.3 inches per hour (Lakewood).

F. liydrology

1. General: In conjunction with a proposed site's soil renovative
capacities, its hydrologic capabilities must also be evaluated. Subsurface
formations must have the capacity to transmit the applied water and renovated
effluent that has moved through the superf1c1a1 soil mantle. When vertical
movement through the subsurface soil profile is restricted by impermeable soil
layers or seasonally high water tables, tile drainage or lateral movement may
permit continued operations. Upon reach1ng the prevailing ground water table
the applied wastewater can be expected to move laterally away from the site

with dilution and dispersion being the only continuing renovative processes.
Vertical mixing and dispersal into the water table normaily wiil be minimai.

2. Specific: Precipitation is the source of all ground waters in
this area. In 8cean County about 40 percent of the precipitation infiltrates
to the zone of saturation. In Burlington County a smaller percentage of the
precipitation infiltrates to the ground water table since most aquifers are
presently undeveloped and essentially full. The ground water aquifer ranges
seasonally in elevation from the ground surface to depths of 40 to 50 feet
below the ground surface. In the areas where the St Johns soils predominate
generally a high water table prevails. The seasonal high water table for both
of the other predominant soil types is greater than 5 feet below the ground
surface. Available data on the ground water quality in this area reveals that,
in general, these waters are acceptable as primary drinking water sources.

Very Tittle municipal pumpage of the ground water aquifer occurs in Burlington
County, while only slightly more pumpage occurs in Ocean County. Stream flow
in this area consists largely of base flow derived from ground water discharge.
During periods of little or no precipitation, base flow accounts for virtually
all stream flow.

G. Topography
1. General: A proposed site's topography must be adaptable to the
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agricultural operations, if any, to be” performed, the erosion control measures
installed, and the desired level of applied wastewater renovation of the dis-
posal system.

2. Specific: Most of the lend in these areas is less than 220 feet
above sea leveT, c<loping south easterly from a maximum of approximately 200 feet
in the northwest to the mean sea level along the Atlantic coast.

H. Agricultural Practice

1. General: Forested area, grasslands, and cultivated crop areas
are acceptable for effluent Tand disposal. Fssentially there are no restraints
on the choice of vegetative cover with the exception that it should provide
high evapotranspiration, induce acceptable nutrients removal, and prevent erosion
from surface runoff. When agricultural use of a crop is anticipated, the species
to be used, the harvesting frequency the relative crop toxicities and nutritional
adequacies should be considered. System down-time for crop harvesting and re-
planting or field maintenance should also be considered in the determination of
land areas required for storage and effluent disposal. Two forest vegetation
regions predominate in central New Jersey; oak-hickory in the northwest to pine-
oak in the north central to coastal region. The pine-oak region which pre-
dominates in these two counties is coincident with the infertile, droughty, sandy
soils.

2. Specific: Approximately 30 percent of the availabie land arca of
Burlington County is dedicated to agriculture. The principal crops in Burlington
County are fruits, vegetables, cranberries and blueberries. Dairy farms con-
stitute the bulk of Tlivestock farming in Burlington County. Most of the area in
the vicinity of the Ft Dix military reservation is timberland. Agriculture in
Ocean County is a minor factor (less than 7 percent of the available land area).
Cranberries and blueberries are the two principal crops. Most agriculture in
Ocean County is related to the poultry industry. There are not significant
agricultural land irrigation systems in either county.

I. Vegetation

A variety of forage crops, especially certain grasses have been
studied extensively under eff1uentrdigggsal‘prggﬁjces. The crop production,
toxicities, nutrient removal capabilities and overall responses to treated
sewage effluent irrigation have been documented. The use of woodlands as
an area for waste disposal and as a means of nutrient removal has not been
studied intensively. The Pennsylvania studies are recent and give clues to
what may be expected under certain conditions.

1 Nutrienf-Remova1: Although trees may be expected to bring
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nutrients and water from greater soil depths than will other types of vegetation,
the actual removal of nutrients, particularly the nitrogen forms, may be expected
to be very limited since frequent harvesting of woodlands is not practiced and
nutrients are retained in the system ultimately building up in the recharged
ground waters. Elements recovered from the deep soil layers by the tree roots are
returned to the soil surface in the annual leaf fall. Even periodic tree harvest-
ing removes little of the nutrients because more than 95 percent of the nitro-

gen and ash constituents are in the tree foliage and young branches that remain

on the ground. The most efficient means of nutrient removal is through the re-
meval of annual forage crops. The buildup of nutrients in the ground waters may
be anticipated from predominantly sandy forest lands effluent irrigation disposal
operations, unless the system is designed to reduce the nitrates through de-
nitrification. Conditions favoring denitrification can be established by alter-
ing the sequence of irrigation applications to create short periods of soil
saturation thereby promoting the anaerobic evolution of nitrogen gas. The
tolerance of the tree species for these short periods of inundation would have

to be fully evaluated. Because phosphorous is readily fixed by most soil types
and held in an unavailable form, no problem with phosphorous accumulation should
be anticipated.

2. Evapotranspiration: Little is known about the evapotranspiration
of trees under continuous optimum moisture supply. The annual water losses for
pine-oak forests in the eastern part of the United States have been estimated at
between 25 and 35 inches. Under more optimum moisture conditions this evapotrans-
piration rate may be substantially higher. In the Pennsylvania studies, water
losses within the biologically active zone were estimated at 1 inch per week
during the growing season. Any water naturally or artificially applied to the
Tand surface in excess of those water requirements would be potentially avail-
able for ground water recharge. During the nongrowing season the potential for
recharge is greatest because both evaporation and transpiration are reduced.
The Pennsylvania studies concluded that at an annual application rate of 100 inches
the ground water recharge amounted to 90 percent of the applied effluent.

3. Toxicity to Trees: Some work has been done on toxicity in seedling
trees but Tittle is known about element buildup in mature stands of trees. Many
variables come into play, including tree content, microorganisms and the inter-
action of the elements themselves. Hydrogen sulfide which is known to be toxic
to trees, may result from the anaerobic reduction of sulfates normally found in
treated sewage effluents._ Other possible toxicants would include chlorine, selenium,
boron, arsenic, copper, and sodium. At the Seabrook Farms operation in southern
New Jersey, a mixed oak forest was essentially converted to a marsh grass environ-
ment because of water saturation at the root zone.

V. Estimated Land Area Requirements

A. The total land area required is based on the time available in any given
year for land application. Wastes generated during non-application periods
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(during periods of excessive precipitation, freezing conditions, high water
table, etc.) must be stored. The total volume of wastewater from Ft Dix and
MAFB was estimated to be 1,642 million gallons per year (5,037 Acre-feet per
year). Figure I-2 is a graph of land area requirements for varying periods
of available time for land application. (See Table I-2). These data were
derived on the basis of certain assumptions.

1. Waste Volumes: Ft Dix - 3.0 MGD
MAFB - 1.5 MGD

2. Spray Irrigation Application Rate: 2-inches/week @ 0.25 inches
per hour for 8 hours per week.

3. Evaporation from storage ponds equals precipitation.
4, Storage pond depth: 10 feet.

B. Review of long-term climatological data reveals that between 27 to
35 weeks per year are readily available for spray irrigation. The total land
area required based on the above analyses would range from 1,368 acres 27
weeks) to 1,030 acres (35 weeks). Experience gained by the Pennsylvania pro-
ject involving land disposal in forested areas indicates that year-round (52
weeks/year) application may be possible in the area of Ft Dix and MAFB. For
design purposes, however, more conservative estimates of available application
periods are probably warranted. '

C. The two proposed land disposal sites combined would provide approxi-
mately 1,000 acres. Provided at least 70 inches of treated waste could be
applied each year, (35 weeks at 2-inches/week) the two proposed areas combined
would provide sufficient land area.

VI. Applicable Standards and Criteria

Official standards for land disposal have not been adopted by the State
of New Jersey, Department of Environmental Protection (NJDEP) or the Delaware
River Basin Commission (DRBC). However, the DRBC has adopted (Dec 1972) ground
water quality standards (See DRBC Resolution No. 72-14, Atch I-1) and the NJDEP
has unofficial guidelines used in the evaluation of proposed spray irrigation
projects (See NJDEP "Elements of Submission for Approval of Spray Irrigation
Facilities," Atch I-2).

VII. Conclusions
1. Available climatological data indicates that 27 to 35 weeks per year

are available for land disposal operations in the general area of the Ft Dix
- Military Reservation.
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2. Two proposed parcels of federally owned lands combined would
provide the minimum estimated area required to dispose of the secondary sewage
effluents from Ft Dix and MAFB. These land parcels are relatively close to
the main cantonement areas and since they are federally owned and accessible,
right-of-way and easement costs for pumping and transport facilities would be
minimal. :

3. In general, the climate, geology, and topography in these areas
are acceptable for land disposal operations. However, detailed on-site in-
vestigations of these or other proposed areas would be required to determine
assimilative capacities of the soil/vegetation complex, the critical hydrological
constraints, and the controlling system design considerations.
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NO. 72-14

A RESOQLUTION to amend the water quality standards in relation to protection
of ground water. . ’

WHEREAS, protection of ground water quality in the Delaware
Basin is a necessary feature of water resources management, and will
contribute to environmental improvement generally; and

WHEREAS, the Commission wishes to augment its water quality
standards by the addition thereto of new provisions relating to ground
water, and a public hearing on proposed text of such provisions was held
by the Commission on November 8, 1972; now therefore

BE IT RESOLVED by the Delaware River Basin Commission:
1. The Commission's Administrative Manual, Part III, Basin

Regulations-Water Quality, is amended by the addition thereto of a new
Article 2-4 to read as follows:

Al

Article 2-4

Ground Water--Basinwide

Section 2-4.1 Application. This Article shall apply to the
ground water of the Delaware River Basin.

Section 2-4.2 Description.  Ground water shall include all
water beneath the surface of tihe ground.

Section 2-4.3 Water Uses. The quality of ground water shall be
maintained 1n a safe and satisfactory condition for use as domestic,
agricultural, industrial, and public water supplies, and as a source of
surface water suitable for recreation, wildlife, fish and other aquatic
life, except where such uses are precluded by natural quality. Other uses
may be designated by the Commission. : .

Section 2-4.4" Ground Water Quality Objectives. |

(1) MNondegradation of Ground Waters. It is the policy of the
Commission to prevent degradation of ground water quality. In implementing
this policy, the Commission will require the best water management determined
to be practicable. No quality change will be considered which, in the
Judgment of the Commission, may be injuriocus to any designated present or
future ground or surface water use.

(2) Limits. The ground waters of the basin shall not contain
substances or properties attributable to the activities of man in concen-
trations or amounts sufficient to endanger or preclude the water uses to
be protected. Within this requirement, the ground waters shall be free
from substances or properties in concentrations or combinations which are
toxic or hamful to human, animal, plant, or aquatic life, or that produce
color, taste, or odor of the waters. Concentrations at any point shall not

~.be degraded by the activities of man to exceed values specified by current
U. S. Public Health Servicelorinking;dﬁger Standards. ‘



Section 2-4.5 Ground Water Quality Control.

(1) Controls. The processing, handling, transportation, disposal,
storage, excavation or removal of any solid, liquid, or gaseous material
on or beneath the ground surface of the basin shall be conducted in such
manner and with such facilities, in accordance with such regulations and
requirements as the Commission may prescribe, as to prevent any of the
criteria or requirements of this Article from being violated.

(2) Limitations.

d.

C.

No substances or properties which are in harmful or toxic
concentrations or that produce color, taste, or odor of
the water shall be permitted or induced by the activities
of man to hecome ground water.

Heat discharges which may adversely affect ground
water shall be regulated by the Commission.

Notwithstanding any other criteria or requirements of
this Article, the Commission may establish requirements,
conditions, or prohibitions which, in its judgment, are
necessary to protect ground water quality.

Certain activities otherwise prohibited by paragraph (1)
of this section, such as approved solid or liquid waste
disposal systems or fertilizer applications for farming
practices, may be permitted subject to such requirements

as may be prescribed.

2. This resolution shall take effect immediately.

(ol

W. Brinton Whitall, Secretary

ADOPTED: December 12, 1972
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NEW JERSLEY DEéARTMENT OF ENVIRONMENTAL PROTECTION
BUREAU OF WATER POLLUTION CONTROL

'ELEMENTS OF SUBMISSION FOR APPROVAL OF SPRAY IRRIGATION FACILITIES

WASTE

l. Analyses of wastewater for color, odor, pH alkalinity or
acidity, nitrite N, nitrate N, ammonia N, total N, chloride,
suspended and total solids and ash, PO4, detergents, phenols,
COD, ether solubles, heavy mctals (specific), total and fecal
coliform and 5~day BOD should be submitted wherever applicable
or possible. :

2. Information should be provided on wvaste generation including
a detailed summary of the processes or treatment methods
involved, changes in character of the waste, rate of genera-
tion and fluctuations thereof on seasonal, daily and hourly
bases, and the ability of the waste generation rate to be
controlled without substantially disrupting plant operations.

Any anticipated changes in the character or generation of
waste should be outlined in detail including, where relevant,
population data, changes in treatment facilities, and/or
changes in type ori scale of industrial processes.

Lo
°

" 4. Technical and economic studies should be provided demonstrat-:

ing that spray irrigation is either the only or the most

satisfactory means of waste disposal. : =

SPRAYING SITE

l.  Documentation of the ‘applicant's ownership of the land to be
utilized or, alternately, permission to do so must be
submitted. Information on zoning and value of the land,
developement of land in the area, and the applicant's possible
future need of land for expansion should be included in order
"to establish the continued availability of the spraying site.

I .

2. Documentation must. also be provided which will show that local
health authorities' are aware of and will permit the proposed
spray irrigation. o :

~
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.

3. Any other uses of the spraying site should be specified.
These include farming, grazing, recreation and disposal of
solids. If crops are grown, a description of farming
procedures should be provided giving the types of crops
grown, the types, frequencies and amounts of pesticide

“and fertilizer applications, and information on harvesting
or picking of crops stating periods involved and whether
spray irrigation must be curtailed. The applicant should
also specify any restrictions on the use of the land and the
present and anticipated uses of adjacent lands.

4. A map should be submitted showing the spraying site, the
spraying region or fixtures, the buffer zone and any
ncecarby residences or businessesv A 500 foot clearance in
all directions is required, but if weather data indicates
that there is a prevalent wind direction, it is desirable
to provide additional clearance in the downwind direction.
It may also be permissible to relocate the spraying area
upwind in order to doso. An evaluation of possible odor
problems should be included.

5. Sec
lin

urity provisipns at the spraying site should be out-

ASSIMILATIVE CAPABILITY OF SOIL

l. The soil strata should be evaluated in relation to the spray
irrigation fields. This should include an interpretation of
Soil Conservation Service data plus the results of site .
borings. Data submitted should also include the permeability
of the soil before sprayving (and after if this can be
determined) and the presence of any clay layers.

2. The applicant should also provide an evaluation of the bedrock
geology in relation to the spray irrigation fields.

3. Data should be submitted describing the prevailing hydrologic
conditions in the area of the spray irrigation fields.
U.S5.G.S. readings should be included along with the results
of sampling at least one on-site well. All uses of ground-
water in the area should be specified.

4. Analyses should be performed on groundwater obtained from
- potable water wells located in the down gradient of the
spray irrigation, fields.



3. An evaluation should be made of the possible effects of the
effluent on the soil strata and groundwater of the spray
irrigation fields. This should include the effects of soil
microbial activity upon the effiuent and the degree of
filtration of solids during percolation. An oxygen balance
should also be performed for the svstem using effluent COD
data. One very important consideration is the possible
buildup of nitrates in an underground potable water supply.

6. Effects of seasonal and daily weather variations upon the

opcration and performance of the spray irrigation fields %

. should be determined. National Weather Service records ’
for five or more prececeding yvears should be included. Periods
of frozen ground (temperatures below 25°F) should be -
sunmarized by frequency, duration.,and durations of thawing
intervals. Precipitation data should also be included and
analyzed, particularly if trucks are used for transporting
or spraying effluent.

SYSTEM DLESIGN

l. The means of transporting and distributing waste should be
explicitly descriQed, preferably with construction plans.

2. The spraying sequehce including loading rates, land
utilization scheme, and basic spraying technique should
be described.

3. The system's ability to function during inclement weather and
under other adverse conditions such as power failure nust
be demonstrated. Data indicating sufficient holding capacity
and commensurate accelerated spraying performance should be
correlated with weather data in order to. do this. Freezing
of liquid in pipes is an important consideration if the
system is not to be used continually. Backup trucking .and/or
pumping systems must be available.

4. The number of personnel involved in the operation and mainten-
ance of the system should be specified. -
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'E. SYSTEM PERFORMANCE

i . 1. A format for monitoring should be provided. This should

' include a listing of on-site and off-site wells, surface
waters and system effluents to be sampled, the frequency

f " of such sampling and the tests to be performed. A map

% showing test wells should be submitted.

,‘f) ',V.-“"._;J-//{:‘? 2—»/ }1//1,(‘7/_\%

Douglas F. Wright

Enforcement Unit

Bureau of Water Pollution Control

New Jersey State Department of
Environmental Protection

E46:1mk
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