


TOXICITY DISCUSSION

It is known that chlorine in a wastcwatcr stream is toxic to marine life in the receiving
stream; therefore, the need to dechlorinate is created. Typically the levels of chlorination
required to disinfect a wastewater stream will absolutely ensure a chlorine residual.
Usually the mandated residual must approach zero. In order to attain this zero level, a
reducer must be added to nullify the chlorine oxidant. If the reducer addition exceeds the
chlorine residual the dissolved oxygen level in the wastewater stream is depressed and the
BOD is increased. Further, these reducers are toxic to marine life.

It is very important to manage this oxidant-reducer balance very careful,y.

In this regard the regulatory authorities might require a bioassay testing sequence to ensure
eomplian.e.

This sequence is discussed in Standard Methods which is attached.





CAMP LE.UN RVIW

Dcclflorination is increasing in importance and is, in general, a straight-forward procedure.

Typically sulfur dioxide (SO2) gas is fed to the wastewater stream after the chlorine contact

chamber. In many cases the SO2 is fed and controlled by exactly the same equipment as

that employed by chlorination. Similarly, the SO2 equipment is controlled or paced by a

4-20ma signal provided by the treatment plant flow meter identically to the chlorinator.

Since the relationship of CL:SO2 is effectively 1:1 the dose of SO2 can be determined by

on-site testing for residual chlorine and the SO2 application can then be paced
automatically witl the flow signal.

The SO2-CL2 reaction is virtually instantaneous; thereforel ifminimal turbulence is

provided in the wastewater stream, direct application via simple diffuser is adequate. In
the worst case perhaps some modification may be required to generate turbulence for

mixing. No contact chamber will be required for dechlorination.

An alternate procedure to SO2 might include other reducing chemicals such as sodium

sulfite or sodium metabisulfite. This procedure will require a "day" tank or mixing tank,
a metering pump capable of automatically responding to the 4-20ma flow signal and a

storage and handling building. For the most part the operators are very familiar with

gaseous chlorinator; therefore, the SO2 hardware will provide little difficulty.

The use of sulfitcs will require equipment that is perhaps foreign to the operators;
therefore, sulfites would not likely be deployed. A very brief investigation of costs indicates

that no real advantage existing with the sulfites; therefore, they will not likely be

recommended at Camp Lejeune.

The seven wastewater plants were discussed with Mr. Mack Davis at Camp Lejeune. A
brief summary of the conversation is shown herein by plant name.

Hadnot Flow signal is generated (4-20ma) and is used to pace chlorinator. The SO2

equipment could be added with little difficulty..

Tarawa Flow signal is generated which can be used to pace the SO2; however, the

chlorinator is poor and should be replaced.





Monfford Point Flow signal is available for so2 control; however, the chlorinator should

be replaced.

Onslow Beach Flow signal available; however, chlorinator is not paced.
rectified.

This should bc

Rifle Range Flow signal available; chlorinator not paced. This should be rectified.

Courthouse Bay Flow signal available. Chlorinator is paced. SO2 should be added with
little difficulty..

Camp Geiger low signal available. Chlorinator is in process of being replaced. SO2
should present minor problem.





CHART OF ESTIMATED OPERATING COST

Data is based on 1 ppm residual chlorine in resulting wastewater stream.

The shown values can be easily adjusted to accommodate actual values since the reaction
is linear.

Name

Hadnot

Camp Geiger

Tarawa

Monrford Pt.

Courthouse
Bay

Onslow
Beach

Rifle Range

"Flow (MGD) S02 (#/Mo)

7 1,751

1.6 400

1.2 300

1.0 250

SO2 Cost
($/Mo)

$560

$128

$250

$200

Months/
Cylinder

1.1 (1 Ton Cyl.)

5 (1 Ton Cyl.)

6.7 (150# Cyl.)

s (150# Cyl.)

0.8 200 $154 .75 (150# Cyl.)

0.2 50 $ 41 3 (150# cyl.)

0.2 50 $ 41 3 (150# Cyl.)

This information is based on the assumption that adequate handling facilities for 1 ton
cylinders are available at Hadnot and Camp Geiger.





ESTIMATED COST SUMMARY BY TREATMENT PLANT

HADNOT

Dechlorination Only

CAMP GEIGER

Modify Chlorination; Add Dechlorination

TARAWA TERRACE

Modify Chlorination; Add Dechlorination

MONTFORD POINT

Modify Chlorination; Add Dechlorination

COURTHOUSE BAY

DechloHnation Only

ONSLOW BEACH

Modify Chlorination; Add Dech!orination

RIFLE RANGE

Modify Chlorination; Add Dechlorination

ESTIMATED PROJECT TOTAL

$ 35,000.00

45,625.00

26,875.00

26,875.00

16,250.00

26,875.00

26,875.00

$204,375.00





ENVIRONMENTAL MANAGEMENT COMMISSION

PROPOSED RECLASSIFICATION OF PORTIONS OF THE FOLLOWING RIVER BASINS
TO HIGH QUALITY WATERS (HQW): CAPE FEAR RIVERBASIN, CATAWBA RIVER
BASIN, FRENCH BROAD RIVER BASIN, HIWASSEE RIVER BASIN, LITTLE
TENNESSEE RIVER BASIN AND SAVANNAH RIVER DRAINAGE AREA, LUMBER
RIVER BASIN, NEUSE RIVER BASIN, NEW RIVER BASIN, PASQUOTANK RIVER
BASIN, TAR-PAMLICO RIVER BASIN, WATAUGA RIVER BASIN, WHITE OAK
RIVER BASIN, AND YADKIN RIVER BASIN. ALSO PROPOSED AMENDMENTS TO
THE FOLLOWING SURFACE WATER QUALITY STANDARDS IN RULES 15 NCAC 2B:
.0101 (GENERAL PROCEDURES), .0201 (ANTIDEGRADATION POLICY), .0202
(DEFINITIONS), AND .0301 (CLASSIFICATIONS: GENERAL).

PVBLIC INFORMATION PACKAGE

PUBLIC HEARINGS

November 21, 1989; 7:00 P.M.
Simpson Aministration Bldg.
Asheville-Buncombe Tech. Inst.
Asheville, North Carolina

November 27, 1989; 7:00 P.M.
New Bern Senior High School
Auditorium; 2000 Clarendon Blvd.
New Bern, North Carolina

November 28, 1989; 7:00 P.M.
Bryan Auditorium, Morton Hall
UNC-Wilmington
601 South College Road
Wilmington, North Carolina

COMMENT PROCEDURE

All persons interested in this matter are invited to attend.
Comments, statements, data, and other information may be submitted
in writing prior to, during, or within thirty (30) days after the
hearing or may be presented verbally at the hearing. Statements
may be limited to 3 minutes at the discretion of the hearing
officer. Submission of written copies of oral presentations is
encouraged.

INFORMATION

Further explanation and details of the proposed regulations may be
obtained by writing or calling:

Gregory J. Thorpe, Ph.D.
Division of Environmental Management.
Post Office Box 27687
Raleigh, North Carolina 27611
(919) 733-5083
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DIVISION OF ENVIRONMENTAL MANAGEMENT
PUBLIC HEARING INFORMATION PACKAGE

DESCRIPTION OF PROPOSED HIGH
QUALITY WATERS RECLASSIFICATIONS

INTRODUCTION

All waters of the State (creeks, rivers, lakes, estuaries,
sounds, etc.) are divided into appropriate segments or areas and
classified to protect the waters for specified uses. These uses
include:

aquatic life propagation and maintenance
secondary recreation
primary recreation
water supply
shellfishing waters
outstanding resource waters
high quality waters
trout waters
nutrient sensitive waters
swamp waters

Water quality standards have been developed to protect these
various uses. Table 1 includes the definition of freshwater and
saltwater classifications for various combinations of the above
uses, and Tables 2 and 3 list the water quality standards for the
freshwater and saltwater classes, respectively. The subject of
these hearings is the proposed reclassification of many of the
State’s waters as High Quality Waters (HQW) and modifications of
the rules which pertain to this supplemental classificatiqn as
described below.

Federal Antidegradation regulations require that the quality of
waters with quality higher than that defined by the standards must
be maintained through the development of protective measures that
are implemented as part of the State’s Antidegradation Policy. In
North Carolina, these protective measures are implemented in part
by the establishment of a supplemental classification for High
Quality Waters (HQW) and rules specifying protective measures for
both point and nonpoint sources of pollution to waters
supplementally classified as HQW. The HQW supplemental
classification includes waters primarily classified as WS-I, WS-II
(watersupply waters) and SA (shellfishing waters), as well as
Native and Special Native Trout Waters designated by the Wildlife
Resources Commission (WRC), Primary Nursery Areas (PNAs) designated
by the Marine Fisheries Commission and other functional nursery
areas designated by WRC or other appropriate agencies, and waters
rated as excellent by the Division of Environmental Management
(DEM) based on biological and physical/chemical criteria. Since
those waters classified as WS-I, WS-II and SA are High Quality
Waters by definition and have their own point and nonpoint source
management programs associated with their respective
classifications, only those waters which are no__t classified WS-I,





reproduced here in their entirety, since the only change to .0202
is the addition of the definition of Critical Habitat Area (see p.
14), and the changes proposed to .0301 are the same as those
described for .0101(e)(5) on p.8.

The Antidegradation Policy (Rule .0201) includes implementation
procedures for protecting High Quality Waters. These waters are
protected by requiring advanced wastewater treatment for new
discharges. Expanded discharges will have to meet the advanced
treatment requirements also (essentially 5 mg/l BOD5 and 2 mg/l
NH-N), unless they expand with no increase in permitted pollutant
loading. No new discharges from single family residences will be
permitted.

Development activities which require a Sedimentation/Erosion
Control Plan (i.e., those which disturb more than one contiguous
acre of land) would have to comply with the stormwater runoff
control requirements, as described in Rule .0201(d)(2)(A) and (B),
to protect these waters from potential nonpoint source impacts.
The Low Density Option essentially states that development which
limits single family developments to one acre lots and other type
developments to 12% built-upon area will be deemed to comply with
these stormwater control requirements. These requirements would
therefore not apply to single family residence owners whose
construction activities disturb less than one contiguous acre of
land.

The High Density Option requires that development at densities
higher than that allowed by the Low Density Option will be allowed
if stormwater control systems utilizing wet detention ponds are
installed, operated and maintained to control the runoff from all
built-upon areas generated from one inch of rainfall. More
stringent controls may be required by the Environmental Management
Commission on a case-by-case basis.

These stormwater runoff control requirements do not apply to
waters classified WS-I, WS-II or to any waters in the 20 coastal
counties, since they already have nonpoint source control
requirements in place.

The proposed amendments to these rules would require that the
stormwater runoff control requirements be applied to areas that are
within one mile and drain to HighQuality Waters, rather than
applying to an entire watershed (except for WS-I, WS-II and ORW
waters which are exempt fromthese HQW stormwater control
requirements, as previously indicated). Analyses by DEM staff
determined that in most cases the "within one mile and drains to"
limitation encompasses the entire drainage area within the ridge
lines surrounding the proposed High Quality Waters in headwater or
more upland regions. It is the opinion of DEM staff that this
limitation would also sufficiently encompass the most critical
areas in the low-lying regions in order to protect’these High
Quality Waters.
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Table i. (continued).

Swamp Waters
Waters which have low velocities and other natural
characteristics which are different from adjacent streams.

Nutrient Sensitive Waters
Waters requiring limitations on nutrient inputs.

Outstandin@ Resource Waters
Unique and special waters of exceptional state or national
recreational or ecological significance which require special
protection to maintain existing uses.

High Quality Waters
Primary nursery areas as designated by the Marine Fisheries
Commission (and other functional nursery areas designated by
appropriate agencies), native and special native trout waters
as designated by the Wildlife Resources Commission, waters
rated as excellent based on biological and physical/chemical
characteristics, and waters classified as SA, WS-I or WS-II.





presented at such public hearing, relevant exhibits, a
summary of relevant information from the stream studies
conducted by the technical staff of the commission, and
final recommendations as to classification of the
designated waters and the standards of water quality
and best management practices which should be applied
to the classifications recommended.

(7) The commission, after due consideration of the hearing
records and the final recommendations of the hearing
officer(s), will adopt its final action with respect to
the assignment of classifications, and any applicable
standards or best management practices applicable to
the waters under consideration. The commission will
publish such action, together with the effective date
for the application of the provisions of General
Statute 143-215.1 and 143-215.2, as amended, as a part
of the commission’s official rules in accordance with
General Statute 150B-59.

(8) The final action of the commission with respect to the
assignment of classification with its accompanying
standards and best management practices shall contain
the commission’s conclusions relative to the various
factors given in General Statute 143-214.1(d), and
shall specifically include the class or classes to
which such specifically designated waters in the
watershed or watersheds shall be assigned on the basis
of best usage in the interest of the public.

(c) Freshwater Classifications.
(i) Class C; freshwaters protected for secondary

recreation, fishing and aquatic life including
propagation and survival; all freshwaters are
classified to protect these uses at a minimum;

(2) Class B; freshwaters protected for primary recreation
which includes swimming on a frequent and/or organized
basis ind all Class C uses;

(3) Class WS-I; waters protected as water supplies which
are in natural and uninhabited or predominantly
undeveloped (not urbanized) watersheds; no point source
discharges of wastewater are permitted, except those
existing discharges qualifying for a General Permit
according to the requirements of 15 NCAC 2H Section
.0131 specifically approved by the commission at the
time of classification; and local land management
programs to control nonpoint source pollution are
.required; suitable’for all Class C uses;

(4) Class WS-II; waters protected as water supplies which
are in low to moderately developed (urbanized)
watersheds; discharges are restricted to domestic
wastewater (sewage) or industrial non-process waters
specifically approved by the commission; local land
management programs to control nonpoint source
pollution are required; suitable for all’Class C uses;

(5) Class WS-III; water supply segment with no categorical
restrictions on watershed development or discharges;
suitable for all Class C uses;

7





classifications involves the removal of a designated use, the
division will conduct a use attainability study as required by
the provisions of 40 CFR 131.10(j) which are adopted by reference
to include further amendments in accordance with G.S. 150B-14(c).

History Note: Statutory Authority G.S. 143-214.1;
143-215.3(a)(I);
Eff. February i, 1976;
Amended Eff. February i, 1990; October i, 1989;
February i, 1986; January i, 1985; September 9,
1979.





to 15 NCAC 2H .0109. If an applicant objects to the requirements
to protect waters with quality higher than the standards and
believes degradation is necessary to accommodate important social
and economic development, the applicant can contest these
requirements according to the provisions of General Statute
143-215.1(e) and 150B-23.
(d) The commission shall consider the present and anticipated
usage of said high quality waters, including any uses not
specified by the assigned classification (such as outstanding
national resource waters or waters of exceptional water quality)
and will not allow degradation of the high quality waters below
the water quality necessary to maintain existing and anticipated
uses. High Quality Waters are a subset of waters with quality
higher than the standards and are as described by 15 NCAC 2B
.0101(e)(5). The following procedures will be implemented in
order to permit discharges which would not result in significant
degradation of said high quality waters:

(i) New or expanded wastewater discharges in High Quality
Waters will comply with the following:
(A) Discharges from new single family residences will be

prohibited. Those existing single family residences
that must discharge will install a septic tank, dual
or recirculating sand filters, disinfection and step
aeration.

(B) All new NPDES wastewater discharges (except single
family residences) will be required to provide the
treatment described below:
(i) Oxygen Consuming Wastes: Effluent limitations

will be as follows: BODs = 5 mg/l, NH-N = 2
mg/l and DO = 6 mg/l. More stringent
limitations will be set, if necessary, to ensure
that the cumulative pollutant discharge wf
oxygen-consuming wastes will not cause the DO of
the receiving water to drop more than 0.5 mg/l
below background levels, and in no case below
the standard. Where background information is
not readily available, evaluations will assume a
percent saturation determined by staff to be
generally applicable to that hydroenvironment.

(ii) Total Suspended Solids: Discharges of total
suspended solids (TSS) will be limited to
effluent concentrations of 10 mg/l for trout
waters and PNA’s, and to 20 mg/l for all other
High Quality Waters.

(iii) Disinfection: Alternative methods to
chlorination will be required for discharges to
trout streams, except that single family
residences may use chlorination if other options
are not economically feasible. Domestic
discharges are prohibited to SA waers.

(iv) Emergency Requirements: Failsafe treatment
designs will be employed, including stand-by
power capability for entire treatment works,
dual train design for all treatment components,
or equivalent failsafe treatment designs.





(B) High Density Option: Higher density developments will
be allowed if stormwater control systems utilizing
wet detention ponds as described in 15 NCAC 2H
.i003(i), (k) and (i) are installed, operated and
maintained which control the runoff from all
built-upon areas generated from one inch of
rainfall. The size of the control system must take
into account the runoff from any pervious surfaces
draining to the system. More stringent requirements
may be required on a case-by-case basis in very
sensitive areas.

(C) All waters classified WS-I or WS-II and all waters
located in the 20 coastal counties as defined in
Rule 15 NCAC 2H .1002(9) are excluded from this
requirement since they already have requirements for
nonpoint source controls.

If an applicant objects to the requirements to protect high
quality waters and believes degradation is necessary to
accommodate important social and economic development, the
applicant can contest these requirements according to the
provisions of G.S. 143-215.1(e) and 150B-23.
(e) Outstanding Resource Waters (ORW) are a special subset of
High Quality Waters with unique and special characteristics as
described in Rule .0216 of this Section. The water quality of
waters classified as ORW shall be maintained such that existing
uses, including the outstanding resource values of said
Outstanding Resource Waters, will be maintained and protected.

History Note: Statutory Authority G.S. 143-214.1; 143-215.1;
143-215.3(a)(i);
Eff. February i, 1976;
Amended Eff. February I, 1990: October I,: 1989;
January i, 1985; September 9, 1979.





Rule 15 NCAC 2B .0301(c) is proposed for amendment as follows:

.0301 CLASSIFICATIONS: GENERAL
(c) Classifications. The classifications assigned to the

waters of North Carolina are denoted by the letters WS-I, WS-II,
WS-III, B, C, SA, SB, and SC in the column headed "class." A
brief explanation of the "best usage" for which the waters in
each class must be protected is given as follows:

Fresh Waters

Class WS-I: waters protected as water supplies which are in
natural and uninhabited or predominantly
undeveloped (not urbanized) watersheds; no point
source discharges are permitted, except those
existing discharges qualifying for a General
Permit according to the requirements of 15 NCAC
2H .0131 specifically approved by the commission
at the time of classification; and local land
management programs to control nonpoint source
pollution are required; suitable for all Class C
uses;

Class WS-II: waters protected as water supplies which are in
low to moderately developed (urbanized)
watersheds; discharges are restricted to
primarily domestic wastewaters or industrial
non-process waters specifically approved by the
commission; local land management programs to
control nonpoint source pollution are required;
suitable for all Class C uses;

Class WS-III: water supply segment with no categorical
restrictions on watershed development or
discharges; suitable for all Class C uses;

Class B: primary recreation and any other usage specified
by the "C" classification;

Class C: aquatic life propagation and survival, fishing,
wildlife, secondary recreation, and agriculture.

Tidal Salt Waters

Class SA:

Class SB:

Class SC:

shellfishing for market purposes and any other
usage specified by the "SB" and "SC"
classification;
primary recreation and any other usage specified
by the "SC" Classification;
aquatic life propagation and survival, fishing,
wildlife, and secondary recreation.

Supplemental Classifications

Trout Waters:

Swamp Waters:

Suitable for natural trout propagation and
maintenance of stocked trout;
Waters which have low velocities and other
natural characteristics which are different from
adjacent streams;





Table 2. Water Quality Standards For Freshwater Classifications

Parameters

Arsenic (ug/1}
Barium (mgll)
Benzene [ug/1)
Beryllium (ng/l)
Cadmium (ug/l)
Carbon tetrachloride (ug/l}
Chloride (mg/l|
Chlorinated benzenes (ug/l|

Chlorine, total residual
Chlorophyll a, corrected (ugll)
Chromium, total
Coliform, total |MFTCC/100ml)

Coliform, fecal |MFTCCII00ml)

Copper (ugll)
Cyanide
Dioxin (rig/l)
Dissolved gases
Dissolved oxygen (mg/l)
Fluoride (mg/l)
Hardness, total
Hexachlorobutadiene
Iron
Lead (uq/l)
Manganese
MBAS (ug/l) 500

(Methylene-Blue-Active Substances|

Mercury (ug/l) 0.012
Nickel (Ug/1) 88
Nitrate nitrogen (mg/l)
Pesticides

Aldrin (ng/l| 2.0
Chlordane (ng/l) 4.0
DDT (ng/1) 1.0
Demeton (ng/l) i00
Dieldrin (ng/l) 2.0
Endosulfan (ng/l) 50
Endrin (ng/l) 2.0
Guthion (rig/l] I0
Mepcachlor (ng/l| 4.0
Lindane (ng/l) 10
Methoychlor (ng/l] 30
Mirex (n/1} 1.0
Parathion (rig/l] 13
Toxaphene (rig/l) 0.2
2,4-D (ug/l)
2,4,5-TP (Silvex)

pH (units)
Phenolic compounds (ug/1)
Polychlorlnated biphenyls
Polynuclear aromatic

hydrocarbons
Radioactive substances
Selenium (ug/l)
SAlver
Solids, total dissolved (m/1)
Solids, suspended
Sulfates (/1)
Temperature
Tetrachloroethane (1,1,2,2| (ug/1)
Tetrachloroethylene (ug/1)
Toluene
Toxic Substances
Trlalkyltin (ug/l)
Trichloroethylene (ug/l)
Turbidity (NTU)
Vinyl chloride (ug/1)
Zinc

More Stringent
Standards For All Standards To Support

Fr.e.shwater Additional Uses

Aquatic Human
Life Health WS Classes Trout

50
1.0

71.4 1.19
117 6.8

2.0 0.4
4.42 0.254

230 (AL’] 250
488

17 (AS] 17
40 (N) 15 [M)
$0

200 [N)

5.0
0.000014

5.0 (Sw)[l|

1.8

49.’7

50

0.000013

6.0

100
0.445

SO (wslI& IIi:200)

Note: (N)

(2)

25
10

0.136 0.127
0.588 0.575
0.591 0.588

0.144 0.135

0.214 0.208

100
10

6.0-9.0 (Sw)
(N) 1.0

1.0 0.079

31.1 2.8
(N)

S
0.06 (AL)

$00
(N)

(N)
10.8 0.172

0.8
11 0.36
(N)
0.008

9:’.4 3.08
50 25 (N) 10 (N)

525 2

See 28 .0211 (b), (c), (d|, or (e) for narrative descripelon
of limits.
Values represent action levels as spocified in
.0211 (b)(4).
Designated swamp waters may have a pH as low as 4.3 and
dissolved oxygen less than 5.0 mg/i if due to natural
conditions.
An instantaneous readin9 a be as low as 4.0 u/1 but
the daily average must be 5.0 ug/l or mre.
Applies only o unfile vaeE supplies.
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Table 4. Estimated number of miles or acres and dischargers in
High Quality waters

Number of Miles d Dischargers in Freshwater Hs:

RIVER LES* MMBER OF DISCHIRGERS

Native & Native &
Special Special
Native Excellent Basin ative Excellent Basin

River Basin Trout WQ Rating Totals Trout WQ Rating Totals

Cape Fear 0 61.5 61.5 I0 i0

Catawba 17.0 73.4 90.4 0 0 0

French Bread 219.1 92.9 312.0 3 3 6

Hiwessee 0 50.1 50.1 1 1

Little Tennessee and 126.9 210.4 337.3 1 2 3
Savannah River

Lumber 0 84.4 84.4 5 5

Neuse 0 54.9 54.9 3 3

New 18. I 58.3 76.4 0 3 3

atauga 19.2 26.8 46.0 0 16 16

Yadkin 15.2 6.0 21.2 0 0 0

TOTALS 415.5 718.7 1134.2 4 43 47

Number of cres and Dischargers in Primary Nursery Ereas:
(Ps other thn Class Sl ters)

Number of Nm,ber of
River Basin Acres* Vschargers

Cape Fear 12,625 48

Lmber 510 0

euse 599 0

Pasquotank 61 0

Ter-Pamlico 265 4

lite Oak 2,467 13

TOTALS 16,527 65

High Qual/tlV katers are defhed In
2B .OlOl(e)(5) as a.rs that

t,t ve
vett, t p
n, t cl
-I,- or Sa. tt

t iatof
e (l.e. ofs
t clifi -I, -d S.

Nmbers for acres and miles ar approxisate.
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15

LIra8 PolL:I CrL,k

FromdmM Okdale Coffon Mgls, Inc_

Io Blg Governors Creek

From sourcfoPoloc Crek
FromI]lg Oovgmms Creek Io the upskeam

at Cuemlock

Fing
Clss

C

W-III
W5-111

Proposed =gmenl Class

From dam al C
Oakdale Co.on
Mils Io Grassy

From Grassy Cr. CHQW

to Ellcj Govems
Creek

sam W-III HOW
From i]tg Gov’- W-III HOW
nos Cr. to

Psltson Cr.
From Palteson W-III
Cr. toihe up-
stream side of

crossing aCummoc

17-11-3

Parkes Creek

AvmllsCre

14m:lm Creek

Lille Rive’

Lmle I:llve
LlBe Rlvo(Lower

Lad(o)
Lime (t.owo

moulho Toomes Cree

C

C

C

NS-III

WS-IIlS

C

same CHQW 18-0

same CHQW 18-13

same CHOW 18-15

sam WS-lll FIQW t8-23-(1)

sam WS-IIIBHOW 18-23-(5)

FromdamM
11agerda Lake
to Crane Cr.

From Crane Cr.
io dam atwafer

supply at Fret
agg

From rawwah
iake at

Federal Paper

WS-III HOW

WS-III

Cw

19-23-(g)





NOFIIH CM:IOLINA ADMNISIP,A11VECO0 21] .0311

Name of Slream Class

Io Rocldtsh Cr.

From Rockfish Cr. Cw
loN.C Hwy 210

Flodheasl Cape Fear

Nodtmas CapeFear Rivm

Nmlheasl Cape Fear Rivm

From N.C.I..M’y 210 !oPmceGemge
Ceel(

From Ptlnce Gemcje Creek to moulh ol
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BvHOW
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WmCreek FromsmmtoClll Fear RIt.
FromsmJe!o WaldlmCrm
From:e!oWldmCeek
From smJrceIoWakJmCeek
From sourceto Nancy’s Creek





Naof SIram

Mack./Creek

Laurel Fmk Cree

From MarionWalm Inlake to

Calawba Rive

From surceIoMack./Creek

Class Proposed Secjmenl

C From Marion Walm
,%q3ply Inlake Io

t auel

From Laurel Fok

Io Catawba R
C Tr same

CHQW

C

C T I-IQW

Indmc

11-15-3

Naltve Tmul

Nalive Tmul

FIOBstlceIo ,let:an ]reid Con}-

panyWatm SupplyDam

FromsueIommlmngCruet

Fromsmm:eto BeeRockCme

WS-lll Tr From solace!o
Bee I:hx:k Cr
From Bee Rock
Cr Io WSDam

WS-IIITrHQW

WS-III "rr

WS-lll TrHGW
WS-lll TrHQW

11-24-14-(1)

1t-24-14-2
11-24-14-2-t

LlnvBe River

LImBeRIv

FromLInle FallIo Soulhen

WIIceMungemenl Area Io Lake James,

BTr cam B Tr HQW

Bl-lW

Clew WaleBeach Lake
Rom sourcetotCreek

C’I’

CTr
CTr

CTr

CTr

CTr

CTr

CTr

Frolgourc1o

From Timbmed

C Tr HOW

C Tr HOW

C TrHOW
C rr HQW
C "rr HQW

C Tr HOW
C Tr I-NIt
C "rrHN
B Tr HQW

C Tr I-lOW

. 1

11-85-2-2
1 t-35-2-4
1t-:35-2-5

11-:35-2-8

11-35-2-8
11-gS-2-g

Ig-3S-2-(:0)

11-35-2-11



m



Name

Boone Branch (Folk)

Brown Branch
Moore Branch

Beach

Fromsolto CLk

From sotceto Boone Branch
From sourceto Creek

Fromsourto
From sourcetoMul,nyCreek

Class Pr(R)osed

same BHQW

same BHOW
same BHQW

same BHQW

same CHQW

Index

1t-38-32-1:2

tt-38-32-12-1

tl-38-32-13

11-38-32-14

1 1-38-32-16

Excelenl

Excellei

Excellei

ExcellmW





NOFITH CAROLINA .ADMINIS:A]]V COO"g.0304

Nameo

Easl Fret Pigeon FomSLilCeIo PlCJeon l:]Ivr

Fromsot!o Easl FoPigeon
FromsguleIo Easl Folk Pk:jmRi
FromsoulIoEarl Fret RggonRI

C Tr sam

C T sam

C Tr sam

W-III Tr HOW

Wlll 11"

CWHOW
C TrH
C Tr HOW

C Tr HOW
CWHOW

C Tr ItQW

C Tr HQW

Index

5-3-1

5-3-2

5-3-3

5-3-4

5-3-5

5-3-5-1

5-3-5-2

5-3-6

Native Trot4

Nalive Troul

Native Troul

Nallve Tmul

Native Troul

Native Troul

Native 1oui

Nali Troul

Nldlve Troul

LowGapBranch

MmmCruet

C Tr slime

CW sam
C W same
C W same

C Tr same
C W same
C Tr same
C Tr same
C W sam
C Tr same
C T same
C Tr same
C Tr same
C Tr same

C sam

C sam
C Tr same

C WI-W
CWHQW

CWHQW

CWHQW

CWHW
C Tr I-NW
C Wl-IQW

CWHQW

CW14N
C WI4OW

C WI-IN
CWHQW

C Tr 14GW
C W I-IQW

CHQW

CH(WV

CIqQW

CI-W
C Tr I-KV

5-5g

5-59-1

5-59-2

5-59-3
5-5g-4

5-50-5
5-50-6

5-59-8
5-sg-g

5-59-10

5-59-10-1
5-5g- 10-2

5-5g-2

5-59-13
5--5g- 14

,5-5cJ- 16





Long Branch

Indian Creek

From sourceto Nmlh Fmk French Broad

From so.co to Nodh Foal( French Broad C T M

WS-III WHQW

C Tr HOW

Index

6-3-5

8-3-6

EaM Fork Frem:hBroad

River

Big Branch

Bursled Rm:k Cmek

Cold Mounlaln Bram:h

lraC(1.J.
wonLe)

LaurelBram:h (Mun

Mmmlaln Tea Bram:h

Branch

From sourcetoFrench Broad W-III Tr same

From sourceto FiM Fmk Fmm:hBroad C Tr same

From toElM Folk FrmlchBroad C Tr same

Fromouh:mtoEaMFmk FrenchBmd C Tr same

FromgolmtoEaM Folk FrenchI]road C Tr sam

Frommm:mtoEufFoFmnBroad C Tr sme

Frmsotm:mto Easl Foal( French Broad C Tr sam

From soun:etoEaslFmkFmm:hBroad C Tr sam

From soun:mto EaslFmkFrenchBrmd C Tr sam

FrommtoEmFokFfchBnmd C Tt .ms

FrommarcotoEaslFmkFrenchBrmd C same

FromsoctoEaM Fod( French Brtmd C "lY sam

FromintoElM Foal( Fmm:hBrtmd W-III Tr sam

FromsotmtoEaMFmk French Broad C Tk sine

FrommtoEBM Fod( FrgodlBroad C Tr same

III TrHOW

C Tr HOW

C Tr I-I(N

C TrHOW

C Tr HQW

C Tr HOW

C Tr HOW

C Tr HOW

C TrHOW

C Tr HQW

CHOW

C Tk HOW

WS-III TrHQW

C TV I-N]W

C T I-IW

6-6

6-6-!

6-6-2

6-6-3

6-6-4

6-6-5

6-6-6

6-6-8

6-6-g

6-6-t0

6-6-11

6-6-12

6-6-t3

6-6-t4

6-6-t5

Frommurceto a poiofIm:Med 400II.
ume.mmfrom u.s. Fegeray 64 brkge

W-III Tt sme W-III Tr I-lOW





FK)t::TH CAFOLINA AOMINISA]]VCOD[ 21] .0)4

LooktnGI

From ourcmIo Cehu’ Flock Cmk

FrmourcgIo Cedar Flock Ceek

From Looldng Glas Creek 1o

Branch From sourcetoLookingGlass Creek C Tr sam C 11’ 6-34-12-2 Halive Troul
gig lkmrpen9ranch From sou’ceIo Looking Glass Creek C Tr same C Tr FK)W 6-34-t2-3 Nalive Troul
LogHoow Branch FromsoutoIgIurpenBru C Tr sm C TrHQW 6-34-12-3-1 NMMTroul
Looking Glass Creek From polnl IHImglmfrom (9 Tr game C Tr FlOW 6-34-12-(4) Native Troul

GIIllncJ1 FrommI0LooldnGICek C Tr smg C TrHOW 6-34-12-5 NMivg Troul
or4rmClmk Fom011oItl$nRW W-IIll Tr same C Tr I-IQMF 0-34-13 TfOU!
ElurMBrand1 Frommn:mIoOiitlloRlvm" C Tr same C TrHOW 8-4-14 NMive Troul
hulln Bram:h Frommxm:mloDmlmnFII C Tr same C TrHOW 6-34-15 Troul

F_isling Ivclionof Proposed Index Reasonfor

C Tr CTr -1 T
C Tr m C TrW -2 Tr
c Tr C 6--10

ass Cr.

C

LuumlCrank Frommxan!oCascadeLalm, LBBg c’rr sme C Tit HQW 6-3g-lZ ExcegenlWQ

lever

EaMFolk Laurel Creek FromsowcIoLatwglCmk CTr sme C Tr HOW 6-3-17’- 1 WO

CbCnmk FromintoLIIIFire C Tr sm C TrHGW 11-l-2"-J ExcelenlW
DimlCeek FromsmmIoCTabCemk C same CHOW -38-23-1 ExceenlWQ

LEII Rock Crlmk FrommxJIo Big FlockCnk CTr From smmto C Tr HQW 7-2-64-13 Nalt TmuI
Geene Creek





Oescrlpllon Class

From SOUlCe1o HlmaseeI:11 CTr From smJrce Io C Tr 1-21

FIkj TunlCre

From BIcJ Tunl Cr. C

!o I-Ihvassee

Big TuniCree
Che,JIr Branch

Boone Branch
Sieve Branch

Long Branch
LB Ttll Creet

Jule Branch

Lull Prong JohnsonCree
Snake Branch

FnmloTUlUleeCek
From smJrcm!o Big Tunl Ceeek

From soun:e1o Big Tuni CrL,,ek

FnmoueceIo Big Tunl Creek
FrommIoBig TunlCnk

From11:Io llullmCcek
Fromr!oMllock Crgk

FrommxlIo TtmqulmCreek

Frommrce!oLell ProncJJohn

CTf

CTr

C

C
C

C
CTr

CTr

C

C

CTr
C

C

C

CTr
CTr
C

C

CTr
C

C

C

C

C’IV

C

same C Tr HQW 1-21-5

same C Tr HOW 1-21-5-

same C HQW t-21-5-2

same CHQW 1-21-5-3

same C I-N3W 1-21-5,-4

same CHOW 1-21-5-5

santo C Tr 1-21-’1
same C Tr 1-21-g

same C !-21-8-- 1
same CI4Q 1-21-1g

same C Tr HQW 1-21-13-t
same CHQW 1-21-13-1-1

same C t-21-1-2
same C 1-21-13-3

santo C Tr HOW 1-21-1-4
game C TrHOW 1-21-13-4-1

same C HOW t-21-13-4-2

sam C 1-21-13-4-- W
sam C "l’r I-IW 1-21-14 F_xcelmlWO

sam C 1-21-15 c

C 1-21-17
C Tr t-2t-t8

C 1-21-lg





1’4(::1H CAROLINA AI)4PISI:IAVECOB 213.

me gmmm

Flal Crek Frm Io Bear Lake,

TuckaRivet

CTt same

Class

Index

2-79-11

Caney Fod( From soun:eto Tuckam+lJee Rhmt

Fromsom:toOmq,Fork

Fromsom:IoBeanrdoCreek

Fromsotm:eIo CanerFo

WS-III TI

WS-III

WS-III

WS-III

WS-III

WS-III

From sozceto
Idol Creek

FromMul Creek
to TuckaseegeeR

same

WS-III THOW

WS-III Tl"

WS-III HOW
W-III HOW
WS-lll

WS-III

WS-III

2-"tg-.-2’O

2_’/"0,-20_4

2-79-20-1-!

2-3-29-1-t
2-T9-29--1-1-2
2-9-2-2

Knrong
Upp

Fmmm1oOmlulhmRh

From solace 1oOonluReeRI

C’I
CTr

Cr

CTr

CTr

CTr

CTr
CTr

CTf

CTr

CTr
CT

CTr
CTr

CT

CTr
C
CTr
C

CTr

C

CTr

C TrHGW
C I-IQW

CHQW

C I-IQW

C T I-K]W

C TrHGW
CTHQW
C I-IQW

C I-IQW

C T I-IQW

C Tr HQW

CT I-IQW

C TH-IN
C TrHQW
CHOW
C r I-IQW

CIIQW

C Tr HOW

C TFHW
B I-IQW

C Tr HOW

2-’T0-5--2-1
2-711-55-2-2
2-TO..-5--2-3

2-2-4
2-2-5
2-2-6
2-2-
2-2-9

2-t
2-1-1
2-2

2-4

2-4
2-5

2-8
2-7





Name ol Slrem

3tmmms Branch

RawmFmk

Big HeadIanch
Dans Branch
Roses Oranch
MBm Branch
ManseBranch
BalsamComCrm
Laurel GapBan
Ttt/PnBranch

Kslmmka Branch

LynnCampBranch
Table RockBrnch

I/rdBrMIc

LedgCm

From sourcetoRamFret
From Jones Creeklo a polnl lri1
aboe Slraigld Fod

From sourcetoRamFod[

From sotBceIo FlaSh Fro1(

From smm:eoEnloe Cruet

FrOlll toRamFo
From s(lce!oRamFo
From ioRmmnFo
FromsomceIoRnFo

From a Ilnl S/2 mlnaboSIrgrd

Class

C
CT

CW

BW

BTr

BW
CTr

CW
CTr

CTr

CTr

CTr
CTr

CW

CTr

CW

CW
CTr

CW
C1

CW
CTr

CW

CW
CT
CW
BI
CW
C1

CTr

From

FoktoBcmces C.
From
to

m

m

C Tr I-IQW
BWHQW

CWHQW

C Tr HOW
C W I-IQW

BOHOW

C HQW

B YrHN
BWHN
CW H(dt

CW

C W l-lCFt

C TrHW
C WI-IQW

CWHQW

C 1HW

CWI-IQW

CWHQW

C WI-IW
C W I-IQW

C W I-IQW

CWHQW

C WI-IW

C WI-IQW

CWHQW

C WI-KIW
CWHW
CrI-KW
COI-IOW
CWHQW

BWHQW

CWHOW
C W I-IQW

C W I-IQW

Inde

2-79-55-17-

2-’7g--55- IF-O
2-7g-55-17’-9

2-7g-55-- 17-g-



n



NameoS#em

Dem’Bck Branch

Ches#tul Flal Branch

Polecal Branch

From sollceto Creek

From souR’eIodCl’eSk

From sourcetod

C

C

C

sam

CHQW

CHOW

CHOW

Index

2- lg0--g-- 13
2-1g0-g-14

2- lg0--g- 15

Native Troul

Native Troul

Nalive Trouf

NlcotsCove

Fromsour!o CakJmwoodLake,
LilleTmFIIvgr

From sourceIo SlckmckCrm
From solmce!o Skkmck Creek

From sourceIoSlclmoCrm
Frommun:e!o SldmoCmet

Fromso1oSBcln: Creek

C

C

C

C

C
C

C

C

C Tr HOW

CHOW
CHOW
CHOW

CHOW
CHOW

CHOW

CHOW

CHOW

2-194-1

2-194-2

2-194-3

2-194-4

2-14-5

2-194-6

2-194-7

2-194-0





lrdBranch

a)

heIPond

.smsOra

Cbss

Fr to C C

1112

From soulceIo NC. H/. 130

FrmN.C. Hwl/. 1301omoulhof

lhe MII Pond

Fromsouleto halMlRiver

cw

cw

Cw

CSw

CSw

FromNC..
130 to U.;. Hwy 17

FrU.S. 17

loll

same

same

c SwI-IQW

cwI-lOW

sc I-IW

CSwHQW

CSwHQW

C SwI-lOW

CwHQW

CSwHQW

Indm

15-25-1-18-(1)

15-25-2-g-3

2-2-t -(t)

12-t3

15-25-2-15-2
15-25-2-15-4

Jlnns Branch Cw

a poinl 0.Sin

courtly 5R I t54
From I imlnl 0.5
mIes upslmama

t5-25-2-18-t-(1)





F’FK)POC AklEI’4OWIEHT TO 11-4ENEEIASIN
.’.SCttE1XE (" CLASSIFICATIOII AS FIL:FEI:IENED IN 11TLE 15
IIORl1-1 CAROLINA ADMIIISlATIV[ C(XE .03 5

Hamof lmam

From smm:eto Cly ofDumm FIIghl-of
Way extortinghemLake Mlchledamto
Cly ofOulmwale ill.arian planl

Fromsmm:eto LIIMFII

Fromsmm:etoHC. Hwy 57

FramNC. H. 5"tto SaulhFad[
LimeFIh

Fromsmm:etoNadhFat.llle FIII"

Class

WS-III NSW

W-J-III
NS-III

WS-III NSW
VVS-III

Fromsauceto

Fleser dam

From LIItb R_

m
cm-
-way

Lake

mtoy
m

WS-III NSW

WS-III NSW

WS-III NSW
WS-III NSW

WS-III NGWHOW
WS-III

IIlX

2t-2-21-(1)

27-2-21-2
2"t-2-21-2-

27-2-21-2-2-(1)

27’-2-21-2-2-(2)

27-2-21-3

27’-2-21-3-1

li’vdde a Iria beoiltilgda polnlnn

Io WtodmlPolnl;IlllaIn a





AME-NDMENTTO 111E eASIN
SCHEIX..E OF" CLASSIFICA’IION AS F:IEFEI:ENC’ED IN 1111_E 15

NOFllHC::IOINAAD4NISTRA1WE C(X) :TI.0315

Unnanmd Tdllary
Io Creek

!o SmlhCreek

From sourceto SmlhCeek

Class

.CNW

SC NSW

Index

27- 2J-4

MoomCmek

FromsomcetoBtRN

Fmmoceto ChepelCmek
From sourceto ChqelCreek
From soccetoIyI:llvm

Fromxm:eIoOyl:gw

From sourcetoMesonCreek
From soun:etoByRlv

Frommxm:eto BayFlhm
FmmsrcetoMoomCreek

Fromm:toVanlmmmCreek

FromsotoVandememCreek
Fromsoem:toVandmmCreek

Fromsmaceto
a line O. ndles

downslrem of

Bee 1fee Creel(

From a line

O. ndles down-

slream ol Bee Tree
Creekto Bay

From smlrceto
It nanows
From narrowsio
BayFirm

m

sam

21,- 150-.1r- 1
27-trjo-’t-2

27-t50-0

27-150-0
27-150-g-1

27-150-10

27- lr-JO- 14

27-t50-15-t

27-150-15-2

27-150-t5-3





Lillle flhrer Carlna FrmDamM.:ada Lake to Nmlh

Carlna-Wglnla 51ale Line

Class

FromDam at.,.,.,.,.,.,.,.,.,.rla Laketo
N.c. H. t8

181o NCfVA

31ale

C

CI4QW

India(

ExcL:Eenl WQ





Ham h’eam Class

From souseto Te0(away C Tr From soorcto
2.3 miles up-
stream of molh

From 2.3 nVios

upstream of moolh

to Toxaway R.

Proposed

CTr

C Tr I-KN

Inde

Fmmmm:Io "ltmmpmnRIm
Fmmotm:!oNmthCmn-S(lh
Cml]EnSleLlrm

C

C’l’r

Cl"r

Cir

CW

CW
cw

CTr
CTr

FromweIo
,5eRun Cr_

From Run
Cr.toline

sam

sam

sam

C WFIQW

C I-K}W

CWHGW
CWHQW

C WI-N
C T I-K]W

C WH(N

4-14

4-14-I

4-14-2
4-14-3

4-14-4
4-t4-5

4-14-6

Native Tmul

NMlveW
Native

Native Troul

Ntivm Troul

NMive Troul

Native Troul





AMENDMENTTO 11-1E WATAU(IFEIAN
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Marneo

WAYAtA From smJrce Io U.S I-Iwy. 3! Blge C Tr

Boone Fork plce Lake)

Laurel

GmmBan

From Io Walauga
Fromsoceto BooneFml
From sourceIo Ilce Lake, BooneFmtc
From sourceIoBoneFodc

From sourceIoBoonFod
From gurceto BotmeFmk
FromgoceIoIoneFmlc

Cl"r

Clr

CYr

C’lf

C

C

C

C

C THQW

C Tr HOW
C Tr HOW
C "l-r HOW

CHOW
CHOW
CHQW

CHOW

8-7-1

B-7-2

8-7-3

0-7-3-1

8-7-4

0-7-5

8-7-6

WATAL]A FromU.S. H.31 toNodhCamln-
TermlmseeSlah Llno

CHQW





PFkJEAMENOMENTTO4EWI1OAKVERBO
5CI4EDLI_EOFCLASSIFICA]]ON5 AS I::]EFEFIENCEO IN TIILE
NOFI1HCAROLINA AINISlTC,kl]VE

4

ame am Demlpllun Class
Index

Lewis Creet

Two Pole Branch

.Jea # 2

From source!o New fllve

FromsmtoNewRIv

Jwaistswllhln a Imbeglmlng al

#mG(mmmmnlOm:k infrom of U.S.
CoaslGumdOgladmmnl BmTaCks al

Madnesandnaminga smjltwe

course 1.00mIoChannelMmt

mtoel poinl onIhemeJrnd
wm"m.noUmm.wng

same

Dock klW(ml ol

U.S. Coasl Guan:l

Oelachnmnl Banadm

at Mamesandnmnlng
a soultwmsl coJe

1.000yardsIoFlash
Beacon#l 1,Ilmma

50yardsto a poinl
onItm mlnland at

IoIhe Govgmmenl Dock,

to NewRm(RusCm,)

19-1g

19-21

t9-26

lg-3T

C C

CHQW





Name ol Sleam

Hanls Crick

renCeek

From sourcefo Oouble Creek C Tr

From soL.coIo Easl ProngFarfr C Tr

Fr EaM C Tr

F:mloEaM C Tr

F F -III

Fromsmm:Io
0.0mls belmv

Couryme
From0.

Io Easl Prong

c Tr HQW

C T I-IQW

C’l’r

C Tr HQW

WS-III HOW
WS-III HOW

Indl

12-46-2-5-

12-46-4-4

12-46-4-6

12-46-4-8

Hallve Trod

Naflvm Troul

Haflve Troul

Nailv Troul

Ivm rroul

C From
NC27

FromNC :27to

LIIIIB RIv

C

CHQW

13-L-30
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RECOMMENDATION

Based on results of water quality sampling FROM June 1986 through September

1989 it is recommended that the supplemental classification of nutrient sensitive waters be

applied to the New River upstream from a line connecting Grey Point to a point of land

approximately 2,200 yards downstream from the mouth of Duck Creek. This action will

formalize the Director’s previous use of NCAC, Title 15A: 2H.0404(c) in the New River.

In addition it is recommended that the director use the following implementation strategy

for nutrient controls such that the requirements of Title 15A: NCAC 2B .0214 (f), "Quality

Standards Applicable to Nutrient Sensitive Waters (NSW)" are met:

1) Nitrogen inputs should be initially controlled through the implementation of

agricultural best management practices (BMPs) through the Agricultural Cost-

Share program.

2) Phosphorus inputs should be controlled through implementation of agricultural

BMPs and point source reductions in phosphorus.

3) All existing wastewater facilities with a permitted design capacity of 0.05 MGD

or greater should be given a 2.0 mg/l total ph6sphorus effluent limit (quarterly

average of weekly samples) and have been notified they have until 1992 to

achieve compliance with these new limits.

4) All new dischargers or expansions of existing discharges regardless of design

capacity, will be required to meet the 2.0 mg/1 total phosphorus limit when the

new facility becomes operational.

5) As required by North Carolina’s antidegradation policy, Title 15A: NCAC 2B

.0201 (c), individuals considering a new discharge must demonstrate that non-

discharge options or connection to an existing system are not feasible.

6) All facilities within the NSW area will be notified of the classification change and

nutrient control strategies. They will also be notified that further (more swingent)

controls on nutrient inputs may be required in the future.

7) The Division of Environmental Management (DEM) staff will continue to

evaluate the eutrophication problems in the New River as well as any localized

problems in the tributaries. In continuing the monitoring efforts, staff will

attempt to identify any discharges (exempt from nutrient controls) which are

having any localized impacts as a result of nutrient contributions and require

appropriate control of nutrients on a case-by-case basis.

8) The DEM staff will review success of the above strategy for nutrient controls in

1995 and recommend appropriate modifications at that time.
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SUMMARY

The New River in Onslow County has been experiencing decreases in fish

populations, increases in frequency of fish kills, discolored waters, low dissolved oxygen,

and increasing abundance of algae. Based on these observations and the results of

additional sampling in 1986, the director ofDEM utilized NCAC, Title 15:2H.0404 (c) to

reduce nutrient inputs to the New River beginning January 1, 1987. This regulation states:

"The Director may prohibit or limit any discharge of wastes into surface waters if, in the

opinion of the Director, the surface waters experience or the discharge would result in:

(1) growths of microscopic vegetation such that chlorophyll-a values are greater than

40 ug/l; or

(2) growths of microscopic or macroscopic vegetation which substantially impair the

intended best usage of the waters."
Existing permits with allowed flows of 0.05 million gallons per day (MGD) or greater

would receive 2.0 mg/l total phosphorus limits upon renewal. New permits and

expansions would also receive 2.0 mg/1 total phosphorus limits. Nitrogen controls were

not addressed.

The use of the 0404 regulation to reduce the amount of phosphorus from point

sources-was a positive step toward the control of nutrients and improvement of water

quality in the New River. With complete implementation, the reduction of the phosphorus
should have a noticeable impact on the amount of that nutrient available for phytoplankton

growth.

DEM has continued water quality evaluations in the New River. This report presents

the results for water quality sampling from June 1986 to September 1989. Conclusions

from this report are as follows:

Point source dischargers contribute 65 percent of the total phosphorus load and

49 percent of the total nitrogen load to the New River above Hadnot Point (based

on export coefficients). Reduction of total phosphorus effluent concentrations to

2 mg/l is predicted to reduce point source total phosphorus contributions to less

than 40 percent.

Nutrient concentrations in the Wilson Bay area were high. Total nitrogen

concentrations for the area averaged over l mg/l, with average total phosphorus

concentrations of over 0.5 mg/l.
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Algal growth potential testing results from the Morgan Bay area just above

Hadnot Point indicated that additions of nitrogen in that area could result in

excessive algal growth and related water quality problems.

Of the 180 chlorophyll-a samples collected between June 1986 and August 1989,

45 percent exceeded the state standard of 40 ug/1. In Wilson Bay, chlorophyll-a

samples collected averaged over 100 ug/l and 88 percent exceeded the state

standard for the period of this study.

Chlorophyll-a concentrations, phytoplankton populations and nutrient

concentrations in Wilson Bay were all high, indicating that the continued

discharge by Jacksonville into Wilson Bay is severely degrading water quality

and that efforts to relocate or remove the discharge should be expedited. The

frequent violations of state standards indicate a need for widespread nutrient

controls.

Phytoplankton biovolume and density were elevated throughout most of the

fiver. One hundred and twenty eight phytoplankton samples out of 180 for June

1986 through September 1989 had density and biovolume estimates indicative of

bloom conditions (algal densities of 10,000 units/ml or greater and/or

biovolumes of 5,000 mm3/m3).
The extremely high levels of chlorophyll -a, the large amounts of algae

represented by density and biovolume estimates, and the elevated nutrient

concentrations even in the presence of massive algal populations are indicative of

eutrophication. The numerous fish kills and the low dissolved oxygen levels, in

association with the elevated chlorophyll-a levels, provide evidence that these

growths of phytoplankton are impairing the best usage of the water.

As the results from this study indicate, the New River in Onslow County is a

highly eutrophic system above Hadnot Point. Continued pressure from the

dischargers on the tributaries and the tnain stem of the fiver make it imperative

that additional protection be afforded this area. The declaration of the New River

as Nutrient Sensitive Waters in addition to limiting total phosphorus from point

sources should encourage the targeting of cost share monies to Onslow County
for nonpoint control of nitrogen inputs.
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INTRODUCTION

The New River is a blackwater river located in the coastal plain in the White Oak

River Basin. The entire New River watershed is within Onslow County, and above

Jacksonville it is surrounded by gum-cypress swamps. As the river approaches
Jacksonville, it widens and becomes significantly affected by tidal influences. Decreases in

fish populations, increases in the frequency of fish kills, discoloration of the waters, low

dissolved oxygen, and increases in the abundance of algae prompted the Wilmington
Regional Office in 1986 to request an investigation,of water quality in the Jacksonville area.

This investigation reviewed existing data from the ambient network, determined
nutrient loading estimates from point and non-point sources and reviewed data collected

during monthly sampling of the river and its tributaries during the summer of 1986. The
study documented significant biological response to nutrient loading and the need for
additional point source control of nutrients into the New River.

As a consequence, the director ofDEM utilized NCAC, Title 15A: 2H.0404 (c),
referred to in the rest of this report as 0404, to limit nutrient inputs. This regulation states:

"The Director may prohibit or limit any discharge of wtes into surface waters if, in the

opinion of the Director, the surface waters experience or the discharge would result in:

(1) growths of microscopic vegetation such that chlorophyll-a values are greater than
40 ug/l; or

(2) growths of microscopic or macroscopic vegetation which substantially impair the
intended best usage of the waters."

As of January 30, 1987, all new permit requests, and any expansion requests, within
the New River Basin upstream from a line connecting Grey Point to a point of land

approximately 2,200 yards downstream from the mouth of Duck Creek (Figure 1) received
nutrient limitations of 2.0 mg/1 phosphorus. Existing permits which have a permitted flow
greater than 50,000 gallons per day (0.05MGD) are receiving the 2.0 mg/1 phosphorus
limitation in their renewed permits. This nutrient limitation applies to all dischargers
located on main stem waters and tributaries to the New River upstream from the line of
designation. This limit is similar to the management strategies used in the Neuse River
Basin as a result of nutrient sensitive waters (NSW) designation.

Environmental evaluation continued on the New River system following this action to

further document eutrophication problems and in response to increasing requests from
developers, the City of Jacksonville, and Camp Lejune for new and increased discharges
into the river and its tributaries.





FIGURE I. STATION LOCATIONS FOR NEW RIVER STUDY 1986-1989.
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This report reviews the actions and data taken in the New River Basin since 1986 and

recommends possible actions for continued improvements of water quality within the

watershed.

POINT SOURCES

Of the 45 point source dischargers permitted by the division within the New River

Basin, 37 are located above Hadnot Point (near the mouth of Wallace Creek) where the

majority of the water quality violations have been observed. A map and information on

these dischargers are included in Appendix I and II. The combined permitted flow of these

37 dischargers is 11.1367 MGD. Approximately 40 percent of the permitted wasteflow in

the upper portion is discharged to Wilson Bay. An additional 28 percent is discharged into

the mouth of Northeast Creek.

Since the implementation of rule 2H .0404 in January 1987, five permits have been

reissued with a phosphorus limit of 2 mg/1 and two new permits have been issued with the

2 mg/1 phosphorus limit (Table 1). There are 10 existirig dischargers with a permitted flow

greater than 0.05 MGD that will receive the 2 mg/l limit through permit renewal by 1992.

The division has notified them that they will be required to meet the phosphorus limit by

February 1, 1992.

Table 1. Location and permitted flow for dischargers receiving the new phosphorus limit of 2 mg/l
in the New River as a result of regulation 0404 prior to May 1, 1990.

PERM1TI’ED
RECEIVING FLOW

PERMrITEE NPDES # WATER MGD
RENEWED PERMITS
Mercer Environmental NC0032239 Northeast Creek 0.3
Pollard Enterprises NC0056952 UT Blue Creek 0.1
Viking Utilities NC0049387 Mou Creek 0.1
Richlands WWTP NC0023230 Mill Swamp 0.21
Sentry Utilities NC0034991 Little Northeast Cr 0.0225

NEW PERMITS
Hinson Arms Apt NC0071706 UT New River
Windmill Restaurant NC0071536 Northeast Creek

0.02
0.005 summer
0.01 winter

YEAR PERMIT
CHANGEDOR

ISSUED

March 1989
June 1988
July 1987
December 1988
September 1987

May 1988
October 1987
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NUTRIENT BUDGET

The nutrient budget developed for the New River grouped the loadings into point and

nonpoint source categories (Appendix III). Nonpoint sources consisted of export from

various land uses (forest, agriculture, wetlands and urban) and precipitation to the open
water surface area. The Chowan/Albemade Action Plan (NRCD 1982) provided the

export coefficients for phosphorus and nitrogen loading rates and Table 2 lists that data

and land use data for the New River. The estimated nonpoint source loads of total

phosphorus (TP) and total nitrogen (TN) loads were 49,928 and 254,743 kg/yr,
respectively.

!
I
l
l
l
l

Table 2. Nonpoint nua’ient loading for the New River above Hadnot Point. Values based on 1987
landuse dam obtained by the Wilmington Regional Office.

AREA P-LOADING RATE P-LOAD N-LOADING RATE N-LOAD
LANDUSE km2/%1 k[/km2-),r) (kg/yr) tk[/km2.),rl (kg/yr)

Forested 364.7 (50.7) 10 3647 165 60175
Agricultural/Cleared 151.8 (21.1) 110 16698 625 94875
Marsh/Wetlands 34.7 (4.8) 10 347 165 5478
Urban-High density 133.6 (18.6) 200 26720 525 70140
Urban-Low Density 11.7 (1.6) 90 1053 375 4387
Precipitation to 22.5 (3.1) 65 1463 875 19688
Open Water
T(/I’ALS 719.0 49928 254743

l
I
l
i

Point source loads were determined using probable nutrient concentrations (5.3 mg/1
TP and 17.4, mg/l TN) obtained from discharger self-monitoring data and permitted
wasteflows. In 1987, 6.5 mg/1 TP and 17.4 mg/1 TN were ,]sed to calculate point source
nutrient loading (Appendix III). Following the phosphorus ban which became effective in

January 1988, it was determined that the TP load in the New River was reduced by
approximately 18 percent (EHNR unpublished data); therefore 5.3 mg/l TP was used to

determine point source loads (Table 3). The total estimated point source (at permitted
conditions) TP and TN loads are 74,326 and 244,004 kg/yr, respectively.

Table 3. Point source nutrient loading for the New River above Hadnot Point. Total
point source flow is the sum of the permitted flow for only those dischargers
discharging as of January 1, 1990.

TOTALPOINT ESTIMATED ES"TIMATED
BASIN SEGMENT SOURCE FLOW POINT SOURCETP POi]IT SOURCE

IGD) (k/yr) TN (kg/yr)
New River above Wilson Bay 2.039 14931 49015
Blue Creek 0.131 959 3149
Brinson Creek 0.238 1743 5721
Wilson Bay 4.460 32659 107212
Southwest Creek 0.068 498 1635
Northeast Creek 3.148 23053 75673
Wallace Creek 0.066 483 1599
TOTALS 10.150 74326 244004
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A comparison of point source to nonpoint source loading indicates that point sources

contribute approximately 60 percent of the TP and 49 percent of the TN to the system

(Figure 2). This finding along with the nutrient and biological data presented in this report

support the previously described point source controls of phosphorus. Nonpoint source

control of nitrogen is encouraged to reduce that nutrient within this system.

TOTAL PHOSPHORUS LOADING

Figure 2. Total phosphorus and total nitrogen
loading estimates for the New River





STATION LOCATIONS

Station locations are shown in Figure 1 and station descriptions are provided in Table

4. Appendix IV indicates the classifications assigned to the New River and its tributaries

sampled during this study. A total of seventeen stations were sampled during the period of

June 1986 through August 1989. Samples were collected during June through September

as these are the months during which nuisance phytoplankton blooms are normally reported

in these waters. All samples were taken at midpoint of the river or tributary except in

Wilson Bay where an extra station near the Wilson Bay Park was sampled. Stations that

have been added and dropped during the past four years are indicated in Table 4. These

changes were made due to new emphasis on the lower river and resource constraints.

Samples were taken monthly during June through September with ambient stations also

being sampled in the winter and spring months.

Table 4. Station locations and physical descriptions for New River Study 1986-1989. Map numbers
correspond to Figure 1.

WIDTH DEPTH
MAP # bI’ATION LOCATION meters meters PERIOD SAMPLED

02093000 New R@ Gum Branch 7 0.4 86-89
2 02093032 New R @ Hwy 17/24 240 3.0 86-89
3 WB05 Wilson Bay @ Park 5 percent 480 1.0 86-88
4 WB50 Wilson Bay @ 50 percent 480 2.0 86-89
5 BC Brinson Creek 50 1.0 86-88
6 SWI Southwest Cr@ Hwy 17 50 1.0 86
7 SW2 Southwest Cr @ mouth 120 5.0 86-88
8 NR New R btwn marker 50 & 52 1370 4.0 86-89
9 02093186 Northeast Cr @ Hwy 24 240 3.0 86-89
10 NE2 Northeast Cr @ mouth 270 2.0 86-88
11 0209317585 Little Northeast Cr @ SR 1406 8 0.6 86-89
12 WCI Wallace Cr@ Hwy 24 3 0.5 86
13 0209319360 Wallace Cr @ River Drive 240 2.0 86-89
i4 NR1 New R @ marker 47 3600 3.0 89
15 NR2 New R @ marker 43 1640 4.0 88-89
16 NR3 New R @ marker 37 2000 3.0 89
17 02093197 New R @ Sneads l:err, 1000 5.0 86-89

|

|
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METHODS

A Hydrolab 4000 series multiparameter instrument was used to measure temperature,

dissolved oxygen, pH, salinity, and conductivity. Quality control procedures, including

pre and post calibration, were conducted in accordance with Standard Operating Procedures

Manual, Physical and Chemical Monitoring (EHNR 1989). Depth profile measurements

I
I
I
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were taken at 0.15 meters below the surface and at one meter intervals to the bottom. A

Secchi disc was used to estimate the depth of light penetration. This device was lowered

from the shaded side of the boat until it disappeared. It was then raised until it reappeared.

The average between the two depths was considered the secchi value.

Nutrients (nitrogen and phosphorus), biological oxygen demand (BOD5), and fecal

coliform samples were collected as grab samples. Samples were then tagged for

identification and preserved as prescribed in the Procedures Manual, and transferred on ice

to the Central Laboratory. Laboratory analyses were conducted according to the American

Public Health Association (APHA) Standard Methods (APHA 1985).

Fresh aquatic macrophyte samples were used for identification (avoiding the

collection of immature plants or those lacking flowers). All parts of the plant, including the

roots, were taken for identification. After collection, the plant was wrapped in several

layers of wet paper. The specimen and a completed sample identification tag were placed in

a plastic bag and ansferred on ice to DEM’s Biological Assessment Group for

identification to the lowest possible taxonomic level.

Phytoplankton and chlorophyll-a samples were also collected as grab samples.

Phytoplankton samples were preserved using a modified Lugol’s Solution. Identification

and quantification methods employed were a modification of Utermohl’s (1958) inverted

microscope technique. This method is detailed in the Assessment

Standard Operating Prcedures Manual (EHNR 1990).

Statistical analysis was performed using StatView II software on a Macintosh II

computer. ANOVA analyses were used to determine significant differences for all

parameters (except BOD, Secchi depth and fecal coliform) by years and stations. A

significance level of 95 percent was used. Significant mean differences were not reported

if the overall F test was not significant.

RESULTS AND DISCUSSION

PHYSICAL AND CHEMICAL

Rainfall and Flow. In July 1987 the USGS began collecting flow data at Gum

Branch. Rainfall data was collected at Hoffman Forest for the entire duration of this study.

A comparison of rainfall to flow indicated that the two sets of data followed each other

closely enough for rainfall at Hoffman Forest to be useful as an estimation of inflow.

Figure 3 depicts the total monthly rainfall at Hoffman Forest. Mean rainfall for each

month ranged from a low of 4.13 inches in 1988 to a high of 5.87 inchesin 1989. The
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next highest yearly mean was in 1987 with 4.77 inches. There was no significant
difference (p>.05) in rainfall between years.

Heaviest rainfall occurred during July and August of all years, with less rainfall in the

spring and winter. April 1989 was fairly wet with approximately eight inches ofrainfall

for the month. Rainfall in August and September 1989 was also relatively high.

14

12

10

8

6

4

2

0

1986
1987
1988
1989

J F M A M J J A S O N D
MONTHS

Figure 3. Total monthly rainfall at Hoffman Forest for 1986-1989.

Temperature. Surface water temperatures during the study ranged from 19C to

34C. Raw data for temperature and other parameters is presented in Appendix V. Figure
4 is a chart detailing the full distribution of the temperature data. The horizontal line
crossing the box is the sample median or point at which 50 percent of the data falls above
and 50 percent falls below. The notch around the median indicates the 95 percent
confidence interval about the median, while the upper and lower ends of the boxes
represent the 75th and 25th percentiles. This range provides a graphic indication of where
the bulk of the data are distributed. The upper and lower whiskers indicate the 90th and
10th percentiles and the dots depict extreme values. During the summer growing season of
June through September, the median surface water temperature was 27C. The lowest
summer temperatures were found at New River at Gum Branch (02093000), Southwest
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Creek at Hwy 17 (SW1), and Little Northeast Creek at SR 1406 (0209317585). These
three stations are shaded and relatively narrow when compared to the other wider, more
open stations.

There was no strong thermal stratification on any of the sampling dates, as indicated
by the differences between top and bottom temperatures of less than or equal to 2"C.

Figure 4. Surface water temperatures for the New River June-Seplember 1986-1989.

Dissolved Oxygen. Surface dissolved oxygen (DO) values ranged from 2.5 to 18.6
mg/l with percent saturation from 29 to greater than 200 percent. Low DO concentrations
occurred in Southwest Creek at Highway 17 (SW1), where three out of four DO
concentrations were at or below 5 rag/1 and saturation was from 39 to 61 percent.
Southwest Creek is a slow-moving blackwater stream with a depth of approximately one
meter at the sampling point. Low DO concentrations (surface concentrations less than 5
mg/l) were also present near the mouth of Southwest Creek (SW2). The combination of
high organic content usually associated with blackwater systems and low flow probably
resulted in the low DO concentrations measured at these stations.

Most of the other low DO concentrations were taken at tributary stations (Figure 5).
During 1986 and 1989, DO concentrations at Highway 17 on the New River (02093032)
were below 60 percent saturation throughout the water column during June through
September. The station was well mixed with low salinities except on July 30, 1986, when
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the bottom salinity was 16 parts per thousand (ppt). Total monthly rainfall at Hoffman

Forest for July 1986 was 10.17 inches, one of the highest totals during the study period.

Freshwater inflow from the low DO blackwater upper reaches of the river may have

resulicd in these low DO concenu’ations. Sampling in 1985 above the Highway 17 bridge

indicated depressed DO levels as close as the mouth of Blue Creek (approximately one mile

above Highway 17).

I
I
I
I
I

20"

Figure 5. Surface dissolved oxygen concentrations for New River June-September 1986-1989.

I
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Dissolved oxygen profiles for the river stations showed DO concentrations following
a clinograde curve during most of the sampling period with sharply decreasing DO
concentrations below two meters. Profiles for August 29, 1989, shown in Figure 6 were

typical of the dissolved oxygen profiles for the sampling period. Salt wedges contribute to

the low bottom DO concentrations by creating a density gradient between the low and high
salinity waters. This gradient slows mixing between the more oxygenated surface waters

and the bottom waters. As a result, biochemical reactions in the bottom waters and at the

sediment interface deplete DO concentrations.

There were no significant differences (p>0.5) between stations and although DO
concentrations appeared to be higher at the Highway 17 bridges, there were no significant
differences (p>0.5) between the river stations above or below Morgan Bay.
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New River @ Hwy 17/24 Bridge
02093032

0.1 0.0 10.0 20.0 30.0
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New Rivez @ Hadnot Point
NR2

0.0 10.0 20.0 30.0

New River btwn Southwest & Northeast Creeks

0.1 0.0 10.0 20.0 30.0

New River @ Grey Point
NR3

0.10.0 10.0 20.0 30.0

3.0

0.0
0.1

1.0

2.0

New River @ market 49
NR1

10.0 20.0 30.0

0.0

1.0 .
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New Rivez @ Sneads Fe’y
02093197
10.0 20.0 30.0

DO (mgl)
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Figure 6. Depth profiles of dissolvexl oxygen (DO), temperature (TC) and salinity (S) for main stem stations on the New River
during August 29, 1989.





pH. Surface pH measurements ranged from 5.5 to 9.1 standard units (SU) with a

average of 7.7 SU. The measurement of 5.5 SU was made at Gum Branch (02093000)

on July 20, 1987. Organic discharge from the Richlands WWTP could result in lowered

pH values at this site. The elevated pH values made in Wilson Bay (WB05) were probably

due the increased algal activity in the area of the City’s discharge.

Average pH values for the river stations were highest from the New River between

Southwest and Northeast Creeks (NR) down to Sneads Ferry (Figure 7). These values

were within the state standard of 6.8 to 8.5 SU for tidal waters.

Figure 7. pH values for New River June-September 1986-1989.

Conductivity and Salinity. Conductivity and salinity measurements indicated that salt

wedges extended to the 17/24 bridge. Data collected in 1985 indicated that salt wedges
occur as far upstream as Tar Landing which is approximately six miles upstream of the

17/24 bridge. Salt wedges were present at all river stations except during high or steady
winds and rain events. These two factors resulted in mixing throughout the water column.

In May 1986 salt wedges occurred in the tributaries with a wedge reaching as far up
Northeast Creek as Little Northeast Creek, which is approximately four miles from the

mouth of Northeast Creek.
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Salinities were significantly higher at Sneads Ferry (02093197), the station closest to

the Atlantic Ocean (Figure 8). Surface salinities ranged from 11 to 26 ppt at this station.

No significant differences (p>0.5)were found in conductivity or salinity between

years.

30

25

20

Figure 8. Salinity concentrations on the New River June-September 1986-1989.

Secchi Depth and Turbidity. Secchi depth measurements ranged from 0.2 to 1 meter

during June through September (Figure 9). Lowest Secchi depth measurements were

found in Wilson Bay at the Park (WB05) and in Northeast Creek at Hwy 24 with highest

values near Hadnot Point (NR2). Turbidity readings were also elevated at this station

(Figure 9) although not above the state standard of 25 NTU.

Only two turbidity values were above the state standard of 25 NTU during this study,

from Gum Branch. On July 13, 1988, turbidity was 50 NTU and, on June 27, 1988, it

was 32 NTU. No secchi depth readings were taken at this station. Chlorophyll-a

concentrations were low (8 and 10 ug/l) indicating that algal activity was not contributing to

the high turbidity. Rainfall the day before and on the day of sampling probably resulted in

increased turbidity.
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Figure 9. Secchi depth and turbidity for the New River June-September 1986-1989.
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Both Wilson Bay and Brinson Creek had shallow Secchi depths due to their shallow

depths (average one meter) and very murky sediment which is easily disturbed by wind

action. Wilson Bay also had the highest chlorophyll-a concentrations and phytoplankton

populations indicating that phytoplankton probably contributed to the reduced Secchi

depths although the turbidity values in Wilson Bay and Brinson Creek were not

significantly elevated.

There appeared to be a slight decrease in turbidity and an increase in Secchi depths as

the stations progressed downstream. Deepest Secchi depths and lowest turbidity readings

were found near Hadnot Point. Downstream of Hadnot Point Secchi depths decreased and

turbidity increased due to tidal influences and increased salinity.
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NUTRIENTS

Nitrogen. Within the New River highest average concentrations of nitrogen during
June through September were found at Gum Branch (02093000) during 1987 (Figure 10).
This area is highly agricultural with fields extending to the fiver banks in many areas.
There are two permitted dischargers above this station. Carter Packing (NC0002968)
discharged above this sr.tion until its permit was rescinded due to violations of its BOD5,
total suspended solids and nitrogen effluent limits. This operation ceased discharging in

August 1987. Richlands WWTP’s discharge (NC0023230) is also located above Gum
Branch on Mill Swamp. Self-monitoring data for both dischargers is contained in Table 5.
Richlands WWTP had the highest contribution of nitrogen to the system with average total

nitrogen (TN) concentrations ranging from 6.12 to 16.30 mg/l. Both ammonia/ammonium
(NH3/NH4) and TN concentrations in Richlands discharge decreased in 1989. These
decreases were accompanied by decreases in flow out of the plant and decreases in nitrogen
at Gum Branch.

Table 5. Self-monitoring data for Carter Packing Comtiany and Richlands WWTP by

CARTER PACKING CO. RIHLANDS WWTP
PARAMETER YEAR NC0002968 NC0023230

NI-13/NH4 mg/l 1986 5.80 1.00 3.17 13.20 LT 2.41
1987" 4.80 LT 2.53 4.80 .03 2.39
1988 permit rescinded 5.70 LT 1.96
1989 3.51 .12 1.52

1986 not measured 15.37 2.50 6.94
1987 35.70 7.57 16.30
1988 permit rescinded 11.93 9.8 10.70
1989 10.30 2.25 6.12

1986 not measured 4.70 .30 1.92
1987 6.30 2.42 3.75
1988 permit rescinded 3.33 1.11 2.12
1989 4.67 .90 1.74

ACTUALFLOWMGD 1986 .01 .01 .01 .299 .011 .077
1987" .01 .008 .009 .268 016 .075
1988 permitrescinded .195 .003 .041
1989 .196 .010 .029

*Only Janua throu/h July data for Carter Packin Co.

Downstream, highest nitrogen values were recorded in Wilson Bay (WB05 & WB50)
and Brinson Creek (BC). Wilson Bay receives discharge from the City of Jacksonville
Wilson Bay WWTP (NC0024121). This plant has had overflows and frequent violations
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of its permit limits. Dye work completed in 1987 documented a long retention time and

limited water circulation patterns within the bay, and indicated that tidal variations were not

effective in flushing the bay. As a result of these conditions, Wilson Bay is highly

eutrophic with sufficient nitrogen concentrations to support bloom phytoplankton

populations year round (Figure 11).
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Figure 11. Nitrogen concentrations for Wilson Bay, New River 1986-1989.

Nitrogen concentrations in the lower New River from marker 50 down to Sneads

Ferry were lower than in the upper river with NO2/NO3 below detection in 88 percent of

the samples.
No significant differences were found between years for nitrogen.

Phosphorus. Phosphorus concentrations were elevated from Gum Branch to Wilson

Bay and decreased downstream to Sneads Ferry (Figure 12). Highest concentrations were
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seen in Wilson Bay during 1987 when PO4 concentrations averaged 0.60 mg/l and TP

concentrations averaged 0.85 mg/l. The threshold concentration of PO4 for algal growth is

0.05 mg/1 and the minimal concentration for TP is 0.1 mg/l. Phytoplankton populations

reflected this abundance of nuwients with average biovolumes of 13,619 mm3/m3 and
densities of 319,444 units/ml. Bloom conditions .are considered to exist when

phytoplankton biovolume reaches 5,000 mm3/m3 and/or density reaches 10,000 units/ml.

Tributary stations had higher concentrations of phosphorus compared to stations

located below Wilson Bay (marker 50). Values for Morgan Bay and Sneads Ferry were
lower than in the tributaries.

There appeared to be a slight decrease in phosphorus concentrations at all stations in

1989. ANOVA results indicate that TP and PO4 were significantly lower in 1989 than in

1987; however, there was no significant difference between other years. Several factors

may have contributed to this decrease. Rainfall in 1989 was slightly higher during the

sampling period. In 1987 the Clean Detergent Act was initiated which banned the use of

phosphate detergents and cleaning agents throughout the state. No clear indication of the

decrease was evident in a review of self-monitoring data. An in-depth review of self-

monitoring data would be necessary to discern the presence of any differences before and

after the Clean Detergent Act. This was not performed as part of this study.

BIOLOGICAL DATA

Biochemical Oxygen Demand. Biochemical oxygen demand (BOD) provides an

estimate of the amount of oxygen being utilized by biological and chemical processes
within the water column. Five day BOD readings were used in this study. Values ranged
from 0.6 to 13 mg/1 with an average of 4.1 mg/1 for all stations. Highest BOD readings

were obtained at Wilson Bay and Brinson Creek (Figure 13). The average concentrations

for Wilson Bay at WB05 was 12 mg/l and at WB50 the average was 8.5 mg/1. The average
concentration for Brinson Creek was 8 mg/1. All other stations had values below 6 mg/l
except for a few outliers. The high BOD values for Wilson Bay and Brinson Creek reflect

the amount of effluent in each area. Brinson Creek has a 7Q10 of 0.05 MGD and has five

permitted dischargers with permitted flows totaling 0.24 MGD. Actual discharge into

Brinson Creek is approximately 0.07 MGD according to self-monitoring data. This is still

above the stream’s 7Q10 (1.4 times greater). Wilson Bay receives 4.46 MGD discharge
from the Wilson Bay WWTP. Problems with the plant have resulted in a large buildup of

sludge in Wilson Bay increasing BOD (DEM unpublished data).
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Figure 13. Box chart for BOD 5-day for the New River June-September 1986-1989.

Downstream from Wilson Bay there was little difference in BOD except in Southwest

Creek at Hwy 24 (SW1) and Little Northeast Creek (0209317585). BOD at these stations

was lower than other stations with concentrations of 0.5 to 2 mg/1, respectively.
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Fecal Coliform Bacteria. Fecal coliform bacteria are used as a likely indicator of the

presence of other harmful bacteria in surface waters. Most fecal coliform values in the

New River were below the state standard of 200 membrane filter fecal coliform

colonies(MFFCC)/100ml (Figure 14) with highest values found in the tributaries. Most of

the high concentrations below Gum Branch were associated with rain events indicating that

nonpoint sources were the primary cause for the elevated levels.
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Figure 14. Average summer (June-September) fecal coliform values for New River

1986-1989. Values at NR3 and 02093197 were so low they did not graph.

Wilson Bay was an exception to this as concentrations in 1988 and 1989 were

consistently above 200 MF’FCC/100ml. Concenn’atios in Wilson Bay ranged from 150

to 6,800 MFFCC/100ml during 1988 and 1989. These concentrations are a result of

operational problems at Jacksonville’s Wilson Bay WWTP. As a result of these and other

state standard violations, Jacksonville will be closing this treatment plant and is in the

process of designing a new WWTP. DEM staff have recommended that the plant be

nondischarge due to the nutrient sensitive nature of the New River around Jacksonville.

Aquatic Macrophytes. Samples collected from the New River above Tar Landing in

1985 indicated that alligatorweed (Altcrnanthcra philoxeroides) was present in abundance in

the river basin. This macrophyte may be found free-floating, loosely attached and forming

mats, rooted, emersed, or in a dry field. Alligatorweed prefers fresh, highly fertile water,

but will tolerate brackish water to 30 percent sea water. Dense mats of this weed interfere

with navigation, recreational water uses, increase sedimentation, and reduce the drainage

capacity of canals and streams which can result in flooding.

Alligatorweed, essentially confined to the coastal plain, is widespread and locally

abundant in the Alligator, Cape Fear, Little, Lumber, New, Pasquotank, Perquimans,

Scuppernong, Tar, and Waccamaw Rivers. Of the forty-five coastal plain counties,

twenty-nine reported alligatorweed infestations (Langeland 1986). The major impact in the

study area is the upper narrow reaches of the New River, Half Moon and Blue Creeks, and
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Chaney and Mill Creeks, tributaries to the New River located in Jacksonville. As part of

the Division of Water Resources Aquatic Plant Control Program, several small plots of

alligatorweed (less than five acres) have been treated with Rodeo in Chaney and Mill

Creeks in the past three years.

Chlorophyll-a and Phytoplankton Biovolume and Density. Chlorophyll-a
concentrations during the four year study ranged from <1 to 310 ug/ml. Twenty eight of

fifty two (54%), 26 of 52 (50%), 16 of 47 (38%), and 11 of 29 (38%) of the chlorophyll-a

samples analyzed in 1986, 1987, 1988, and 1989 respectively were above the state

standard of 40 ug/l. The apparent decrease in the number of violations is probably due to a

shift in emphasis from the Morgan Bay area to the lower fiver stations in 1988 and 1989.

Values from Wilson Bay (stations WB05 and WB50) averaged over 100 ug/ml and 88

percent of the samples were above the standard for the period of study. Maximum levels of

260 and 310 ug/ml occurred at WB05 in July 1986 and June 1987 respectively (Figure

15). Wilson Bay receives discharge from Jacksonville’s WWTP, which has a permitted
flow of 4.46 MGD. The slow flushing rate found in Wilson Bay conbutes to the

eutrophication problems experienced there by increasing the retention time in the bay. The

nutrient concentrations remained very high in this section of the fiver even in the presence
of bloom level phytoplankton populations.

Figure 15 depicts the monthly (June-September) chlorophyll-a values measured in the

NeW River. Measurements taken at Wilson Bay and upstream consistently ranged above

the 40 ug/l standard while the stations located below Wilson Bay rarely exceeded the 1;.mit.

These differences may be due in part to the higher concentration of the dischargers from

Wilson Bay upstream and in part due to the greater dilution in the lower reaches where the

fiver is much wider and tidal influences are greater.

The following classes of algal were represented in samples collected from the New
River: cryptomonads (Cryptophyceae), diatoms (Bacillariophyceae), greens

(Chlorophyceae), chrysophytes (Chrysophyceae), dinoflagellates (Dinophyceae),
euglenoids (Euglenophyceae), and yellow greens (Xanthophyceae). Dominant algal
classes representing more than 20 percent of the biovolume are presented in Figure 16.

Diatoms, dinoflagellates, and chrysophytes were the dominant classes during most of the

summer. These classes are normally dominant in brackish waters.

Of the total 180 phytoplankton samples collected for quantitative analysis, 110

samples contained either elevated algal biovolumes or densities. Thirty-six of these

samples were collected from the New River, 35 came from Wilson Bay, and the remaining
39 samples were collected from the tributaries.
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Figure 15.
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Monthly (June-September) chlorophyll-a concentrations by year
for New River mainstem stations and Wilson Bay, 1986-1989.
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Figure 16. Percent biovolume by class for the mainstem stations of the New River, June-September 1986-1989.





Station 02093000 (Gum Branch) is located 15 miles upstream of Wilson Bay, is

more riverine, especially during periods of high flow, and is less likely to exhibit elevated

levels of algal activity. As depicted in Figure 17, the average values for this station are well

below those exhibited at any other station. Chlorophyll-a value.s averaged less than 7 ug/1

and phytoplankton biovolumes were dominated (c.omprising more than 20 percent of the

total biovolume) by Tabellaria fenestrdta (Bacillariophyceae) and Miactinium pusillum

(Chlorophyceae). The sample from September 1988 was dominated by C_r_tomonas
erosa (Cryptophyceae).

Station 02093032 (Highway 17/24 bridge) is approximately three miles upstream of

Wilson Bay and experiences slight tidal influence. Phytoplankton density and biovolume

from this station in June were dominated by Cyclotella species 2, Skelotonema ostatum,
and Tabellaria fenes’ata. These three diatom species made up 75 percent of the biovolume

and over 80 percent of the algal density. Cy_clotella species 2 and Skelotonema costatum

are often found in estuarine systems and are common to the lower Neuse and Pamlico

River Basins.

In 1986, Cyclotella species 2 comprised 55 percent of the biovolume and in 1987 the

dinoflagellates, Gymnodinium aurantiurrl and G. species 2 dominated 85 percent of the

algal biovolume. The Xanthophyte, Olisthodiss carterae, contributed 86 percent and the

Euglenophyte, Lepocinclis species 3 comprised 70 percent of the 1988 and 1989 algal
biovolume, respectively. These three species, along with G_vmnodinium nelsoni were co-

dominant in August and September for all four years.
The two stations located in Wilson Bay, WB05 and WB50, were dominatel by

diatoms (Bacillariophyceae). Cyclotella species 2 was the major dominant algae and

comprised at least 50 percent and in several cases over 90 percent of the total biovolume.

This small centric diatom is apparently able to outcompete other species in this highly

eutrophic bay and attain elevated population levels. Yearly averages for algal biovolume,

density and chlorophyll-a content all corresponded well for these two sations (Figure 17).
The small size of these diatoms is evident when density estimates were compared to

biovolume estimates. For example, a density of 500,000 units/ml at WB05 in July 1988
had a biovolume of only 12,000 mm3/m3. Gymnodiniurrl aurantium and G. species 4,

along with Chroomonas caudata (Cryptophyceae), were also dominant at these stations.

Biovolume estimates at NR, located downstream of the Wilson Bay arez between the

mouths of Northeast and Southwest Creeks, were dominated by Cyclotella species 2.

Gymnodinim aurantium, G. species 4, and Gyrodinium aureolum dominated the 1988

samples and again in July 1989.
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Stations NR 1, NR 2, AND NR 3 are located farther downstream and were only

sampled in 1989. Domination of phytoplankton at these stations varied between

Gymnodinium aurantium, G_vrodinium aureolum, Oxyrrhis marina, Prorocentrum
minimum, common estuarine dinoflagellates, and Dic_tyocha fibula (Chrysophyceae).

costatum. closterium, N. species, and
stolterfothii were the dominant diatoms at 02093197 (Sneads Ferry) due to their euryhaline

nature. These algae were responsible for at least 40 percent of the biovolume in July and

September of 1987, June of 1988, and June and July of 1989. Chroomonas r0phioxeia
and C_ryp_tomonas (Cryptophyceae) made up 50 percent of the biovolume in August
and September of 1988. Cerafium species, Peridinium trochoideum, and Oxvrrhis marina

were the dominant species in July and August 1988. Peridinium trochoideum and

Qspecies 4 dominated samples from June and August 1989.
Algal populations at the mouths of the tributaries were similar to the New River

assemblages. Brinson Creek (BC) exhibited elevated levels of phytoplankton several times

in the study period. Nutrient concentrations were also elevated at this station. A

chlorophyll-a value of 220 ug/1 was recorded from July 1986 when Cyclotella species 2

made up 97 percent of the biovolume. This species alo played an important part in the

composition of the phytoplankton populations of Northeast, Southwest, and Wallace

Creeks.

Species composition, extremely elevated levels of chlorophyll-a, nuisance

phytoplankton populations during the growing season in corabination with the continued

presence of high nutrient concentrations indicate that this r,.rea is very eutrophic and nutrient

controls are warranted.

Algal Growth Potential Test. Algal growth potential tests (AGPT) provide
information on capacity of a water body to support nuisance algal populations and

determine which nutrient may be responsible for limiting algal growth (USEPA 1978). In
order to perform this test, water is collected, autoclaved, and filtered. Samples are then

treated separately with additions of nitrogen and/or phosphorus. When the added nutrient

results in an increase in mean standing crop (MSC) over the control, that nutrient is said to

be limiting to phytoplankton growth, indicating that increases of the limiting nutrient to the

water body could result in nuisance algal populations. A MSC of 5 mg/1 or less generally
is a level that will not promote excessive algal growth. MSC exceeding 10 mg/1 are

associated with highly productive waters which may be subjected to nuisance algal blooms
and fish kills
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In June 1989, AGPTs were performed for DEM by the United States Environmental

Protection Agency Region IV personnel on samples collected from three stations in the

New River. The stations were located above, in, and below Morgan Bay. This area was

chosen as Jacksonville was contemplating moving their Wilson Bay discharge to this area.

The results indicate that the addition of nitrogen to the samples greatly increases algal

production (Table 6). Little change occurred to any samples when phosphorus was added

indicating that phosphorus is already present in sufficient quantities to support algal

growth. Data from the control samples indicated that NR50, located in the middle Of
Morgan Bay, can already achieve a MSC above the 5 mg/1 lower level without any addition

of nutrients. Therefore existing conditions at this station are favorable for algal blooms.

The reduction of phosphorus as outlined in the NSW recommendations would drive

the system toward phosphorus limitation. This would theoretically reduce the control MSC

and reduce the phytoplankton levels and the likelihood of nuisance blooms.
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Table 6. Results of the Algal Growth Potential Tests performed on the New River, Onslow County,
June 20, 1989. Test organism was Selenastrum capricornutum.

MEANMAXIMUM STANDING CROP (mg/l)
STATION TREATMENT REP REP 2 REP 3 MEAN RANGE
NR50 CONTROL 4.73 6.40 5.29 5.47 1.67

C+N 12.19 14.04 15.17 13.80 2.98
C+P 5.24 5.64 3.97 4.95 1.67

NRI CONTROL 4.96 3.99 3.10"* 4.48 0.97
C+N 18.21 12.61"* 18.21 18.21 0.00
C+P 8.70** 5.02 4.72 4.87 0.30

NR2 CONTROL 3.14 1.57 2.36 2.44 1.33
C+N 16.35 16.82 15.55 16.24 1.27
C+P 1.43 1.22 1.61 1.42 0.39

** outlier
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APPENDIX I. NPDES dischargersto the New River above Hadnot
Point. Se Appendix Tl for discharger names and
flows.





APPENDIX II. Information on dischargers into the New River above Hadnot PoinL See Appendix for
locations.

MAP # PERMIT # DISCHARGER

UDoer New River

1 NC0043699
2 NC0071706
3 NC0060739
4 NC0062294
5 NC0036226
6 NC56049
7 NC0023230
8 N2995

Blue Creek

9 NC0049671
10 NC0044377
11 NC0043656
12 NC0043702
13 NC0056952

Brinson Creek

14 NC0051853
15 NC0002585
16 NC006!565
17 NC0028223
18 NC0057053
19 NC0028215

Wilson Bay

20 NC0024121

Northeast Creek

21 NC0000698
22 NC0043711
23 NC0071536
24 NC0034991
25 NC0036676
26 NC0023825
27 NC0022452
28 NC0031577
29 NC0049387
30 NC0032239
31 NC0063011
32 NC0063002

Summersill Elementary School
Hinson Arms Apartment
R.P.D., Inc.
Rock Creek Golf & Country Club
Lauradale Subdivision
Hurst Development
Town of Richlands
USMC Camp Geiger

Totals

Biscuit Town Restaurant
Worsley Company, Inc.
Blue Creek School
Southwest High School
Pollard Enterprises

Totals

Southgate MHP
A- Cleaners
Cmady Road Tract
Beachams Apts #1
Sentry Enterprises
Beactmms Apts #2

Totals

City of Jacksonville
Totals

Weyerhaeuser
Morton Elementary School
Windmill Restaurant
Hickory Grove MHP
Collins Estates MHP
Webb Apartments
Sherwood MHP
Mercer Environmental-White Oak
Hunters Creek-Viking Utility
Mercer Environmental-Regalwood
USMC Camp Johnson
USMC Tawata Terrace STP

Totals

ACTUAL PERMITIED
FLOW FLOW
OVIGD) OviOD)

.0050 .0000

.0080 .0200
* .1000
ND .1152

.1555 .2000
* .2000

.0292 .2100

1.3630 2.4542

ND .0010
ND .0050

.0053 .0110

.0044 0.0200

.0567 .1370

.0040 .0030

.0069 .0080
* .0400

.0260 .0400

.0170 .0870

.0809 .2780

4.1453 4.4600

.0003 .0033

.0076 .0075

.0020 .0100

.0070 .0225
ND .0250

.0197 .0250

.1500 .0600

.0798 .2200

.0392 .2500

.0790 .3000

.4370 1.0000

1.6084 3.1730
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APPENDIX II. continued

33 NC0034339
34 NC0030813

35 NC0051471
36 NC0058874
37 NC0062642

ND No Discharge

Old Hickory MHP
Kenwood Estates

Totals

Big Pines MHP
Piney Green Shopping Center
Queens Creek Development

Totals

TOTAL FOR ALL DISCHARGERS

* Not Built

-32-

.0120

.0492

.0027

.0062

.0089

7.3214

.0180

.0680

.0065

.0600

.5665

11.1367
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APPENDIX 111. Original 0404 documentation.





DIVISION OF ENVIRONMENTAL MANAGEMEN"7

January 30, 1987

MEMORANDUM

TO:

FROM:

SUBJECT:

George T. Everett
Chuck Wakild /.
R. Paul Wilms

Point Source Nutrient Limitations, New River

Onslow County, N.C.

I have completed my review of the report prepared by the Water

Quality Section concerning the New River in Onslow County. The data
and evidence strongly supports the need for additional point source
control of nutrients into these receiving waters.

Therefore, based upon the evaluation of data, it is the position
of this office that regulations NCAC, 15:2H.0403 and 2H.0404(c) are

clearly appropriate to address this situation.

NCAC, Title 15: 2H.0404(c) states: "The director may prohibit or
limit any discharge of wastes into surface waters if, in the opinion of
the director, the surface waters experience or the discharge would
result in:

(i) growths of microscopic vegetation such that chlorophyll
values are greater than 40 ug/l; or

(2) growths of microscopic or macroscopic vegetation which

substantially impair the intended best usage of the waters."

Therefore, effective immediately, the staff should include
appropriate nutrient limitations (2.0 mg/l total phosphorous) in all
new permit requests and any expansion requests within the New River

Basin upstream from a line connecting Grey Point to a point of land

approximately 2200 yards downstream from the mouth of Duck Creek. This

applies to all main stem waters and tributaries to the New River

upstream from this line of designation.

Upon expiration of existing permits which have a design flow
greater than 50,000 gallons r day, the same nutrient effluent limita-
tion of 2.0 mg/l phosphorous should be applied to the reissued NPDES
pertits.

cc: Steve W. Tedder
Preston Howard
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NEW RIVER BASIN

ONSLOW COUNTY

APPLICATION OF COASTAL REGULATION 2H.0404(C)

The North Carolina Department of Natural Resources

and Community Development

Division of Environmental Management

Water Ouality Section

Jsnury 1987





INIRQUCION

’lhe New River is a blackwater river surrounded by gum-cypress swamp above

Jacksonv011e where the Rover broadens and becomes significant lY affected by tidal

znf luences. Reports of decreases in anadromous fish populations, increasing

frequency of fish kills, discoloration of waters, and tow dissolved oxygen in the

New River prompted the Wilmington Regional Office to request an investigaton to

assess water quality in the Jacksonville area.

This investigation included review of extstng data n the ambient network,

estimates of nutrient loading from point and non-point sources, and monthly sam-

piing n the New River and its tributaries during the summer of 1986.

1he results of this investigation documented an alarming biological response

to current nutrient loading into the New River. The following information summa-

tzes those results and recommends poss0ble actions to mprove water quality in

the New River watershed,
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FIGURE 1. STATION LOCATIONS FOR THE NEW RIVER





BACKGROUN

Problems sssoclaled with the over-ant ,chment ol surface waters have been

,det f,ed in many areas of North Carolina tn recent years These problems are

most obvrous zn fresh waters experiencing advanced stages of eutrophication.

Surface scums of blue-green algae and subsequent fsh klls have occurred,

on the Chowan River in 1972 and Neuse River n 1983

Whle having the potenlial of betng just as harmful, overenrlchment n

estuarine waters is more subtle in appearance. Staff of the Wlmington Regional

Offce observed mpacts often associated with over-enrichment occurrtng

frequently over past years in the New River estuary and ts tributaries near

Jacksonvlle, North Carolina. Sxteen fish kills have been documented in the

area since 1978. Some of these kills were attributed to sewer overflows and oth-

ers to low dissolved oxygen concentratrons as a result of algal blooms.

Problems n the late summer of 1985 were frequent and rather extensive

(Table I). Fish kills occurred in Northeast Creek, WIson Bay, and as far

upstream as Tar Landing on lhe New River in August and September. Low dissolved

oxygen concentrations (<4 mgll) and high chlorophyll-a concentrations (300 ugll]

were associated with these kills. With these increased problems, the Regional

Office raquested the assistance of the Technical Services Branch to assess the

extent and potential impacts of over-enrlchment n this area.

A survey was conducted October 3, 1985 on the New River from Jack’s Point

upstream to a point above Tar Landing where further progress was impeded by a

dense mat of allgator-weed (Alternanthera phloxeroidos]. Low dissolved oxygen

concentratIons were measured in the surface waters at 7 Iocat,ons near and above

the Hwy 17124 brtdge at Jacksonvtlle. Htgh nutrtent and Chlorophyll-a concentra-

tions were measured near Wtlson Bay. As a result of data revtew, tt was deter-

mlr’,ed lhl more intensive m0ntlorng in the Jacksonvlle area would improve

/e,’,men! of water queltly condtltons tn the 8r’a--

l
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Table NEW RIVER PROBLEM SUMMARY FOR LATE SUMMER 1985.

Numerous F sh KI s and Di ssol ved Oxyqen Problems In

Late Summer 1985. (Req ion Requested Assistance)

AUGUST 5

SEPTEMBER 5

SEPTEMBER 17

OCTOBER 3

Fish k near Wl son Bay

Total N 2.2 mg/I In Wi son

Comp la nt qr een soupy wafer

Wilson Bay had many Indicators of

severe nutr ent load ng problems

Ch orophy 300 uq/ TN 3.21 mq/
pH 9.1 OO 16.2 mg/l
F sh k upstream near Tar Land nq

Ch lorophy 72 uq/
Phytop lankton upstream dom nated by Eu Iena

sp nd icat ng organ c enr chment

Ra leiqh & re Iona sta survey

Wi son y TN Sites above 4 m/
NH above 2
Chorophy 88 u/
OO 7 s Ites above 17/24 br idqe <4.1

CONCLUSION STRONG EVIDENCE OF SEVERE ENRICHMENT PROBLEMS IN

TRIBUTARIES AND IN NEW RIVER NEAR JACKSONVILLE,





Monthly sampling was n ated in 1986 n the New River and major

II

near Jacksonville [Fzgure I) Measured parameters zncluded nutr lents,

chlorophyll-a, and phytoplankton concentrat ons, as well as physical data (con-

ducllvlly, dissolved oxygen, lemperature and salinity), and BOD6 end fecal

I[

I1
form

Polnl Sources l
There ere a total of forty-three point source dscharges permitted by the

DIvson within the New River Besln Of these forty-three discharges, thirty-

fzve are built and discharging to waters of the basen. Thirty existing dis-

charges are located upstream of Hadnot Point (near mouth of Wallace Creek] in the

upper basin where the majority of water quality violations have been observed

|

i[
The comb,ned westeflow of these letter thirty discharges totals 10.2 MGD.

Approximately 60 percent of the permitted wasteflow in the upper New Rzver

Basin is discharged to Wilson Bay Another 31 pe.rcent is discharged nto the

l
|

mouth of Northeast Creek. Numerous small discharges (0.001 to 0.100 MGD) are

located along tr ibutar ies throughout the upper basin. I
Nutrient Budget

Preliminary nutrient budgets have been developed for the upper New River

Basin (above Hadnot Point) for total phosphorus (TP) end total nitrogen (TN).

I
l

Nutrient loads were grouped into point source and non-point source categories.

Non-point sources consisted of export from various land uses (i.e. forest, agr i-

culture, wetlands, and urban) and from precipitation to the open water surface

area.

on-pont source loads were estimated using nutrient export coefficients and

I
I
I

land use data provided by the Wilmington Regional Offce (Table 2] The export

oef fclents e p-loadtng rate, n-loading rate] were obtained from the

ChOwn/Alt) PmHrl Action Plan (NRCD, 1982) The total estimated non-point source

IP and IN l(d r 499]0 kglyr and 54745 kglyr respect vel y

I
I
I





TABLE ?. N(,n-polr, NutrIent Loadln9 to the Upper Ne. River Basln

SOURCE LAN5 USE ANEA F-LOADING RATE P-LOAD N-LOADING te N-LOAO

s"

Forested 36.7 (50.7) lO 347 16 b0175

Agrlcultural/Cleared III.8 71.I) 110 16698 625 %875

arshlgetlands 36.7 IN.B) !0 3&7 165 5478

Urban High get,sliT 133.6 (18.e) ?00 26720 5?5 7(,140

Urban- Low Oensty 11.7 (1.6: 90 1053 375 4387

Precipitation to 22.5 (3.1; 6 1463 87 1%88

Open gater

TOTALS 719.0 9928

TABLE 3. ;(,nt Source Nutrient Loadn to te Up;er IF. Sver

BASIN SEGeENT TOTAL POINT SOURCE ESTIMATED POINT ESTIMATED POINT
FLOW (MGD) SOURCE TP (kgl)r) SOURCE TN

Headwaters 0.k29 3850 1613615

of New River (2960-740) (8765-I1851

)lue Creek

Brinson Creek

Wilson Bay

Southwest Creek

Northeast Creek

0.131 1175 315
(905-I451 (7675-3615)

0.738 2135 5715
(16k0-2630) (860-6570)

6.06 54380 145570
(41830-&6930) (12380-1873201

0.068 60 1635
(470-750) (1390-18801

3.!38 28155 75375

-61-





Figure 2.

Upper New River Basin Nutrient Budgets

EXISTING
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Point source loads were estimated using probable nutrient concen(raton

ranges oblaned from basin-pooled self-monitor ing data [performed for Neus Rver

and TarlPamlco Rver studles) and permitted wastflows (Table 3]. Wasteflows

were totaled for various basin segments and then multtpled by 6.5 mgll TP and

tZ 4 mgll TN to determine point source loads. These concentratzons reflect the

mdpotnts of the lkety ranges of TP, 5.0 to 8.0 mgll, and TN, 14.8 mglt to 20

mg/I Loading eat,mates wh,Ch reflect the ranges are shown tn parentheses below

the average estimates in Table 3. The total estimated point source (at permitted

conditions) TP and TN loads are 91,735 kglyr and 245,580 kglyr.

The estzmated point source phosphorus load is nearly twice that of the

non-point source estimate, accounting for 65 percent of the total basin toad

(Figure 23. The expected nitrogen contribution from point sources is expected to

be about equal to the non-point source TN load [Figure 23 These substantial

contributions from point sources to the overall nutrient load have led to ele-

vated nutrient concentrations within the New River Basln.

RESULTS OF 19BG SUMMER SURVEY

River Sites

Sampling included G sites on the New River from Gum Branch to Sneads Ferry.

Mean values of nutrient, chlorophyll-a and phytoplankton data are presented tn

Table 4 and the corresponding distributions are shown by station location tn Fig-

ures 3, 4 and 5.

It should be noted that nutrlent values at Gum Branch were elevated (mean

TP:0.3 mgll] and tended to increase during periods of low flow, which generally

indicates point source impacts. Problems were identified with effluent

charges from Carter Packtng Company. A total of 48 effluent vtolattons (see

attacheO) were found durtng a 23 month per od Therefore, Gum Branch would not

erve a a epreentt tve upstream "background level" Iocat on





Downstream, total nitrogen was relatively high ()I mg/l) at Highway 17124

near Jacksonv,lle, increased dramal,cally al Wilson Bay, and gradually declined

to more desirable concentrations af $neads Ferry which is about 30 miles down-

stream f Gum Branh and is verynear the Atlantic Ocean.

Mean concentrations of total phosphorus displayed a slmllar pattern in a

downstream progression Relative concentrations were not as elevated as nitrogen

at Gum 8ranch, but were extremely high nearxWilson Bay.

Chlorophyll-a and phytoplankton analyses revealed a tremendous response to

over-enrlchment in the Jacksonville area. Mean chlorophyll-a concentrations from

the Hwy 17124 bridge to Station NR 50% (New River at mid channel near the

mouth of Northeast and Southwest Creeks ranged from 48-165 ugll (Figure

It should also be noted that dominance by a single group of organisms was

responsible for most of the measured chlorophyll-a concentrations in the Wilson

By area Those phytoplankton present were not surface, scum forming, species as

seen in our freshwater rivers, but were found in concentrations large enough to

severely affect dissolved oxygen in shallow areas. his type of/uni-algal dom-

inance is not generally healthy to most food webs (Fgure 6).

I
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TABLE’ 4 NEW R VER

STAT ON

GUM BRANCH

NEW RIVER 17/24

WILSON BAY 5

WILSON BAY 50g

NEW RIVER @ 0(

NEW RIVER g SNEAOS

SITES

BRIDGE

FERRY

MEAN

CHL-8

ua/t

VALUES

TN

m.q/I

JUNE-SEPT 1986.

TP DENSITY BI OVOLUME

mq/l un ts/ml mm3/m3

2.76 0.30

51 1.15 0.19 11,400 5,00

165 1.94 0.62 }20,600 44,800

161 25 0.40 119,800 19, 900

48 0.?6 0.16 62,100 9,400

18 0.73 0.11





Figure

MEAN SUMMER TOTAL PHOSPHORUS CONCEN’I’RATIONS FOR NEW RIVER 1986
JUNE-SEPTEMBER RIVER STATIONS
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Figure 4.

MEAN SUMMER TOTAL NITROGEN CONCENTRATIONS FOR NEW RIVER 1986

JUNE-SEPTEMBER RIVER STATIONS.
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Figure 5.

MEAN SUMMER CHLOROPHYLL-a CONCENTRATIONS FOR NEW RIVER 1986

JUNE-SEPTEMBER RIVER STATIONS.
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Figure 6.

DENSITY & B OVOLUPIE BY CLASS!FOR WILSON BAY
JULY 1.9B6DENSITY
..:., :,:.., -OTHER, .:-. 2.54%

BAC 97.46%

BIOVOLUME OTHER 1.98%

BAC 98.02%





Tributary $tte

Mean concentrations of chlorophyll-a, nutr ents, and phytoplankton for major

tr butar es to the New Rver near Jacksonvlle are presented n Table 5. Br tnson

Creek was sampled near the mouth Only. Chlorophyll-a concentrations at this ste

exceeded the water quality standard each date sampled and the mean value was 103

uoll Lttle Northeast, which flows into Northeast Creek, also contained chlo-

rophylt-a values well above the standard.

Chlorophyll-a standard exceedances were also identified at the mouths of

Northeast, Brinson, Southwest and Wallace Creeks (Figure 73 The only sites

sampled d.uring the survey that did not seem to be experiencing significant

effects from overenrchment were the most upstream stes on Wallace and Southwest

Creeks.





TABLE 5. NEW

STATION

BR INSON CREEK
LITTLE NORTHEAST
NORTHEAST CREEK

(MOUTH)

SOUTHWEST CREEK
(MOUTH)

WALLACE CREEK
(MOUTH)

RIVER TRIBUTAR ES MEAN VALUES

CHL-a TN TP

uq/l mql mqll

JUNE-SEPT

OENSITY

units/ml

(MOUTH) 103 1.16 0.38 97,100
CREEK 60 0.58 O. 13

(UP) 54 0.77 0.18 120,600
79 0.84 0oi7 95,200

(UP) 2 0.77 0.09 200

46 0.86 0.17 31 ,800
(UP) 6 .04 0.13 2,400

8 0. 64 0 13 15 000

1986.

BIOVOLUME

mm3/m3

15,600

15,800
11,200

100

7,300
3,400

6,100

-5!-





Figure 7.

MEAN SUMMER CHLOROPHYLL-a CONCENTRATIONS FOR NEW RIVER 1986
JUNE-SEPTEMBER TRIBUTARY STATIONS.
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gnclsigns

Current nutrient loading nto the New R,ver and ts tributaf,es near Jack-

sonvllle. N.C. are significantly mpactng water qal,ty as cndicated by the fol-

lowing:

Almost 80% of chlorophyll-a samples taken during a survey in the New Rver

and the mouths of Br nson, Little Northeast, Northeast. Southwest and Wallace

Creeks from June-September 1986 exceeded 40 ug/I.

Phytoplankton biovolumes measured during ths time period often exceeded

5,000 mmalm with uni-algal dominance by certain phyloplankton.

Phytoplankton density as hagh as 813,000 units/ml were measured in Wilson

Bay. A denszty of 100,000 unts/ml zs considered a "bloom" by any phyto-

plankton ecologist.

The numerous fish kills and low dissolved oxygen levels, in association with

highly colored water and elevated chlorophyll-a levels during the past few

years provide strong circumstantial evidence that growths of microscopic

vegetation substantially impatr the intended best usage of the waters.





NEW RIVER SUMMARY & RCqMMNOATION

Based upon the data and evidence available, it is a staff recommendation

thatthe Director exercJse his authority as provided in NCAC, Title IS: 2H.0404

which addresses facility location and design involving coastal waste treatment

disposal.

NCAC, T=tle IS: 2H.0404(c) states: "The director may prohibit or Imlt any

discharge o! waste into surface waters if, in the opinion of the director, the

surface waters experience or the discharge would result

(1) growths of microscopic vegetation such that chlorophyll values are

greater than 40 ug/I; or

(2) growths of microscopic or macroscopic vegetation which substantially

impa=r the ntended best usage of the waters.

NCAC, T15: 2H.0403 clearly ncorporales the New River and its tributar =as,

as far as applicability of these regulations to the waters in question.

.It is the staff’s recommendation that the Director determine appropr=ate

nutrient limitations for all new or expanding discharges in this system, as

opposed to prohibition of discharge. Currently there are 43 permitted discharges

in the area. At this time there are four (4) proposed applications and one (1)

proposed expansion. Implementation of .0404(c) therefore would immediately only
’f;

impact (not prohibit) five proposed actions.

There exist two viable options for facilities which currently hold issued

NPDES permits. The first option would be to petition the EMC to exercise

authority relating to the classification of waters. As detailed in NCAC,

T15: .0214, the EMC may designate and classify these waters as nutrient sensitive

(NSW).

A second option would be fol the Director to apply 0404(c) to each exist=rig

fac ty upon exprat on of the exist ng NPDES permtt

!
I
!
1
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I
I
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Both of these options would necessitate nulrient limitations to be incorpo-

rated into final permit I,mitations either basin-wide or case-by-case.

Based upon available data and knowledge, the staff would recommend the same

nutrient limitat is’lhatwill be applie tO the Falls and Jordan NSW basin

strategy.

ffectlveness of

Since point sources account for a major portion of nutrient loading to the

New River Basin, Point source controls will provide an effective means of reduc-

ing elevated nutrient levels. If a 1.0 mg/l monthly average phosphorus limit

were placed on existing discharges, an estimated 85 percent reduction in point

source loading could be achieved. The contribution of point source phosphorus

loading to the upper basin would be reduced from the existing level of 65 percent

to 22 percent (Figure 8). The corresponding reduction in overall phosphorus mess

would be approximately 76,600 kg/yr (55 percent), from 141,665 kg/yr to 64,045

kg/yr (Figure 9).

If a 2.0 mg/l monthly average phosphorus limit were applied, an estimated 69

percent reduction in point source loading could be achieved. The point source

contribution to the basin would be reduced to 36 percent (Figure 10). The corre-

sponding reduction in overall phosphorus mss would be approximately 62,500 kg/yr

(45 percent), from 141,665 kg/yr to 78,160 g/yr (Figure 11).

-55-





Figure 8.

NEW RIVER BASIN TP BUDGET
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Figure 10.
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16.6

19.6

SCHEMATIC DIAGRAM OF NEW’ RIVER SAMPLING STATIONS 191

RIVER MILES STAT 10NS

BR NSON CREEK
(BC)

NEW RIVER 50%
(NR)

SOUTHWEST CREEK
(SW2)

SOUTHWEST CREEK
(sw)

29.9

GUM BRANCH (02093000)

17/24 BRIDGE (02093032)

WILSON BAY 5% (WB05)

’WILSONBAY 50% (WB50)

.H.OH-NORTHEST CREEK (02093186)
EAST CREEK (NE2)

WALLACE CREEK (WCI)

WALLACE CREEK (0209319360)

SNEADS JERRY

(020g17)
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STATI( DAT(

86O7343
80(10

.v.

tl

14
10

1 ll

I I
11

11

I 11

PIO

’ I

DATA SUMMARY BY STATION

O.-A ’IN
3.3 0.4

1.9 0..,

3.1 0.31

0.71 0.19
1.19 O

13 1.19 O
14 12 0.19. 03
1 1.1 0.

210 1 0.7

6 2
II0

1.4 0.

0. 0

1.41 0.47
47 .I 0I

1.12 0.
0. 1. 0.1

05 0.i 0.I
3 07
3 O O
14 0.71 O

110 . O
0. 0.1

0.81 0.16
11 0. 0.15

0.81 01
0. 0.1

0. 0.1
01 0.1
0. 0.1

74 0. 0
81 0.1 0.13
31 0. O
16 0. 0.1G
I 0.1 O
81 0.81 0.13
1 0.1

19 0.49 0.17

1 O 0.12
061 0.1

0.

0. 076 0

O0 T84
S.6 24
6.4 24 7

6.9 19 7.7

7.S 23 7.9

7 26 8
4 27 7.3
4 26 6.6

11 . 213.4 8.4
11.6 24 8.5

0.1 28 8.3

14.2 ]1 0.8

11.3 :3,0 .1

8 29
.8 28.5 7.47

I0.3 29
12 3O 8.4
6 28 6.8

7 27.4 7.78

7 28 8.6
10.8 3O 7.9

7.1
7.3 27.4 7.76

4.7 24
5 26 6.9

S. 23 7

3.4 23 7.3

6.? 29 7.8

.4 29 6.7

45 28 6.
S.S 2. 7.S
8 27 8.5

4.6 29 7.6
7.4 28 7

5.8 26.8 7

6.8 24 7.6

7
4.6 27 6.7

6.8 28 6

4.8 26 722
9.1 0 8.6
6.8 0 7.6

6.8 28 6

6.1 25.98 7.
.8 27
5.7
5 22 7.5

5.5 2

S"/oo DENSI’IY BIOYOLLI"E

15110
4905 1514

7. 340 I4
15 2C40 6860
10 22744 39482
2.5 81
2 S1614

11.7 2 14
I0 14 119
7 4

92 32 61

0

0

0

9 2149 21

14 1118

14. 11

1718

10 1

5O6





STATIO DATE
86017

860819

023197 860611

860814
86310

DATA SUHHARY rY STA’I’IO/

C}’L-A TN TP
4 2.42 0.13
2 0,t2 0.07
18 O.’tO 0.12

41 0.705

" 0.005 0.16"
0.71 0.11

3;6 0.705 0.14

0.45 0.06
14 1.23 0.19
21

0...0 0.08

DO
8 23

4.3 2
73. 2
7.4 3
4.2 2. 21)

6.7 2>8
9.8 17
0.3 33
5.7 27
7.4 26

pH S/co DE]ITY

4.8 815 214
6.4 0 6114 6

19 11646 307
0.6 4z oe
7.8 11180 2143
7 2Y 66Y2

8.4 2
8.6 8
8.6

8.6 16
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Permit #

NC0002968
NC0023230
NC0062294
NC0060739
NC0043699
NC0036226
NC0056049

NC0043702
NC0056952
NC0043656
NC0049671
NC0044377

NC0057053
NC0028223
NC0061565
NC0051853
NC0002585
NC0028215

NC0003239
NC0024121

NCD000698
NC0032239
NC0031577
NC0043711
NC0036676
NC0023825
NC0034991
!C0022462

387
N)()O323

NC000323,

Dischargers to the New River above Hadnot Point

Onslow County

Upper New River

Carter Packing Co.
Town of Richlands
Rock Creek Golf & Country Club
R.P.D., Inc.
Sumersill Elementary School
Lauradale Subdivision
Hurst Development

Totals

Actual Flow

.0100

.0566
ND

.OO5O

.1555

.22 f

Blue Creek

Southwest High School
Pollard Enterprises
Blue Creek School
Biscuit Town Restaurant
Onslow Oil Co.

Totals

.0044

.0047

.0053
ND

ND
.0144

Brinson Creek

Sentry Enterprises
Beachams Apts #I

Canady Road Tract
Southgate MHP
A-I Cleaners
Beachams Apts #2

Totals

.0075

.0260

.O04O

.0069

.0270

.0714

Wilson BaZ

USMC Camp Geiger
City of Jacksonville

Totals

1.1653
2.8260
3.9913

Northeast Creek

Weyerhaeuser
Mercer Environmental Regalwood Subdivision
Mercer Environmental White Oak Estates
Morton Elementary School
Collins Estates MHP
Webb Apartments
Hickory Grove MHP
Sherwood
Hunters Creek Viking Utility

(?amp Johnson

Totals

.0003

.0790

.0635

.0076
ND
.0197
Unknown

.1500

.0392

.975S

.4259

1.7610

-6]-

Permitted Flow

.0100

.2100

.i152

.I000

.0090

.2000

.2000

.8442

.0200

.i000

.0110

.0010
NL
.1320

.0870

.0400

.0400

.0030

.0080

.I000

.2780

1.6000
4.4600
6.0600

.0033

.3OOO

.2200

.0075
0250
0250
0225
0600
25OO
2500

1.0000
3.1633





Permit #

NC0030813
NC0034339

Southwest Creek

Kenwood Estates
Old Hickory

Wallace Creek

Actual Flow Permitted Flow

.0372 .0500

.0120 .0180

Totals .0492 .0680

NI
!
!

NC0023108
NC0030431
NC0062642
NC0051471
NC0058874

Gatlln-Ramsey MHP
Hewitts MHP

Queens Creek Development
Big Pines MHP

Piney Green Shopping Center Bailey & Assoc.
Totals

.2820 .0900

.0144 .0030

* .5000

.0027 .0065

.0062 .0600

.3053 .6595

)te: These are all permitted discharges.

is the total existing dischargers.

They differ from total MGD in handout which

!
!

ND No Discharge
NL No Permit Limit

* Not Built

!
!





FACILITIES LISTED BY PERMITTED FLOWS

1,00 10,000 GPD

’:Carter Packing
Summersill Elem. Sch.

Biscuit Town Rest.
Southgate MHP
A-1 Cleaners
Weyerhneuser
Morton Elem. Sch.

Hewitts MHP
Big Pines MHP

Total

.or00
0090
0010
0030
0080
0033
0075
0075
0065
0513 MGD

11,000 20,000 GPp

Southwest High Sch.

Blue Creek School

Old Hickory MHP
Total

.0200

.0110

..0180
.0490 MGD

21,000 50,000 GPO

Beecham Apt. I
Canady Road Tract
Collins Estates MHP
Webb Apts.
Hickory Grove MHP
Kenwood Estates
Total

51,000 )100,000 GP0

Town of Richlands

Rock Cr. Country Club
R.P.O., Inc.
Lauradele Subdiv.

Pollard Enterprises
Sentry Enterprises

Beecham Apts. e2

Mercer Environ.-Regalwood
Mercer Environ.-Whlte Oak

Sherwood MHP
Hunters Creek Viking Util.

Gatln Ramsay MHP
Oueen Development

P,ney Green Shopping Center
Total

04OO
0400
0250
0250
0225
0500
.2025 MGD

.2100
1152
1000

2000
1000
0810
1000
3000
2200
0600

2500
0900
5000
0600

2 5922 MGD





)1.0

USMC Camp Gelger !.6000

’City of Jacksonville 4 4600

Tarawa Terrace 1.2500

Camp Jackson 1.0000

Total 8.3100 MGD

]oral permitted
for basin above Hadnot Point

11.2050 MGD

OVERAL SUMMARY

Category Category Percent of Total

(GPO) Wasteflow Basin Wesleflow

1,000-10,000 .0513 .5%

11,000-20,000 .0490 5%

21,000-50,000 .2025 1.8%

51,000-)100,000 2.5922 23 1%

)1,000,000 8 3100 74.1%

l
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Permit Limits
M

J Month
July 1984
August
September
October
November
December

January 1985
February
March
April
May
June
July
August
September
October
November
December

January 1986
February
March
April
May
June
July
August

BOD5
8 mgll

Daily Maximum
(rag/l)

38.7
II .7
16.7
48.5
60.4
68.2

25.7
89.0
31.2
56.3

19.9

10.7
33.4
54.8

63.1
16.1
9.0

10.4
15.9
15.8

10.4

Effluent" Limit
Carter Packing

Violations
Company

Nitrogen Ammonia
3 mg/l

Daily Maximum
(rag/l)

TSS
1.4 Ibs/day
Daily Maximum
(Ibs /day)

3.67
1.67
2.75
8.84
6.00
8.84

13.4 1.67
3.4 2.34
7.B 8.34
24.6 5.0
MISSING REPORT

NO VIOLATIONS
MISSING REPORT
MISSING REPORT

4.8

10.4
3.50
7.75

33.9 7.25

23.58
3.00

29.6
1.5
1.84

Oil & Grease
0.5 Ibs/day
Daily Maxiz
(Ibs/day)

0.79

8.0

Violation Totals 21 19

Total number of effluent violations 48
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DIVISION OF ENVIRONMENTAL MANAGEMENT

June 3, 1987

MEMORANDUM

FROM:

SUBJECT:

Dennis Ramsey
Steve W. Tedder
Alan Klimek
Preston Howard

George T. Everett

Point Source Nutrient Limitations, New River
OnslowCounty, N.C.

By correspondence dated January 30, 1987, the Director determined
that NCAC, Title 15: 2H.0404(c) was appllcable to the New River in
Onslow County (see attached).

It has come to my attention that additional clarlfication of the
January 30, 1987 directive may be needed. Effective January 30, 1987,
the staff was instructed by the Director to include appropriate
nutrient limitations in all new permit requests and any expansion
reuests withinthe New River Basin upstream from a line connecting
Grey Point to a point of land approximately 2200 yards downstream frcm
the mouth of Duck Creek. This applies to all main stem water and
tributaries to the New River upstream from this line of designation.

The nutrient limltations to be included are 2.0 mg/1 total phos-
phorous, with compliance to be determined as a quarterly average based
upon weekly data collection.

These limitations are to be applied to all discharges with a
design flow of 50,000 gpd and greater.

If there are questions, please contact.

cc: Arthur Mouberry
Dale Overcash
Trevor Clements





DIVISIGN OF VIRNMENTAL NAGEMENT

January 30, 1987

MEMORANDUM

FROM:

SUBJECT:

George T. Everett
Chuck wakild //"R. Paul Wilms

Point Source Nutrient Limitatlon, New River

OnsloCounty, N.C.

I have completed my review of the repo prepared by the Water

Quality section concerning the New River in Dnslow County. The data

and evidence strongly supports the need for dditional point source

control of nutrients into these receiving wa=ers.

Therefore, based upon T_he evaluation of data, it is the position

of this office that regulations NCAC, 15:2E.0403 and 2H.0404(c) are

clearly appropriate to address this situaticn.

NCAC, Title 15: 2H.0404(c) states: "The director may prohibit or

limlt any discharge of wastes into surface waters if, in the opinion of

the director, the surface waters experience or the discharge would

result in:

(I) growths of microscopic vegetation such that chlorophyll

values are greater than 40 ug/l; r

(2) growths of microscopic or macroscopic vegetation which

substantially impair the intended est usage of the waters."

Therefore, effective immediately, the aff should include

appropriate nutrient limitations (2.0 mg/l :oral phosphorous) in all

new permit requests and any expansion reque-s within the New River

Basin upstream from a line connecting Grey uint to a point of land

approximately 2200 yards downstream from the mouth of Duck Creek. This

applies to all main stem waters and tributaries to the New River

upstream from this llne of designation.

Upon expiration of existing permits which have a design flow

greater than 50,000 gallons per day, the sae nutrient effluent limita-

tion of 2.0 mg/l phosphorous should be appled to the reissued NPDE5

permits.

cc: Steve W. Tedder

Preston Hoard
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APPENDIX IV.

Name of Stream

New River

Blue Creek

Brinson Creek

Wilson Bay
Northeast Creek

Little Northeast Creek

Southwest Creek

Morgan Bay
Wallace Creek

Stream classifications for the New River and its tributaries.

Description Class

From source to Blue Creek C

From Blue Creek to Atlantic Coast Line Railroad Trestle SB

From Atlantic Coast Line Railroad Trestle to Grey Point SC

From Grey Point to Atlantic Ocean SA

From source to New River SC

From source to New River SC

Entire bay SC

From source to New River SC

From source to Northeast Creek C

From source to New River C

Entire bay SC

From source to New River SB

Description of classifications (Title 15A: 2B .0101)

Class C: freshwater protected for secondary recreation, fishing and aquatic life

including propagation and survival; all freshwaters are classified to

protect these uses at a minimum.

Class SC: saltwaters protected for secondary recreation, fishing and aquatic life

including propagation and survival; all saltwaters are classified to protect

these uses at a minimum.

Class SB: saltwaters protected for primary recreation which includes swimming on

a frequent and/or organized basis and all Class SC uses.

Class SA: suitable for commercial shellfishing and all other tidal saltwater uses.
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Apoondx V. Physcal, chomaJ and btoaJ data from New Rier, On$1ow County 1986-198g

[T STA’rK)N

660206 02093000 1110 0.1 15.0 8.0 6.8 1941

860327 02093000 1540 OI 16.0 8.5 6.9 15; O.C
860422 02093000 1400 0.1 170 7.6 7 7 310 0.C

860505 020g3000 1500 0 20.0 7.4 77 484 0

860611 )2093000 1550 O1 24.0 5.6 260

860724 020g3000 1545 0.1 24 0 6.4 7.0 19,’.

860814 02093000 1515 0.1 28.0 6.6 7.1 152

860910 02093000 1230 0.1 190 6.9 7.7 23;

670106 02093000 1525 0.1 9.0 9.2 6.8 14!

870226 02093000 1315 0.1 7.0 9.9 6.1 133’

870324 020g3000

870429 02093000
870622 02093000
870720 02093000
870825 02093000
871001 02093000
880525 02093000
880627 02093000
680713 020g3000

890614102093000
690822102093000
651204102093032
860106:02093032

860206,02093032
960327102093032
860422!02093032
860515i02093032
860611 D2093032
860611 32093032
860611 32093032
860611102093032
860611 32093032

86073002093032
86073002093032
860730 02093032

860730 02093032
860828 02093032
860828 02093032
860828 02093032
860828 02093032
860828 02093032
860930 02093032
860930 02093032
860930 02093032
860930 02093032
870108 02093032
870226 02093032
870324 02093032
870513 02093032
870617 02093032
870622 02093032
870622 02093032
870622 02093032
870720 02093032
870720 02093032
870825 02093032
870825 02093032
870825 02093032
870928 02093032

870928 02093032
870928 02093032
870928 02093032
880529 02093032
860627 02093032

80627 02093032
880627 02093032
880627 02093032
880627 02093032
880726 02093032
880726 02093032
860726 02093032
880830 02093032
880830 02093032
880830 02093032
880926 02093032
880928 02093032
880926 02093032
880926 02093032
890613 02093032
890613 02093032

TIME CEPTH TEMP H CCIO SAL. 3HL./I NI TKN NI ’1 TP PO4 BO FEC/ ,TUR DENSI’I BIOV

"C rag11 U uMhol pt u9/I trig11 m91l; mgll mgll m9/I rag11 mgl COL." FTU inlt$1ml /m

5da

043 0.7 20 90 0.4 0.119 230

0.43 O.E 10 70 0.2( 0.10 1.E 100

290

1605 0.1 13.0 9.4 7.3 1720
1540 0.1 18.0 7.5 7.S 162.G
1815 0.1 23.0 S.2 6.7 2301 O.C
1100 0.1 25.0 5.5 1981 0.C

1100 0.1 20.5 2571 0C

1047 0.1 19 0 2 7.2 81 0.C
1300 0.1 20.0 7.4 8.3 1981

1645 O1 22.0 9 7.1 25!
915 0.1 23.0 4.7 7.4 31

1330 O1 21.5 69 7.3 196

935 0.1 22.6 6.6 7.1 19;

0.1 12.0 6.4 6.& 35," 0.C
1540 0.1 9.0 9.9 7.9 400( 30
1220 0.1 16.0 9.6 7.1 181( 1.0
1450 O1 17.0 8.2 6.9 29:, 0.C

1430 0.1 19.0 10.1 8.3 1710( 8.0
1430 0 23.0 75 7.9 2010( 13.C

1007 0.1 260 7.2 8.0= 83301 6.0
1007 0 27.0 6.2 940( 6.0
1007 27.0 3.6 1152( 7.C
1007 5 27.0 1.9 1440( 10.C
1007 2.0 27 0 0.3 1584( 11

1140 0.1 27 0 0 7.31 108( 1.0
1140 05 28 0 4.0 95| 1.0
1140 1.0 270 3.3: 931 0.5
1140 1.5 28.0 0 11 2540( 16.C
1205 0 1’ 26.0 4.01 G( 27( 0.0
1205 0.5 25.9, 21 6 28 0.0
1205 10 25.81 44 6.( 294 0+0

1205 1.5, 25 21 4; 6.( 271 0.0
1205 2.0, 24.5i 3.61 6.( 281
1115 01, 26.4i 11 3 8.4 1367(

1115 0.5; 27.01 10.; 8.4 1356( 7.6
1115 1.( 26. 11 7.7 1691( 95

1500 0.1; 0 8.(, 7.,I 48( O.O
1250 0 1 80i 8.61 6.; 66C 0.0

1540 0 I 15 0 7.7 7.( 218( 10

01

1257 0.1:28.0 12.S G10(

1257 1.028.0 9.2 760

1257 1.5 280 0.2: 1600( I0.C

1650 01310 63 7.E 1919( 11.2
1650 10! 30.01 2.6 7.1 2260( 13.6

1236 0.1! 266, 0 6(, 497( 2.3
1236 0.5 25.Z 59: 681 699( 35
1236 1.0; 27.: 1.4i 6978 1959( 11.2
1445 0 11 26 7! 2.4 1167( 6.4

1445 0.51 256; 6 21 1331( 7.4

1445 1.( 25.81 01 6.7 1660( 10.9

1445 26.11 0 11 6.7 2101( 125

1225 0.1 230 A51 6 124f 1.0
1013 0 26.51 S 2i 918(

.1013 0! 26; 5.; 7.4 933C

1013 261 5.1 7.4 938( 49
1013 1.; 26.(, 5.C 991( 5.3
1013 2 28; 2 7 1510( 85
1354 0 29 12(, 8.( 363; 2.0
1354 0 28 5.3 562! 3.0

0920 0.1 27 7.; 262( 08
0920 O; 271 338(

0920 27.1 5; 386( 16
0944 0 23 0 6 1248(

0944 ’4 0f 1715C 100
0944 2.C 24 0 1862( 11

0944 3 24 01 1862C

1358 0 2631 44, 7. 143( OO
1358 26 1] 143( 0

0 90 1.’ 2.00’ 3.30 0.34 02E NS 240

0.19 0.( 1.30 1.90 0.24 0.12 80

000

0.0 0.E 2.30 3.10 0.31 0.2 1.7 270 4.1

2 0.43 0.7 1.30 200 0.1 0.07
3 0.26 0.. 1.20 17001; 0.05

0 04 0.e 1.4G 2.20 0.1. 0 0

0.40 0. 14( 2.00 0.1 007
14 0.88 1.1 2401 350 0.50 0.32 73 7. 635 156

11 1.30 1.7 3.905.60 07= 0.57 350 2.7 2776 819

1.20 1. 2.101 3.90 0.4 0.3;’ 920

3 0.23 0.1 2 20 2.80 0.4; 032 7.J!

2 0.21 0.| 1.30 190 0.26 013

10 0.51 0. 2.0( 2.80 0.54 0.3 3; 256 104

8: 0.39 O.(J 1.7G 2.60 0.650.43 35 5C 93 35

0.5 010 0.4 1.601 200 0 2 0.11

0.5i 0.E 175 80

3’ 0.16 0.| 0.441 1.04 0.14 006

9i 0.45 1.C 0.611 81 0.1 0.08 4053 2794

89 0.41 1.(: 0,6(, 1,66 0.2(: 0.10 50
7: 0.16 0.4 0.611 1.01 0.3(:’ 0.05 1.

68, 0.03 0. 0 011 0.71 0.1’ 007 230
331 0 04 0.7 0 01! 0.71 0.15 0.09 20

8; 004 1.(: 0 1.19 0.2C 0 17 56 30 5. 22273 2354

0.41 1 019 0. 05(, 19 0.22 0.12 240 15110 1622!

0.a 14 0.19 07 0 S 1.23 0.1 0 0g 30 4905 1514

0. 94 0.03 1.C 0.01 1.01 0.23 0 12 5 5 3 3406 16524

0.21 0:4 0.7! 1.15 0 11 005 200 76

0.30 06 0.74 1.34 0.14 006 190 9

0.18 06 06(, 1.29 0 0.06 30 5.
15( 0.03 0.7 0.01 0.71 0 0 03 135906 20788
7! 0.15 35112 3122

26( 0.02 0.$ 0.0 0.95 0.3 0.15 4.7 30 137653 7782

0 4 2; 0 03 09 0.01 0 91 0 33 020 5.7 40

0.. 5( 0.04 02( 1.26 0.24 0.14 460

0 51 5." 009 0 0; 02 0 25 0.15 10

14324 3342

5.E 119311 6672

41 81753 5273

34 0.21 06 3C 90 0 2 0 13 60

0.7 7( 0 01 07 0 01 0 7 0.23 0 10 620 133723 5799

061 5; 003 05 00.’ 055 04C 026 64

07 3; 009 0.7 01; 082 026 016 38

0 51 004 08 00; 082 022 03 33

30 6. 20700 7069

40 21719 10007

50 96777 1061;

03l 025 08 06 02 01 09 1975 R41

1
1
I
i
I
I
I
I
I
|

I
!

I
!

!
!
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STAT1ON

k4:04dx V. Phymcal, chemical and btcal dMa from New RIvr. Osicw County 1966-1989.

"C moll J uMhe

890613 02093032 1358 2.0 29.0 4.8 7.0 1420 0.0
890718 02093032 140(] 0.1 248 4.5 7.3 1147 0.1
890718 02093032 1400 1.0 24.8 3.8 7.1 1317 0.2

890829 02093032 1516 0.1 29.0 S.8 7.4 4700 3.0
890829 02093032 1518 1.0 28.0 3.1 7.2 5800 3.0
690829 02033032 1518 2.0 28.0 0.8 7.1 1)000 4.0
890206 02093186 1320 0.1 16.( 9.0 7,3 206(C) 1.0
900327 02093186 1350 0.1 19.4 8.1 .7 1710 1.0
860422 02093186 1305 0.1 19.0 7.S 7.7 12900 8.0
860515 02093186 1340 0.1 24.0 6.8 7.9 20500 13.0
86061 02093186
86061 0093186 1245 1.0 :9.0 8.9
86061 02093186 145 1.5 29.0 2.0
86061 02093186 1245 2.0 29.0 3.8
890730 02093186 0921 0.1 27.0 4.6 8.7
860730 02093188 0921 05 29.0 3.4 19101 10.0
860730 02093186 0921 1.( 30.0 2.4 17900 12.0
860730 02093196 09:21 1.,’ 30.0 0.2 19900 15.(
860730 02093186 0921 2.0 30.0 0.2 20900 15.0
660823 02093186 1400 0.1 26.9 6.7 6.0 1000
660828 02093186 1400 0.! 26.9 6.8 5.9 2320 1.(

660828 02093188 1405 I.( 27.0 6.7 $.8 :450 1.(
660828 02093186 1400 1., 27.1 6.7 5.8 2780 I.(
860930 02093186 0812 0.1 26.0 4.8i 7.2 22015
860930 02093186 0812 0.! 29.1 4.7; 7.; 22070 13.1
860930 02093186 0812 1.( 29.: 3.81 7.; 23090 13.7
660930 02093186 0812 1.! 26.7 2.91 7.01 23660 14.1
870108 02093186 1410 0.1 9.( 9.|’ 7.1! 2350
870226 02093186 1115 0,1 8.( 8.. 6.7 3740 2.C
870324 02093186 1455 0.1 175 7.( 7., 394( 3.(:
870429 02093186 1200, 0.1 21.( 10.,’ 8., 11706 9.
87051302093186 1150 0.1 24( 7.| 7.4 935
870624 02093186 1230i 0.1 28.( 5.; 8.1 15905 9.(:

870624102093186 12301 0., 26.( 8.4 18605 11.(:

’870624102093186 1235 1. 28( 4.B 1800( 12.(:

,870720102093188 1605 0.1 32.( 6.2 7., 2770(
870720 02093186 160( 1.(C) 31.(: 5.C 7,3 2840(

870825 02093186 1535 0.1 28.S 7.3 7.4 2053( 12.
870825 02093186 1535 0.5 28.4 4.(: 7.3 2325( 13.7
870825 02093186 1535 I.(: 27.7 1.1 7.(: 2505(
870825 02093186 1535 1.5 27. 0.3 6.S 2523(: 15.2
870825 02093186 1535 2.C 27 0.2 8.S 2625C 15.5
870825 02093166 153’ 2.5 27., 0.1 6.g 2558(: 15.5
870825 02093186 1536 3.(] 27.5 0.1 G.g 25420 15.4
870928 02093186 1304 0.1 27.C 2.7 8.7 18135:
870928 02093186 1304 0.5 26: 2.1 8.8 22710 13.5
870928 02093186 1304 1.0 26: 1.8 6.8 2280(: 131
870928 02093166 1304 15 26: 0.8 6.7 2320(: 13.9
680525 0209388 1125 0.1 24 6.9 7.2 357(: 3.0
880627 02093186 1255 0.1 27: 4.7 7.3 1540C 9.7
880627 02033186 1255 0.5 27.3 4.7 7.3 1650(: 8.8
880627 02093186 1255 1.0 27.3 4.6 7.3 1560 9.0
880726 02093186 1125 0.1 28.C 8.7 7.3 5264 3.0
880726 02093186 1125 0 28 1.9 16455 9.5
880726 02093186 1125 1.5 28. 1.0 1690(: 10.0
860830 02093186 1100 01 27.8 6,1 70 4391 1.9
880830 02093186 1103 0.5 26.(] 5.2 7.1 10215: 5 4

880630 02093186 1103 1.0 28.1 3.8 7.1 12505] 6.8
880928 02093186 1137 0.1 25.0 5.1 7.8 19100 13.0
880928 02093186 1137 1.0 25 2.2 ;3200 140
890613 02093186 1247 0.1 28.6 7.4 8.2 6515] 3.2
890613 02093186 1247 1.0 28.6 3 2 653(: 32
690718 02093168 1325 0.1 25.5 3.3 7.0 504(] 2.2
890716 02093186 1305 1.0 27.5 0.9 7.0 14305] 80
890629 02093186 1411 0.1 31 .5.7 7.3 15805] 10
890829 02093166 1416 1.0 29.5 05 6.9 18105] 11
860327 02093197 120 0.1 17.1 9.8 8.4 19700 12.0
660422 02093197 960 0.1 18.0 7.9 8.1 30200 20.0
880515 02093197 945 0.1 21.0 7.3 8.2 34600 21 0
660612 02093197 1320 0.1 28.0 8.4 64 34000 2.0
160724 02093197 1120 0 29 0 5.5 2 28700 20.0
660814 02093197 1120 01 27 0 57 86 22300 140
860910 02093197 1620 0.1 26.0 7.4 8.6 23226 19.0
870226 02093197 092l 0 0 9.8 20400 15.0
870324 02093197 1105 0 li 12.0 10.4 7.5 17900 12.0
870624 02093197 1335 0.1’ 29.0 6 7 3750( 24 0
870624 02093197 1335 10l 28 0 6.7 38500 240
870624 02093197 1335 2.0l 28.0 8.5 39500 25
870624 02093197 1335 30 28 0 8.6 40000 250
870874 02093197 1335 01 28 0 6 0 40400 26 0

Jll moll rag11 moll moll mq/I mg/I mg/I COl" FT1J unltSlml /m

0. 3( 0.18 0.6 0.62 0.2( 0.13 220 16 896; 109,

0. 4( 0.21! 0.5 0.53 1.03 0.24 0.15 4.2 15 48 896 109:

0.0| 0.4 0.17 0.$7 0.11 0.0S 19(

1| 0.0] 0.6 0.23 (.13 0.0| 0.01 1.6 35( 9.4

22 0.0," 0.5 0.01 0.51 0.12 0.04 115
2| 00| 0.6 0.01 0.61 0.1310.05

$.1 971 71011245 0.1 30.0 9.1 8.6 25200 16.0 0.5 24 0.0; 0.6 0.01 0.61 0.1:0.11 4.1

0200 14.0
21200 15.0

ooo 14.o
2980 2.0 0.3 74 0.01 0.6 0.03 0.83 0.2 0.08 2.7 150(

0.4 81 0.04 0.1 0.11 0.91 0,13 0.05 2.7 16C

0.6 31 0.07 0.7 0.02 0.72 0.2(] 0.11 4.5

57 0.02 0.7 0.19 0.89 0.12 0.0; 4.2
0.08 0.. 0.161 0.66 0.11 0.0;

0.12 0.( 0. I 0.74 011 0.0,’

51 0.02 0.! 0.01 0.81j 0.15 0.0 61

34 0,02 0.4 0.01 0.411 0.14 0.04
0.5 96 0.04 0., 0.0," 0.5: 026 0.1,’ 8. 570

0.4 28 0.(: 0.S 0.01 0.91 0.27 01, $.

0.6 35 0.01 0.g 0.01 0.91 0.30 0.1 >76 20

0.5 37 0.02 t.1 0.01 1.11 0.24

61! 0.03 0.8 0.0110.81 0.15 0.0(

0.8 3! 0.01 0.8 0.01 0.81 0.16: 0.0( 730

05; 2! 0.02 0.5 0.01 0.51 0.16 0.0( 150

0.6 11 0.01 0.6 0.01 061 0.1Z 004 4.1 490

0 3( 0.03 0.6 0.01 0 61 0.17l 0.09 30

0.4 2:’ 0 01 0 0.01 0.1 0.01 60

O; 794 009 0.7 0.14 0.1; 008 14

O.E 9, 0.10 0.7 0.01 01 005>76 30

0.03 0.4 0.05 0.45 0.0| 0.03 5
0.0(: 5

0.0; 0.6 0.01 061 O.O’J 0.03

21 00C 5:
0.02 OS 0.01 051 0.0( 0.02 4.

0 021 0 3 0.01 031 0 0’ (01

0.0" 05 001 051 0.041001 5i

O0 04 01 0 0 11! 0 05 5i

46955( 1335

1275; 213!

3.9 10865 224;

7
5.;

5.;

16888 265’

7092 421

21719 297

7. 29609 802(

48738 32098

8.i

8.? 6250 389

6940 1515:

9229 687

4.7 2070( 441

15: 36335 142

25 1031

8 41575 9298

43

45

15
12

43
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870624 02093197
670924 02093197
670624 02093197
870624 02093197
870624 02093197

--" 870720 02093197. ,: 970720 02093197

670720 0093197
870720 02093197
870720 02093197
8706255 02093197
871001 02093197
960517 02093197
880621 02093197
880713 02093197

880912 02093197
68092802093197
890613 32093197
890716 02093197
89071802093197
890718,02093197

890718 07093197
890718;02093197

990718 02093197
990629!02093197
990829 02093197
890829,02093197

890829 02093197
890829’02093197
890829 02093197

AMldlX V. Phyal. hemtcaJ and btolo9al data frl New River. Onstow Counly 1986-1989.

"C mll SU UM ppt oll m(ll mQll mg/l ff)(]ll mgll mgll mgxl COt_." FTU URlts/ml m
5cla

1335 55.0 26.0 5.9 40600 26.(

133 6.0 28.0 55.8 41200 76.(
1335 7.0 280 5.9 41400 26.(

1335 8.0 27 0 9.0 42300 26.(

1335 9.0 27.0 6.1 43100 28.(

1430 0.1 29.0 7.2 7.9 40930 26.(

1430 1,(I 26.0 .9 7.9 40700 25.!
143C 2.0 29.0 9.6 7.8 41030 29.(

143C 3.0 28.0 6.5 7.9 41290 26.0
1430 4.6 28.0 6.6 7,9 41500 26.
191(: 0.1 26.0 7.5 6.4 19100 11

40C 0.1 23.0 7.8 60 31200 19 G

1600 0.1 255.0 6.55 8.1 1555000 10.(

1530 0.1 28.0 7.4 40240 29.(

144. 0.1 31.0 7.7 6.0 30976 22(

171(: 0.1 27.0 9.4 6.2 25920 14.(

164(: 0.1 30.0 6.6 9.2 30900 210
101. 0.1 27.3 6.9 8.3 28000 16, 0.8
100. 0.1 26.1 42 7.8 335500 20.0 06 15 O.Oa 0.5 0,02

100. 1.0 26.7 5,1 8,0 36700 23,2’

I00 2.0 26.7 5.2 7.8 37600 24.1;

100 3.0 26.7 4.9 6.0 38400 24.4i

100 4.0 26.7 4,8 8.0 39600 255.2
100. 5.0 26.7 4.7 8.0 39900 25.5
114(: 0.1 28,7 6.6 7,9 34600 22.55 0.7 5 0.21 0.6 0,01

114(: !.0 29.2 6.7 7.9 34900 23.5
114(: 2.0 28.2 7.2 7.9 355300 23.0
114(: 3.0 28.6 6.4 7.8 34700 22.0
114( 4.0 28.5 8.4 7.9 35800 23.5
114( 5.C 28.5 6.4 7.9 3660( 23.0

06 19 0.04 0,8 0.02 0.6 0,1 0.07 5 412: 94(

0.0; 0.$ 0.01 0.61 0.11 00E 9 4. 11267 10161

19 0.01 0.55 O01 0.551 0.1 005 55 74941 1475:

0.01 0.3 0.01 0.31 0 0.’ 0.01 5 5..’

11 0.0; 0.4 0.01 0.41 0.04 002 5 9. 2841 7441

13 0.0| 0.7 0.01 0.71 0.0; 0.02 .5

20 0.0; 0.6 0.01 0.61 0.0l 0.04 5 8472 2638i

11 0.0 0.$ 0.01 0.551 0.0; 0.03 2.. S 11 55980 3396i

8 O01 0.6 0.01 0.0; 0.01 2. 5 3306 1876;

0.061 0.0 7.1 7915 937

0.07 0.0; 3.( 5 11i 471 1024

860106 102093175585 141( 0.1 9.0 9.2 68 179

860206 02093175585 141 O1 150 6.0 6.3 145 0.0
890327 0209317585 131 0.1 155. 8.6 68 108 0.0

860422 0209317565 123! 0.1 17. 55.8 7.5 80 0.0
86055155 02093175855 131 0.1 20 4. 7.5 450 3.0
860611 02093175585 151( 0.1 27.C 3.8 48
860724 02093175585 14401 0.1 24.C 57 6.9 279

860614 0209317555855 14001 0 23.C 6.4 6.9 112
660910 0209317585 1420i 0.1 22.C 5.a 7.5 954
670109 0209317585 1300 0.1 8.01 9.e 6.4 95 0.0

870226 020931755585 10550’ 0.1 10.C 6.2 12 0.0

870324 02093175855 1230’ 0.1 11.(: 92 7.5 63 0 0
870622 02093175585 ’1530 O1 25.C 4.5 8.1 34 O0

870721 0209317555 0.1

870825 0209317585 1720 0.1 26.C 5.4 6.4 267 0.0
871001 0209317585 1229 0.1 19.C 6. 7.1 38C 0 0

B805255 02093;755855 1200 01 21.C 6. 7.8 194 0.0
!880621 02093175585 11415 0.1 22.4 6.7 7.C 27(: 0.0
1880713 020931755855 1030 0.1 25.( 3.7 7. 60C 0.0
B80630 0209317585 1605 0.1 255

88092610209317585 1535 0.1 23.( 5. 6.1 14554 1.0

890822i0209317585 1045 0.1 24 6. 6.S 34
860611102093t9360 170( 0.1 255.( 7.; 27550( 19 0

86061110209319360 1700 I.( 24 5.7 2740( 180

8606110209319360 1700 24 4. 2760( 18.5
860731:0209319360 1450 0.1 33.(

860731 0209319360 1450 0. 32.(

660701 0209319360 1450 1.( 31.(

860731 0209319380 1450 I.E 31.(

860731 0209319360 1450 2.( 31.(

8606190209319360 0.1 26(

060820 0209319360 1052 0.1 28(

680020 0209319360 1052 0.! 20.1
860820 0209319360 105552 28

860930 0209319360 14255 0 28.
660930 0209319360 1425 0. 27.(

660930 0209319360 1425 27.(

8.. 84 1990( 0

8.4

2.
2.;

4.; 7.4 1570(

5.51 .( 103."
55.41 7.1 103:

4.61 7.11 1o3;

6 71 231091 12.C
6.4 225681 t2

4.1! 22672 12.10
670108 0209319360 1330 0.1 9 12.3 7.91 7900
870226 0209319360 1050 0.1 01 9.61 9+11 11400 8

870324 0209319360 1200 0 15 11 6 87’ 10700

870429 0209319360 1100 01 21.0 8.31 9, 155400
870624 0209319360 1305 Ol 29 6 8, 20100 13.

870624 0209319360 1305 05] 28 0, 6 2’ 255000 15

870624 0209319360 1305 01 2801 2 24800 15.C
870720 0209319360 1515 0.1 32 0 9.5 8 3 31190
870720 0209319360 1515 01 32 0 8 31410 19

870825 0209319360 1411 0 27 $ 28120 17

870825 0209319360 1411 0 5, 27 28450 17

870825 0209319360 1411 0:27 0 29310 18

870928 0209319360 1200 0 25 9 6 3 22180 13

0.4 20

0.0( 1. 50

0.0" 0.2 0.06 0.24 0.04 0.01 0.4 30 18

0.0( .; 480
120

1 0.1 04 0.0g 0.44 0.17 0.1( N 13C

100 0.05 05 0.1 0.64 0.1; 0.0 2000
2.; 87C

0.18! 0.55 0.1 061 0.13 0 04 11 66C 7.5

05 0.0: 0.2 007 0.27 0.03 <.01 061 4.9

0.03 0.2 0.08 0.24 0.04 0.01 0.7 4.4

0 03 0.3 0 03 0.3:0.04 0.01 42
0.06 0.3 0.13 04," 015 004 9.6 209(

5 169

0.03 .3 011C 0.4( 0 08 004 7.5 33,

0.02 0.5 00g 0.5! 0.10 004 11

0.10 04 0.1 0.551 0.14 0.04, 0.9 16

0.055 0.4 0.4 0.8," 0.13 0.04; 13 12 978

0.09 0.4 0 2 0.6; 0 16 0.07
0.04 0.4 0.10 050 0.08 0.09 55 1557

0.07 0.3 0.1; 0.421 0.13 0 05 0 46( 1304

0. 3 3 70
1( 0.03 0,7 0.01 0 71 012 0.05 4.2 3.9 11646

41 0.01 07 0.01 0.71 013 0.04 43584

1166

13

23

301

76
82

3037

10837

2 0.02 08 0.01 0.81 0.16 0.09 3.7 1200( 11180 214
6; 0.04 0.7 0.01 0 71 0.11 0.04 44770 561

2551 0.03 07 0.01 071 014 006 P. 301 3 1834 3706

6
55

10787

79133

12141

13167

24544

90682

557 0.02 0E 0.01 0.81 012 003
62 0 04 0 0 01 0 81 0 12 0 01

83 004 0 001!061 012 004

11 0.03 04 0 011 0 61 0 06 <.01

07 34 0.01 0 0 011 0 551 0 0 08

0 6 53 0 02 0 0 01 0 81 0 22 0 12

06 9 001 0 001 081 02 014

6 23 0 01 0 01 01 0 I. 10

10536
115;

268

488

140!

797:

I
[

I
I
I
i
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Appendix V. Phylkal, chemical and bloklca! data from Now River, Oow County 1986-1066.

SI"A’rION
C rag11 SU uMIlcm POt u911 mgll rag11 mgll mgfl mgll’ rag11 mgll COL." FTU uni1/ml

070928 0209319360 1206: 05 25.2 4.5 7.3 23740 14.1

870928 0209319360 120C 1.0 24.4 3.1 7.2 24130 14.

870928 0209319360 1206: 1.5 25.6 1.0 7.0 25990

880627 0209319360 1342 0.1 27.7 4.6 7.3 21100 12.,’

860627 0209319360 1342 0.5 27.7 4.6 7.3 21400 12.1

860627 0209319360 1342 1.0 28.0 4.0 7.3 22300 12.1
980728 0209319360 1042 0.1 29.1 7.0 7.7 15400 10.(

080726 0209319380 104| 1.0 29.4 4.3 11p100
880630 0209319380 0855 0.1 26.4 S.S 7.4 17500 10.1

880830 0209319360 0855 0.5 28.3 $.2 7.4 18000 I0.*
880830 0209319360 085 1.0 28.5 4.4 7.3 19000 11.d

880928 0209319360 1109 0.1 24.0 8.4 20878 14.(

880928 0209319360 1109 1.0 24.1 5.1 23422 15.(

690613 0209319360 1136 0.1 29.0 6.3 6.1 12720 7.
890613 0209319360 1136 1.0 28.0 6.3 8.0 12750

899718 3209319360 1136 0.1 26.1 4.( 7.0 6960 3.4
890718 0209319360 1136 1.0 27.6 3.4 7.5 20500 12.(

890829 0209319360 1337 0.1 29.8 60 7.7 21400 14.(

890829 i0209319360 1337 1.0 26.9 3.7 7.5 21700
1047 0.1 29.0 7.6 8.6 11750 8.
1047 0.5 26.0 6.2 12100
1047 0.8 -6.0 4.2 12700 9.C
1047 1.0 28.0 0.2 16800 11.(

1120 0.1 30.0 10.8 7.9 $200 3.(

1120 0.5 30.0 6.4 6200 4.(:

1120 1.0 29.0 3.2 9000 5.(C)

1232 0.1 28.2 7.1 7.0 774
1048 0.1 27.4 7.3 7.8 16130 9.2
1320 0.1 29.0 10.3 12400 9.(:

1320 0,5 29,0 3,6 5000 10.(

1230 0.1 32.0 11.0 7.9 20600 12.(

1230 10 300 3.0 23400 14.(

1308 0.1 26.3 11.5 8.1 8259 4.3
1308 0.5 25.9 9.2 $.0 959( 4.4
1426 0.1 27.8 14.7 8.2’ 13330 7.4
1426 0.5 28.( 14.7 8.2; 1340G
1042 0.1! 24.3 2.5 7.1 5700 2.8
1042 0.5! 25.! 2.4 7.0, 10200 5.4
1423 0.11 31J 13.6 8.2: $19 9.2

1234 0.11 28.; 7.7 7.4, liQ( 0.
1234 0.5 26.1 7.9 7.71 660( 3.2
1234 1.0 28.1 3.0 7,; 741( 3.6
1345 0.1 25. 10.7 8,.’ 1572 10.(;

1345 0.: 24 10.2 1525-’ 10.C
1307 0.11 30.( 9.1 8.61 2060( 15.(:

1307 1.( 29( 9.1 21000 14.(:

1307 1.! 28.( 4.6i 21906
1307 2.( 26.( 1.82 2060( 14.(:

0952 0.1 30.( 6.8! 7.( 13506 10.(:

0952 0.,’ 30.( 5.4; 18206 12.(:

0952 1.( 30( 4.; 17906 13(:

095: 1.," 30( 4.;

0952 1.! 30 0.3] 2220( 16,(:

0952 2.( 30.( 0.11 18906

1345 0.1 28. 6.8; 6.91 696( 3.0
1345 O. 25.," 6.61 6.9 695( 3.0
1345 1.( 20. 6.| 6.9 695(

1345 I.. 25. 6 6 9! 6956 4.0

1345 2.( 25.a 6,5l 6.8 710(

0940 01 25. 6 11 7.3 2265( 13.5
0040 0.. 26.( 6,11 7.5 2274( 13.5
0040 1.( 27.( 5.7 7,4 2410( 14,4

0040 1,. 27.1 4,| 7,, 2440( 14.(:

1245 0.1 29( 7 84 2240( 14C

1245 1.( 28( 6.41 2300(

1245 2.( 27.( 4( 2500(

1615 0.1 32.( 7.7 7. 30126 18.5

1615 1.( 316 6.( 7.( 3020 10.5
1556 0.1 27.( 6.( 7.! 2540( 15.4
1556 0.. 27.( 6 2550( 154
15$6 1.C 27.( 6.3 7.( 2570( 15.6

1556 1.- 26.! 3! 7.( 2620( 16.(:

1325 0.1 25. 62 7.4 21716 12.9
1325 0.- 25.1 5.; 7,4 2172( 12.9
1325 I.( 25 4.3 7; 2226( 13.2
1325 1E 25.. 1.4 6.t 2359( 1(1

1325 2( 25( 0.7 6,( 2382( 143
1240 0 27 5.’1 716 1870 10.8
1240 0 27 5.3 7.| 16806 109
1240 27 5. 16806 10

860611
860611

860611 BC
960611BC
860730
860730 I

860730 8C
880829 B(

860930 ec
870622

870622
670720 BG
870720
870825 B(;

070025 BG
870926

870928 B
880627 8C
880627 B(

860726 BC
880830 BG
880830 9C

880830 B(

880928 8C
860928 BC
860611
860611
860611
060611
060730
860730
860730 ME2
860730
860730 12
860730 hE2
860828 E2
860828
860828 NE2
060028 NE2
860628
860930
860930

860930
860930
870624
870624 NE2
670624 ME2
070720 ME2
170720 NE2
670825 NE2
070825
870825 2
870825
870928
870928 ME2
870928
070928
870920 ME2
800627
080627 HE2
880627 NE2

0,8 15 0.01 0.( 0.01 0.61 014 0.07 6.4 3496 1679

0.6 15 0.0| 0., 0.01 0.51 0. I 0.03 3.4 16 4.9 367( 630

0.8 26 0.01 0.( 0.01 0.66 0.13 0.05 5.2 549( 22641

0.7 17 0.02 0.( 0.01 0.6( 0.10 0.04 3.1

0.6 16 0.02 0. 0.01 0.1 0.01 3.6

0.: 100 0.02 0.1 0.0 0.0 0.02 5.4

0.6 35 0.06 O! 0.01 0.09 0.02 5.6

0.3 62 0.04 1.( 0.01 1.01 03! 025

3.7 7372 573

6.1 17294 1316

12 0996 8714

11

3135| 4435

0.4 220 0.02 1. 0.01 1.41 0.4; 0.10 32352C 42943

0.3 47 0.05 0.! 0.51 11 0,31 0.15 3030d 8791

0.4 04 005 1.1 002 1.12 0.38 0.26 3232 6103
0.3 200 0,02 1.C 0.0111.01 0.4 0.23 20508 10438

0,4 70 0,03 1,, 0.0 1.2; O.4a 0.27 10 17(: 37616 8254

0.4 97 0.02 1. 0.06! 1.06 0.2," 0.11 214166 8986

0.3 73 0.02 I.(; <.0111.0( 0.2. 012 358457 15228

0.3 14 0.26 1.3 05| 6! 0.41 0.24 7.0 600.( 2288 394

0.3 $7 002 0.S 0.01’0.91 0.31 0.17 8 196: 12

05 83 003 1.C 0.12 1.12 02 0.14 0.3 1062 6.| 168049 1239

0.4 64 0.02 0.S 0.010.90 0.2 0.11 7.6 OC 6.4 120359 9014

0.6 16 003 0. 001:061 0.1! o.og 1205 2320

0.4 180 0.03 0.| 001:0.91 0.22 0.09 34133! 37336

0,5 01 0.04 0.8 0.01061 0.1," 0.06 2646( 1772

0.6 38 0.03 001 01 01| 0.10

0.5 361 001 07 <01 071 02 013

0.5 3 0.03 0. 0.01 0 91 02, 0.15

0.6 241 0.01 0.8 <01 081 0.2| 017

0.5 29 001 OG <01 091 01 011

06 11 003 0 0011 01i007 26

3557

5968 1071

2812( 17216

3624| 1517

11005

3081

10654

89
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STATION

880627
860726
680726

660726
680830
880830

!.i’ 080630

i----- eeges’NE2
8809261M2
860928/

680926
060611
860611

860611
860611

860611
860730
860730
060730
860730

660730
860730
860730

860730

660730
860828
860026
860828
860828
860828
860930

860930
860930
860930
860930
860930

860930
860930
870624
870624
670624

870720
870720
870720
870825
870825
870825

870625
870928
870928
870926
870928
870928

870928
870928
880627
880627

880627
860627
e80627
880627
800726
880726

880726
880726
880830
860830
88080
880830
800830
880630

880928

80928
880928
880928

89063
890613
690613

690613

89071R

AppOix V. Phymcal. chemical |nd biolor,II dlta from New River. Onslow County 1986-1989.

TIME IPT TEMP OD p CCNO SAL. SE HL- M’ M: "rN TP PO4 BO F:CAL TURB, [NSiTY BOV.

C mgll 8U tJll) t U911 mgll mll mQII ’mg/I reIt mqll mgll COt.."

1246: 15 270 4.1 7.4 18800 10.9

1146: 0.1 29.7 9.8 8.3 1040( 6.5
114C 1.0 26,4 42 17700 11.C
114, 1.5 26.0 1.6 18600 116:

112. 0.1 20.4 5.8 7.6 13290 7.3

112. 0.5 28.3 5.7 7.6 13550 7.5
112| 1.0 2l.: 5.4 7.9 13776 7.8

112. 1.5 26. ,7 7.1 1436 7.6
1155 0.1 24.2 7.7 8.0 2056 13(C)

115 0.5 24.2 62 21641 13
115. 24.6 2.2 24701 15.(:

1226 0.1 27.0 8.0 8.5 19500 13.(:

1226: 1.0 27.0 8.1 201001 13.C

1226: 2.0 27 6.0 20300 13.C

1226 3.0 26. 7.7 21106 13.5
1226: 3.5 26.0 7.5 2130( 13.5
101: 0.1 29.0 4.6 7.6 2320( 17.0

101l 0.5 30.0 4.6 2320( 17.C
1011 1.0 30.0 4.4 2320( 17.(:

101l 1.5 30.0 3.5 2340( 17.C
1012 2.0 30,0 2.9 2400( 18.0
101; 25 300 1.3 2540( 190
1012 3.0 30.( 0.5 2730( 20.0
1012 3.5 30.0 0.1 2810( 21.0
1012 4.0 30.0 0.1 2720( 210
1330 0.1 28.4 7.4 7.( 885( 3.5 0|

1336: 0.5 28.4 7.4 7.1 $656 3.5
133C 1.0 284 7 71 886( 35
1330 2,0 26.3 6,9 7.( 930( 0

1330 3.0 27.5 0 0 6.( 19006 65
0900 0.1 26.8 5.8’ 7.( 2441( 14.6 08
090 0.5 26+8 5.8 7.8 2440( 14.6

0900 1.0 26.7 5.7 7.8 2435( 14.6
0900 5 26 5,6 7.8 2445( 14,6

0900 2.0 266 5.2 7.8 2460( 14.7
090(] 25 27.0 4,5 7.8 2475( 14.9
0753 0.1 26.4 5.61 7.E 2332( 13.9
075: 2 0 26 3 5.3’ 7.. 2380C 14

1210 O.1 29.0 7.3; 6,4 2360C 15.0 O.E

1210 1.0 28.0 8.7i 2460( 15.0
121 2.0 28.0 4.] 2540( 16.0
155 0.1 29/. 8; 7. 28146: 17.5 0
1550 10 280 6. 78 2899( 17.7
1550 2.0 280 51 3007( 187
1509 01 26 6.11 2625( 15.8 0.7

1509 0 26 7 6 11 7.6 26216 15,9

1509 0 26.5 5.11 7.6 2652(: 16.2
1509 3,0 26.4 5.61 7,6 2743( 16.7
1248 0 27.1 7.; 7,6 2203( 13.1 0

1248 05 26 3 6. 7.6 2205(: 13.0
1248 10 25: 8,61 7.6 2238(: 13.3
1248 1,5 248 5. 7. 2246( 13.2
1248 2.0 24.7 5. 7.. 2299( 13
1248 25 24 9 3.91 2333(: 139
1248 3 0 25.6 0.31 6.7 2692( 16

1150 0.1 27.3 5.a 7.7 21206 12,5 0.
1150 0.5 27.3 S. 7.7 2110C 12.5
1150 0 27.3 5. 7.7 2120C 12
1150 1,5 27,3 5., 7,7 21206: 12,5

1150 2.0 27.3! 5* 77 2130C 12
1150 2.5, 27 3’ 5." 21206: 12.5

0.7 57 0.03 0.7 0.01 0.71 0 2(: 0.08 4.6 2(

0.7 33 0.01 0 0.01 0.81 0.16 0.06 30

0.5 19 0.02 0.| 0.01 0.60 0 15 0 07 3.1

0.6 11’ 0.02 0.| 0.01 061 0.15 0.07

0.4 6; 0.02 0.6 0.01 081 0 21 0.10

8JE 0.04 0.g 0.01 0.91 013 0.06

3; 0.03 0.7 0.01 0.71 015 0 08 NS

3 0.02 0.6 <.01 0.61 0.24 0,14

25 0 03 0.9 00; 0.92 023 0 14

2( 0 02 <01 1.01 027 0,16

0.01 0.9 <.01 0.91 0.18 010

0.01 0.7 0.01 0 13 0 05

7.7

6 12636 1620

4.4 6434 3177

10656 2083

160277 23299

45943 8511

11620 2407

12315 827

14383 1828

95903 J72

94680

4814

10108

1382

1152 0.1 295i 97 8 16406 100 0.7 64 007 0.8 0.01 061 019 0061 52 56 8298 13029,

5 0 03, 0 0 01 81 0 16 0 O( 8 8 20264 2021

0 60i 0 14 0 061 3 8 7599 2164

010 001 341 48 17032 1192

011 00. 351 10c 53 13975 4916

16 0 02; 06 0 01

1152 29: 6; 16906: 11

1152 2.G 2861 5. 19206 120
1152 3. 27 9i 18 1880( 12.0
1147 0 1! 28 01 7.9 1550C 8
1147 0,E 26 01 7.4 8,(: 15406 87
1147 28 8. 7. 15606 8

1147 I. 28 $. 7.7 17506: 10.0
1147 2 27 4 74 1670( 109
1147 2 27 16706: 10 9

1239 0 23 86 20496 13 0 0
1239 23.E 2037 13 0
1239 24 0 21646 16 0
1239 2.! 23 4 20522 14 0

t225 0 27

1225 27
122! 2 27
1225 2 27

1245 0 27

8 995C 0E 3’; 001 0 0 01
9970

9990

8 1000C

15100 88 08l 0 O

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I
1
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AXlldt V Phy,.4d, hemlca! and 104olog=1 data from New River. Onl/o Coun 1-1969.

890716
90718’
|90710

i09o629,
090829
B90829
190013
90613
90613
090613
090718

690716
990718

090829
890829
090829

680627
080827

H062
86062
90627
680726
680726
080726
960726
080726
080830

680830
680030

OOQO30
080630
80030

680830
080928

880928
080928
860928

690613
;90613

890613
890613
90718
890718
890718
890718
890829
890829
690829
690613
690613
890613

690613
090718
890718
090718
890718
890629

890829
890829
090829
860611
860611

0061
860730
860730
660730
600020

880828
860930

660930
860930
660611

60611
e06
860E11
860611

moil UMho ot uOII moll imgll moll moil moll moll moll COL." FIU unitslml Im

Say
1245 1.( 27.2 5.6 7.7 15100 6.5,

1245 :.( 27.5 3.8 7.7 16600 10.8

1245 2.. 27. 3.9 7.7 20200 11.S

1445 0.1 30.0 8.2 0.2 173)0 11.0 O.E 40 0.0.= 0.7 0.01 0.11 0.03 62 5146

1445 1.( 29.0 5.9 8.1 19200 12.0

1445 2.( 28.8 0.0 7.4 23600 15.0
1200 0.1 27.& 7.7 6.8 12240. 6.7 0.7 26 0.0 0.8 0.)1 0.0! 0.01 2.6 2( 010

1;08 1.( 7.T 7.7 0.0 12230 0.7
1208 2.( 27.8 7.2 0.5 12500 0.9

I:08 3.( 20.8 1. 7.6 18000 10.
1207 0.1 27.1 0.6 8.1 17300 10.0 O.S 86 o.od 0.8 0.01 o.oa 0.03 4 2( 3656

1207 ?.( 27.1 .4 o.o 1770(] 10.:
1207 2.( 27.2 5.0 7.| 19000 11.1

1207 3.( 28.0 ;.0 Y.8 24000 14.9
1355 0.1 29.7 8.3 0.1 17900 11.S 0.7 56 o.os 0.6 0.01 0.11 0.02 5.2 4524 1659

1355 1.( 28.5 7.1 8.1 20000 12.8
1356 2.( 25.1 4.5 7.6 207043 13.0
1403 0.1 27.0 6.4 7.0 23700 14.1 1.(C) 19 0.0 0.8 0.01 0.61 0.12 0.06 2.9 1217( 3436

1403 0.! 27.0 6.3 7.5 23400 14.1
1403 1.( 27.0 6.3 7.1 23600 14.3
1403 1.. 27.2 3.8 7.7 25500 14.8
1403 2.( 20.0 :.7 7.4 30500 18.8
1403 2., 28.1 2.5 7.4 31000 19.7
1003 0.1 20.0 7.0 0.0 19700 12.; 438) 292

1003 1.( 27.9 7.0 20700 13.0
1003 2.( 26.0 5.1 22500 14.5
100," 3.( 20.0 2.0 23400 15.0
1003 4.( 20.0 1.5 23400 15.0
1011 0.1 27.6 5.3 7.6 7880 3.7 0.9 21 0.01 0.6 0.01 0.81 0.13 0.06 13( 3.8 336 1276

1011 O.! 27.7 5.8 7.6 1950(I 11.3
1011 1.( 27.7 5.6 7.6 20100 11.5
1011 1.. 27.9 5.3 7.6 21100 12.4
1011 2.( 28.0 5.3 7.6 21900 12.9
1011 2.! 29.0 5.3 7.6 21600 13.(

1011 3.( 28.1 4. 7.0 22800 13.1
1035 Q.1 ;:.0 7.6 6.2 21214 13.0 1.(C) 18 0.)1 0.7 0.01 07C 0.1(: 0.04 2.8 4.4 593.= 3002

1035 1.C 23.0 7.8 21600 14.U

1035 2.( 23.5 3.0 725 11.0
1035 2..’ 23.6 3.1 27313 18.0
1112 0.1 27.5 7.2 6.5 14010 7.8 0.6 1(: 001 0.7 0.01 0.0 0.01 32 11( 3.5 3292! 1392

1112 I.( 27.4 7.1 0.5 14100 7.9

1112 .( 272 4.9 02 16500 9.3
1112 3.( 27.4 1.0 34 24100 14.6
1115 0.1 27.0 5.6 0.( 22000 129i Q.7 38 0.0; 0.7 0.01 00.= 0.02 3.3 70 4.1 1576: 5264

111! 1.( 27.0 5.5 0.0 22000 13.0
1115 2.( 27.8 2.6 7.8 24500 149
1115 3.( 28.1 2.4 7.7 29300 16.0

1250 0.11 28.9 6.0 5.1 1900( 12.0 0.( 3 0.18 0.8 001 01( 0.02 4.7 10 5.6 43672 1934

1250 1.0 28.5 3.0 7.5 2940(C) 17.3
1250 :.0 28.5 1.2 7.5 3440(C) 21.8
1049 0.1! 27.6 68 8.4 2000(C) 11.7 0.| 0.02 0.5 0.01 0.0! 0.01 213 3.5 5365 9OC

1049 1.0 27.6 6.8 8.4 2000( 11.8

1049 2.0 27.: 9.4 0.2 22S00 14.0

1049 2.5 272 2.7 7.8 2030C 17
1051 0.1 27.0 5.0 0.0 2660 16.1 0..= 27 004 0.7 0.01 0.071 0.0; 1..= 10 0.5 6315 217.=

1051 1.0 27.3 4.3 8.0 2850C 17.4

1051 2.0 27.5 4.2 ?.9 2980(: 15.3

1051 3.0 27.6 3.5 7.9 31100 13.2
1225 0.1 30.1 9.0 8.4 2480 16.0 5 3843

1225 1,0 28 7 8.2 2750 19.0

1225 2.0 28.4 3.0 7.7 34300 22.0

1225 3.0 28.4 2.5 7.6 3600 22.0
1055 0.1 24.0 4.7 19 0.0
1855 0.5 24 0 45 19
1855 1.0 24 0 4.4 192
1350 0.1 26.0 5.0 6.9 9| 0.0
1350 0.5 26.0 4.$

1350 1.0 76o 4.5
1500 0.1 230 53 7.0 8 010
lS00 05 23.0 5.7
1500 0 230 5.6 0 O0
1500 0 230 7.3 20S 0 0
150 0.5 22.0 3.4 20? 0.0
1500 0 22 3.6 20? 0.0

0.8 13 0.1( 0.8 0.01 0.61 0. I=’ 0.04 1.4

1155 0.1 290 09 78 12700 90
1155 1.0 29 6.6 2100C 14,(

115! 5 28

1155 2.0 28 5.g 2115( 14(

1155 25 280 5. 2115C 14(

155 30 28C 29 2150C 14

6.1 62687

3.7 17688

4.2 4629

0.? 2 0.1! 0 0.01 010 00= 6.3 37994

0- 0 07 0.5 0.53 0." 0.111 0.0 40 255 12|

0.. 005 06 0 31 0.91 0.13 0.0. 1.1 10 50 2(

005 05 0.37 0.8; 007 0.0; O| 20 437 30.

004 02 00.=021 007 00; 130 293 19

06’ I 003 0.7 0.01 071 008 00 5350 189
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DAT STATK)N

8607305W2
860730 SW2

860730 $W2

860730 SW2
860730 SW2

60730 SW2

Al:endlX V. Physical, chemical arid biological data tram New River, Olslow CoufJly 1966-1969

eC m911 SU ;’ pp| ugl| mgl| re(Ill re(it1 mqll mgll mgll mgl COL." F71J gnitslml

5dal
0.5 110 0.0; 1.0 0.02 1.0; 0.28 0.17 11214g 21525

1350 0.1 29.0 3,4 9.7 14700 g.(

1350 0.5 30.0 0.8 19500 16.(

135C 1.0 30.0 0.2 25000 19.0

1351: 1.5 30.0 9,1 24600 19.o

1361: 2.0 30.0 0.1 20000 19.0

199c . o.(C) o.1 02o 19.o

80730 8W2 135(: $.0 30.(C) 0.1! 2010(C) 19.0

6o98 131C 0.1 28.(C) 4.5 9.5 11 1.0 9.5 25 0.1,’ 0.8 0.1( 0.90 0.13 0.05

860828 SW2
860828;SW2

86082815W2
860828]SW

860930 SW2

860930 SW2
860930 SW2

860930 SW2
860930 SW2

860930 SW2
870624 SW2

870624 6W2
970924 SW2

870924 SW2
870720 SW2

87o72o16w2
BT08251SW2
870825;SW2

9708255W2
870625 $W2

870825 SW2

870825 SW2
$70825 SW2

170928 SW2

870928 5W2
870926 SW2
870928 SW2

070926 $W2

670928 $W2

870926 SW2

880627 SW2

880627 SW2
880627 SW2

880627 SW2

880627 SW2

880627 SW2
890627 SW2

880627 5W2
880627 SW2

880627 SW2

880627 SW2

880627 $W2

680726:SW2
880726!8W2
880726 SW2

880726 SW2
880726 SW2

880830 SW2
880830 SW2

880830 SW2
880830 SW2

880830 SW2
B60830 SW2

880830 SW2

88o928lsw2

88092815W2
98092815W2
88092815
880928 SW2

880928 SW2
660928 $W2

880928 $W2

880928 SW2

880928 SW2

851204 WBOS

860106 WB05

860206 WB05

860327 WBO5

860422 WB05

860515 WI05

86061 WBOS

86061 WR05

131C 0.5 27.5 4.4 6.3 207(: 1.0

131C 1.(: 27.2 4.2 6.2 980(: 5.0

131 1.5 27.3 0.1 6.3 1197C 6.0

131( 2.(: 27. 0.(: 65 1923(: 6.0
093( 0.1 26.5 5.5 7.5 2377C 14.2 0.|

09301 0.5 26. 5.4 7.5 2364(: 14.2

09301 1.(: 26. 5.4 7.5 2379(: 14.1

09301 1. 26.. 5.4 7. 380 14.2

0930 2.C 26. S. 7.| 2380( 14.3

0930 . 261( 4. 7.4 2398( 14,4

1107 0.1 29.( 6.; 7, 1940( 12.0

1107 I.C 28. 6 2460( 15.(:

1107 2.( 28.( 7 2630( 15.(:

11o7 2... 29.( 0.1 2750c
IS40 0.1 33.( 6.61 7.6l 2477( 14.g

1540 1.( 31.! 7.g 7.61 964( 18.(:

1440 0.1 !7. 10.1 80 22621 13.8

!440 O! 27.4: 9.8 8.0 2319 14.C

1440 1. 26.3 7.4 79 23710 142

1441 1.51 26.4 4.0 76 25060 15

1440 2.0] 27.5 0.1 7.2 26440 15.1

144( 2. 26.5 0,1 6.6 29600 18.1

1440 3.0 28.5 0.1 6.6 29560 18.1

1230 0,1 25.8 5.0 9.8 17690 10.4

1230 05 25.9 5.1 69 18700 10.!

1230 0 25.5 5.8 7.2 2072 12.1

1230 1.5 25.5 S.9 7.3 21100 12,4

1230 2.0 25.4 9.9 7.2 21660 12.?

1230 2.5 25.4 3.1 7,0 21930

1230 30 25.5 2.9 7 0 21900 13.(

128 012 260 4.0 7.0 17200

1128 05 26.3 3.7 6.9 17400 101

1128 10 26.4 3.5 6.9 17700 10.2

1120 26.4 3.5 69 17801:10.3

1126 2 27 2.7 7.0 19700 1t.5

1126 25 27 3.2 2040C 11 9

1126 30 27.1 3 7.2 2030(: 11.9

112 3.5 27(: 7.2 2040(: 12.0

112 40 27.(: 3.3 7.2 2040(: 12 0

1121 267 3. 7.2 2030(: 11.9

112 5.(: 26. 3.4 7.2 2030(: 11.9

1128! 55 26.4 3.E 7.: 2030(: 11.9

1210 0.1 28. 4. 6.1 280( 1.5

1210 1C 27.; 1.; 1820( 10.0

1210 2.C 27.1 0.4 1920( 11.0

1210 3.C 27 0.1 1920( 11.0

1210 4 265 0.11 1920( 11,0

1031 0.1 28 4.! 6. 13461 7.9

1031 0. 28,; 4.6 6.gi 1358(

1031 1.( 26 31 6 6 g’ 13776 7

1031 2631 4.4 6.9 14500 81

1031 2.( 28.3 42 7.0 14800 8.3

1031 2.! 28.2 38 70 15700 8.g

1031 3( 28.1 3.9 7.1 16300 9.3

1213 0.1 24 0 7 9 61 19130 11

1213 01 234 8.9 18392 11

1213 2.0 23.1 8 8 18278 11.,

1213 Q 23.0 .7 18240 11
1213 4.0 230 7.7 18048 11.

1213 5.0 23.0 6.2 18144 11.1

1213 6.0 23 0 8 2 18144 11;

1213 0 23 0 8 1776i 11

1213 80 23.0 9 17760 11

1213 9 0 22 8 18106 11

0 12 0 70 3900 2 0

01 11 109 80 501
0 17 8260 50

0 20 11 2475 2 0
19 6 7.7 15601:10 0

0 24 11 8 2290(: 150
28 8 8 1460 10 0

1136 0 27 1490 10 0

0.04 0.8 0.01 0 81 0.1E 0 og /

647 308

10411 251

0.| 31 0.02 0.4 0.01 0.41 0.2] 0.15 1. 10 7477 16240

0.5! 83 0.02 0.! 0.02 0.82 0.241 0.1

0.5, 2 0.01 0.| <.01 0.91 0.2 0.14

17076 1872

100969 1563;

0.5 23 0.02 0 81 <01 0.81 0.19 011 5.; 30 52057 5211

38 0 01 0.7 0.03 0.73 0.15 0.06 37 330 571 I05

0.06 0.5 0.13 0.63 0.11 0 04 1.3 51 6.6 1656 127C

0.8i 14( 1.60 4.1 0.12 22 0.641 0141 3.4 2.7 3481 541

0 6 23 0.01 0.] 0.01 0 7( 0 16 0 OIE 5

0.5 08 044,124 029 019

22 34( 57 06c.639 140 120

42 11 0 0.4 48 80 80

25 2( 7 252 0 68 0 51

33 2( 0 04 74 0 71 0 53

120 00a 0 01 11 0 48 28

120 61 3.5 0.0] 57 01:0 94

13247 113;

$12 244:

628 2151

1196E 347:

609! 852:

266401 686,

22674 1785





/)endlx V. Phys.al. chemical and IK)k:ic&| da from New River. Onslow County 1986-1989.

II
II
II

C mgll J uMlto I! u911 rag1| m911 mQII mglt mgll rag11 m911 COL." FTJ gnitslml Im

1135 1.0 27.0 4.8 14300 9.(

0.1 31.( 14.2 58 700 2..

0.1 30.0 11.: 9.1 5300 $.C

0.1 26.0 8.3 6.2 109q0
1015 0.1 28.5 58 7.S 19900 11.
1015 0.5 27.4 4.6 76 21320
144 0.1 12.0 14.0 5.2 4410 "2.|

1230 0.1 11.0 14.4 |.7 9100 0.(

1520 0.11 19.0 7.6 7.5 7500 5.(

1335 0.1 29.0 11.3 13200
1335 0.5 29.0 10.6 13200 6.C

163 0.1’ 34.0 18.5 5.9 23530 14.1

1635 1.0 34.0 16.5 5.9 23500 14.(

1330 0.1i 27.! 10.4 5.O 20870 12.;

133 0.5 27.6 10.0 5.0: 20850 12.1
1330 0 27.4 4.6 7.8 21050 12.4
1353 0.11 27.7 15.9 0.; 19660 9.1
1353 0.! 27.6 16.6 6.2 16090 9.7

1353 1.( 28.0 1.3 9.1: 17520 10.(

1058 0.1 28.1 4.3 7.9 16200 6.;

1058 0.! 27.9 4.6 5.0 15900 9.1
1058 1.( 28.0 4.2 7.91 16000 9.1
1231 0.1 30.5 19.8 6.| 809)
1231 1.( 30.0 18.( 8100 9.C
120: 0.1 28.3 7.7 7.41 1600 0.3
1203 0.! 28.8 6.8 0.0 9840 5.2
1203 1.( 27.6 5.7 7.5i 10130 5.4
1307 0.1 24.5 9.1 5.; 19800 12.(

1307 0.! 24.0 4.2 20580 12.(

1307 1.( 24.0 3.3 18718 12.(

1113 0.1 29.0 10.3 8.5; 14500 10.(

1113 1.( 27.0 8.8 14900 10.(

111: 1.| 27.0 8.6 14900 10.(

1113 2.( 27.0 8.8 15300 10.(

1107 0.1 30.0 12.0 8.4 10500
0634 0.1 28.0 7.8 7.6, 10020 9.
0834 0.| 290 7.5 10:90 8.C
0834 0.! 30.0 9.0 17500 8.C
0834 1,( 30.0 O.S 21100 14.(

0834 1.! 30.0 0.2 23900 17.(

1250 O1 26.5 $3 68 1865 1.(

1250 0.! 28.3 6.6 6.7’ 1890 lC

1250 1( 29.1 91 9.5 1850 1.C
1250 1.. 26.0 6.2 6 6 1880 I.C
1000 0.1 27.4 7.0 7.| 20550 12.(
1000 0.5 27.3 5.4 7.6; 21480 12.7
1000 1.0 27.3 4.; 7.4, 21850 12.S
0730 0.11 26.3 5.8 7.4’ 206100 12.1
0730 1.( 27.2 4.0 7.:’ 21700 12.!
1340 0.1 29.0 9.9 16100 10.(

1340 0..’ 29.0 9.7 18100 10.C
1340 1.G 290 9.4 16100 10.(

1825 0.11 31.0 11.8 7.9 74460 14.7

1625 1.( 31.0 11.3 8.2 24190 14..
134; 0.1 27.6 12.8 8.1 19000 11.(

1340 0..’ 27.5 12.8 8.1 20600 12.(

1340 1.0 27.3 11.2 8.( 21000 12.4
1408 0.1 27.0 14.9 9.2 17900 10.1
1408 0.! 26.6 14.6 9.2 17700 10.1
1408 1.O 28.2 9.5 8.0 18280 10.(

1408 I.! 25.7 4.1 7.2 19740 11..

111( 0.21 27.8 4.4 7.0 16500 9.(

111 0.: 27,8 43 7.0 1600( 9.C
1110 1.( 27.8 3.7 7.8, 16100 9.2
1240 0.1 30.0 17.0 8.4 8550 5.C
1240 1.( 29.8 15.9 9000 5.(;

1216 0.1 28.6 93 8,2 9540 5.C
1216 0.! 28.3 7.8 81 9600 5.
1216 1( 28 O 4.7 7.5 10210 5.|

1316 01 248 9.1 8.1 18924 12.(

131i 0 51 23 5.3 70496 12.C
1314 1( 240 80 19110 13.C
1425 0 28.4 69 8 1730 04
1425 10 28.4 g.0 g 1020 0
1337 0.11 26.8 5.6 7.7 5600
1337 1.0 26.6 5.31 7.6 6800 3.4
150( 0 30 2 90 03 11700 7C

860611WB05
860724 WB05
860814 WB05
860910 WOO5
860930 WB05

660930 WB05

870108 WOO5

870228W805
670324 WB0
670429 WBO5
870513 WB05
870616 WB05
870622 WBO5
870622 WB05
870720 WB05
870720 WB05

870825 W805

870625 WB0
970625 WB05

070926 WB05
870928 WB05
870928 WB05
880627 W805
880627 WB05
850627 WB05

880726 WB05
860726 WB05
880830 WSOS
880830 WE05

880830 WB05

880928 W805
880928 WB05
880929 W605
860611 W850
860611WB50
860911WBSO
860611WBSO

860730 WBSO
860730 WBSO
860730 W850
860730 W650

960730 W850
860730 WBSO
880526 WBSO
860826 W850
860828 W850
680828 W850
860930 WBS0
860930 WB-K0
880930 WB50
860930 W650
860930 WSSO
670622 W850
870622 WlSO
870622 WBSO

870720 WBSO
870720 W650
870825 W650
870825 WBSO
870825 WOSO
870926 WBSO
870928 WB50

670928 WBSO

870928 W850
880627 W650
880627 WB50
880627 W850
880726 W850
680726 W850
680030 WB50
880830 WB50

88083 WBSO
880928 Wl.O

880928 WBSO
860926 WBSO
90513 wBso
090613 WBSO
890710 WBO
190718 WSO
8g0829 W850

210 0.01 1.C 001 101 0.37 0.20
220 0.20 1.C O.0S 1.0S O.S( 0.33

6 1.20 1.9 0.1 2.0 0.62 0.42

0.4 110 IB I I NS

812993 2135

238090 1190(

56424 1166

170 0.23 1. 0.$7 2.1 0.4 0.09

300 0.0: 1.| o.oI 1.8| 0-3- 0.12

22 2.30 4.4 0.50 5.2( 1.0CI 0.77

0.2 310 1.70 32 004 3.24 1.5C 20 13 560(

28037 16250

52408 4044

6: 156(

197047 3296
30570 981

28823 7701
11354 5437

94 0.03 1.| 0.0; 1.92 0.8( 0.49 >8.2 97301 11191

0.4 150 0.01 1. 001 1.22 O.S, 0.32 714819 21435

0.3 180 0.06 1.7 <.01 1.71 O.S 0.38 13 14( 496111 1983(

0.4 160 0.01 1.3 0.0111.31 0.3( 0.17 2.9 15( 32002| 747

0.3 240 0.05 1.5 0.0l 2.1( 0.5( 0.22 13 $40C 14 490171 1265

0.4 140 161 4.1 0.1t,421 0.6 0.41 12 680( 7.5 405273 1221;

0.6 84 0.02 O.g 0.01 0.9( 0.2. 0.11 5.2 10( 5.8 5991( 29291

0.4 120 0.06 1. 0.01,121 03’ 0.25 9.0 75614 6997’

04 260 0.18 1.4 00’1.4 0 5( 0,32 88 53( 37200 11192

0.4 170 050 1.1 0311 4( 04( 024 5.3 2812] 7389

O.S 94 011 OS 00110.91 03. 0.34 12 20 5590( 11627

0.3 200 0,01 1.1 <01 1.11 0 44 0 24 9.(

0.4 52 0.0: I.( <0111 0 0.3$ 0.22

0.4 81 0.03 1. 0 01 21 038 0.22

03 97 0.02 1.1 <.01 21 033 018

30 19599 7799 8

2375; 4956

754996 22851

80 449644 21362

0.4 lg0 0,21 1.( 0 O; 16; 0 42 0.22 710

0.3 250 0.0: 1.... 0 01 151 0 48 0.1( 0.( 6700

0.5 110 120 3.C 01; 31 051 0.31 0.( 5700

0.6 76 0 35 0 0 24, 0 34 0 I? 610

03 S0 0 32 0 4 64 0 36 0 I

0.5 100 0 41 1.1 0.36 46 019 0 1., 31

0 160 00 ’ 47 32 1.’. >7 1600

18866 2572

465094 11464

01 358457 10545

96252 9058

52581 4316

6. 36335 962

118088 3248
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Aledix V. PhVk:al, chemical wl Iog:al dala from New River, Onslow County 198E-19eg.

ugllim(]lllmgll mg/I m]lll mc]ll mg/I mglJCOL’! FTU

2C 0.28 0.e 0.0( 0.6G 0.28 001

0. 0.14 0.7 0.0| 0.76 0.02 0.01 34C

004 2.C 0.4; 2.42 0.13 0.01 2.1 1800

0.07 0.3 0.0; 0.32 0.07 0.01 1.5 34

34

81!
245|

8OV

57

120:
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GREENHORNE & O’MARA. INC.

CAHP LE,.1EUNE.
MASTEMMER TREATHENT PLANT

HASTER PLAN
ENGINEERING STUDY

SCOPE. OF M.ORK

!. iNTRODUCTiON

At present, Camp Lejeune has seven (7) wastewater treatment plants, all
of whtch discharge into the New River or Its tributaries; Rifle Range
(.6 MGD), Camp Geiger (1.6 HGD), Camp Johnson (! HGD), Tarawa Terrace
(1.25 HGD), HadnoL Point (8 HGD), Onslow Beach (.2 HGD) and Courthouse
Bay (6 HGD). The State has Indicated that discharges into portions, of
the New River (and its tributaries) are in conflict with its goal to
upgrade water quality. Permits for several of the plants will be
increasingly difficult b obtain and future effluent standards and
ambtent water quality designations wtll be much more stringent. To
gutde Camp LeJeune officials |n making the correct decisions, a
multtphased study wtll be conducted to evaluate various alternatives.

PHASE ! ALTERNATIVES SELECTION AND EVALUMION

Feasibility and EconomicAnalysts

Task J Data Cdllectton and Revtew

All relevant information re9ardin9 the design and operation of the
seven Wastewater Treatment Plants (WTPs) at Camp Lejeune will be
assembled and reviewed to establish a baseline for cons|deratton
of changes and modifications, Including raw data from Building 65
(Laboratory), Butldtng 670 (main water plant/treatment plant
office), Building O05 (Technical Records at Public Works
Department). This !nformation is to be provided by the Camp
Lejeune staff at the :ommencement of the project.and wtll tnclude
wastewater characterizations and discharge parameters for all
TPs. No field sampltng and analysts ts planned for this project.

Task 2 Development of Alternatives for WTPs and Base Scenarios

This task wtll |nvolve the development of speclftc feastble
alternatives for each WTP and deCelop a matrix of thse plant
specific alternatives. Selection of overall factllty scenarios
from this matrix of alternatives will be made and will be used in
the Feasibility and Preliminary [conomic Analysis. A final llst
of base scenarios will be submitted to Camp LeJeune and NCDEH
officials for concurrence prior, to compltlng Task 3.





GREtNHORNE & O’MARA, INC,

Task 3 Preliminary Evaluation of..Scenarlo
Perform a preliminary evaluation of the technical and economicfeasibility ot the scenarios which-were selected in Task 2. Thenumber ot scenarios should be all inclusive of reasonable opttonsfor each SNTP, but bounded by a limtt of 6. All scenarios will becomprised of state-of-the art or best demonstrated technology forwastewater treatment and discharge options. The speclf|cregulatory requirements and technical cond|ttons that provide thebasis of evaluation wl]] tnc]ude the fol]owin9 criteria:

1. The possibility that current, new and/or expanded effluentdfschaPcjes w|]] not be allowed tn the upper New River or theIntracoasta| Waterway where the Camp Ge|ger, Camp Johnson,Tarawa Terrace, and 0ns]ow Beach SNTPs presently discharge.
2. Hope strtngent efF]uent discharge ]tmtts wt]l be implemented,Including standards for phosphorous, nitrogen, heavy metals,anonta, toxicity, etc. Future requirements may limit orelJmlnate discharges In the New Rlver which will affectHadno Polnt, Courthouse Bay, and Rifle Range.
3. All WkFTP capactty Increases may be dented.

Examples of scenarios to be considered may include: Keep as manyplants as posstb]e and upgrade to needed d|schage 11mJtsconsolidate all plants to one or two large" plants; change somedischarge points along New River, as necessary, to meet ltm|ts;and use land disposal fo the up-flyer plants.

Also, he following 1|st of options, will be |ncluded top
consideration:

[. Abandonment. or scaltng down of existing WIPs.
2. HodJf|catlons of some existtn9 plants.

3. Expansion of some of the exlstJng WTPs.

4. Pumptng of untreated sewage to existing, new, or modifiedNWTP for treatment and discharge.

5. Pumplng treated effluent to existing, new or modlfted
discharge points.

6. Land application, Including land area requirements, requ|red
plant modlf|cattons, and 1is tmpact on facJ1|ty tratnin9operations. Future regulatory restrictions w|11 be
considered.

A combination of feasible disposal methods on a NTP spectftc

14. 90 0:51 PM Pt]3
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Joint venture with Town of Jacksonville on Its landapplication project, including meettng with dacksonvilleofficials to discuss alternatives.
Task 4 Comparison of Phase ! Scenarios

A maximum of three alternatives w111 be selected to perfor a
comparative feasibility and economic analysis. Thts analysts willtnclude the following elements for evaluation:
]. Order-of-Hagnitude Life Cycle costs.

Preliminary environmental evaluation tn accordance with NEPA
requirements. ]denttfy any major concerns that wouldeltm|nate an alternative.

3. Estimated time to destgn, pemlt, and construct facilities.
4. General regulatory requirements and permttt|ng conditions.

5-bnce_to the Camp LeJeun Raster Plan.

6. Site suitability, space available, and right-of-way
requirements.

7. General constructabtltt.
8. Other 11mtts due to base operations and faclllty needs.

Other applicable and relevant local, State, and Federal
regulations,

lO. Complex|ty of operation and ma|ntenance.

]]. Reliability and failure considerations.

12. Abtllty to meet long-term disposal needs.

13. Efftctenctes of nutrient reoval.
]4. Slu_dggeneration,ng, and..
15. Reliability of technology.

16. Ease of treatment capactty expansions.

A Preliminary Phase ! Report w111 be prepared to present the
findings and recommend a sngle alternative for. further detailedevaluation tn Phase IZ.
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PHASE II DETAILEI) ANALYSIS AND EVALUATION OF A RECOMMENDED SCENARIO

Task 1 Select and Evaluate Final Scenario

Finalize the selection of the best scenar|o for further deta|]ed study
in Phase 1[, and enumerate the reasons for selections. Include
advantages and disadvantages of each, from a consideration of long term
operation and maintenance, as well as further regulatory restr|cttons.
Thls selection w111 be in close coordination with Camp LeJene staff
and the NCDEHNR.

For consideration, alternative treatment techno]ogtes will be selected
from state-or-the-art and best demonstrated facility designs in current
use for domesttc type wast,water. The detailed assessment of
wast,water treatment technologieswill tnclude the following.elements:

Ltfe Cycle Costs Capttal or first costs and operation &
Raintenance costs.

Abillty to meet long term wastewater treatment and disposal needs.

Potential environmental issues that pose major concerns and could
cause potential delays in implementation of the astewater Haster
Plan.

Compliance with future environmental regulations and permitting
requirement and restrictions. :

5. Ease of treatment capacity expansions.

Efficienctes of nutrient removal, t.e., nttrogenand phosphorus.

Sludge generation, handling, and d|sposal.

Record of successful operating htstory that demonstrates a proven
and reliable technology.

Task 2 Final Phase II Report

A Final Phase II Report will be prepared to present the study results,
including the methodology, data, and assumptions used in performance of
this project. All rationale, calculations, data used, and
communications relevant to thls project will be included in an Appendix
to this report.

-.4
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PROOECT SCHEDULE AND HILESTONES

Event Days from Start

Kick-off Heettng

Scoptng 0utltne

Phase I Preliminary Report

On-Stte Review Heettng

Pre-Ftnal Report

Draft Ftnal Report

On-Stte Rev|ew Heet|ng

Ftnal Report

1

31

180

210

240

330

345

360
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SCOPE OF WORK

Study of Camp Lejeune’s ewage Treatment Plants

I. General

At present Camp Lejeune has seven wastewater treatment plants,

all of which discharge into the New River or its tributaries;

Rifle Range (. MGD) Camp Geiger (I. MGD), Camp Johnson

(I MGD), Tarawa Terrace (1.25 MGD), Hadnot Point (8 MGD),

0nslow Beach (.2 MGD) and Courthouse Bay (. MGD). The state

has indicated that discharges nto portions of the New River

(and its tributaries) are in conflict with its goal to upgrade

water quality. Permits for several of the plants will be

increasingly dlfficult to obtain and future effluent standards

and ambient water qaliy deslgnatins will be much more

stringent. To guide Camp Lejeune officials in making the

correc decisions, a multiphased study will be conducted to

evaluate various alternatives.

II. Rscific .uirements Phase I

A. Perform feasibility and preliminary economic analysis

of various regulatory scenarios including (but not limited to):

1. Effluent discharges not allowed in the upper New

River or the IntRacoastal Waterway where the CG, CJ, TT and OB

treatment plants presently discharge.

2. More stringent effluent limitations ae

implemented, including standards on phosphorous, nitrogen.

heavy metals, ammonia, toxicity, etc. Future requirements may





limit or eliminate discharges in New River affecting HP, CHB,

and RR.

Capacity increases are denied.

B. The above feasibility and economic analysis shall

analyze various alternatives including (but not limited to):

plants.

Abandonment or scaling down of existing treatment

Modification of existing treatment plants.

3. Expansion of existing treatment plants

4. Pumping of raw sewage to existing, new or

modified plants for treatment and discharge.

5. Pumping treated effluent to existing new or

modified discharge points.

. Land application alternatives will be considered

indepth, including land requirements and feasibility, plant

modification and training impacts based on existing soil maps.

Combination of disposal methods

C. The above discussion will include:





I. Description and feasibility of alternatives.

2. Environmental considerations and potential impact

in accordance with IEP&.

Cost estimates of all alternatives.

4. Time frame considerations.

5. Review of applicable regulatory requirements.

. Scopin- and execution of study will be done in

coordination ith applicable Base, state and federal officials.

7. Only state-of-the-art and permittable

alternatives will be studied.

D. The.A/E will:

1. Prior to execution, meet with Base and regulatory

officials to determine and review study requirements.

2. Present a scoping outline to state and Camp

LeJeune officials 30 days afte (1) above.

3. Provide a preliminary report for distribution and

review 120 days after initiation of study and on-slte review





after receipt of comments. Report shall include rankin

alternatives with recommendations’.

4. Provide a pre-final report for distribution and

review 240 daFs after initiation of studF and on-site review

after eceipt of comments. Report shall include detailed

analysis of top.three’alternatives with ecommendations.

5." Provide a final report and briefin 30 daFs

after initiation of utudy. Report shall include recommended

alternative and supporting documentation to select an

alternative.





SCOPE OF WORK: WASTEWATER blASTER PLAN

PHASE I I

IlI. Recific Requirements:

A. The recommended alternative will be analyzed as

follows:

1. Wastewater treatment technology assessment and

recommendations

Cost assessment (life cycle)

wastewater needs:

Technology appropriate to meet long-term

(I) Preliminary environmental assessment

[2) Flexible future effluent standards

(5) Expandable

(4) Nitrogen removal

Phosphorus removal

(6) Coordinate with state EHNR.





2. Exact site locations for plant(s) effluent

discharges, and spay fields shal be determined.

S. An engineering evaluation sh&11 be conducted on

the following:

plant

(a) Soi suitability for wastewater teatment

(b) Hydrologeologic Evaluation for land disposal

(if applicable)

(c) Ri-er loading analysis, etc.

4. Envi,onmental Assessment Preparation

(a) Brief to base EIRB and state.

Detailed cost estimates.

B. The A/E will:

I. Provide WTP technology assessment within SO days

of Phase II initiation (for eview by base and state

officials.)

2. Provide a pPe-final fo distribution and Peview

120 days afte initiation of Phase II.





Provide & final report and briefing 180 days

after initiation of Phase

"4. Coordinate with state officials to ensure

compliance and acceptability of treatment facilities and

processes.

5. Provide detailed Scope of Work for design.

DDISgI’s.

6. Prepaation of poject documentation including

k

IV. uali f ications A/E personnel conducting study must be

approved by base officials





Ocean dumping
is a base option

En  fiseers    OriSider geWage tre atrnent
BY PATRICIA KIME
DALLY NEWS STAFF

Engineers working on Camp
Lejeune’s wastewater treatment
master plan have listed ocean
outfall as one of three options’ for
future sewage treatment at the
base. .....
The base, working with state

Department of. Environmental
officials and engi-

contracto_Grg_gnhorne
Oqinra Inc:, has narrowed

options to ocean ouffalE land ap-
plication and pumping wastewa-
ter to other areas of the New
River and to Jacksonville.

If pursued, Camp Ljeun
could 6btain the: state’s first
ocean outfall systenx

Officials of the-. U.S. Environ-.
_men_tal Protection. Agenw have
indicated-that ocea ouffall is in-
consistent: with: EPK policythat
discourages’ ocean,dumpingBut

...:-regional. EPA=offices.in:Vizginia
"." and Florida have :allowed:. cean

,DllVr;engineePceston-HosmcL
has recommendedL s ’:regiona!
wastewatertreatmanC solution

i-: for- Camp;Lejeun’. Jacksonville.

and Onslow County.
"We;: s. an. agency, have advo-

cated since 1987 encouraging
-them:to.10ok:at regional means of
.deiing with their -wastewater
rather than three, different, enti-
.ties stumbling all over each other
=_J? Howardsaid in: a meeting in
Carteret County Tuesday.
,:.In-order for Camp Lejeune to
obtain- approvar for the propose0
$22 millio project, it’would have
to show- tha= non-discharge alten-
natives,-ineluding land ap-
plication, have been-considered
and found unacceptable. d
The. proposal would permit

]5-milliungallon per daF flo,-.
collecte in an-aeration basin
eated:-’at the Onslow--Beaclii
Wastewater Treatment Plant

A 36" gravity ocean discharge
line would extend about 1.5 miles
offshore and would terminate at
a depth of about 30 feet.
The ocean ouffall pipe would

be located between Brown’s Inlet
and the New River Inlet on On-
slow Beach.
In an April meeting, base util-

it7 staff member Carl Baker said

that ocean outfall represents the
lowest long-term cost of the three
options.

Baker cautioned, however, that
military officials may object to
he ouffall because of conflicts
with beach training. Military of-
ficials also may object to the
land-application option, which
Would require nearly 9,000 acr..s
of land.
The DEM, said Howard, is

"leaning on the base kind ot had
because we have serious ater--
quality problemsin parts df th"

Camp LejeUiie has seven
wastewater treatment facilities.

]EDAILY.NE_S,__T}-I__UBD.A_Y_,_MAY -6, .99:
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MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28540-5000
TITLE: UPGRADE WASTE TREATMENT FACILITY, BASEWIDE
PROG ELEMENT CAT CODE 832-10 P-947 PRO COST ($000)

JUL 90

25000

COST ESTIMATE

ITEM U/M QUANTITY

UPGRADE/EXPAND RADNOT POINT
UPGRADE/EXPAND CAMP GEIGER SYS LS

0MSI LS 1

SUTOTAL
CONTINGENCIES CSZ)
TOTAL CONTRACT COST
S.I.0.N.
TOTAL REQUEST
TOTAL REQUEST (ROUNDED)

EQUIPMENT PROVIDED PROM OTHER APPROPRIATIONS

U/COST TOTAL COST

18000
4700

10

22710
1136

23846
1431

25276
25000

-0-

10. DESCRIPTION OF PROPOSED C0NTRUCTION
Upgrade/expand the Hadnot Point sewage treatment plant with additional
rimary ettlin tanks, tricklin filters, secondary clarifiers, a new
tertiary treatment unit, chlorine contact chamber, digesters, lude
dryln bed an equalization ond, aproximately 50,000 feet of 12"
force min from Camp Johnson and aroximately 48,000 feet of 8" from
Courthouse Bay wih asoclated In stations .and
Urade/xand the Cam Geier treatment plant to hanle MCAS New River
an Verona oo n addition to te Cmp Geier requirements. This
urade ould involve the addition of an equalization ond, a rimary
clarifier, tricklln filter, secondary clarifier, a tertiary unit,
chlorine contact chamber, dieter an several ryin beds.
Aproxiately 8,000 feet of 8" force aln’from Cam eiser to Stone
ay with associated ums will be neee to exten system o erona

Air Conditioning: /a

11. ZEQUIREEENT:
PROJECT: Extend/upsrade the Nadnot Point sewage treatment system
handle 15 MGD of sewage. The Hadnot Point u$rade.would nclude Trz
Terrace, Cam $ohnson, Courthouse ayand Onslow acb; the Cam
system will be extended to support construction in Verona L,o nd to
include the Earine Cors Air Station, New River.
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MARINE CORPS BASE, CAMP LEJEUNE, NORTH CAROLINA 28540-5000
TITLE: UPGRADE WASTE TREATMENT FACILITY, BASEWIDE
PROG ELEMENT CAT CODE 832-10 P-947 PROJ COST ($000)

JUL 90

25000

REQUIREMENT: Recent actions by the North Carolina Department of
Environment, Health, and Natural Resources have Identified deficiencies
in the Camp LeJeune sewage treatment system. Expansion and upgrades
are needed to eliminate numerous outfalls that are In non-compliance
with State Environmental Management and Pollution Abatement regulations.

CURRENT SITUATION: North Carolina State Department of Environmental
Management has issued a mandate stating that effluent outfalls will not
be allowed in "SA" waters after $1 January 1992. The Onslow Beach
Treatment Plant is in direct violation of this mandate. The state
regulatory office has indicated that permits to Increase capacity or to
upgrade system would not be issued. Outfall waters utilized currently
at Courthouse Bay are being reclassified to "SA" waters. The Montford
Point treatment facility Is not aufficient to handle increased system
capacities. Biochemical Oxygen Demands (BED) have been consistently
higher than allowable permit parameters. An engineering survey has
been requested, absolute resolution to system deficiencies has not been
established. The State is attempting to reverse the degradation of New
River water quality by tightening discharge limits, plants are failing
to comply with toxicity limits, construction has increased sewage flows
in the outlying areas and expansion is eminent.

IMPACT IF NOT PROVIDED: Permissable limits on discharges and other
values will increase creating further non-conformance with environmental
quality standards that protect health and welfare. The treatment
system will not be able to meet capacity demands and will be cited for
environmental operating deficiencies and for non-compliance with State
pollution abatement regulations.





WASTEWATER TREATMENT PROBLEMS

Location of Onslow Beach Outfall (SA Waters).

Location of Camp Gelger, Camp Johnson, and Tarawa Terrace Outfalls.
(New River Modeling)

Location of Courthouse Bay Outfall.

Permit Reulrements:

Current permits expire February 1992

BODISuspended Solids Limits (30/30 to 515)
Toxicity
Phorphorus
NH3-N
Total N

Age of Plants.

Technology of Plants.

Efforts by State to eliminate New River discharges.





GREENHORNE AND O’MARA STUDY
&lternatives Consdera

bandonment or scaling down of existing treatment plants.

Modifications to existing treatment plants.

Expansion of existing treatment plants.

Pumping of untreated sewage to existing, new, or modified plants
for treatment and discharge.

Pumping treated effluent to existing, new, or modified discharge
points.

Land application.

& joint venture with the City of Jacksonville in its land
application project.

Combinations of feasible disposal methods on a plant-specific
basis.





SELECTED ALTERNATIVES
(STUDY)

ALTERNATE 1|

A new centralized 15 MGD secondary treatment plant with an ocean
outfall to accommodate all flows.

ALTERNATE

A combination of pumping selected northern plant flows to
Jacksonville, land applicatlon for the southern plants, and an
upgrade and expansion of the existing Hadnot Point plant to 10 MGD
advanced treatment for the remaining flows.

ALTERNATE 3

A new centralized 15 MGD advanced treatment plant at Hadnot Point
to accommodate all flows.

STUDY COST COMPARISON

(Total Costs)

Alternate 1

Alternate 2

Alternate 3

Construction*
Cost

$84,848,116

$54,824,439

$72,441,216

Present*

$111,043,527

$131,456,349

$127,848,949

* A/E study utilizes different parameters for costing than we
typically use in MILCON programming (design, contingencies, land
cost, etc}.





CITY OF JACKSONVILLE CONSIDERATIONS

Capacity Limitations

Projected Growth (Jacksonville vs. Camp Lejeune)

Jacksonville Funding Problems

Reduced Flexlbillty

High Present Worth Cost (Jacksonville Alternative)

Future Liabillty

State of North Carolina Desires (Reglonal Concept)

OCEAN OUTFALL CONCERNS

Politics for getting approval.

Regional desires of state.

Cost for environmental studies.

FUNDING CONSIDERATIONS

F94 MILCON Project (Wastewater
Improvements)

Limited Future MILCON

Competition from other Commands

$25 million Treatment





OPTION 1

Pump treated sewage from Camp Gelger and Camp
Johnson to Tarawa Terrace.

Pump treated sewage from Tarawa Terrace (Includes
Camp Gelger and Camp Johnson flows) to new outfall
in vicinity of existing Hadnot Point Wastewater
Treatment Plant.

Pump raw sewage from Onslow Beach to Courthouse
Bay.

Pump raw sewage from Rifle Range to Courthouse
Bay. Alternative Land appllcatlon at Rifle
Range for additional $300,000.

Pump raw sewage from Courthouse Bay to Hadnot
Point (Includes Onslow Beach and Rifle Range
flows).

Construct new outfall line near existing Hadnot
Point plant. Construct chlorination and
dechlorinatlon systems, post aeration and
polishing basin, admin/laboratory building and
site work. Design new outfall to be used in
proposed new (15 MGD) plant. Interim flow from
northern plants to be 3-5 MGD.

Shutdown and demolish Onslow Beach, Courthouse
Bay and Rifle Range wastewater treatment plants.

SUBTOTAL

$3,001,872

6,788,104

1,067,478

2,524,729

3,994,279

4,900,122

1,000,000

$23,276,584

hase II

Construct new 15 MGD secondary treatment plant.

Modify outlying pumping stations (CG, TT, CJ)
to handle raw sewage.

Shutdown and demolish Camp Geiger, Camp Johnson
and Tarawa Terrace.

Shutdown and demolish Hadnot Point Plant.

SUBTOTAL

$19,310,811

500,000

1,000,000

1,500,000

$22,310,811





Add advanced treatment to 15 MDG plant
constructed in Phase I.

OR

Construct ocean outfall.

TOTAL WITHADVANCED TREATMENT

$12,000,000

$23,727,769

$57,587,395

TOTAL WITH OCEAN OUTFALL $69,315,164





OPTION 2

Construct new 15 MGD secondary wastewater treatment
plant at Hadnot Point.

Pump raw sewage from Onslow Beach to Hadnot Point
(close Onslow Beach plant).

Shutdown and demollsh Hadnot Point Plant.

SUBTOTAL

$23,310,811

1,404,161

Add advanced treatment to 15 MGD plant constructed
in Phase I.

Pump raw sewage from Camp Geiger and Camp Johnson
to Tarawa Terrace.

Pump raw sewage from Tarawa Terrace (includes Camp
Johnson and Camp Geiger) to new Hadnot Point
wastewater treatment plant.

Pump raw sewage from Rifle Range to Courthouse Bay.

Pump raw sewage from Courthouse Bay to new Hadnot
Point wastewater treatment plant.

Shutdown and demolish Camp Geiger, Camp Johnson,
Tarawa Terrace, Courthouse Bay and Rifle Range
wastewater treatment plants.

SUBTOTAL

$12,000,000

3,001,872

6,788,104

2,524,729

3,994,279

1,800,000

$30,108,984

TOTAL WITH ADVANCED TREATMENT

PHASE III

Construct Ocean Outfall (all flows).

$56,323,956

$23,727,769

TOTAL WITH OCEAN OUTFALL $80,051,725,

*Includes advance treatment.





BENEFITS

Corrects State’s major envlronmental concerns qulckly.

Easy cost certification for Phase I.

Addltional time to study processes available for new plant design.

Reduces number of plants being operated quicker.

More programming flexibility in Phase II.

Does not require pump station rework.





OTHER PLAYERS

State of North Carolina (Permits)

Headquarters Marine Corps (Funding)

EPA (Ocean Outfall)

LANTDIV (Speclal Order of Consent, Design of Plant)

PLAN OF ACTION

I) Local decision on option.

2) Brief CMC (resolve funding issue).

3) Brief State of North Carolina.
-Permits
-Special Order of Consent

4} Cost Certification for FY94 MILCON project.

5) Environmental Impact Statement (FY94 MILCON Project).

6) Begin Design (FY94 MILCON Project).

?) Develop additional MILCON projects for Phase II and Phase III.
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SYMBOL LOCATION

CAMP GEIGER

CAMP JOHNSON

TAWARA TERRACE

HADNOT POINT

ONSLOW BEACH

COURTHOUSE
BAY

RIFLE RANGE

VOLUME

1.6MGD

1.OMGD

1.25MGD

8.0MGD

0.195MGD

0.6MGD

0.525MGD





MCON BRIEF

WASTEWATER
TREATMENT

MARINE CORPS BASE
CAMP LEJEUNE, NC

10 SEPTEMBER 1991





Jul 91

Sep 91

Sep 91

Oct 91

Nov 91

Feb 92

Feb 92

WASTEWATER TREATMENT
MARINE CORPS BASE, CAMP LEJEUNE

CRITICAL EVENTS

Draft Wastewater Treatment Master Plan

Brief CMC

Brief State of North Carolina

EIS Start

Cost Certification for P-947 due to NAVFAC

NPDES Permits due for renewal

Enter into Consent Agreement with State

48ep91





GEOGRAPHIC/DEMOGRAPHIC INFORMATION

New River 475 Square Mile Drainage Basin

Shallow Tidal Basin
Approximately 5 feet deep)

Low Flow Rates

Point Source Contributors:

City of Jacksonville Population of approx

MCAS, New River and MCB,
Camp Lejeune Population of approx

7 Wastewater Plants

Major Factory (Weyerhaeuser)

Other Low Flow Point Sources

25,000

60,000

&8ep91





STATE OBJECTIVES FOR NEW RIVER

Land Application if Feasible

New River

Upper river has reached its assimilative
capacity. Now classified as High Quality
and Nutrient Sensitive Waters.

Water

Lower river and inland waterway classified as
SA waters.

Projected river goals

BOD
NH3-N
Total N

Phosphorus

5 MG/I
Mg/I

4 Mg/!
8 Mg/I
0.5

summer
winter

1.0 Mg/!

&Sop91
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ALTERNATIVES CONSIDERED

Abandonment

Modifications

Expansion of

or scaling down of existing

to existing treatment plants.

existing treatment plants.

treatment

Pumping
plants for

of untreated sewage to existing, new,
treatment and discharge.

effluent to existing,Pumping treated
discharge ’points.

Land application.

A joint venture with
application project.

plants.

or modified

new, or modified

the City of Jacksonville in its land

disposal methods on aCombinations of feasible
specific basis.

plant-

SAug81





STUDY ALTERNATIVES

ALTERNATE 1:

A new centralized 15 MGD secondary treatment
an ocean outfall to accommodate all flows.

plant with

.LTERNATE .2:

A combination of pumping selected nothern plant flows to
Jacksonville;: land application for the southern plants, and
an upgrade and expansion of the existing Hadnot Point
plant to 10 MGD advanced treatment for the remaining
flows.

ALTERNATE 3:

A new centralized 15 MGD advanced treatment
Hadnot Point to accommodate all flows.

plant at

TUDY GOST COMPARISON

Alternate 1

Alternate 2

Alternate 3

Construction Cost

$84,848,116

$54,824,439

$72,441,216

Life Cycle Cost

$111,043,527

$131,456,349

$127,848,949





OCEAN OUTFALL CONSIDERATIONS

Politics for getting approval.

Regional desires of state.

Cost for environmental studies.

CITY

Capacity

Projected

OF JACKSONVILLE

Limitations

Growth

Jacksonville Funding Problems

Reduced Flexibility

High Life Cycle Cost

Future Liability (Some hazardous

CONSIDERATIONS

waste generated here)

FUNDING CONSIDERATIONS

FY94 MILCON Project ($25 million)

Limited Future MILCON

Competition from other,Commands

&Sepgl





CAMP LEJEUNE’S PROPOSAL FOR MCON PHASING

Pump treated sewage from Camp Geiger, Camp Johnson
and Tarawa Terrace to new outfall in vicinity of
existing Hadnot Point Wastewater Treatment Plant.

Pump raw sewage from Onslow Beach, Courthouse Bay
and the Rlfle Range to Hadnot Point.

Construct new outfall line near existing Hadnot Point
plant. Construct chlorination and dechlorination
systems, post aeration and polishing basin, admin/
laboratory building and site work.

Shutdown and demolish Onslow Beach, Courthouse
Bay and Rifle Range wastewater treatment plants.

TOTAL

Construct new 15 MGD secondary treatment plant.

Modify outlying pumping stations (CG, TT, CJ) to
handle raw sewage.

Shutdown and demolish Camp Geiger, Camp Johnson
and Tarawa Terrace.

Shutdown and demolish Hadnot Point Plant.

TOTAL

Add advanced treatment to 15 MGD plant
constructed in Phase II.

$24 Mil

$23 MII

TOTAL $12 Mil

GRAND TOTAL $59 Mil





r CAMP GEIGER

rl CAMP JOHNSON

rl TAWARA TERRACE

ITI HADNOT POINT

IT] ONSLOW BEACH

[] COURTHOUSE BAY 0.6MGD

[] RIFLE RANGE O.525MGD

1.6MGD

1.0MGD

1.25MGD

8.0MGD

0.195MGD





RECOMMENDED ACTION

1. Proceed with P-9,7 (North and South plants to
Hadnot Point) in the FY-94 Program at $24.0 Mil.

2. Place P-97$ (Construct 15 MGD Secondary Treatment
Plant) in the FY-96 Program at $23.0 Mil.

3. Place P-975 (Add Advance Treatment) in the FY-98
Program at $12.0 Mil.

FOLLOW ON ACTION BY MCB, CAMP LEJEUNE

4. Brief State DEM in September 91.

5. Continue with EIS (pointed at New River)

6. Enter into Consent Agreement with State based upon
FY-9,, 96 and 98 Programs above.
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WASTEWATER TREATMENT AT CAM1 LEJEUNE

SuPface wateP quality of NoPth CaPolina PivePs nd stPeams
is a paPamount issue with the NoPth CaPolina DepaPtment of
EnviPonment, Health, and NatuPal ResouPces (NCDEHNR).
Regional wateP quality issues and Pegulatlons ape being
admlnlstePed by the Division of EnviPonmental Management
(DEM) in the Wilmington Regional Office to ensuPe compliance
with State admlnistPatlve codes and policies. Population
Powth and development of Onslow County have Pesulted in an
ncPeaslng demand on the New RiveP fop wastewateP dischaPge
locations and capacities. The Pesult has been degPadatlon
of New RiveP wateP quality which has pPompted the State to
implement mope stPingent wastewateP tPeatment PequiPements
fop dischaPgePs.

Seven wastewateP tPeatment plants within the Camp Lejeune
complex handle all sewage flows enePated on Base. All
plants ape pePmitted fop suPface wateP dischaPge totaling
13.17 million gallons pep day. Six of the sevenplants dis-
chaPge into the New RivP, and the Pemaining plant dis-
chaPges into the A5 IntRcoastal WatePway (AIWW).
Sewage dlschaPe lines can only be located in suPface watePs
classified as "SC’. Class SC is saltwater suitable for
secondary recPeatlon, flshln8 and aquatic llfe pPopagatlon.
Class SA is saltwater suitable fop conunePclal shellflshlng
and all Class SC uses. Th AIWW is Class SA and sewage dis-
chaPge is pPohiblted Peardless of tPeatment. ecent
Peclasslcatlon of New River Class SC watePs to High Quality
Waters (HQW) prohibit IncPeases in dlschame volumes unless
stPicteP effluent limits ape implemented.

DlschaPges ape regulated by National Pollution DischaPe
Elimination System (NPDES) pePmlts issued by NCDEHNR under
authoPity gPanted by the US EnviPonmental PPotectlon Agency.
The NPDES permits contain effluent limitations that ape
PequiPed to be met to pPotect wateP quality in the Pecelvlng
stPeam undeP existing condltlons. The effluent limitations
contained in the pePmits ape usually effective throughout
the term of the permit. However, these limits may be
chanEed durln the five yeaP tePm of the pemmits if: (i) a
watep quality concern is documented in the receiving stPeam
oP, (2) the fedePal guidelines change fop facilities with
limits based on effluent guidelines. Effluent limits are
also subject to change at the time of Peissuance of NPDES
pePmits. These changes may Pesult fPom sevePal factoPs such
as: (i) more discharges in the immediate amea, (2) an
incPease in total permitted flow in the Peceiving stPeam,
() a chane in the condition of the Pecelving stream, and
(4) an increase in the undePstanding of the receiving
stPeam.





Changes in the current NPDES permits have been implemented
by the State for toxicity under a reopener clause, and
changes will be made in future permits for phosphorus llmi-
.tatlon based on current conditions of the New River. A
phosphorus limit of 2 mg/l is being implemented in the 1@@2
permits for Hadnot Point, Tarawa Terrace, Camp Johnson,
Rifle Range, Onslow Beach, and Courthouse Bay treatment
plants. The permit for Camp 8elger is scheduled for renewal
in i@@3 and will include the phosphorus limit. The decision
by the State to incorporate phosphorus limits is based on a
study conducted in 1986 by the DEM Water Quality Section
that concluded that there is strong evidence of severe
enrichment problems in the New River &nd its tributaries
near Jacksonville. The State has continued to collect
extensive water quality data as a follow-up to the 1986
study. Camp Lejeune has participated in data collection by
providing water samples and analysis for the New River. The
collective data indicate numerous violations of the North
Carolina water quality standards for pH, dissolved oxygen,
dissolved gases, and chlorophyll-a in the upper portion of
the basin. The ongoing study continues to indicate that
surface waters in the uper New River subbasin have reached
their assimilative capacity.

The wastwater treatment plants at Hadnot Point, Tarawa Ter-
race, and Camp Johnson are currently exceeding the 2
phosphorus limit and probably will continue to do so until
the plants are upgraded to advance treatment capability or
an alternate treatment system such as land application is
used. All seven plants are routinely failing to reduce tox-
icity levels in the effluent. Projects for installation of
dechlorinatlon equipment at each plant is under design and
is schedule for contract award in early FY 91. Estimated
compliance date with toxicity standards is July 19@I after
the dechlorinatlon equipment is put into operation. The
State ls also mandating removal of the Onslow Beach outfall
llne since it discharges into the AIWW which is classified
as SA. The outfall llne for the Camp Gelger plant may have
to be removed as well because of its location in Wilson Bay
where the water quality is extremely poor due to discharges
located upstream. At a meeting with the State held in April
190, the Regional Supervisor stated that the Camp
permit will not be renewed unless land application and a
joint venture with the City of Jacksonville are not feas-
ible. An acceptable alternative may be to pump the Camp
Geiger effluent to a discharge point in the lower New River.
The State has also state that the discharge capacity at the
Courthouse Bay plant will not be increased beyond the cur-
rent 6@,@@ gallon per day limit due to surrounding waters
being classified as SA. This limitation may have a signifi-
cant impact on development of the Courthouse Bay area.

A wastewater master plan study is being pursued to determine
the best alternatives for wastewater treatment basewide.





The plan will include recommendations for treatment, cost
estimates for alternatives, possible environmental impacts,
and estimates of acceptability to the State. The study
scope includes current and future treatment requirements
with a detailed plan for the next ten years and a general
plan for the following ten years. The master plan will be a
multl-phase study, and the first phase is being negotiated
for evalutlon of current wastewater treatment plants and
identification of the best three alternatives fop facility
improvements and environmental compliance. An initial
report is anticipated in February i@@i, and a final report
is anticipated in August I@01. The first phase of the study
will cost approximately $I@,@@@. The entire master plan
may cost up to $250,@@8 dependent upon the selected treat-
ment alternative(s) The master plan will provide require-
ments for a FY @4 MCON project for wasterwater treatment
plant improvements that may cost up to

The State has requested a compliance schedule fop meeting
new discharge limits, but a firm schedule cannot be provided
until completion of the master plan study. The Base will be
in violation of water quality standards for phosphorus lim-
its in I@02 and currently is in violation of toxicity stan-
dards. These violations will continue until compliance is
obtained by plant improvements oP a Special Order by Consent
(SOC) is negotiated. Since plant improvements will not be
completed until I@@6 or beyond, a SOC is being discussed by
FAC, ENID, and SJA. The State has recommended a S0C and is
ready to begin neotlations. Negotiations may be difficult
because the Base does not have a defined plan of action to
meet all discharge requirements.

Following is a list of significant actions that have influ-
enced the current status of wastewater treatment and envl-
Ponmental eompllance:

8 AUG 8 DEM issuPes diPectlve to remove Onslow Beach
outfall from the AIWW because of classification of "SA"
waters.

22 DEC 87 DEM Compliance Inspection Report identifies
toxicity of effluent due to high chlorine residuals.

FEB 88 Base letter to NCDEHNR requestin moratorium
on Notices of Violation for toxicity until corrective action
can be determined and implemented. (No response)

15 APR 88 Receipt of New River water quality uldance
fop City of Jacksonville.

14 APR 88 Meeting between DEM, City of Jacksonville,
0nslow County, and Base on New River water quality. DEM
indicated stricter effluent limits will be incorporated in





new permits and recommends regional concept to wastewater
treatment.

AUG 88 Engineering study completed for elimination of
Onslow Beach outfall recommending pumping of sewage from
Onslow Beach and Courthouse Bay to Hadnot Point plant for
treatment. MCON project submitted in accordance with recom-
mendations.

AUG 88 Engineering study completed on upgrading Camp
Johnson plant recommehding pumping of sewage to Hadnot Point
plant for treatment. MCON project submitted in accordance
with recommendations.

JAN 89 Engineering study completed for identification
of toxicity-reductions alternative at treatment plants. R-2
project developed for construction of dechlorination cham-
bers at treatment plants..

51 OCT 8g Meeting between DEM and Base to discuss new
effluent limitations for discharge into the New River.

7 DEC 80 DEM provides notification of effluent toxi-
city sel-monltoring requirements.

2g DEC 8g Letter from DEM stating results of ongoing
New River water quality study and anticipate effluent llm-
its.

26 MAR g0 Notification from DEM on 2 mg/l phosphorus
limit.

24 APR @0 Meeting between DEM and Base to discuss
permitting requirements for renewal of NPDES permits, toxic-
ity monitoring and Notices of Violation.

18 MAY g0 Letter to DEM from Base stating compliance
schedule for phosphorus limit is unavailable and is
dependent upon wasterwater master plan study.

29 MAY g0 Letter from DEM stating enforcement action
will be taken if Base does not comply with phosphorus limit
when pemlts are renewed in ig@2 and recommended a SOC.

51JUL g0 Meeting between A/E and Base to discuss
scope of wastewater master plan. Fee negotiation is
expected to be complete by 20 AUG 0.

1 AUG g0 Envimonmental Management Commission desig-
nates New River SC waters as HQW.

For long range compliance with wastewater treatment requi-
rements, the following actions must occur: (i) the Base





must enter into a S0C with the State, (2) a wastewate mas-
ten plan must be completed, (3) a MCON project upgrading o
eplaclng existing tmeatments plants in accordance with the
wastewatem masteP plan must be pogmammed and funded and (4)
a dialogue with State must continue.
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ASSESSMENT OF WASTEWATER TREATMENT OPERATIONS
UNITED STATES MARINE CORPS
CAMP LEJEUNE, NORTH CAROLINA

INTRODUCTION
The Marine Corps Base at Camo Lejeune was visited on

July 23 and 24, 1991. All of the wastewater treatment
facilitie. were visited with Mr. Tom Kennedy, Shift Foreman,
to evaluaze design characteristics, overall condition,

maintenance, operating problems, and staffing.

There were extensive discussions with Mr. Brynn Ashton,

Director of Environmental Planning, and Mr. Carl BaKer,
Director of the Utilities Branch of the Base Maintenance

Division. Topics covered included the Base organization for

wastewater ooerations, program staffing, maintenance, the

regulatory situation, oermit violations, anticipated chanes
in discharge permits, alternatives and plans for modifying

wastewater treatment facilities, probable necessary

agreements with the State on project timing, budget

projections, and condition of the wastewater collection

system. Also, the Base water/wastewater laboratory

facilities were visited.

Before leaving ne Base, observations and tentative

conclusions reached as a result of the visit were reviewed

with General M. P. Downs, Base Commander, Mr. Julian Wooten,

Assistant. Chief of Staff Environmental Management, Mr. B.
W. E!ston, Assistant Chief of Staff Facilities and Mr.

Ashton.

FACILITIES AVAILABLE

Camp Lejeune has seven wascewater treatment plants,

ranging in size from 0.195 million gallons per day (MGD) to

8.0 MGD, and totalig 13.17 MGD permitted capacity. Total

current flows from all olants a#oroximate 8 to 3 MGD ana





each is operat:n9 atnan its Dermz::ec :aaca::z. rfe

facilities are wlCeiy, seoarateG over 3e’,’eri mazes. ’,3st

3iscDarge into the "Jew River anc ore Gascares ints "Re

intacoastai waterway.

All of %e Diants include primary settling, trickling

_,ers, final settling, and chlorination of the effluen%

Some use Imoff tanks for set%ling and suGge aigesticn.

Cne has advanced treatment units consisting of chemical

coagulation, settling and sand filtration. All have sludge

digestion and sludge dewatering on drying beds. The oldest

units in the plants were built about 1942 and the systems

have been Geriodically upgraded since then.

Industrial types of operations on Base include a

printing plant, aircraft cleaning operations, and veicle

maintenance. The only known problem arising from non-

sanitary types of wastes are excessive amounts of grease

originating in cooking schools contributing to one of the

plants. Other than oil/water separators, there are no

industrial wastes treatment facilities and Base personnel do

not anticipate that any will be needed in the foreseeaPle
uture.

Parts of the several hundred miles of sewers on Base
are nearly 50 years old and in poor condition, resulting in

excessive infiltration/inflow in some areas. Some of the

103 wastewater lift stations also are old and need

upgrading.

The treatment plants are in remarkably good condition,

considering their age. That can be attributed to unusually

effective maintenance, which was evident at all plants

during the tours. Most of the routine maintenance is

accomplished by persons in the operating organization, with

he.lp from Base maintenance as needed for maor repairs or

replacements. Continuous checks on operation of some of the

treatment units and remote pumping equipment are acilitated

by a computerized system that shows which units are in

operation, as well as other conditions that may require

attention by the staff. The operating staff has radios for

quick communications with those making rounds of the

facilities, as well as for safety of the personnel.

9iscussions lth scme o te operating personnel revealed

unusually hig morale.





Currenz17, there are 47 persons ,sn ne .#erazzng sial=
General Foremam, 5 Sh+/-ft Foremen, malntenance persons

and 37 operators. AZ cf those but one are ZicenseG
treatment olan% ooeraors az arzous levels from Grade IZ
Grade IV (the North Carolina system !icenses cDerators in
Grades I, !I, III ana IV). All are being encourage Dy te
supervisors to advance teir knowleage and license grades
through attending short schools and inividuai study.
owever, it has been reported that in some ins%ances the
Base as no supported them in those error%s, either
financially or in release time to attend the schools or
licensing examinations.

Routine laboratory analyses for monitoring the Diants
and their effluents are conducted in a water/wastewater
laboratory centrally located on Base. This is staffed by a
well-ua!ified supervisor and technicians and is certified
by the State for the types of analyses being conducted.
There are plans for relocating this acility to a better
location and expanding its capabilities. Samples requiring
complex and expensive equipment for infrequent analyses are
sent to an outside contract laboratory. Data generated by
the laboratory on plant operations and perWormance
apparently do not rou%inely reach some of the smaller
plants. It is important for operating personnel at all
plants to receive such data regularly and promptly to
provide them with information needed to maintain optimum
plant performance.

Additional lesser laboratory capabilities are located:
at the treatment plants to provide for conduct of tests
needed quickly for control of plant operations. This is a
desirable arrangement, which should be continued and
enhanced.

STANDARDS AND ACTUAL OR POTENTIAL VIOLATIONS

The plants now operate under rather conventional NPDES
permits and effluent quality requirements for example,
required effluent BOD’s of 22 to 30 mg/l, suspended solids
30 mg/l, and ammonia 13 mg/l or higher. The specific values
vary somewhat among the seven plants and at different
seasons of the year. or the most Dart, these standarcs now
are being met by the existing plants. Exceptions are
occasional BOP violations and more chronic 3rob!ems with





effluent toxicity 5o aqua%zc zfe.

probably are being caused by

.shlorinated .organics in the iant effluem%s and

crrected by aditlon 9f :echlorinatlo euiDmen, sceduiec

for 1992.

Si cf ne present permits w+/-ll expire in February,

1392, and acCions now are underway to ap#!y for renewals.

The 3ermit for the seventh plant will exolre in Februar/,

1993.

The regulatory agency has not yet committed to specific

saadards that will be imposed in new permits to be issued

when the existing ones exp+/-re. However, consulting

engineers who recently completeg a maor study for the Base

have sugges&ed hat the new standards may approximate 5 mg/l

for BOP, 0.5 to 1.0 mg/l for phosphorus, 1.0 mg/1 for

ammonia, and 4.0 mg/1 for total nitrogen. Consider+/-ng

current trends in North Carolina regulatory practice, those

do not seem to be unreasonable estimates to use for planning

and design+/-ng new treatment facilities. Some may not be

actually lmposed a such stringent levels immediately, u
those are standards that have been adopted or discussed wi%h

others in recent months.

It is clear that the existing plants will not be able

to meet the new standards i they are similar to the above

estimates and major upgrades would be reGuired at all of

them to enable compliance. Accordingly, the Base is faced

with two alternatives. :One approach could be to reach

agreement with the State under a Special Order By Consent

(SOC) specifying changes to be made in the systems, with a

schedule for completing studies, design, and construction of

the new facilities. In return under this type of

arrangement, the State agency could agree to permit

continued operation at the present standards and to delay

implementation of the new ones long enough to allow

completion o9 the changes. It can be a complex agreement to

negotiate on the part o a Federal organization and must be

approached with care. The State has suggested that this

interim solution should be adopted.

The other Oossibility is to refrain from entering such

an agreement. [n this instance, it must be recognized, the

Base would be faced wlth a continuing iow of ’/Lolatlcns





over several years and couiC Oeccme z :anaaae fcr

injunctions, financialoenalies oy SZa:e and/or EPA, pocr

public relatlons, and suits Dy or:ate ranzzacns.

PRESENTLY PLANNED AND PROSPECTIVE CAPITAL EXPENDITURES

Addition of :he dechlorinat+/-on facilities, referred to
earlier, is planned for 19921 and totals $45,000. Other

major replacements and upgrades to the existing treatment
plants in FY ’92 are for replacement of comminu%ors in one

plant and replacement of treatment eiements and an outfall

pipeline in another, totalling $525,000. Pump replacements

and controller upgrades in 20 pump stations in FY ’92 will

total $1,400,000 and controller upgrades in another 16 pump

stations in FY ’93 will cost $200,000.

Funds amounting to $25,000,000 already are planned for

plant upgrades or replacement and currently an RFP has been

issued for their design. A :recent engineering-report

reviewed the Camp Lejeune situation and several alternatives

for meeting the anticipated new effluent standards.

Recommendations in the report are to construct force mains

to deliver all of the wastewaters to one location, with

treatment in a new facility and discharge through an ocean
outfall. Other alternatives: also are presented for

consideration. Estimated costs for the favored solution

total about $75,000,000.

Thel report seems to be !a well done engineering planning

document. However, moving from that report directly to

plant design, as outlined in the RFP, seems to be premature

at this point. More information is needed about the

specific types of facilities, that should be built to solve

the Base problems and tentative design parameters for them

should be developed. Accordingly, a logical, and more cost

effective, next step would be to commission a detailed study

of the most promising approaches and to develop process and

other information needed for a sound design, tighter cost

estimates, and construction planning. Information received

since the plant visit indicates that this study will be

completed through the Milton proect ;rior to =iant design.

Time for the study should be allowed in the SOC negotiated

with the State.





The Base has other problems relater %o was%ewa%er

handling that must be Considerec. For example, Base
personnel have been advisea by the State agency that the

lift stations shoulG De uDgraceC o meez current stancaras
and zermits otalnea for each. It is anticipated that

correczlng tme present proPiems would cost aPout $500,000.

A more serious situation exists with respect to the

wastewater collection system, much of which is approaching

50 /ears age. There are serious; Inflow and Infiltration
probllems and it is anticipated that extensive structural
problems exist. Funds have been requested, but not yet
approved, for $I,000,000 to cover a stucy of the system.
Costs for necessary construction and repairs cannot be

estimated accurately before completing the studies, but a
reasonable preliminary estimate could be in the range of
$15,000,000 to $20,000,000.

It is worth noting that operation and maintenance
costs, which currently are about. $3,000,000 per year will
increase after construction of the new plant, perhaps by
50.

CONCLUSIONS AND RECOMMENDATIONS

I. Dechlorination facilities to be added to all of the
plants in 1992 will cost a total of $445,000.

2. Other major replacements and treatment plant upgrades
planned for 1992 will cost $525,000.

3. Replacements and upgrades for the lift stations planned

for 1992 will cost $1,400,000;

4. Lift station upgrades in 1993 have been planned at

$200,000.

5. $25,000,000 has been planned for treatment plant upgrades

or replacement, so far. An RFP was issued for design of

a treatment plant in accordance with that project alan.

A recent comprehensive engineering report has recommended

construction of a central treatment plant and ocean
outfall at a cost of $75,000,000.





Informatlcn recelved since Inicates that
the orlginal FP as Deer -evlse

additional study Oeore treatment 31ant esign. It is
anticipated that suc study ili ccnflrm ta solution of
wastewater proPlems at the Base will cost 9uDstantlally
more tha the $25,000,000 Milton project originall/
planned.

.9. A Special Order by Consent (SOC) should be negot+/-a%ec
with the State to assure time for completing studies
design,, and construction of the new facilities before
imposition of new and more stringent effluent standards.

9. Additional future upgrades of lift stations will be
needed as a prelude to permitting them (Estimated cost:
$500,000).

tO.Funds are needeo for a comprehensive study of the
collection system to evaluate structural and
inflow/infiltration problems (Estimated cost-
$I,000,000).

11.Funds that will be needed for repairs to the collection
system are uncertain, but may be estimated for
preliminary planning at $15,000,000 to $20,000,000.
These funds probably would be used to correct the
problems over a period of a few years (perhaps five).




