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Introduction

The purpose of this document is to explain how to read and interpret information from a
National Wetlands Inventory map. By following the "decoding” procedure examples, the
user will learn to quickly decipher the wetland classification code. The user will be given
definitions of specific terms, and examples of wetland types are presented in the accom-
panying tables. This User's Guide also clarifies some of the seemingly complex wetland
terminology and provides a quick reference table to general wetland types.

National Wetlands Inventory

- The U.S. Fish & Wildlife Service's National Wetlands Inventory Project (NWI) was
established in 1974 to produce information on the characteristics, locations and extent
of wetlands and deepwater habitats on a nationwide basis. The two main types of infor-
mation produced are wetland maps and status and trends reports. The maps are used
for local and regional site-specific planning and management purposes, while the status
and trends reports provide information on the type, amount, location and causes of
wetland changes on a regional and national scale.

Classification System

In order to provide national consistency of wetland concepts, terminology and classifica-
tion for its National Wetlands Inventory Project, the U.S. Fish and Wildlife Service devel-
oped a new classification system, Classification of Wetlands and Deepwater Habi

the United States. The classification system was developed in 1979, and takes a hierar-
chical approach to classifying different wetland types. It first describes wetlands broadly
by five systerns: Marine, Estuarine, Riverine, Lacustrine, and Palustrine. The term sys-
tem is defined as "...a complex of wetlands and deepwater habitats that share the influ-
ence of similar hydrologic, geomorphologic, chemical, or biological factors™ (Table 1).
Each system (with the exception of the Palustrine System) is divided into subsystems
based on major hydrologic characteristics (Table 2). Subsystems are subdivided into
classes, describing the general vegetative types or substrate types (Table 3). The
classes are then divided into subclasses which describe specific vegetative and sub-
strate types. Additional "modifiers” describing hydrologic and soil properties, water
chemistry, or physical modifications of the wetland, are commonly used following the
class or subclass level designation (Tables 4, 5 ,6 and 7).

£ Vo. 9, p-36F b
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The National Wetlands Inventory (NWI!) Map

The main product of the National Wetlands Inventory is the large-scale NWI map. These
maps show approximate boundaries and wetland classifications on a 1:24,000 scale*
U.S. Geological Survey topographic base map ( Figure 1). Actual wetland classifications
are abbreviated on the map as alpha-numeric codes. These map codes canbetrans-
lated using the map legend located in this guide and at the bottom of each NWI map.

The classification system, its terminology, and alpha-numeric map codes may seem
overwhelming at first, but the user does not need a thorough understanding of the classi-
fication system to use the maps. - The following section shows how quick and easy it is to
translate any map code into a meaningful description of a particular wetland type.

*Most maps are produced at the 1:24,000 scale, however, some maps are only available at the 1:25,000 or
162,500 scale.
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How To Interpret the Map Codes

Each map code consists of an ordered series of letters and numbers (alpha-numeric)
that reflect certain characteristics of wetlands and deepwater habitats. -While the num-
ber of characters in each map code may vary from three to ten symbols depending on
the date of the map production, most codes will have from five to seven characters. All
maps will have at least three characters for the system, subsystem and class. All map

codes are identified under the appropriate system in the map legend at the bottom of

each map. The most commonly used codes will be described in the tables of this guide.

Since Palustrine (inland freshwater) and Estuarine (coastal salt and brackish) wetlands
are the most common types of wetlands on the maps, they will be used as examples.

Example #1: E2EM1P6

Step 1.

Step 3.

The first character /s an upper case letter representing which
SYSTEM the wetland belongs to.

= the ESTUARINE SYSTEM (salt and brackish
tidal wetland)

(Refer to Table 1 for descriptions of SYSTEMS.)

The second character is a pumber, (except in the Palustrine System -
no Subsystems) which represents the SUBSYSTEM.

= the INTERTIDAL SUBSYSTEM (periodically flooded
by tides). .

(Refer to Table 2 for descriptions of SUBSYSTEMS.)

The third character is a f tw r case letters representing
the CLASS.

= the EMERGENT CLASS (non-woody vegetation)

(Refer to Table 3 for descriptions of CLASSES.)

Q,é?.k)o.q‘PBOCUC’
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Step 4. The next character is a number representing the SUBCLASS.

1| = the PERSISTENT EMERGENT SUBCLASS
— (vegetation remains throughout the year)

Note: T rmin BCLAS must_refer hel ndnvrh
ropri LA find the proper subclass, i.e.. SUBCLA r

pot _interchangeable between CLASSES.)
(The SUBCLASSES are generally self explanatory; refer to map legend.)

Step 5. The next character is an ypper case letter representing the
WATER REGIME MODIFIER.

N

= the IRREGULARLY FLOODED, TIDAL WATER
REGIME (flooded less than once daily)

(Refer to Tables 4, 5 and 6 for descriptions of WATER REGIMES.)

Step 6. Fol/o wing the WATER REGIME MODIFIER, there may be additional
numbers or lower case letters identifying WATER CHEMISTRY or
SPECIAL MODIFIERS.

6| = the OLIGOHALINE WATER CHEMISTRY MODIFIER
(salinity between 0.5 and 5.0 ppt)

(Refer to Table 7 for descriptions of commonly used
additional MODIFIERS.)

ere is no limit to how many additional modifiers may be used to cri

a_wetland. Generally, hg wg' ver, there will be only one modifier following the
WATER REGIME MODIFIER.

Solution: E2EM1P6 means ESTUARINE, INTERTIDAL, PERSISTENT EMERGENT
WETLAND, IRREGULARLY FLOODED, OLIGOHALINE
(common name = slightly brackish marsh).

"R Nod,p.6OR I
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Example #2: PFO1Cb

Step 1. The first character is an upper case letter representing
which SYSTEM the wetland belongs to.

= the PALUSTRINE SYSTEM (freshwater wetland)

(Refer to Table 1 for descriptions of SYSTEMS.)

Remember, there are no SUBSYSTEMS in the Palustrine
System. Proceedto Step 2 to determine the CLASS.

Step 2. The second character in a Palustrine wetland cléssiﬁcat/bn, is a set
representing the CLASS.

= the FORESTED CLASS (tree-dominated)

(Refer to Table 3 for description of CLASS.)

Step 3. The next character is a number representing the SUBCLASS.

= the BROADLEAF DECIDUOUS SUBCLASS
(hardwoods that drop their leaves annually)

Note: T nhin | ust_refer he legend under i-
ate CLASS to find the proper subclass, i.e., subclass codes are not interchange-
able between classes.)

(The SUBCLASSES are generally self explanatory; refer to map legend.)

Step 4. The next character is an upper case letter which represents
the WATER REGIME MODIFIER.

= the NONTIDAL SEASONALLY FLOODED
WATER REGIME (flooded for two weeks or more
during the growing season) Ref No.9,p.? & b

(Refer to Tables 4, 5 and 6 for descriptions of WATER REGIMES.)

101785
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Step 5. Following the WATER REGIME MODIFIER, there may be additional |
“numbers or lower case letters identifying WATER CHEMISTRY or
SPECIAL MODIFIERS.

= the BEAVER SPECIAL MODIFIER (created by or
modified by beaver activity)

(Refer to Table 7 for descriptions of commonly used additional
modifiers.)

Solution: PFO1Cb means: PALUSTRINE, FORESTED WETLAND, BROADLEAF
DECIDUOUS, SEASONALLY FLOODED, BEAVER MODIFIED
(common name - wooded swamp).

i uB
"MAP CODE ~ 'SYSTEM SYSTEM' CLASS  SUBCLASS

Pé.QQ Q\PR)OQ \o
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NWI _Map Uses and Limitations

The brief statement below, found in the map legend, outlines how the map was produced
and some limitations of map use. '

SPECIAL NOTE

This document was prepared primarily by stereoscopic analysis of high altitude aerial photographs.
Wetlands were identified on the photographs based on vegetation, visible hydrology, and geography in
accordance with Classification of Wetlands and.Deepwater Habitats of the United States,. (FWS/O8S -
79/31 December 19789). The aerial photographs typically reflect conditions during the specific year and
season when they were taken. In addition, there is 8 margin of error inherent in the use of the aerial
photographs. Thus, a detailed on the ground and historical analysis of a single site may result in 8
revision of the wetland boundaries established through photographic interpretation. In addition, some
small wetlands and those obscured by dense forest cover may not be included on this document.

Federal, State and local regulatory agencies with jurisdiction over wetlands may define and describe
wetlands in a different manner than that used in this inventory. Thereis no attempt, in either the design
or products of this inventory, to define the limits of proprietary jurisdiction of any Federal, State or

local government or to establish the geographical scope of the regulatory programs of government
agencies. Persons intending to engage in activities involving modifications within or adjacent to
wetland areas should seek the advice of appropriate Federal, State or local agencies concerning
specified agency regulatory programs and proprietary jurisdictions that may affect such activities.

The information on the NWI map is an excellent source of general wetland locations,
boundaries and characteristics, however, as stated in the SPECIALNOTE,itisnota
substitute for intensive on-ground, site-specific investigations when detailed informa-
tion is required. Due to the limitations of the photointerpretation process, all wetlands
are not shown on the NWI map. Certain wetland types such as evergreen forests can be
difficult to identify on aerial photographs and are sometimes missed. Aquatic bed wet-
lands are often not visible on early spring photography, making identification nearly
impossible without the use of collateral information. Also, the drier wetland types are dif-
ficult to detect, especially on aerial photography taken during drier seasons, dry years or
during drought conditions. NWI maps are utilized by a wide variety of users such as en-
gineers, environmental consultants, local conservation commissions, foresters, hunters
and fisherman, planning commissions as well as local, county, state and federal conser-
vation and regulatory agencies. Some of the common uses of the maps include project
review, analysis of wildlife habitat, comprehensive management plans, land aquisition,
oil spill contingency plans, baseline data, environmental impact assesment, identifica-
tion and education, permit review, wetland evaluation, utility corridor and facility siting.

RQS:.“O q.QQOC\‘O
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WASTE LAGOON
GROUND-WATER MONITORING

LCP CHEMICALS, NEW JERSEY, INC.
- LINDEN, NEW JERSEY

February 1982

~ GERAGHTY
& MILLER, INC.

Consulting Ground-Water Geologists and Hydrologists

NORTH SHORE ATRIUM
8800 JERICHO TURNPIKE
SYOSSET, NEW YORK 11791
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WASTE LAGOON
GROUND-WATER MONITORING
LCP CHEMICALS, NEW JERSEY, INC.

LINDEN, NEW JERSEY

February 1982

Geraghty & Miller, Inc.
Consulting Ground-Water Geolonists and Hvdrolnqgists
North Shore Atrium
6800 Jericho Turnpike
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{’ Guruchty & Niller. Inc

i ‘ :
‘ WASTE - LAGOON
£

GROUND-WATER MONITORING
LCP CHEMICALS, NEW JERSEY, INC.

i LINDEN, NEW JERSEY

INTRODUCTIGN

LCP Chemicals, New Jersey, Inc. (LCP) retained Geraghty & Miller, Inc.
to - conduct ground-water monitoringvat a waste disposal site at their Lin-
den, New Jersey, plant. The plant produces chlorine by the electrolytic
decomposition of brine using metallic mercury as an electrode. Mercury
concentrations in the process wastes are high enough so that the wastes are

hazardous as defined in the Resource Conservation and Recovery Act (RCRA)

‘ of 1976.

In order to comply with both the RCRA monitoring well requirements and
a consent agreement with the State of New Jersey, LCP installed monitoring
wells at its waste facility. This facility consists of an active brine
“sludge lagoon aﬁd a small, experimental lagoon used for pilot studies of

the Chem-fix process for waste stablization.

/4,//@1"@ £ %7[(7/ |
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(' Geraghiv & Miller. Inc. -2-

3
‘ . SUMMARY OF FINDINGS AND CONCLUSIONS

1. GCeologic data from soil borinas and monitoring wells show that the
study area is underlain by 30 to 50 feet of unconsolidated glacial till,
organic sediments, peat, and artificial fill. These deposits are generally
of low or moderately low permeability and rest on bedrock, the Brunswick

shale member of the Triassic Newark Group.

2. The six monitoring wells installed near the LCP brine-sludge la-
: goon yielded ground-water samples with mercury levels below the U.S. Envi-
ronmental Agency (USEPA) Primary Interim Drinking Water Standard of 0.002

mg/L (milligrams per litre).

3. Soil samples collected in the monitoring well borings, selected
. surface sites, and the South Branch Creek bed showed total mercury concen-
trations between 0.26 and 1,580 mg (milligrams) per kg (kilogram) of soil

ppm (parts per million) as received.

4, Shallow, fill soils contained the most mercury (up to 1,580 ppm)
while undisturbed, deeper soils had much lower concentrations (0.4 to 6
pom). Intermediate concentrations (10 to .40 ppm) were found in org-nin

sediments derived from marsh deposits taken at depths up to 17 feet below

grade.

5. The soils analyses for mercurv indicate ambient levels for this

metal in undisturbed (uncontaminated), low permeability deposits up to an-

proximately 5 ppm in this area. -

| /_é//ag /0, £ {0[5/2
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5. Higher levels of soils mercury, up to 40 ppm, indicate contamina-

tion by industrially derived fill materials, surface disposal of mercury

compounds and/or selective fixation of mercury in organic sediments.

7. The difference between mercury levels in around-water and soils
samples arises because the soil components (silts, clays, and organic mat-
ter) tie up mercury through adsorption and complexation. Furthermore, many

mercurv compounds have low solubilities in water.

8. \Water-level data do not reveal present leakage of water from the

brine sludge lagoon via the subsurface.

9. Sources of mercury found in streambed sediments from South Branch
Cfeek caﬁnot be determined solely on the basis of soils or ground-water
guality data. Potential sources, besides LCP's waste lagoon, may be atmos-
pheric mercury "fallout," runoff, percolation through fill materials, and

tide water frcm.the Arthur Kill. .

' /Q Lo/, ZS £ gﬂz‘S/L
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*Gerzzhty & Milier, Inc. -4~

RECOMMENDAT 10NS

1. LCP should maintain the monitoring wells in good condition for
continued sampling as prescribed by RCRA. Care should be taken to avoid

contamination of the wells.

2. Re-sampling and analysis of ground water -(and soils, if necessary)
should be performed according to the protocol currently in use (see Appen-
dix B). All sampling procedures should be kept as constant as possible so

that data from different sampling periods can be compared.

3. Water levels should be measured in each well prior to sampling us-
ing the "wetted tape" method. The date; time, tidal stage, weather condi-
tions, and other pertinent data should be recorded along with each measure-

ment . .

4, If it becomes necessary to abandon any of the monitoring wells,
closure must be performed by a licensed New Jersey water-well driller and

in accord with state specifications.

Aot 10, . ok S
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THE HYDROGEOLOGIC INVESTIGATION

Purpose and Scoope

The New Jersey Department of Environmental Protection (NJDEP) adminis-
traﬁive Consent Order of July 31, 1981 requires that LCP implement a moni-
toring program to evaluate the release of mercury and other metals to the
ambient environment (see Appendix C). The monitoring program covers air,
surface and ground water, and soils obtained from borings done on land and
in the streambed. Geraghty & Miller, Inc., was retained to design and su-

pervise the entire program except for the air monitoring studies, which

were conducted by LCP.

The soil borings and monitoring well installations were made at five
sites in the vicinity of the waste iagoons. Seils samples were described
in detail with respect to litﬁologic and hydrologic characteristics and
were retained for chemical analysis. Individual monitoring wells were
screened in the most permeable soil materials penetrated at each boring
site. Where more than one permeaﬁle zone was encountered, a multiple
(cluster) well arrangement was used. Soil samples from four surface sites
and a streambed site were also collected for mercury analysis. The soil
boring, well construction and analytical procedures For water and soils
chemisﬁry followed USEPA procedures (seé Appendix B) and were approved by

NJDEP prior to field work.

Yonitoring Well Installation

Six monitoring wells were installed hetween September 29 and Octaober

Y

,4%//L&)/21 P £7bffzstéi
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{' Gueraghiv & Milier Inc. -6

2, 1981 bv H.P. Drilling of National Park, New Jersey, a licensed New Jer-
sey well driller. Drilling permits were obtained for each well in accord-
ance with New Jersey State law. Permit numbers are listed on each well log

given in Appendix A.

The monitoring wells were drilled to consolidated bedrock which was
encountered between 42.3 and 48.5 Fget below grade at the sites shown in
Figure 1. The drilling was done by cased borings (Wells 1, 1A, 2, and 3)
and hollow—sfem aﬁger (Wells 4 and 5) with split-spoon core samples collec-
ted at 5-foot intervals or as directed. Water used during drilling was
from an approved, potable water source. A sample of this water has been

analyzed by LCP.

The monitoring wells are constructed of 1.5-inch diameter PVC pipe and

- have 30 to 50 feet of 1.5-inch diameter PVC screen; the screen length de-

pended on the geologic deposits encountered. The screen was set in the
drilled hole and packed with clean sand of suitable grade for the 0.020-
inch screen slot opening. Bentonite seals were placed above and below the

screen zone to prevent vertical flow in the drilled hole near the screen.

The remaining open hole around the well casing was filled with cement

grout. The top of each well is protected by a vented cap and steel stand-

pipe which extends at least 1.5 feet above grade and is embedded in the ce-
ment grout. Well 5 was finished in a curb box because it was located in a

high access area.

Sediment "and water removed from the borings while drilling and from

the finished monitoring wells were considered to be contaminated. There-

Afloinp. Got ST
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rechiv & Milicrn Inc. -

fore, thevy were deposited in the LCP waste lagoon.

After each monitoring well was comoleted, all tempora;y casings,
tools, and equipment coming in. contact with soils and water wére cleaned

with uncontaminated water to prevent cross-contamination.

Sampling Methods

Sediment and water samples collected throughout the investigation were
delivered immediately after collection to the laboratory at LCP. Geraghty
& Miller, Inc., and LCP have a list of samples collected, handled, and an-

alyzed.

Sediment samplés were collected while drilling with a split-spoon core
barrel (2-inch outside diameter and éa inchés long) and placed in airfight,
8-ounce, clean, glass. containers. Two sediment samples were collected from
each spoon and are equally representative of the geologic deposits penetra-

“ted by the spoon. Water samples were collected from monitoring wells using
a peristaltic pump after the wellé were developed with a guzzler pump or
bailer. Because the formation yield was typically very low, most wells
were bailed dry and allowed to recover sufficiently to vield the required
sample volume. For the few wells that could be pumped, at least ten times
the volume of standing water in the well was removed before sampling as

recommended by USEPA.

All tubing on the peristaltic pump was chanoed between samplings to

prevent cross-contamination. Water samples were filtered immediately after

collection by LCP laboratory personnel with a 0.45 micron (Millipore-type)

/z?éL%HQQqc» AA%‘ijE—'
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{- Geraghty & Miller. Inc. -8-

filter and placed in a container, pre-treated with nitric acid to preserve
the sample for metals analysis. Two quart-size water samples were collec-
ted from each well. Water samples were checked for temperature, pH, and

specific conductance immediately after collection.

Hydroageoloqy

The site is located on Holocene and Pleistocene glacial deposits which
thinly cover Triassic bedrock, the Brunswick Formation. The geology is

typical of that recorded in eastern Union County by Nemickas (1976).

Unconsolidated geologic deposits in the study area can be separated in

four distinct sedimentary units. From youngest to oldest, they are:

Unit A - Miscellaneous fill deposits

Unit B - Dark gray, organic clay

Unit C - Well sorted sands intercalated with poorly sorted gravelly sands
Unit D - Red-brown, tight silty clay, clay, and gravelly clay

The permeabilities of the four units varies because of differences in
particle size, packing, and sorting. Observations of the split-spoon sam-
ples provide information on the relative permeabilities of these units (Ta-

ble 1). A description of each unit follows.

Unit A is thin, but covers the studv area continﬁously. It is a het-

erogenecus mixture of silt, sand, and gravel-sized particles with artifi-

cial compaonents, such as slag, crushed stone, and brick. This fill laver

varies in thickness from 4.5 feet near the tidal creek to 13.5 feet upngra-
dient of the waste lagoon.. The age, source and overall composition of this

unit is unknown but was in place before LCP occupied the site. No informa-

A et 4. (26482
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Table 1. Permeabilities of Various Units Under the LCP Site.

Probzble
1) ' Range of K 2)
Unit Relative Permeabilitv (feet per vear)
A Semi-permeable | 0.1 - 100
8 Low-permeability 0.01 - 10
C Well sorted sands -- permeable 500
Poorly sorted sands -- semi-permeable g.1 - 500
D Low-permeability 0.01 - 1

1) Units are defined in the text.

. 2) From Sherard, et al. (1963).

Ao 1€, . 30t Sz
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(' Geraghty & Miller. Inc. _9-

. tion about the unit was available in records from the previous plant opera-
’ tor, GAF Corporation. Soil boring records from Hazen and Sawyer (1969)

covering the general plant area show this unit to be extensive.

Due to the assortment of grain sizes and tight packing, permeabilities
are relatively low. However, the base of the fill appears‘to be saturated.
Well 1A was screened only at the base of the fill and top of Unit B, since

i this was recognized to be a thin, but semi-permeable zone.

Unit B is characterized by a dark gray clay with organic matter (tidal
grasses) appearing throughout. Thin (2- to 12-inch) layers of brown peat
are present near the top of this unit. Lenses of gray silt are also pres-

ent but are generally thin and horizontally limited.

The organic clay is very cchesive and dry when examined in the sample

‘ spoons and did not yield significant water during drilling. This unit is
present at all sites except five, where a dark gray, organic silty sand

with pelecypods and gastropods, is found at the same horizon. This silty

sénd probably represents a tidal channel where water movement during the

time of deposition was faster than in the rest of the area which was a tid-

al flat.

Unit C is present at well Sites 3, 4, and 5 and varies in thickness
~ from 4.5 to 18 feet. This unit consists of well-sorted sand lavers separa-
ted by poorly sorted gravelly sand lavers. However, they are relatively

thin, separated by tight, poorly sorted lavers {where present) and are not

. present at all sites. It appéars that this unit is of limited stratigraoh-

f‘gz/ﬁ)O/Z%fg. /4%T{ES?21
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{ Geraghty & Miller, Inc. -10-

.

ic and lateral extent in this area.

Unit D is present at all sites and varies in thickness from about 14

to 29 feet. This unit is a till which is a heterogeneous mixture of parti-

cles deposited by a glacier. The upper part of this till unit is a silty

clay or clayey silt with occasional occurrences of pebbles and cobble grav-

el. The middle horizons are composed predominantly of clay, with other
sized particles present in trace amounts. The lower horizons above the
bedrock surface are very coarse with cobbles and pebbles floating in a
tight, clay matrix. The permeability‘of this unit is very low due to poor
sorging of grain sizes, predominance of clay-sized particles, and tight
packing of the individual grains. Wells screened in this unit yield'water

sparingly and recover very slowly after evacuation.

Bedrock was intercepted between 42.3 and 4B.5 feet at the well sites.
Clasts of Brunswick-type lithologices (siltstone and shale) were Found.in

the coarse till above the bedrock surface.

Table 2 summarizes where each well has been screened with respect to

geologic units present at the site.

Water and Soils Chemistrv

Water samples bailed from each monitoring well were analyzed bv LCP's
laboratory for dissolved mercury according to approvea procedures. Results
are shown in Table 3. Water samples were also sent to Princeton Testing
Laboratory to confirm the mercury analyses and to provide results for cal-

cium, barium, and iron. These results appear in Table 4.

At o 10, /{m( 52_
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Table 2. Units in Which Wells are Screened.

Well

No. Screen Zone Units Screened In

1 18.5 - 38.5 D

1A S - 10 Bottom of A/top of B

2 18 - 28 Top of D

3 15 - 30 Bottom of B, C, and top of D
4 18 - 38 C/top of D

5 8 - 38 Bottom of A, B, C, and D

AR 10,5 /st e
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{" Geraghiy & Miller. Inc.

' Table 3. Dissolved Mercury Concentrations in Ground-
‘ Water Samples (concentrations in mg/L or ppm).

Sampling Date

Well

No. 10-6-81 © 10-15-81
? 1 <0.0002 0.0006
; 1A <0.0002 0.0009

2 <0.0002 | <0.0002

3. <0.0002 ~ <0.0002

4 <0.0002 <0.0002

5 | <0.0002 <0.0002

Samples analyzed by the LCP Laboratory, Linden, New Jersey.

Ao 10 o [hSZ
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" Geraehiy & Miller. Inc.

i

. Table 4. Results of Ground-Water Quality Analyses (concentrations in mg/L
or ppm).
Well '
No. Calcium Barium _Iron Mercury
1 1,100 3.5 5.9 < 0.001
1A. 2,700 7.0 _ 0.10 < 0.001
2 1,000 3.0 2.2 < 0.001
3 800 3.0 0.10 < 0.001
4 500 2.5 0.06 < 0.001
5 500 _ 2.0 0.50 ‘ < 0.001

Note: Samples were received for analysis on November 25, 1981 at the
Princeton Testing Laboratory, Princeton, New Jersey.

Atusto, o (St
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['(S:raght}(& Miller. Inc. 1o

Soil samples from monitoring well borings and from -the land surface

were analyzed by the LCP laboratory for tdtal desorbable mercury content.

Samples were leached according to USEPA'protocdl and filtered. The fil-
trate was then analyzed for mercury. The results of soils mercury analyses

from borings are given in Table 5.

Surface soil samples and a tidal creek bed'sample were collected on
October 15, 1981 by hand, retained and analyzed for total mercury in the
same way as the other soil samples. Locations of these sampling sites are

shown on Figure 1 and analytical results are given in Table 6.

The results of water and soils ﬁercury analysis shows (1) surficial
soil contamination with mercury which decreases with depth, and (2) ground
water which is essentially free of mercury. Both results indicate little,
if any, subsurface migration of mercury from the brine sludge lagoon. Sub-
surface sbil types and calculated permeabiliiy values do not appear to al-

low significant. fluid migration from the lagoon. Furthermore, the settled

brine sludge itself has very low permeability.

Elevatedbmercury values in soils collected at depths to a maximum of
12 to 15 feet below grade are more difficult to interpret and might relaté
td the composition of the fill materials used to reclaim the present indus-
industrial site from its past, tidal marsh condition. Ground-water samples
from this zone do not contain high levels of mercury, indicating that the
metal is bound to the soil particles. In general, the soils penetrated in

the well borings (silts and clavs predominating) would be expected to trapo

mercury resulting in the low mercury levels found in aground water.

//Llo/p, . /?}zb/‘o |
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l ﬁ Gerachiy & Miller, Inc.

1

‘
N

Mercury Concentrations in Soil Borlng Samples (depth in feet below

Samples analyzed by the LCP lLaboratory, Linden, New Jersey.

o

Table 5.
~ grade; concentrations in ppm).
Sample Deoth Mercury
Well 1
1-1 0- 2 225
1-2 5 - 7 17.4
1-3 10 - 12 1.72
1-4 15 - 17 1.3
1-5 20 - 22 1.04
1-6 25 - 27 0.89
1-7 30 - 32 2.81
1-8 35 - 37 1.74
1-9 40 - 42 0.82
Well 3
3= pD- 2 101
3- 2 5 - 7 528
3- 3 10 - 12 9.12
3- 4 15 - 17 0.68
3- 5 20 - 22 1.00
3- 6 25 - 27 0.40
3- 7 30 - 32 1.18
3- 8 35 - 37 0.48
3- 9 40 - 42 0.85
3-10 45 - 47 0.60
Well 5
5- 1 0 - 2 35.71
5- 2 5 - 7 33.39
5- 3 10 - 12 37.02
5- 4 15 - 17 1.99
5- 5 20 - 22 5.73
5- 6 25 - 27 0.83
5- 7 30 - 32 5.28
5- 8 35 - 37 0.42
5- 9 40 - 42 0.60
5-10 - 43.5 - 45.5 4,59

Sample Depth Mercury
Well 2
2-1 0 2 68.1
2-2 5 7 2.1
2-3 10 12 1.0
2-4 15 17 0.32
2-5 20 22 0.9
2-6 25 - 27 0.26
2-7 30 - 32 0.34
2-8 35 37 0.34
2-9 40 42 0.79
Well 4
4- 1 0 2 772
4- 2 5 7 163
4- 3 10 12 19.84
4- 4 15 17 33.69
4- 5 20 22 0.57
4- 6 25 - 27 0.58
4- 7 -30 32 ‘0.65
4- 8 34 - 36 0.72
4- 9 40 42 1.16
4-10 45 47 3.47

Aflore, o . 200t 52
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Table 6. Mercury Concentrations in Surface Soil and

Tidal Creek Bed Samples (concentrations in ppm).

Sample No. Mercury
S-1 558
s-2 27.45
5-3 1,070
5-4 o 1,580
Tidal Creek Bed _ 46.42

Samples analyzed by the LCP Laboratory, Linden, New Jerse&.

| Z/’U"/Qf\Z/d/{D
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The meaning of the mercury levels found in soils st LCP is difficult
tc assess except in a relative sense. Natural mercury concentrations in
rocks average from 0.01 to 20 ppm, with igneous rocks on the low end, and
organic-rich sediments on the high end of this range {(Wallace, et al.,
1971). Higher concentrations may be found in areas of hydrothermal mineral
deposition such as along major fault and orogenic belts.’ The‘mércury de-
tected in scils beneath the study area most likely represent low solubility

mercury compounds such’ as sulfides, phosphates or carbonates (Mortvedt, et

al., 1972).

.

Pierce, et al. (1970) consider any mercury levels in soils exceeding 1
ppm, to be sigﬁificant as evidence of mercury mineralization or surface
contamination py mercuric wastes. Urbanized, industrial areas are known to
have highéf background levels of airborne mercury which is.disposited on
land by precipitation. Unfortunately, no published data on background lev-

els of soil mercury in the Linden, New Jersey, area could be found.

The naturally occurring glacial tills penetrated by the monitoring
well borings do not asopear to show evidence of mercury contaminaticn bv hu-
man activities. Mercurv levels above 1 ppm, especiallv near ‘=e xiruch
contact may relate to ancient hydrothérmal activityv essociated with tecton-
ics and igneous intrusion of ihe Triassic sediments {SBrunswick shale] un-
deflying the site. Organic deposits, such as the peat., show high mercury
levels {about 10 to 30 ppm) down to a.maximum depth of 17 feet below iang
surface. These levels probably reflect the strong organic chelstion of

mercury derived from several possible spources: from surface contzminaiion.

'W,Uo/-d)/o; ZZ‘”[‘{z
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mercury wastes in the artificial fill, the decav of mercury containing min-

erals. and from mercury contained in atmospheric precipitation. - Compara-

tively high mercury levels (up to 1,500 ppm) occurring in soils obtained at

land surface are the likely result of present and/or prior land use.

February 11,

1982

Respectfully submitted,

GERAGHTY & MILLER, INC.

James  DeM rt&ﬁls
Sg/lor HYdrogeologist

Vice President

A
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APPENDIX A

Monitoring Well Boring Logs and Construction Data
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5800 JERICHO TURNP|KE
SYOSSET, NEW YORK 11791

WELL LOG

N L18 LD-1

PROJECT
CLIENT .LCP Chemicals inc.
oate segrangp 10-8-31 gy J. DeMartinis

owner LCP Chemicals Inc.

1 State 7 26-52 |
CEPTH, f1 BESCRIPTION wei o, 21857 2233 _
SNISTING GRADE EL T 7 Fe, L.S. tqcamn i
0 5.5, — inden, N.J. riant ' i
#1,1—S.3. Fill. Aeterogeneous: slag, cinders TOPO SETTING rilled Coastal Marsn I
- 2nd bricks emounp eLev. 2o/ L. - ‘
»12 —S8.5 - - . 9-29-81
Clay, Black=Gray, Organic, Moist to Dry 3 DRILLING STARTED
7 V.- Cohesive: Wet From G.S. To 8 Ft. ORILLING ouuz'r 9-29-01
10 ﬁ 6:‘1 Iiing
+#13—18.8. Peat, Brown (Layers 2 to 6 in. Thick) 8 ORILLER
. Organic Matter Disseminated Throughout: TYPE OF RiG Drljl_g Borina
Strong H2S Ordor.
#1.4 —3.8. Siltvy, Red=Brown, Tight, Clayey, Dry; ] WELL DATA
o - with Fine Sand and Embedded Pebble HOLE DIAN. 2 1/9 inch.:
b Grave) . FINAL DEPTH 38.8 Ft, Fompna LS
1 5?;'3 s Clay, Red-8rown, Tight, Dry With Fine 0 casine omam. 1172 inch,
. b Sand and Embedded Gravel casing LEneTH 20 Ft . (1.8 Ft. Above LS
- scaeen oam. 1 _1/2 inch, :
—Is.8 , seneen serring 18.5-38.5 Fr.
+1.6 — C!av. Red-8rown with Embedded Pebbles: 0 scrEEN sLoT & Tyee 20 _Siot PVC
E Tight. WELL STATUS MOnitOl"ing
—8.8
*1.7 Clay, Red=Brown, Moist; Less Pebbly 0 DEVELOPMENT
. Than Above.
%18 —=8.8.
. Clay, Silty, Red~Brown, Dry With- ]
“ Abundant Pebbies And Cobble, Gravel. :
.94_‘:_3.3‘ Silty, Clayey, Dry, Red-B8rown; Cobbies 0
*1 —_ And Gravel. TEST o%&_ §.
. Bedrock @ 42.3 Fr. STATIC DEPTH TO WATER o t- 01 Ft.
Boring Stopped OATE MEASURED ] TU=15=81T
7 low Tide High 1IGE
- Measur.ing Point Top of PVC Pipe
- Meas. Point Elevation 9.01 Ft.
- DATE OF TEST
- TYPE OF TEST
PUMP SETTING
SPECIFIC CAPACITY
-+ FINAL PUMP CAPACITY
- FINAL PUMP SETTING
n AVERAGE PUMPAGE
R WATER QUALITY
- See Appendix
i |
1 . . . i
i LITHQLOGY REMARKS SEE TA?LE 1 j
4 A= Miscellaneous Fill Deposits :
L.S.=Land Surface B B= Dark Grav Organic Clav. o
4 - §.5.=5Split Spoon Core Sampie MNumber -C= Well Sorted Sands Etc.

D= SiTts, Clays Etc. (Glacial TiT17]

/»//Uc /&/JZJJ/@
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6800 JERICHO TURNPIKE
SYOSSET, NEW YORK 11791

WELL LOG

PROJECT N 418 LD-1
CLIENT LCP? Chemicals inc.

oate srepamep 10-S-81 ay J. DeMartinic

DESCRIPTION

FOR LOG SEE WELL NO. 1.

(DEEP WELL IN CLUSTER)

ownen _LCP Chemicals Inc.

weLL No. | -A State £26-5298 I

LoeaTion L3dJoon Area i
|

Linden, N. J. Plant
£illed Coastai Marsh
(. FL.

TOPO SETTING
GROUND ELEV.

9-30-81

DRILLING STARTED SERIOEEA
DRILLING COMPLETED
ORILLER p. Dritting

TYyre of mig _Drive Boring

WELL DATA
HOLE Dian. _2 1/2 .inch.
FiNaL oDEpTH 10 Pt
casiNg Diam. _1_1/2 inch.
casing Lenarw 8 Ftr, (3Ft, Above L.S.)
screen olam. 1 1/2 inch.
screeN seTTing 5-10 Ft.
screex siot a Tyee 20 Slot PVC
WELL STATUs _Monitoring |

DEVELOPMENT

' STATIC DEPTH TO S b2 Fe L. ©
" o YO--3T e

- SPECIFIC CAPACITY

TEST DATA

DATE MEASURED

Low i1de rtgh t1q
Measuring Point Top of PVL Pipe

"Measuring Point tTevation 1U.6Z Ft.

DATE OF TEST .
TYPE OF TEST
PUMP SETTING

PSS R

FINAL PUMP CAPACITY
FINAL PUMP SETTING
AVERAGE PUMPAGE

WATER QUALITY é

REMARKS
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6800 JERICHO TURNPIKE
SYOSSET, NEW YORK 11791

WELL LOG

M L3R 19-]

L0° Chemicalz inc,

PROJECT

CLIENT
SATE PREPaReD _i0=C-21

ey J, DeMarrinis

ownegr _LCP Chemicals Inc.
wELL No._2_State = 26-529L

SEPTH, {1t DESCRIPTION L T Ares -
0 SXISTING GRADE S0, 3.C Fr. LOCATION ?900 =
»2_ {—8.8.| : Linden., N.J. ant . .
- eam— Fill, Loose Brown Silt and Sand: 3 ToPO SETTING Fillec Coastal Marsn i
J Abundant Organic Matter 0.5 Ftr. !
1 GROUND ELEV. .
! ! Silety, Grav; Moist to Ory 3
#2.2 —8S.8. Clav. Silty, Gravs mol - = .
Organic Matter Disseminated -30-81 !
- Throughout. Strone H2S5, Smell ORILLING STARTEO =2 1D=1-38] |
e ORILLING COMPLETED
.2 319-—435 Clay, Sifty, Gray, Ory with 8 omcer H.P. Drilling
. — Strong H2S smeil; 0.5 Ft. f} .
J Laver of Brown Peat Tyee or me _Drive Boring
Clay, Silty, Red=8rown, Dry with 0
»2.4 —48.8. Fine Sand and Gravel Pockets; ' WELL DATA
Basalt Clasts. Green Staining; NOLE OIAM. 2.1/2 inch
< \ Reducing Conditions FinaL DEPTH 28 Ef
#2.527s.5. Clay, Silty, Ory, Red~Brown, Tight O casing oam. _L_1/2 inch
. . with Metamorpnic and |gnegous CASING LENGTH 20 Fr. (2F¢r Abave | S.)
i \ rock fragments. SCREEN DIAM. 1.1/2 inceh
Clay, Red-Brown, Dry with Sparse [} i 18-28 F¢+
#2.6—8S.8. Gravel . SCREEN SETTING
: screen sor & Tyee _20 _Slof PYC
30 Clay, Red-Brown, Dry, Soft D WELL STATUS Mopitoring
8.8,
2.7 DEVELQOPMENT
- Clay, Red-8rown, Dry with Embedded 0O
Gravel
#»2.8—i8.8.
Clay, Red=8rown, Dry with Abundant D
2 g‘c S.S Gravei; Granite Fragments
’ — ' TEST DATA
c.29 Ft. 3.68 F4
“ Bedrock @ 43 Ft. Boring Stopped ::::lc":::::!:o Yattg.gl TO=-15<3
i Measuring Point Tapaf PYL Pipe
7 Measuring Poinr_Elevarion 8 .25 Ft
- DATE OF TEST
- TYPE OF TEST ]
PUMP SETTING
SPECIFIC CAPACITY
-+ FINAL PUMP CAPACITY
- FINAL PUMP SETTING
- AVERAGE PUMPAGE
] WATER QUALIT
See Appendix :
|
1 |
] _ ;
7 LITHOLOGY REMARKS SEE TABLE 1 i
L AsMiscellanequs £ill Deposits :
L. S.=Land Surface B=Dark Gray Qrnaric Clay
) : . =i.
4 -5. S. = Split Spoon Core Sample Mumber g_sj?:lssogisssgzgs Eﬁécial TS
= . Y . 3

At 10 T ST
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6800 JERICHO TURNPIKE
: SYOSSET, NEW YORK 11791

T -1
| prOvECT "+ 418 LD
WELL LOG e~
oate prepared 1 0-8-31 oy J. DeMarc:-i-
) : ' owneRr LLB Chemicalc [nc :
. CEPTH, ft DESCRIPTION weLl vo. 3 _Statas £ 2hk-Z529¢ '
o EXISTING GRADE EL. 12.1 fr. L.S. | Locamion L3goon /:lrea !
; ' Linden, H.J. ant :
*3'1—_‘5'5'1 Fill: Gravel and silt, 8rown to Black: A Filled C T M > i
Slag and Traprock . TOPO SETTING ;2 ? = oasts arsn
- - . T,
. P " arouno ELEV. 1< 7
3.2 —SS. Yellow to Grav: Clean T0-1-81 i
- Clav. Gray-8lack, Orange, Dry 8 ORILLING STARTED 10-1=81
H2S Odor DRILLING ir:;uzs!q g
10 .P. Drillinag
#3.3——8.8. Clay, Gray, Black, Dry, Organic _B ORILLER Drive Borina
(Plant Material): Thin {J=2 inch) TYPE OF RIG 3
J Layers of Brown Peat [P—
#3.4 —{8.S. As .Above W/6 inch Peat Layer Base 8 WELL DATA
HOLE DIAM. 2 1/2 inch -
. Sand, Fine to Medium, Gray, 8-C feet
20 Wet Grading into Silty sands, Clays ::::.D;::" Tn1/2 rncn !
+* —S.S. with Lavers of Gray Organic Clay . .
3.5 and Brown Peat and Red-8rown, Sandy casing LENGTH 17 _Ft. {2Ft. Above L.3.) |
4 site. scgen Oiam. ;7§O[QF“ '
18- t.
*3-6_3'8' Sand, Fine to Medium, Red=Brown, [ ScREEN ,Uﬂ"' 20 Slot VL
- Well Sorted with Poorly Sorted SCREEN SLOT & TYPE . =
Gravelly Layers 2-6 inches Thich WELL STATus _Monitoring
30 -
> .7——18.8. ]
3 " Clay, Silty, Dry, Cohesive D DEVELOPMENT
#3.8 —{S8.8.
Clay, Stiff, Dry with Embedded D
ﬁ Pebbles
‘ 3 9“: s.S
#3.9 —49.9. .
Dry Pebblies in Tight Clay Matrix 0 TEST DATA
o . static oesvH Towarer 2,83 Fr,  7.72 Ft.
#3.10—8.8 . . i oATE measurep 10-6-81 __10-15-81
: — Clay. Ory. Silty with Pebbles 0 pumMpiNG 0EPTH TO waTER Low Tide High Tide
T Bedrock @ 47.5 Ft. Measuring Point Top of PYC Pipe
-+ Borina Stopped ‘Meesuring Paint Flevation 13,85 Ft.
- DATE OF TEST
pu TYPE OF TEST

PUMP SETTING
SPECIFIC CAPACITY

- FINAL PUMP CAPACITY
- FINAL PUMP SETTING
AVERAGE PUMPAGE

WATER QUALITY

m ' See Appendix

4 LITHOLOGY  gmemamrks OSEE TABLE 1

1 A= Miscellaneous Fill Denosits
Land Surface B= Dar Grav Oraanic Clay

Split Spoon Core Sample ilumber (= y?'] sorze. sengs Fre,
D= Silts, Clavs £tc. (Glacial Till)

/é/ b /7’;/% Z%?f‘ﬁ’
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6800 JERICHO TURNPIKE
SYOSSET, NEW YORK 11791

PROJECT 418 LD-1

WELL LOG CLIENT L 0D rhamicale |nc

SATE PREPARED _0-C-R21 8y | NeMarrinic

owNER L[S Chemical. lnc

SEPTH, 1! DESCRIPTION weLL No. B Stare 2 25-5206
5 SYISTING GRADE EL. 10.3 Fr. LS. vocarion Lagoon Ares
#4.1—'s.8.| Linden, N.J. Plant
ey Fill, Redish Brown: sand and A Topo serTing _Filled Coastal Marsh
-3 Gravel - emounp eLev. 10,3 Fr. ;
»4.2—3.8. Fill, Heterogengeous, 3rown, Wet ' A . ,
. At Base oRILLING STarTED 10-1-81 —
DRILLING COMPLETED :0'1‘8‘ |
10 : H. P. Drilli
*4.3 —S.S. Much, wet, organic changing to A ORILLER A Drilling
dry organic clay with thin lavers TYPE OF AiQ uger
- of brown Peat and Reeds: H2S Smell
#4.4—{S.S. g WELL 0ATA
- Sand, Fine, Green, wet, Well Sorted C HOLE OIAM. T :
Feldspathic wiht Organic materials FINAL DEPTH > eet -
20 present; H2S odor grades to Coarser; casiNg Dlam. _1_1/2 inc
#4588 Srown at Boctom ' casing LENGTH 20 reet (Z' apbove L.S.)
- scrgen oam, _1_1/2 inch
#4.6 —S.5. screen serTing _18-38 Feet
. . : cx::i Red=-Brown, DOry with Embedded O SCREEN SLOT & TYPE 2(.) Slot PVC
pebblies weLL sTarus Monitoring
30
$4.7-— S.8.
DEVELOPMENT
- Clay, Red-Brown, Dry with Abundant 0
4.8 — S.S. Cobbles
40 Clay, Red-8rown, DOry and Pebbles in D
#4.9—8.8. clay matrix in alternating layers TEST DATA
- STATIC DEPTH 'ro\ufzg 86-64 Er [ gn E+
10-6-81 10=-15=-81
w4, .10 — S.S. g:::;so,n,e' Dry with Siltstone o DATE MEASURED ——Tde FTon TTae
: Measuring Point _Top of PVC pioe !
-+ Bedrock @ 48.5 Ft. Boring Stopped Measuring Point Elevation 12.31 Ft. |
- ' OATE OF TEST : ' !
- TYPE OF TEST !
R PUMP SETTING ]
SPECIFIC CAPACITY A
- FINAL PUMP CAPACITY
- FINAL PUMP SETT:NG :
i AVERAGE PUMPAGE
T WATER QUALITY |
- See Aooendix . !
- 1
- REMARKS )
L A= Miscellaneous Fill Deposits
L.S. = Land Surface ' B= Dark Grav Oraanic Clay
. . C= Well Sorted Sands Etc.
] -5.5.= Split Spoon Core Sample Number D= Silts. Clavs Etc. (Glacial TiTTT -

Ao (6, . 36LST
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6800 JERICHQ TURNPIKE
SYOSSET., NEW YORK 11781

N L18 LD-id
| PROJECT
WELL LOG cuent IEF Coenical Lo
BATE PREPARED L0-C-21 ay | NaMartinis
OWNER LCP Chemical Inc, |
DEPTH, f1 OESCRIPTION weLL wo. 2 State 22623297 f
, £XISTING GEADE EL. 12.5 Z¢. L.S. LOCATION LEJGSO"‘ /;}—ea 'I
. , Linden, N.J. ant '
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The mention of trade names or commercial products in this manual is for illustration purposes, and

Joes not constitute endorsement or recommendation for use by the U.S. Environmentai Protection
Agency. '
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INTRODUCTION

This third edition of *“Methods for Chemical Analysis of Water and Wastes™ contains the chemical
analvtical procedures used in U.S. Environmental Protection Agency (EPA) laboratories for the
examination of ground and surface waters. domestic and industrial waste effluents, and treatment
process samples. Except where ncted under “Scope and Application™. the methods are applicable to
both water and wastewaters, and both fresh and saline water samples. The manual provides test
procedures for the measurement of ﬁh_vsical. inorganic, and selected organic constituents and
parameters. Methods for pesticides, industrial organic waste materials, and sludges are given in other
publications of the Agency. The methods were chosen through the combined efforts of the EPA
Regional Quality Assurance Coordinators, the staff of the Physical and Chemical Methods Branch,
Environmental Monitoring and Support Laboratory, and other senior chemists in both federal and
state laboratories. Method selection was based on the following criteria:

(1) The method should measure the desired property or constituent with precision,
accuracy, and specificity sufficient to meet the data needs of EPA, in the presence of the
interfering materials encountered in water and waste samples.

(2) The procedure should utilize the equipment and skills available in modern water
pollution control laboratories.

(3) The selected method is in use in many laboratories or has been sufficiently tested to
establish its validity. ' _

(4) The method should be rapid enough to permit routine use for the examination of a large
number of sampies.

Instrumental methods have been selected in preference to manual procedures because of the

~ improved speed, accuracy, and precision. In keeping with this policy, procedures for the Technicon

AutoAnalyzer have been included for laboratories having this equipment available. Other
continuous flow automated systems using these identical procedures are acceptable.

Intralaboratory and interlaboratory precision and accuracy statements are provided where such data
are available. These interiaboratory statements are derived from interlaboratory studies conducted
by the Quality Assurance Branch, Environmental Monitoring and Support Laboratory; the
American Society for Testing Matenials: or the Analytical Reference Service of the US Public Health
Service, DHEW. These methods may be used for measuring both total and dissolved constituents of

~the sample. When the dissolved concentration is to be determined. the sample is filtered through a

0.45-micron membrane filter and the filtrate analyzed by the procedure specified. The sample should
be filtered as soon as possible after it is collected. preferably in the field. Where field filtration is not
practical. the sample should be filtered as soon as it is received in the laboratory.

Many water and waste samples are unstable. In situations where the interval between sample
collection and analysis is long enough to produce changes in etther the concentration or the physical
state of the constituent to be measured. the preservaton practices in Table I are recommended.

fof 4 16 B "’[_‘{L |
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This manual 1s a basic reference for monitoring water and wastes in compliance with the
rzquirements of the Federal Water Pollution Control Act Amendments of 1972. Although other test
crocedures may be used. as provided in the Federal Register 1ssue of October 16. 1973 (38FR 28758)
and in subsequent amendments. the methods described in this manual will be used by the
Environmental Protection Agency in determining compliance with. appiicable water and effluent
standards estabiished by the Agency. ‘

Although a sincere effort has been made 10 select methods that are applicable to the widest range of
sample types. significant interferences may be encountered in certain isolated samples. In these
situations, the analyst will be providing a valuable service 1o EPA by defining the nature of the
interference with the method and bringing this information to the attention of the Director,
Environmental Monitoring and Support Laboratory, through the appropriate Quality Assurance
Coordinator. ' '

,4{/%/0,@74,,[(1'_
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MERCURY
Method 245.1 (Manual Cold Vapor Technique)

STORET NO. Total 71900
Dissolved 71890
'Suspended 71895

1. Scope and Application

1.1  This method is applicable to drinking, surface, and saline waters. domestic and industrial
wastes. -

1.2 In addition to inorganic forms of mercury, organic mercurials may also be present. These
organo-mercury compounds will not respond to the cold vapor atomic absorption
technique unless they are first broken down and converted to mercuric ions. Potassium
permanganate oxidizes many of these compounds, but recent studies have shown that a
number of organic mercurials, including phenyl mercuric acetate and methyl mercuric
chloride, are only partially oxidized by this reagent. Potasssium persuifate has been
found to give approximately 100% recovery when used as the oxidant with these
compounds. Therefore, a persulfate oxidation step following the addition of the
permanganate has been included to insure that organo-mercury compounds, if present,
will be oxidized to the mercuric ion before measurement. A heat step is required for
methyl mercuric chloride when present in or spiked to a natural system. For distilled
water the heat step is not necessary.

1.3 The range of the method may be varied through instrument and/or recorder expansion.
Using a 100 ml sample, a detection limit of 0.2 ug Hg/1 can be achieved; concentrations.
below this level should be reported as < 0.2 (see Appendix 11.2).

2.  Summary of Method :

2.1 The flameless AA procedure is a physical method based on the absorption of radiation at
253.7 nm by mercury vapor. The mercury is reduced to the elemental state and aerated
from solution in a closed system. The mercury vapor passes through a cell positioned in
the light path of an atomic absorption spectrophotometer. Absorbance (peak height) is
measured as a function of mercury concentration and recorded in the usual manner.

3.  Sample Handling and Preservation '

3.1 . Untl more conclusive data are obtained, samples should be preserved by acidification
with nitric acid to a pH of 2 or lower immediately at the time of collection. If only
dissolved mercury is to be determined. the sampie should be fiitered through an all glass
apparatus before the acid is added. For total mercury the filtration is omitted.

4. Interference

4.1 Possible interference from sulfide is eliminated by the addition of potassium
permanganate. Concentrations as high as 20 mg/1 of sulfide as sodium sulfide do not
interfere with the recovery of added inorganic mercury from distilled water.

Approved for NPDES and SDWA
Issued 1974
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4.4

Copper has also been reported 1o interfere: however, copper concentrations as high as 10
mz. 't had no effect on recovery of mercury from spiked sampies.

Sea waters, brines and industrial effluents high in chiorides require additional
permanganate (as much as 25 mi). During the oxidation step, chionides are converted to
free chlorine which will also absorb radiation of 253 nm. Care must be taken to assure
that free chlorine is absent before the mercury is reduced and swept into the cell. This
may be accomplished by using an excess of hydroxylamine sulfate reagent (25 ml). In
addirion, the dead air space in the BOD bottle must be purged before the addition of
stannous sulfate. Both inorganic and organic mercury spikes have been quantitatively
recovered from sea water using this technique.

Interference from certain volatile organic materials which will absorb at this wavelength
1s also possible. A preliminary run without reagents should determine if this type of
interference’is present (see Appendix 11.1).

Apparartus

5.1

5.5

5.6
5.7

S8

Atomic Absorption Spectrophotometer: (See Note 1) Any atomic absorption unit having
an open sample presentation area in which to mount the absorption cell is suitable.
Instrument settings recommended by the particular manufacturer should be followed.
Note 1: Instruments designed specifically for the measurement of mercury using the cold
vapor technique are commercially available and may be substituted for the atomic
absorption spectrophotometer.

Mercury Hollow Cathode Lamp: Westinghouse WL-22847, argon filled, or equivalent.
Recorder: Any multi-range variable speed recorder that is compatible with the UV
detection system is suitable.

Absorption Cell: Standard spectrophotometer cells 10 cm long, having quartz end
windows may be used. Suitable cells may be constructed from plexiglass tubing, 1" O.D.
X 4-1/2". The ends are ground perpendicular to the longitudinal axis and quartz
windows (1" diameter X 1/16" thickness) are cemented in place. The cell is strapped toa
burner for support and aligned in the light beam by use of two 2" by 2" cards. One inch
diameter holes are cut in the middle of each card: the cards are then placed over each end
of the cell. The cell is then positioned and adjusted vertically and horizontally to nge the
maximum transmittance.

Air Pump: Any peristaitic pump capable of delivering 1 liter of air per minute may be
used. A Masterflex pump with electronic speed control has been found to be satisfactory.
Flowmeter: Capable of measuring an air flow of 1 liter per minute.

Aeration Tubing: A straight glass frit having a coarse porosity. Tygon tubing is used for
passage of the mercury vapor from the sample bottle to the absorption ceil and return.
Drying Tube: 6" X 3/4" diameter tube containing 20 g of magnesium perchiorate (see
Note 2). The apparatus is assembled as shown in Figure 1.

NOTE 2: In place of the magnesium perchlorate drying tube, a small reading lamp with
60W bulb may be used to prevent condensation of moisture inside the cell. The iamp is
positioned to shine on the absorption cell maintaining the air temperature in the cell
about 10°C above ambient.

245.1-2
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Reagents

6.1

6.4

6.6

6.7

Sulfuric Acid. Conc.: Reagent grade.

6.1.1 Sulfuric acid, 0.5 N: Dilute 14.0 mi of conc. sulfuric acid to 1.0 liter.

Nitric Acid. Conc: Reagent grade of low mercury content (See Note 3).

NOTE 3: If a high reagent blank is obtained. it may be necessary to-distill the nitric acid.
Stannous Sulfate: Add 25 g stannous sulfate to 250 mi of 0.5 N sulfuric acid. This
mixture is a suspension and should be stirred continuously during use. (Stannous
chloride may be used in place of stannous sulfate.) '
Sodium Chioride-Hvdroxyiamine Sulfate Solution: Dissolve 12 g of sodium chloride and
12 g of hydroxylamine sulfate in distilled water and dilute to 100 ml. (Hydroxyiamine
hydrochloride may be used in place of hydroxylamine suifate.)

Potassium Permanganate: 5% solution, w/v: Dissolve 5 g of potassium pcrmanganate in
100 ml of distilled water.

Potassium Persulfate: 5% solution, w/v. Dissolve 5 g of potassium persuifate in 100 mi
of distilled water.

Stock Mercury Solution: Dissolve 0.1354 g of mercuric chloride in 73 ‘ml of distilled
water. Add 10 ml of conc. nitric acid and adjust the volume to 100.0 ml. I ml = 1 mg
Hg.

M _
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6.3  Working Mercury Solution: Make successive dilutions of the stock mercury solution to
obtain a working standard containing 0.} ug per ml. This working standard and the
dilutions of the stock mercury solution should be prepared fresh daily. Acidity of the
working standard should be maintained at 0.15% nitric acid. This acid should be added
to the flask as needed before the addition of the aiiquot.

Calibration

7.1 Transfer 0. 0.5, 1.0, 2.0. 5.0 and 10.0 mi aliquots of the working mercury solution
containing O to 1.0 ug of mercury to a series of 300 ml BOD bottles. Add enough distilled
water 10 each bottle to make a total volume of 100 ml. Mix thoroughly and add 5 ml of
conc. sulfuric acid (6.1) and-2.5 ml of conc. nitric acid (6.2) to each bottle. Add 15 ml of
KMnO, (6.5) solution to each bottle and allow to stand at least 15 minutes. Add 8 mi of
potassium persuifate (6.6) to each bottie and heat for 2 hours in a water bath maintined at
95°C. Cool and add 6 ml of sodium chioride-hydroxylamine sulfate solution (6.4) to
reduce the excess permanganate. When the solution has been decolorized wait 30
seconds, add 5 ml of the stannous sulfate solution (6.3) and immediately attach the bottle
to the aeration apparatus forming a closed system. At this point the sample is allowed to
stand quietly without manual agitation. The circulating pump, which has previously
been adjusted to a rate of 1 liter per minute, is allowed to run continuously (See Note 4).
The absorbance will increase and reach maximum within 30 seconds. As soon as the
recorder pen levels off, approximately 1 minute, open the bypass valve and continue the
aeration until the absorbance returns to its minimum value (see Note 5). Close the bypass
valve, remove the stopper and frit from the BOD bottie and continue the aeration.
Proceed with the standards and construct a standard curve by plotting peak height
versus micrograms of mercury.

NOTE 4: An open system where the mercury vapor is passed through the absorption cell
only once may be used instead of the closed system.
NOTE 5: Because of the toxic nature of mercury vapor precaution must be taken to avoid
its inhalation. Therefore, a bypass has been included in the system to either vent the
mercury vapor into an exhaust hood or pass the vapor through some absorbing media,
such as:

a)  equal volumes of 0.1 M KMnO, and 10% H,SO,

b) 0.25% iodine in a 3% Kl solution
A specially treated charcoal that will adsorb mercury vapor is also available from
Barnebey and Cheney, E. 8th Ave. and N. Cassidy St., Columbus, Ohio 43219,
Cat. £580-13 or £580-22. '

8. Procedure

8.1 Transfer 100 ml, or an aliquot diluted to 100 ml. containing not more than 1.0 ug of
mercury, to a 300 ml BOD bottle. Add 5 ml of sulfuric acid (6.1) and 2.5 ml of conc.
nitric acid (6.2) mixing after each addition. Add 15 ml of potassium permanganate
solution (6.5) to each sample bottle. For sewage samples additional permanganate may
be required. Shake and add additional portions of potassium permanganate solution, if
necessary, until the purple color persists for at least |5 minutes. Add 8 mi of potassium
persulfate (6.6) to each bottle and heat for 2 hoursin a water bath at 95°C. Cool and add 6

Attt o Yool S
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10. Precision and Accuracy

10.1 In a single laboratory (EMSL), using an Ohio River composite sample with a
background mercury concentration of Q.35 ug/1, spiked with concentrations of 1.0, 3.0
and 4.0 ug/l, the standard deviations were =0.14, =0.10 and =+0.08, respectively.
Standard deviation at the 0.35 level was =0.16. Percent recoveries at the three levels
were 89, 87, and 87%, respectively.

10.2 In a joint EPA/ASTM interlaboratory study of the cold vapor technique for total
mercury in water, increments of organic and inorganic mercury were added to natural
waters. Recoveries were determined by difference. A statistical summary of this study
follows:

Standard
Number True Values Mean Value Deviation Accuracy as
of Labs ug/liter ug/liter ug/liter % Bias
76 0.21 0.349 0.276 . 66
80 0.27 0.414 0.279 53.
82 - 0.51 _ 0.674 0.541 32
77 0.60 0.709 0.390 18
82 34 3.41 1.49 0.34
79 4.1 3.81 1.12 =-7.1
79 8.8 8.77 3.69 0.4
78 9.6 ' 9.10 3.57 -5.2 .
11. Appendix

mi of sodium chioride-nydroxyviamine sulfate (6.4) to reguce the excess permanganate.
After a delay of at jeast 30 seconds add 3 ml of stannous sulfate (6.3) and immediately
attach the bottie 10 the aeration apparatus. Continue as described under Calibration.

Calculation :

9.1 Determine the peak height of the unknown from the chart and read the mercury vaiue
from the standard curve.

9.2 Calculate the mercury concentration in the sample by the formula:

_ [ugHgin 1.000
ugHeg/l = ( aliquon‘) ( volume ot aliquot in mi >

9.3 Report mercury concentrations as follows: Below 0.2 ug/1, <0.2; between 1 and 10
ug/1, one decimal: above 10 ug/1, whole numbers.

11.1 While the possibility of absorption from certain organic substances actually being present
in the sample does exist, EMSL has not encountered such sampies. This is mentioned
only to caution the analyst of the possibility. A simple correction that may be used is as
follows: If an interference has been found to be present (4.4), the sample should be
analyzed both by using the regular procedure and again under oxidizing condittons only,

245.0.5 40'_»/& P ‘//07/ '{L
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that 1s without the reducing reagents. The true mercury value can then be obtained by
subtracting the two values.

:1.2 If additionai sensitivity 1s required. a 200 mi sampie with recorder expansion may be used
provided the instrument does not produce undue noise. Using a Coleman MAS-50 with a
dryving tube of magnesium perchiorate and a variable recorder, 2 mv was set 10 read full
scaie. With these conditions. and distilled water solutions of mersuric chloride art
concentrations of 0.15, 0.10. 0.05 and 0.025 ug/l the standard deviations
were =0.027. =0.006. =0.01 and -0.004. Percent recoveries at these levels were 107,
83.84 and 96%, respectively.

11.3 Directions for the disposal of mercury-containing wastes are given in ASTM Standards,
Part 31, “Water”, p 349, Method D3223 (1976).
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MERCURY IN SEDIMENT
Method 245.5 (Manual Cold Vapor Technique)

Scope and Appiication ‘

1.1 This procedure" measures total mercury (organic T inorganic) in soils, sediments,

bottom deposits and sludge type materials.

The range of the method is 0.2 to 5 ug/g. The range may be extended above or befow the

normal range by increasing or decreasing sample size or through instrument and

recorder control. ‘

Summary of Method

2.1 A weighed portion of the sample is digested in aqua regia for 2 minutes at 95°C, followed
by oxidation with potassium permanganate. Mercury in the digested sample is then
measured by the conventional cold vapor technique.

2.2 * Analternate digestion® involving the use of an autoclave is described in (8.2).

Sample Handling and Preservation '

3.1 Because of the extreme sensitivity of the analytical procedure and the omnipresence of
mercury, care must be taken to avoid extraneous contamination. Sampling devices and
sample containers should be ascertained to be free of mercury; the sample should not be
exposed to any condition in the laboratory that may resuit in contact or air-borne
mercury contamination.

3.2 While the sample may be analyzed without drying, it has been found to be more
convenient to analyze a dry sample. Moisture may be driven off in a drying oven at a
temperature of 60°C. No mercury losses have been observed by using this drying step.
The dry sample should be pulvenized and thoroughly mixed before the aliquot is
weighed.

Interferences

4.1 The same types of interferences that may occur in water samples are also possible with
sediments, i.e., sulfides, high copper, high chlorides, etc.

4.2 Volatile materials which absorb at 253.7 nm will cause a positive interference. In order to
remove any interfering volatile matenals, the dead air space in the BOD bottle should be
purged before the addition of stannous sulfate.

Apparatus

5.1 Atomic Absorption Spectrophotometer (See Note [): - Any atomic absorption unit
having an open sample presentation area in which to mount the absorption cell is
suitable. Instrument settings recommended by the particular manufacturer should be
followed. :

NOTE 1: Instruments designed specifically for the measurement of mercury using the
cold vapor technique are commercially available and may be substituted for the atomic
. absorption spectrophotometer.

-
-

1
L.
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Mercury Hollow Cathode Lamp: Westingnhouse WL-22847. argon filled. or equivalent.
Recorder: Any multi-range vanabie speed recorder that is compatibie with the UV
detection svstem is suitable. ’

Absorpuon Czll: Standard spectropnotometer cells 10 cm long, having quartz end

windows may be used. Suitabie ceils may be constructed from piexiglass tubing, 1" O.D.

X 41,27, The ends are ground perpendicular to the longitudinal axis and quartz _

windows (1" diameter X 1/16" thickness) are cemented in place. Gas inlet and outlet

ports (aiso of piexiglass but 1/4” O.D.) are attached approximately 1/2" from each end.

The ceil is strapped 10 a burner for support and aligned in the light beam to give the

maximum transmittance. .

NOTE 2: Two 2" X 2" cards with one inch diameter holes may be placed over each end

of the cell to assist in positioning the cell for maximum transmittance.

5.5  Air Pump: Any peristaitic pump capabie of delivening 1 liter of air per minute may be
used. A Masterflex pump with electronic speed control has been found to be satisfactory.
(Reguiated compressed air can be used in an open one-pass system.)

5.6 Flowmeter: Capable of measuring an air flow of 1 liter per minute.

5.7 Aeration Tubing: Tygon tubing is used for passage of the mercury vapor from the sample
bottle to the absorption cell and return. Straight glass tubing terminating in a coarse
porous frit is used for sparging air into the sample.

5.8 Drying Tube: 6" X 3/4” diameter tube containing 20 g of magnesium perchlorate (See

Note 3). The apparatus is assembied as shown in the accompanying diagram.
NOTE 3: In place of the magnesium perchiorate drying tube, a small reading lamp with
60W bulb may be used to prevent condensation of moisture inside the cell. The lamp is
positioned to shine on the absorption celi maintaining the air temperature in the cell
about 10°C above ambient.

Reagents '

6.1 Aqua Regia: Prepare immediately before use by carefully adding three volumes of conc.
HClto one volume of conc. HNO..

6.2 Sulfuric Acid, 0.5 N:Dilute 14.0 mi of conc. sulfuric acid to 1 liter. ‘

6.3 Stannous Suifate: Add 25 g stannous sulfate to 250 mi of 0.5 N sulfuric acid (6.2). This
mixture is a suspension and should be stirred continuously during use.

6.4 Sodium Chloride-Hydroxylamine Sulfate Solution: Dissolve 12 g of sodium chloride

“and 12 g of hydroxylamine sulfate in distilled water and dilute to 100 ml.
- NOTE 4: A 10% solution of stannous chloride may be substituted for (6.3) and
hydroxylamine hydrochloride may be used in place of hydroxylamine sulfate in (6.4).

6.5 Potassium Permanganate: 55 solution, w/v. Dissolve 5 g of potassium permanganate in
100 ml of distilled water. : _

6.6 Stock Mercury Solution: Dissolve 0.1354 g of mercuric chloride in 75 ml of distilled
water. Add 10 ml of conc. nitric acid and adjust the volume to 100.0 mi. 1.0 ml 1.0
mg Hg.

6.7 Working Mercury Solution: Make successive dilutions of the stock mercury solution

(6.6) to obtain a working standard containing 0.1 ug/ml. This working standard and the

dilution of the stock mercury solutions should be prepared fresh daily. Acidity of the
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working standard should be maintained at 0.15% nitric acid. This acid should be added
1o the flask as needed berore the addition of the aliquot.

Calibration

-

[

Transfer 0. 0.5. 1.0. 2.0, 5.0 and 10 mi aliquots of the working mercury solution (6.7)
containing 0 to 1.0 ug of mercury to.a series of 300 m! BOD bottles. Add enough distilled
water 10 each-bottle 10 make a total voiume of 10 ml. Add 5 ml of aqua regia (6.1) and
heat 2 minutes in a water bath at 95°C. Allow the sample to cool and add 50 ml distilled
water and 15 ml of KMnO, solution (6.5) to each bottle and return to the water bath for
30 minutes. Cool and add 6 ml of sodium chioride-hvdroxylamine sulfate solution (6.4)
to reduce the excess permanganate. Add 50 ml of distilled water. Treating each bottle
individually. add 5 ml of stanhous sulfate solution (6.3) and immediately attach the
bottle to the aeration apparatus. At this point, the sample is allowed to stand quietly
without manual agitation. The circulating pump, which has previously been adjusted to
rate of 1 liter per minute, is allowed to run continuously. The absorbance, as exhibited
either on the spectrophotometer or the recorder, will increase and reach maximum
within 30 seconds. As soon as the recorder pen levels off, approximately | minute, open
the bypass value and continue the aeration until the absorbance returns to its minimum
value (See Note 5). Close the bypass value, remove the fritted tubing from the BOD
bottle and continue the aeration. Proceed with the standards and construct a standard
curve by plotting peak height versus micrograms of mercury.

NOTE 5: Because of the toxic nature 'of mercury vapor precaution must be taken to avoid

its inhalation. Therefore, a bypass has been included in the system to either vent the
mercury vapor into an exhaust hood or pass the vapor through some absorbing media,
such as: : : ‘

a) equal volumes of 0.1 N KMnO, and 10% H,SO,

b) 0.25% iodine in 2 3% KI solution.

A specially treated charcoal that will absorb mercury vapor is also available from
Barnebey and Cheney, E. 8th Ave., and North Cassidy St., Columbus, Ohio 43219,

Cat. #580-13 or % 580--22. '

8. Procedure

8.1

8.2

Weigh triplicate 0.2 g portions of dry sample and place in bottom of a BOD bottie. Add 5
ml of distilled water and 5 ml of aqua regia (6.1). Heat 2 minutes in a water bath at 95°C.
Cool, add 50 ml distilled water and 15 ml potassium permanganate solution (5.5) to each
sample bottle. Mix thoroughly and place in the water bath for 30 minutes at 95°C. Cool
and add 6 ml of sodium chloride-hydroxylamine suifate (6.4) to reduce the excess
permanganate. Add 55 ml of distilled water. Treating each bottle individually, add 5 ml
of stannous sulfate (6.3) and immediately attach the bottle to the aeration apparatus.
Continue as described under (7.1).

An alternate digestion procedure empioying an autoclave may also be used. In this
method 5 ml of conc. H,SO, and 2 ml of conc. HNO,; are added to the 0.2 g of sample. S
ml of saturated KMnO, solution is added and the bottle covered with a piece of
aluminum foil. The samples are autoclaved at 121°C and 15 Ibs. for 15 minutes. Cool.
make up to a volume of 100 ml with distilled water and add 6 ml of sodium chioride-

A7 400, p- it S
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10.

nvdroxviamine suifate solution (6.4) to reduce the excess permanganate. Purge the dead
217 space and continue as described under (7.1). '

Caicuianon

9.1 Measure the peak height of the unknown from the chart and read the mercury vaiue from
the standard curve.

9.2 Calculate the mercury concentration in the sample by the formula:

ug He in the aliguot
vgHg'g = . — .
siie s wt Of the aliquot 1n gms

9.3 Report mercury concentrations as follows: Below 0.1 ug/gm, <0.1; between 0.1 and 1
ug/gm, to the nearest 0.01 ug; between 1 and 10 ug/gm, to nearest 0.1 ug; above 10
ug/gm, to nearest ug.

Precision and Accuracy

10.1 The following standard deviations on replicate sediment samples were recorded at the
indicated levels; 0.29 ug/g +0.02 and 0.82 ug/g :0.03. Recovery of mercury at these
levels, added as methyl mercuric chloride, was 97% and 94%, respectively.

Bibliography
Bishop, J. N., “Mercury in Sediments”, Ontario Water Resources Comm., Toronto, Ontario,

Canada, 1971. .
Saima. M., private communication, EPA Cal/Nev Basin Office, Almeda, California.
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APPENDIX C

Administrative Consent Order of August 31, 1981 by
State of New Jersey Department of Environmental
Protection to Linden Chemicals & Plastics, Inc.

i . (75T
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STAaTE OF NEW JERSLY

"",,{v,.jq ' DEPARTMENT OF ENVIRONMENTAL PROTECTION
'ﬁiy?:f OFFICE OF THE COMMISSIONER

E; o P. 0. BOX 1390

R ‘ TRENTON, N. J. 08625

609-292-288S8

September 18, 1981

Ronald J. Burkett

Vice President, Technical

Linden Chemicals & Plastics, Inc.
Raritan Plaza II

Raritan Center

Edison, New Jersey 08837

Dear Mr. Burkett:

Enclosed please find an original and one copy of the
executed Administrative Consent Order concerning the

hazardous waste treatment and disposal practices of LCP
Chemicals - N.J., Inc.

As always, your courtesies in arriving at an amicable
solution of this matter have been appreciated.

The Depaftment's solid waste and waste pcllution
personnel will continue to work closely with your staff on
the expeditious implementation of this Order.

Very truly yours,

\' L / A o o

. _-:/. Ty R __:{;_.',..
Keith A. Onsdorf
Chief, Office of Enforcement

-

KAO:jb
Enclosure

cec: Jack Stanton
Lee Pereira
Ralph Pasceri
Frank Coolick
Ron Corcory
Michael Diamond
Kathy McBride

CERTIFIED MAIL NO. P18 4219752
RETURN RECEIPT REQUESTED

100% RECYCLED

fef /éf-‘/f/ﬁ
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STATE OF NEW JERSEY

,n\,),.;«, ' DEPARTMENT OF BX\VTROXMENTAL PROTECTION

5
/

7 : AEGULATORY & GOVERNMENTAL AFFAIRS

"" STEVEN J.PICCO. ASSISTANT COMMISSIONER
.,Egn.

P.0. BOX 1330
" TRENTON, N.J. 08625
609 - 292 - 9289

(IN THE MATTER CF) ADMINISTRATIVE CCONSENT
(LINDEN CIEMICALS & PLASTICS, INC.) ORDER

The following ADMINISTRATIVE CONSENT ORDER is issued pursuant to
the authority vested in the Commissioner of the New Jersey Department
of Environmental Protection (hereinafter "the Department") and duly
delegated to the Director, Division of Environmental Quality, pursuant
to his authority under the Solid Waste Management Act, N.J.S.A. 13:1E-1 et seq.

FINDINGS

1) Linden Chemicals & Plastics, Inc. (hereinafter "LCP" or
"the company") located in the City of Linden, County of
Union, and State of New Jersey has been and is continuing
to operate a Hazardous Waste Facility (hereinafter "brine
sludge lagoon") by lagooning mercury contaminated brine
sludge at the LCP Linden Plant, being more specifically
described as Lot 3 of Block 587 on the Tax Map of the
City of Linden.

2) LCP also has another lagoon containing mercury contaminated
sludge loccated on the above specified premises, known as
the Chem~fix lagoon, which was used for test purposes for
four days in 1976 and has not since been operated.

3) LICP has constructed and operated from time to time a mer-
cury brine sludge roaster designed to recapture and re-
cycle the useful portion of this waste.

ORDER

NOW, THEREFORE, by mutual agreement of the parties hereto, Linden
Chemicals & Plastics, Inc., is HEREBY ORDERED to undertake the follcwing
remedial measures with respect to its Linden Plant's hazardous waste dis-
posal practices: ‘

/é//‘/"/e,fa Yok ST

.\lu' f/'o.u\ 1N .’u /'.':/uu/ (}/,',-.ullnlll.l\' /','nl[Ju\..v,-
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(2)

(3)

(4)

.

IC? rhas sucmitted a2 complete arplication, engineering report and
design plans for its hazarcdous waste (rcaster) treatment facility.
The Department shall enceavor to fully complete the required adminis-
trative procedures and rencder its final decision on this brine sludge
roaster applicaticn by Septemper 15, 1981.

During the pericd of time that said application is pending final
decision by the SWa, LCP may continue to deposit its brine sludge
waste generated at this Linden plant into the above referenced
on-site brine sludge lagoon so long as compliance with all the
terms and conditions of this Administrative Consent Order are
maintained by the company. LCP shall submit written bi-weekly
progress reports detailing all actions taken in furtherance of
its obligations pursuant to this agreement over the reporting
period, said reperting obligations to commence August 5, 19€1,

Upon the Department's issuance of its final decision regarding
ICP's application for approval of the brine sludge roaster, the
company shall forthwith cease depositing these wastes into the
on-site brine sludge lagoon. If said decision is affirmative,

ILCP may commence utilization of its roaster to treat these wastes; or‘until
- but if same should be negative, then the company shall have 10 Jan.l, 19

working days from receipt of this denialfto arrange for off-site

approved treatment and/or disposal facility. LCP reserves the
right, however, to appeal from any negative decision by the DEP
regarding the licensing of the roaster. Furthermore, LCP may
petition the Department for an extension cf the aforesaid 10 day
deadline should off-site disposal require additional time to be
implemented. In the event that the Department approves operation
of ICP's brine sludge roaster, the company may continue to deposit
these wastes into the existing on-site brine sludge lagoon whenever
the roaster is removed from operations to be serviced, until the
Department completes its review of the brine sludge lagoon closure
plan to be submitted by LCP in accordance with the terms of
paragraph #4. This authorization for continued use of the existing
on-site brine sludge lagoon is expressly contingent upon the en-
vironmental evaluation, to be conducted by the company, conclusively
showing that the operation and maintenance of the brine sludge
lagoon will not cause a violation of any applicable air or water
emission and/or ambient quality standard.

Whether the decision is affirmative or negative, LCP, upon receipt
of the Department's final decision on said roaster application,
shall by no later than 45 days thereafter submit to the SWA an
application for the proper, final closure of the existing brine
sludge lagoon. Said clecsure plan, signed and sealed by a licensed
New Jersey Professional Engineer, shall provide for the final dis-
position of all wastes previously deposited into this on-site brine
lagoon either by entombment or by complete excavation for ultimate
disposal in a manner approved by the Department. Should LCP pro-
pose closure of this brine sludce lagoon via entombment, the com-
pany must provide sufficlent revenues placed into an escrow account
or surety bond, to allow for a monitoring system f{or the RCRA

101846
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legally recquired pericd of time to be used to verify the continucus
integrity of said full containment system. The closure plan shall
be reviewed zarnd evaluated in accordance with the requirements of all
applicable federal and State regulations governing such facilities.

(5) By ro later than 45 days from the date of execution of this agree-
ment, the company shall submit to the SWA an application for the -
proper, final closure of the Chem-fix lagoon, which closure plan
shall be prepared in accordance with all the requirements as
specified hereinapove in paragraph four.

(6) In order to fully evaluate all potential avenues of mercury and
other metals release into the ambient environment from the operaticn
ard maintenance of the aforesaid on-site brine sludge lagoon, LCP
shall undertake forthwith the following monitoring program, which
shall include but not necessarily be limited to below listed tasks:

a. ambient air monitoring of the on-site brine lagoon to measure for
mercury emissions from said waste stockpile. The mobile air monitoring
device shall be approved in advance by the DEP and be calibrated to
record mercury levels in nanograms per cubic meter of air;

b. installation of a sufficient number of groundwater monitoring wells
as required to fully delineate the impacts, if any, of the brine
sludge lagoon upon the soils and waters situated in the vicinity of
the brine sludge lagoon, in addition to evaluating any impacts upon
the tributary flowing into the South Branch Creek and the Creek itself.
Twin or cluster well installations shall be drilled if necessary to

obtain screen access to all different water bearing zones in the
aquifer. '

Cc. a Soils boring protocol and water sampling routine as required to
obtain a determination of whether the brine sludge lagoon and/or
the chem=-fix lagoon has or is presently contaminating the ground
or surface waters of the State of New Jersey by release of any of
the pollutants cresently contained therein. Said protocol and
routine shall encompass preparation of a water chemistry map and
soils permeability calculations —— taken at a minimum of every five
foot depth and at every change in the lithology utilizing split
‘spoon sampling techniques.

Should the aforesaid evaluation determine that such contamination has
or is occurring, then the company shall prepare & groundwater contour map
as part of its program to delineate the full extent of the contamination
of these soils and waters and the direction if its migration, if any;

d. all stream sediment samples shall be obtained at several .epths beginning
at the surface and continuirg until the sampling instrumoent meats sub—
stantial resistance. At least one composite scil sample shall be ob-
tained from a minimum of six separate lccations in the vicinity of the
roaster. All soil samples shall be analyzed by the company for mercuiy
content by dry weight total mercury content;
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e. all surface water samples shall be obtained at low tide and both
surface and 5rcun;wate:‘samples shall be obtained as split samples
and analyzed by the company for total mercury content by wet weight.
The duplicate szwrle shall be retained by the company for subsequent
analysis by a c=ct1f1eq Frivate labcra:ory at its scle cost should
coniirmation be deemed warranted in the discretion of the Department.

- All wells shall also be sampled at least once for the presence of
calcium carbonate, barium sulfate, iron hydroxide, calcium sulfate
conductivity and pH, in accordance with the aforesaid analytical
protocol where applicable;

f. the purging and bailing procedures for all monitcring wells shall be
approved by the Department in advance and a representative of the
DEP shall be on-site for the commencement of the soils borlng pro-
gram and thereafter at his discretion;

g. the elevations to sea level of the tops of all the monitoring wells
shall be determined by a New Jersey licensed surveyor:;

h. no later than 30 days after completion of the aforesaid evaluatiocn,
all findings and data generated thereby shall be provided to the
Department in writing, along with reccmmendations for all further
monitoring as deemed necessary to complete the requirements as set
forth in paragraph d. .

RESERVATICN OF RIGHTS

(7) It is expressly uncderstood and AGREED by the parties hereto that the
execution of this Administrative Consent Order does not waive any
rights or obligations of either of them to protect the environment
from pollution emanating from the industrial activites of LCP as
required by all applicable State, federal and local laws, rules and
regulations pertaining to these activities conducted at its Linden
facility, with the sole exception of the SWA's registration require-
ments which shall be complied with as set forth hereinabove.

(8) LCP and the DEP hereby consent and agree to comply with all the
4 terms and provisicns of this Administrative Consent Order, which
shall be fully enforceable in the Superior Court of New Jersey and
also may be enforced in the same fashion as an Administrative Order
issued pursuant to i.J.S.A. 13:1Z-1 et sed.

(9) LCP hereby waives 1ts right to an administrative hearing on the
subject matter of this Order.

/) /J/ V /bf/u/ /S = Q%V{\

C. A \ErnSL.n' JL.
President

A ' ) Linden Chemicals astic ,)}pc. ///’
s G ﬁ/ v
Date: /; // /’;// _ //Z?Z?,-//T%f\

;)/ ’//’ 4 1 J. Stagcon, Director
iyision %§7Enviroﬁmental Quality
‘partunen’of Environmental
N Protectlon Za./{z
é/ /Qf SZ
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FOR BRINE-SLUDGE LAGOGN

e CLGSURE AND POST-CLOSURE PLAN
, LCP CHEMICALS - N.J., INC., LINDEN, N.J.

INTRODUCTION

lCP Chemicals -~ N.J., Inc. intends to close a Brine Sludge Lagoon

RCRA Facility No. NJD 078303020) on its property at Linden, N.J., in

icer..d with this plan which complies with 40 CFR 265.110 and minimizes
the post closure escape of hazardous constituents to the environment.

|

'FACILITY DESCRIPTION

‘he LCP Brine Sludge Lagoon "the facility" received mercury contaminated
laste generated in the electrolysis of sodium chloride to make chlorine.

'he facility is located near the northeast corner of the LCP plant site
Lot 3; Block 587) adjacent to the tidal South Branch Creek. The lagoon
~1as constructed prior to LCP Chemical's purchase of the site in 1972.
he facility is triangular in shape with a total surface area of approx-
mately 33,500 square feet. LCP has modified its process stream to elim- ;
nate this hazardous component and to reduce the volume of process waste to |
ermit the offsite removal of drummed waste. The generation of brine muds
K-071) was terminated in March 13982. LCP has completed the process of -
shing the plant's waste lines to the facility. The waste inventory as
arch 1982 is 22,000 cubic yards. The contents of an experimental chem-
lagoon will be excavated and placed into the Brine-Sludge lagoon prior
‘o closure (Chem fix Lagoon closure plan submitted October 30, 1981.)

he facility is surrounded by earth dikes that are approximately 10 feet
'igher than the average plant ground elevation and approximately 15 feet
. igher than the creek high tide level. The dikes show no evidence of leak-

(- erosion, or slumplng. The dike tops are graded so that rainwater runs

mto a trench on the inner dike margin and flows into the facility. A pump-

ng station located at the eastern corner of the facility was used to retury
ater to the plant after the solids settled out.

JUSTIFICATION FOR IN-PLACE CLOSERE

«1is facility has been operated for approximately 15 years. Down-gradient
ionitoring wells located in the immediate vicinity of the facility have

'Ot intercepted contamination migrating from the faczllty (see Appendix A -
dnitoring Well Water Analyses.) The waste material is of a dense and low
.ermeable nature. The absence of ground-water contamination in the saturatec

gummary of Results

2ne surrounding the facility provides sufficient evidence to indicate
jat the 40 CFR 265.111 closure standard can be satisfied with the waste
Aterial remaining in place after closure. e —-

o
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. indicated in Appendix A, contamination of ground water 1is not evi-
t. To ensure the indefinite integrity of this waste site, review
made of potential disturbance that could effect the site and more

cifizally, disturbance resulting from:

Erosion resultant from waste settling due to inadequate dewatering
d ccmpaction. The specific details outlined under Physical Closure:
tivities and Specifications have been designed to: 1) eliminate the

tential of erosion from settling, and 2) minimize the cost of main-
nance. '

Purposefull modificaticn. From a view point of realistic economics
nsidering the area occupied by the site, the inaccessibility of the site
| three sides due to permanent structures and natural barriers, it is

likely that economic justification would ever be proposed to modify
e site for other purposes.

Vandalism/Sabotage. The existing site location is inaccessible ex-

pt through facilities of LCP Chemicals and Northville Terminal Industries.
th facilities are protected by a chain link fence to impede any potential
truder. Both facilities are manned on an round-the-clock basis with per-

nnel cognizant of and respon51ble for elimination of a potential in-
uder.

RCRA SUBPART G CLOSURE PLAN (40 CFR 265.110)

neral Nature of Facility Closure

P will close the facility with the waste material in place. The facility
inactive and will be closed as a unit (no partial closure.)

RCRA ground-water monitoring system is in place at the facility with wells |
cated at three downgradient locations close to the hazardous waste i
cility boundary. These wells are screened in unconsolidated material to
tect hazardous constituents migrating from the facility in the ground
dter. The monitoring data from these wells indicate that the facility

as not leaked. The absence of mercury and mercury-related contaminants

N ground water at the downgradient facility boundary demonstrates that
he facility has not contaminated the ground water and there is a suffi-’
lently low potential for migration to justify closure in place.

ANTICIPATED CLOSURE SCHEDULE

“CP cannot know the precise date that the Regional Administrator will ap-
‘rove this plant before the fact. This .closure schedule identifies pro-
ect milestones and estimated time using target dates from the anticipated
-Ate that the Regional Administrator approves the closure plan.

. Ret. No. 1&[/ é /
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|
Livitv (Milestone) Target Dates

Approval ‘ October 1982
ocation of Chem-fix sludge in Brine-Sludge Lagoon January 1983
atering completed 5/83 - 3/83
ontouring equipment decontaminated . September 1983
te compaction ' 9/83 - u/8Yy
cement of final cover initiated April 1898y
cement of final cover completed August 198y
al cover graded and planted September 1984
ysical equipment decontamination September 198u
gineer's certification September 198u4

JTE: Should the RA require changes in this closure plant pursuant to
the EPA's review (40 CFR 265.112(c)), LCP may have to amend the
estimated schedule. :

DECOMMISSIONING AND DECONTAMINATION OF EQUIPMENT AND STRUCTURES

e following équipment and structures are associated with the facility:
- 600 feet of 4 inch steel pipe :
- Two Durco 4x3 stainless steel centrifugal pumps
- Plywood pumphouse on concrete slab

P plans the following decommissioning and decontamination activities:

- All pipe will be excavated as necessary, manually disassembled
or cut with a torch. Decontaminated pipe will be sold as scrap.

- Pumps will be decontaminated and reused by LCP.

- The plywood pumphouse will be dismantled and placed in the facility
prior to cover. ‘ I

- The concrete slab will be decontaminated, washed, and left in place.

econtamination will be accomplisheéd by high pressure washing with water
nd HCl or water and HGX (a compound that binds mercury.) Pipe, pumps,

nd earth moving equipment used in the physical closure will be decon-
aminated in the LCP plant. Wash water will be sent to the plant's waste-
dater treatment plant ( A NPDES permitted facility.) LCP personnel will-
arry out decontamination activities and will be supervised by the LCP
lant Engineer. ’

PO

" The target dates for closure milestones take into account the seasonal
4 factors of temperature and precipitation that are critical to the proper
o e€xecution of.each closure operation in regard to performance standards.
‘ Hence changes in the RA approval date might require substantial revision |

of the closure schedule. %?
Ref. No. 17,6. /é /

101853

TTTTTY

[



oo~y O

GAS & LEACHATE COLLECTION SYSTEMS

are required since the waste will not generate gasses or leacharte.

PROTECTION AGAINST FLOODING

facility is located in an area classified as '"flood prone" by the

. Geological Survey (Arthur Kill quadrangle, 1973.) The area where
dation is predicted during a "100-year" flood coincides with the

foot elevation contour with respect to mean sea level. The grade
vation near the facility is approximately 8 feet, and the facility

es extend another 10 to 12 feet above grade. The facility would not
inundated even if the "1l00-year" flood elevation were exceeded by 50
cent. As part of this closure, LCP will protect the dike on all three
es by covering it with clay to a minimum thickness of 1 foot, followed
an additional 18" of rip rap. These costs are reflected in the closure
t estimate.

POST CLOSURE MAINTENANCE AND INSPECTION

t closure maintenance will consist of the care and renovation of both
soil and vegetative cover as necessary to prevent erosion. The site
1l be inspected by LCP personnel on a weekly basis and repairs to the
er, surface draingage system and/or the dlkes w1ll be made on an as-
ded basis.

does not anticipate using the closed area. As the closed facility
1l not be used, the integrity of the cap and cover is not jeopardized.

facility is located at an industrial site that is fenced for security
poses. The site is not accessible to the public or to livestock or
estic animals. Contact with the closed facility will not pose a risk
persons or animals.

endent upon the type of vegetative cover utilized, and the care.require-
ts of same, LCP estimates the total cost of inspection, vegetative care,
necessary maintenance not to exceed $10,000 annually.

POST CLOSURE MONITORING PLAN

ound-water monitoring wells are in place as required by 40 CFR 265.91
d 265.117. Monitoring for the following constituents will be performed
ring the first post closure year:

£/b/

Ref. No. 11, p. , —
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Times Per Year Replicates Total Analyses

M ium 4 1l i
&mium Y 1 L
< 4 1 4
nfrcury 4 1 4
5. flver 4 1 4
cfloride 4 1 Yy
Sujdium n 1 m
sqlphate 4 1 4
y 1 y

ecific Conductance L 1 4

itoring for the following constituents will be implemented after
e first monitoring year

)
o.
:
NN
P
NNNNN

ecific Conductance

is monitoring program does not preclude LCP's petition for relief
rsuant to 40 CFR 265.117(d).

PHYSICAL CLOSURE: ACTIVITIES AND SPECIFICATIONS

e physical closure of the facility will entail the following steps:

- The facility will be dewatered by pumping standing liquid to the

LCP waste treatment plant (a NPDES facility.) Estimated volume is
50,000 to 70,000 gallons. Nature of the materials in the lower areas
of the lagoon are such that the top 12-18 inches of material typicall:
retain moisture for a significant period of time. To eliminate the
potential of any further settling as a result of this phenomenon,
material in these lower areas will be systematically spread over

the higher areas of the lagoon in thin layers to maximize dewatering.
These lower areas will then be filled with dry dewatered material
from the higher areas, mechanically compacted, and sloped to ensure
rain water runoff. This procedure is expected to take 4 months, after
which near final contouring will take shape and final mechanical
compaction. Several months of natural settling, followed by a final

mechanical compaction will.oceeur—prior—to—capping.

sl lb)

Ref. No. 11, p. . o
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Collection of rain water runoff during this dewatering, compaction
and contouring phase will be via the perimeter collection system

cresently in existence.

Elimination of any collected runoff will be through the LCP Waste

Treatment plant (an NPDES Permitted facility.)

- Two feet of clay (with maximum permeability rate of 1 x 10-7 cm/sec)
will be placed in maximum lifts of 6 inches and compacted to 90%

minimum per ASTM D-1557 Method C.

- A l-foot thick layer of soil will cover the clay cap, the top 6
inches of soil will be capable of supporting vegetation. The bottom
6 inches will be designed to provide adegquate drainage. Total esti-

mated volume of soil is 2,500 cubic yards.

- A vegetative cover approved by the NJDEP will be seeded as soon as

seasonal conditions permit.

Final grading shall facilitate drainage with a maximum final top
grade of at least 5%. Where this grade cannot be achieved, the final

grade will be suitably terraced.

The clay cap and soil cover shall comply with general closure re-

quirements (NJAC 7:26-9.8).
ESTIMATED CLOSURE COST (1982 DOLLARS)

estimates the cost of physical closure as follows:

Dewatering

Reinforce north, east, and south banks using approximately 900
cubic yards of off-site clay (permeability of 10-7 cm/sec)
Recontour sludge prior to capping

Supply and install 2-foot thick clay cap

Supply and install 3-foot thick soil cover, fertilize, seed,
and mulech

Decommission and decontaminate pipe, pump & pumphouse
Decontaminate equipment used in closure program

Plus 15 percent contingency override

Estimated Closure Cost

7B 18]

Ref. No. 11,

$21,000

14,000
20,00¢C
65,000

45,000
2,000
1,000

25,200

$193,200

101856

o



WEEKLY INSPECTION REPORT

D B QR . o e e

WASTE ZHTOMBMENT

tractor P.0. #
air Work Scheduled [/ /

pected by:

Toved by:

(Manager, Operations)-——--—

TRUCTION Comments. must be specific.

in sq. ft.

z TIME TEMP . TIDE LEVEL
EMBANKMENT
DISPLACED '
ERROSION RIP RAP COMMENT
Yes No ’ Yes No
. Side - - g g
. Side = =
. Side =3 — jw] -]
SIDE SLOPES
ERROSION Bare Spots COMMENT
Yes No Yes No
. Side - = % E E
. Side ) 5 =5 0
: (o
. Side
VEGETATION SECURITY
. Side " Height Fence Condition
. Side " Height Fence Condition
. Side " Height Fence Condition
IHETER ROADWAY CONDITION
104 TAKEN YES NO
. —
air Order Written ~
dir Order Number (s}
knan Assigned =
k Duration (hours) _
tractor Notified. = =

Errosion to be defined by depth, width, and length in inches.
Bare spots, displaced rip rap, and roadway deterioration to be defined

wot.vo. 147/ 6|
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Done By ’ LCP
Sample 10-6-81
Date
Well #
1 < 0.0002
1A < 0.0002
2 < 0.0002
3 < 0.0002
4 < 0.0002
.9 < 0.0002
X
-
2
°o
a
D
\
g~
—~—

LCP

10-15-81

0.0006

0.0009

< 0.0002

< 0.0002

< 0.0002

< 0.0002

0.0006
0.0009
< 0.0002
<0.0002
< 0.0002

< 0.0002

Equipment Limit .0002

Equipment Specification

Perkin Elmer
Mod 50A
Cold Vapor Method

0.0006

£ 0.0002

< 0.0002

£ 0.0002

Drinking Water Standard = 0.002

LCP
6-14-82

0.0006

0.0005
< 0.0002

< 0.0002

€ 0.0002
< 0.0002
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ENVIRONMENTAL

TESTING ana CERTIFICATION

April 21, 1982

TECHNICAL REPORT
for

LCP CHEMICALS, NJ INC.
SQUTH WOOD AVE.
LINDEN, NJ @7¢36

on

Analysis of
LCP Chemicals, NJ Inc.
Sample Well 23

ETC Sample Number 2861342
Order Number ©2251

prepared by

Denis C. K. Lin, PhD.
Vice President
Research/Operations

10 b1
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DENIS C.K. LIN, Ph.D.

vice President
Research and Operations

April 21, 1982

Mr. John Downes

Manager

Engineering and Technical Services
LCP Chemicals, NJ Inc.

South Wood Ave.

Linden, NJ 07836

Dear Mr. Downes:

We at ETC are pleased to submit the attached laboratory reports
in response to your testing requirements. The analyses were
performed by my staff and we are confident that you will find the
results are of the highest guality.

1f you have any questions regarding your report, we encourage you
to contact our Customer Service organization (201/225-5688) and
they will coordinate your request with appropriate laboratory
personnel. You are also invited to visit with either Swep Davis
or Henry Beal, Esq., if you have any questions regarding the
regulatory or the legal aspects of your project. Dr. George
Vander Velde is also available to assist you in defining the
requirements for future testing programs.

All of us at ETC welcome your next call if we can be of further
service to your organization in the future.

Since Y |

/. A/_.L\_/

Denis "C. K. Lin, PhD.

Vice President

Research/Operations .

DCKL :mam

v
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¥ DENIS C.K. LIN. Ph.D..

Vice President

Research and Operations

April 21, 1982

Mr. John Downes

Manager :
Engineering and Technical Services
LCP Chemicals, NJ Inc.

South Wood Ave.

Linden, NJ @70836

Dear Mr. Downes:

in response to your testing requirements.

results are of the highest quality.

requirements for future testing programs.

service to your organization in the future.

Denis “C. K. Lin, PhD.
Vice President
Research/Operations

DCKL:mam

284 RARITAN CENTER PARKWAY <« EDISON, NJ 08837

The analyses were

Ref. No. 11, p.
(201) 225.5600 -

We at ETC are pleased to submit the attached laboratory reports

performed by my staff and we are confident that you will find the

If you have any questions regarding your report, we encourage you
to contact our Customer Service organization (201/225-5608) and
they will coordinate your request with appropriate laboratory
personnel. You are also invited to visit with either Swep Davis
or Henry Beal, Esq., if you have any questions regarding the
regulatory or the legal aspects of your project. Dr. George
Vander Velde is also available to assist you in defining the

All of us at ETC welcome your next call if we can be of further

24l
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INTRODUCTION

This report contains the analytical results on your sample, Well
41, submitted on March 15, 1982. In your order, Totgal Organic

Haljide analysis (TOX) was requested on this sample/’ However, due to
the sample matrix it was not possible to cbtain meaningful data. —  —

The results we obtained on your sample are presented in a
tabular format immediately after this introduction. Following the
sample results, the quality assurance data on your specific sample
are tabulated to verify the validity of the results obtained. Also
presented in the quality assurance data report is the
chain-of-custody record. :

The established methods we used in the analysis of your sample
are described in the Methodology section after the Results. In the
analysis we followed a rigidly controlled Quality Assurance
Protocol. This Protocol is described after the Methodology sectioen.

We hope our.repdrt.formag_is useful in assisting you to obtain
pertinent information on your sample.

< /St 16 ]
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C ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION

| 5 C.X. LIN, Ph.D.

jce President
ken ang Operations

Mprili 21, 1982

r. John Downes

anager

@Engineering and Technical Services
BIL.CP Chemicals, NJ Inc.

South Wood Ave.

i¥Linden, NJ @7836

Dear Mr. Downes:

MWe at ETC are pleased to submit the attached laboratory reports
‘@in response to your testing requirecments. The analyses were
@irerformed by my staff and we are confident that you will find the
@ results are of the highest quality.

I1f you have any questions regarding your report, we encourage you
to contact our Customer Service organization (201/225-5688) and
they will coordinate your request with appropriate laboratory
personnel. You are also invited to visit with either Swep Davis
or Henry Beal, Esq., if you have any questions regarding the
regulatory or the legal aspects of your project. Dr. George
Vander Velde is also available to assist you in defining the
requirements for future testing programs. :

All of us at ETC welcome your next call if we can be of further
Service to your organization in the future.

S:ince Y
/ .

| 74 :

# 'D'?nis C. K. Lino PhDo
*1Cce President
Research/Operations

DCKL:mam

Attachments .
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INTRODUCTION

This report contains £he analytical results on your sample, Well
3, submitted on March 15, 1982. 1In your order, Total Organic

[the sample matrix, it was not possible to obtain meaningful data.

Lo The results we obtained on your sample are presented in a

ftabular format immediately after this introduction. Following the
Fsample results, the quality assurance data on your specific sample
Fare tabulated to verify the validity of the results obtained. Also
¥presented in the quality assurance data report is the
tchain-of~-custody record.

!' The established methods we used in the analysis of your sample
! fare described in the Methodology section after the Results. In the
' é]analysis we followed a rigidly controlled Quality Assurance
¥ Protocol. This Protocol is described after the Methodology section.

i We hope our report format is useful in assisting you to obtain
!~pertinent information on your sample.

2y

Ref. No. 11, p.

Halide analysis (TOX) was regquested on this sample. However, due_to
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RESULTS

The results obtained on your sample are listed in Table 1. For
analysis of Groundwater Monitoring Metals, Pesticides and
Herbicides, the contaminants are listed with their EPA HazZardous
Waste number, sample concentration, and Method Detection Limit. A
metal detected below its Method Detection Limit is reported in Table
1 as BMDL (Below Method Detection Limit). When a metal is searched
for and cannot be found, it is reported as ND (Not Detected). 1In
. GC/ECD analysis, 2 contaminant not detected at or above its Method
Detection Limit is reported in Table 1 as "< the method detection
limit"” established for that contaminant.

Quality Assurance Report (A), Table 2, contains the results.
obtained on the Method Blank and Spiked Blank for your sample.
Quality Assurance Report (B), Table 3, lists the data on the
Replicate and Matrix Spike Analysis.

The Chain-of-Custody Record on your sample is also included at
the end of this Result_ section. '

p#l6]
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TABLE 1:

QUANTITATIVE DATA ON COMPOUNDS OF INTEREST

"ETC Sample No. 001340

Customer Sample ID. Well ¢#1

GROUND WATER MONITORING METALS,

PESTICIDES AND HERBICIDES

EPA . v METHOD DETECTION
HAZARDOUS WASTE CONTAMINANT CONCENTRATION LIMIT
NUMBER IN ug/1 IN ug/1
DoB4 Arsenic ND 5
DBBS Barium 700 100
DOG6 Cadmium BMDL 5
DOB7 Chromium ND 50
Dges Lead . ND 100
D229 Mercury P.6 9.2
DO19 Selenium ND 5
DB11 Silver BMDL 25
Da12 Endrin <g3.1 g.1 *
D213 Lindane <2.0 2.0 *
b81l4 Methoxychlor <50 517 *
DO15 Toxaphene <2.5 2.5 *
DO16 2,4-D <50 50 *
D817 2,4,5-TP (Silvex) <5 5 o
Paramelere Iron BMDL 50
M Manganese 4600 108
3An~rd;u”' Sodium 6000000 50
* GC/ECD Method Detection Limit established for your individual sample matrix. When a

compound is not detected a

~ e -t 9 .

+ " .

t or above the specific Method Detection Limit,

at particular
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ETC Sample No. 001340

QUANTITATIVE DATA ON PARAMETERS OF INTEREST

Customer Sample 1D. Well §1

~.

CONVENTIONALS
PARAMETER CONCENTRATION METHOD DETECTION LIMIT
.mg/1 - mg/1
Biological Oxygen Demand (BOD), - ~
Chemical Oxygen Demand (COD) - -
Total Dissolved Solids (TDS) - -
Chloride 12400 200
Fluoride 9.88 g.1
Nitrate as N <@g.1 6.1
Total Kjeldahl Nitrogen - -
Sul fate as S 490 10
Total Phenols fﬂ.ﬂﬂs 0.005
Total Organic.Carbon 8 1
Specific Conductance 24000 umhos/cm 2000 umhos/cm
pH 7.0 Standard Units
D
QTurbidity 4.3 JTU P.1 JTU
-
e
»
N
S
\



ETC Sample No. 080113440

QUANTITATIVE DATA ON PARAMETERS OF INTE*

sT

Customer Sample ID. Well

11

RADIOLOGICAL CONCENTRATION
pCi/L

Gross Alpha <30

Gross Beta - <408

BACTERIOLOGICAL COLONIES/lﬂﬂmI

Total Coliform
Fecal Coliform

“TNTC" Indicates Too Numerous to Count
“CF" Indicates Confluent Growth

‘d ‘L1 "ON "J8H
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TABLE 2: QUALITY ASSURANCE REPORT (A): BLANK AND SPIKED BLANK

**pESTICIDES AND HERBICIDES**

For ETC Sample Numbers: 801327, 001328, 601338 to 001333, 801348 to 801343

EPA -
HAZARDOUS WASTE CONCENTRATION IN ug/l
NUMBER CONTAMINANT BLANK SPIKED BLANK
AMOUNT ADDED § RECOVERY
Do12 Endrin <@g.1 g.2 99
D@13 Lindane <2.0 2.0 116
Do14 Methoxychlor . <50 100 118
Da15 Toxaphene <2.5 5.0 100
DA16 2,4-D <50 100 83
Doal17 2,4,5-TP (Silvex) <5 19 100
o)
o
2
e
s
®
=
-
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TABLE 3:

\ . .
** pr...1CIDES AND HERBICIDES **

QUALITY ASSURANCE REPORT (B): REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS

For ETC Sample Numbers: 001327, 0091328, 001330 to 061333, 901340 to 901343

EPA

CONCENTRATION IN ug/1l

HAZARDOUS WASTE : . SPIKED AMOUNT 3
NUMBER CONTAMINANT SAMPLE REPLICATE SAMPLE SAMPLE ADDED RECOVERY
Do12 Endrin <@g.1 <9.1 <g.1 8.1 - B.2 90
Da13 Lindane <2.0 <2.0 <2.0 4.8 . 4.0 120
DB14 Methoxychlor <50 <59 <50 120 100 120
DA15 Toxaphene <2.5 <2.5 <2.5 6.0 5.0 120
DB16 2,4-D _ <58 <50 <50 5 109 5*
poa1? 2,4,5-TP (Sitvex) <5 - <5 <5 2. 19 27

f'uatrii effect. Good recovery for

*d ‘i1 "ON ‘joH
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TABLE 1: QUANTITATIVE DATA ON COMPOU

ETC Sample No. 001341

NDS OF INTEREST

Customer Sample ID. Well §2

GROUND WATER MONITORING METALS,

PESTICIDES AND HERBICIDES

.EPA. METHOD DETECTION
HAZARDOUS WASTE CONTAMINANT CONCENTRATION LIMIT
NUMBER IN ug/1 IN ug/1
DG4 Arsenic BMDL 5
DOBS Barium BMDL 180
DOB6 Cadmium 10 5
baa? Chromium ND 50
Dog8 Lead BMDL 100
Dog9 Mercury BMDL 8.2
DO10 Selenium ND 5
b1l Silver ND 25
D@12 Endrin <@.1 0.1 *
DOa13 Lindane <2.0 2.0 *
DO14 Methoxychlor <50 50 & *
- D15 Toxaphene <2.5 2.5 *
D@16 2,4-D <50 50 *
Da17 2,4,5-TP (Silvex) <5 5 *
Iron 820 50
Manganese 1800 100
Sodium S000000 50

* GC/ECD Method Detection Limit established for your individual sample matrix. When a
compound is not detected at or above the specific Method Detection Limit, that

rarticentar comnound 18 renorted as

*¢ the detection limit."”
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1:  QUANTITATIVE DATA ON PARAMETERS OF W@

ETC ple No. 001341 Customer SampleVID. Viell #2

CONVENTIONALS

PARAMETER CONCENTRATION METHOD DETECTION LIMi[T
mg/1 mg/1l

Biological Oxygen Demand (BOD), 5 day - -

Chemical Oxygen Demand (COD) - -

Total Dissolved Solids (TDS) - -

Chloride 16200 200

Fluoride 2.31 g.1

Nitrate as N <f.1 0.1

Total Kjeldahl Nitrogen - -

Sulfate as S 2409 10

Total Phenols <@3.005 0.005

Total Organic Carbon 6 1

Specific Conductance 26000 umhos/cm 2000 umhos/cm

pH 7.2 Standard Units

Turbidity @.35 JTU g.1 JTU

&
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TABLE 1: | 'IANTITATIVE DATA ON PARAMETERS OF INTEREST

ETC Sample No. 001341

Customer Sample ID. Well §2

RADIOLOGICAL

CONCENTRATION
pCi/L
Gross Alpha . <30
Gross Beta 44 +/- 20
BACTERIOLOGICAL COLONIES/100ml

Total Coliform -
" Fecal Coliform ' _ -

“TNTC" Indicates Too Numerous to Count
“CF" Indicates Confluent Growth

Z88TOT
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TABLE 2: QUALITY ASSURANCE REPORT (A): BLANK AND SPIKED BLANK -

**pESTICIDES AND HERBICIDES**

For ETC Sample Numbers: 981327, 001328, 961330 to 801333, 901340 to 061343

EPA | .
HAZARDOUS WASTE _ CONCENTRATION IN ug/1

NUMBER CONTAMINANT ' BLANK " SPIKED BLANK
AMOUNT ADDED § RECOVERY

D@12 : Endrin 8.1 9.2 90

DOa13 Lindane <2.9. 2.0 116

D214 Methoxychlor <50 100 118

DO1S Toxaphene <2.5 5.0 100

D216 2,4-D <58 100 83

Do17 . 2,4,5-TP (Silvex) - <5 19 100




TABLE 33 QUALITY ASSURANCE REPORT (B): REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS

A4 PESTICIDES AND HERDICIDES *#

For ETC Sample Numbers: 061327, 001328, 001330 to 001333, 801340 to 201343
EPA CONCENTRATION IN ug/l L

HAZARDOUS WASTE SPIKED AMOUNT 3
NUMBER CONTAMINANT SAMPLE REPLICATE SAMPLE SAMPLE ADDED RECOVERY
DO12 Endrin <g.1 <0.1 <g0.1 0.1 0.2 a\
DA13 Lindane <2.0 <2.0 <2.0 4.8 4.0 120
DO14 Methoxychlor <50 <50 <50 120 100 120
DA15 ' Toxaphene <2.5 <2.5 <2.5 6.0 5.0 120
DOl6 2,4-D <50 <S50 <50 5 1008 5%
Doa17 <5 <5 <5 2.7 10 27

$88T0T

[ 91558

¥ Matrlx effect. Good recovery for splked blank.
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Company: LCP Chomicals wdn, ' Job No._) 5]

Address: giouﬁ) !QO’Od. ai&.
5(,{_/7\0@/& NT

Attention: [N M M

S Sample Shuttle(s) Received by: J__Q’V\,ﬁ{_, HLUM
N

rime:__||.00AM pate: 35182 .
Seal Number(s) {QS ) (95 [g QSJO 523

Seal Intact*

Seal Number(s) ‘QS&H {QSQU {é&?’ | (oS 30

X

Seal Intact*

Seal Number(s)
Seal Intact®*

Seal Number(s)
Seal Intact®

Seal Number(s)
Seal Intact*

Seal Number(s)
Seal Intact* -

* Yes (Y) No (N) v—//
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Please complete this document and include with your report.

This shuttle contains:

ETC Sample numbers: - To be analyzed for:
OOI133)  Wos Cro9o Mpho/Aoto.
O0133d wos Gross A—(,Pha / Beto—
Q01232 wo5 Gross  Ajphad BUA
0040  wos | R

-~ 0SS 70(‘10\
Ooiz4 | wos Gross  AMphaBuroo

Sample Shuttle sealed by: JQ”U— %{(MCLCL-/ | _
Date: 3"’7 Time: 3. ‘8Dn"\ SQal Number : (_L‘D’gg

7 .
Sample Shuttle opened by=@ CQWWW
Date: od /Z/ZZ Time: /60,0 Seal Numhé/x: X1 é_{ir

Was seal intact? Yes A/ No

,
\

For return:

Sample Shuttle sealed by: _‘Q‘o C ‘d«-#‘d

E Date: Jjﬂ/fy Time: //J/.r Seal Number: X4 Uéff‘

Sample Shuttle opened by: _ML #%md(ﬁ) :
. ‘tte: 6}@&5\ Time: j[ 57 | Seal Numberx (ﬁgg(p
‘ nas seal intact? Yes \/ _ No ‘.

284 RARITAN CENTER PARKWAY, EDISON, NEW JERSEY 0883]%9(2&'&2& -p500
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METHODOLOGY

Analysis of Metals , : - -

The methods employed in the analysis of your sample for metals
- are established EPA methods for priority pollutants.

Metals analysis is performed according to the methods publxshed
by EPA in "Methods for Chemical Analysis of Water and Wastes"”,
EPA-608/4-78~828, March 1979. Arsenic, selenium, thallium, and
antimony are analyzed by furnace AA while calcium, magnesium,
barium, beryllium, chromium, nickel, copper, zinc, silver, cadmium,
and lead are analyzed by flame AA. Potassium and sodium are
analyzed by flame emmission. Mercury is analyzed by cold vapor
technique.

Yhti6]
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fAAnalysis of Pesticides and Herbicides

The methods employed in the analysis of your water sample for
pesticides and herbicides are established EPA methods taken from the
"Manual of Analytical Methods for the Analysis of Pesticides in
Humans and Environmental Samples,"” June, 1980. The pesticide method
can be summarized as follows: A measured volume. of sample,
approximately 500-1000ml, to which sodium sulfate has been added, is
extracted with methylene chloride. The methylene chloride extract
is dried and concentrated to approximately O0.5ml. The extract is
brought to a final volume withagexane and injected into a gas
chromatograph equipped with a Ni electron capture detector.

The herbicide method can be summarized as follows: A measured
volume of sample, approximately 500-1000 ml, to which sodium sulfate
has been added, is acidified and extracted with methylene chloride.
The methylene chloride extract is evaporated to dryness, and the
residue is derivatized with a BF, esterification reagent. The
derivatives are extracted into hexang3for subsequent injection into
a gas chromatograph equipped with a Ni electron capture detector.

The GC operating parameters were as follows:
COLUMN

6' x 4mm glass 1.5% SP-2250 & 1.95% SP-2401
Supelcoport 100/120 mesh

CARRIER FLOW

60ml/min. Argon/Methane

SEPTUM PURGE

Sml/min. Argon/Methane

COLUMN OVEN

210°C

INJECTOR TEMPERATURE

225°C

DETECTOR TEMPERATURE

300°C

RSO
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QUALITY ASSURANCE PROTOCOL

¥ The quality assurance protocol foifZWed in the analysis of
w}% your sample is based on the "Handbook for. Analytical Control in
e wWater and Wastewater ‘Laboratories, " EPA-680/4-79-019, March,
1979: National Enforcement Investigation Center Policies, and
Procedures manual; and EPA-~338/9/79/081-R, October, 1979.

Analvsis of Metals (Standards)

- New working standards are prepared for each batch of
- samples. :

- Normal calibration is performed using a blank and four
standards that have been carried through the entire
sample preparation procedure. A regression analysis
is used to construct the calibration curve.

- For each sample analysis in the standard additions

techn;gue. a three point calibration is performed using
. PA Methods for Chemical Analysis of Water and

Wastes, 1979. Results are obtained using linear
regression analysis. Any results obtained with a
coefficient of correlation below 8.990 are considered
erroneous, necessitating raw data edltlng or sample
re-analysis.

- Normal calibration curves are constructed using greater than
or equal to 5 times the Instrumental Detection Limit
(IDL) as the lowest concentration level.

- All calibration standards are analyzed in duplicate,
as a minimum.

- Independent reference standards are'used to check the
accuracy of calibration standards.

- A check standard is analyzed every ten samples to establish
the validity of the normal calibration curve.

Yol 16

2 101895
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Analysis of Metals (Sample, for all metals except Mercury)

For all homoceneous samples (mlnlmum ‘of 42% QC), each

sample batch may include up to 32 samples and the following
f£ixed number of QC samples:

- 3 Replicates.
- —=—2Repilicate—spikes.
- 2 Replicate independent reference standards.

- 8 Calibration standards (processed us;ng the sample
preparation method).

- 2 Blanks (using sample preparation method).
- 4 Calibration standards (without sample preparation).

- 1 Blank (without sample preparation).

For all heterogeneous samples (minimum of 65% QC), every
field sample in a sample batch is run in duplicate. A sample
batch may include up to 30 samples and the following fixed
number of QC samples:

-4 Replicates.

4 Replicate spikes.

- 2 Replicate ipdependent reference standards.
. :

Calibration standards (processed using the sample
preparation method).

- 2 Blanks (using sample preparation method).
- 4 Calibration standards (without sample preparation).

- 1 Blank (without sample preparation).

yltle)

Ref. No. 11, p.



fAnalvsis of Metals (Sample., Mercurvy)

4 For every matrix (minimum of 66% QC), all the field samples
$in sample batch are run in duplicate. -A sample batch may include
B up to 20 samples and the following fixed number of QC samples:

- 3 Replicates.

2 Replicate spikes.

2 Replicate independent feference standards.

19 Calibration standards (processed using the sample
preparation method).

2 Blanks.

il

101897
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Analvsis of Pesticides and Herbicides’

- In every block of 20 samples extracted, there are 16 field
samples, one blank, one spiked blank, one sample spiked
with the standard mixture, and a duplicate field sample.

- Blind gquality control samples are included in field samples
at a2 minimum of one every humired—susmples.

- GC performance criteria as specified in EPA Method 628 are
met before analysis starts. :

|
}!

« /1
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:i Chain-of-Custodv

The chain-of-custody procedure is part of our quality
assurance protocol. We believe our chain-of-custody record
fully complies with the legal requirements of federal, state
and local government agencies and of the courts of law. The
record covers:

- labeling of sample bottles, packing the
Sample Shuttle and transferring the
Shuttle under seal to the custody ovf—=a—
shipper:;

- outgoing shipping manifests:

- the chain-of-custody form completed by
the person (s) breaking the seal, taking
the sample, resealing the Shuttle and
transferring custody to a shipper:;

- incoming shipping manifests:

- breaking the Shuttle's reseal;

- storing each labeled samplé bottle in a
secured area;. '

- disposition of each sample to an analyst
or technician and:

- the use of the sample in each bottle in

a testing procedure appropriate to the
intended purpose of the sample.

The record shows for each link in this probess:

- the person with custody:

- the time and date each person accepted
or relinquished custody.

$Bol' 16/

Ref. No. 11, p.
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REPORT APPENDICES

The following appendices provide the support analytical data
associated with your sample analyses. They are arranged as
follows:

Appendix A

1) Reconstructed total ion chromatogram of GC/MS
analyses of your sample.

2) The individual mass spectra of all priority pollutant
compounds which have been identified as being present.
in your sample.

3) The individual mass spectra of the corresponding
compounds as obtained from the standards.

Appendix B

1) The mass spectra of the calibration compounds,
. 4=bromofluorobenzene (BFE) and decafluorotri-
phenylphosphine (DFTPP), as obtained on the data of
sample analyses.

Appendix C [for plus 19 and 50% internal standard option]

1) Spectra of tentatively identified compounds, with
their differences.

Appendix D

1) Subcontractor's report.

These data are provided to present a complete report on your
sample and to provide the data on which analytical decisions have
been based. We hope this will aid you in your own analysis of
the data. :

STE 16/
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REFERENCE: WO 3-3362

TI# 26280 is being analyzed for Ra-226 (because the GR-A was greate* than 5.0

pCi/2) and the result will be reported on a new Work Order.

TI#

26277
26278
26282
26283

Tt was not possible to reach a aetectlon limit of 5 pCi/& for GR-A for four
samples because of heavy residue, even after filtration:

RESIDUE (g/%)

35.1
31.0
15.9
17.9
Rl
il '

A I
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TABLE 1: QUANTITATIVE DATA ON COMPOUNDS OF INTEREST

ETC Sample No. 001342

Customer Sahple ID. Well #3

GROUND WATER MONITORING METALS,

PESTICIDES AND HERBICIDES

_ EPA METHOD DETECTION
HAZARDOUS WASTE CONTAMINANT CONCENTRATION LIMIT
NUMBER IN ug/1 IN ug/1
Do04 Arsenic 10 5
Daas Barium 500 100
DAOd6 Cadmium BMDL 5
DAB7 Chromium ND 56
poos Lead ' BMDL 100
D@9 Mercury BMDL 0.2
DO10 Selenium ND 5
DO11 Silver ND 25
DO12 Endrin <@.1 0.1
DP13 Lindane <2.0 2.0 *
DB14 Methoxychlor <50 50 *
DA15 Toxaphene <2.5 2.5 *
Ddlé6 2,4-D » <50 50 *
D@17 2,4,5-TP (Silvex) <S5 5 *
Iron 300 50
Manganese 700 100
Sodium 2000000 5@

* GC/ECD Method Detection Limit established for your individual sample matrix. ‘When a

compound is not detected at or

-
nartd Al ar AnAamane- 3

'3 -
+ - a em

above the specific Method Detection Limit, that




RESULTS

R The results obtained on your sample are listed in Table 1. For
} analysis of Groundwater Monitoring Metals, Pesticides and

F Herbicides, the contaminants are listed with their EPA Hazardous

[ waste number, sample concentration, and Method Detection Limit. A
B metal detected below its Method Detection Limit is reported in Table
® 1 as BMDL (Below Method Detection Limit). When a metal is searched
f for and cannot be found, it is reported as ND (Not Detected). 1In

' GC/ECD analysis, a contaminant not detected at or above its Methed

" Detection Limit is reported in Table 1 as "< the method detection
limit" established for that contaminant.

F Quality Assurance Report (A), Table 2, contains the results
f. obtained on the Method Blank and Spiked Blank for your sample.

k. Quality Assurance Report (B), Table 3, lists the data on the

i Replicate and Matrix Spike Analysis.

- The Chain-of-Custody Record on your sample is also included at
" the end of this Result section.

Al

Ref. No. 11,
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TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF Y

ETC Sample No. 001342 Customer Sample ID. Well #3

RADIOLOGICAL CONCENTRATION
pCi/L
Gross Alpha <60
Gross Beta 330 +/- 60
COLONIES/100ml

BACTERIOLOGICAL

Total Coliform
Fecal Coliform

“TNTC" Indicates Too Numerous to Count
“"CF" Indicates Confluent Growth

/?/jozgu 'oN ‘Joy
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ETC Sample No. 901342

TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF INTEREST

Customer Sample 1D. Viell $3

-d llt

_ CONVENTIONALS
PARAMETER CONCENTRATION METHOD DETECTION LIMIT
mg/1 mg/1
Biological Oxygen Demand (BOD), S5 day - -
Chemical Oxygen Demand (COD) - -
Total Dissolved Solids (TDS) - . -
Chloride 13100 200
Fluoride 9.32 2.1
Nitrate as N <g.1 2.1
Total Kjeldahl Nitrogen - -
Sul fate as S 170 10
Total Phenols <0.005 g.005
Total Organic Carbon 21 1
Specific Conductance 28000 umhos/cm - 2000 umhos/cm
1]
2pH 7.3 Standard Units
=
® Turbidity 1.2 JTU 8.1 JTU
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** PESTICIDES AND HERBICIDES *

" TABLE 3: QUALITY ASSURANCE REPORT (B): REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS

R P G
LR S A 0/ il g o

_’—" T

For ETC Sample Numbers: 881327, 061328, 901330 to 901333, 001340 to 001343

CONCENTRATION IN ug/1

EPA

HAZARDOUS WASTE SPIKED AMOUNT %
NUMBER CONTAMINANT SAMPLE  REPLICATE SAMPLE SAMPLE ADDED  RECOVERY
DO12 Endrin <@.1 8.1 <@.1 @.18 8.2 - 90
DA13 Lindane <2.0 <2.0 <2.0 4.8 4.0 1208
DO14 Methoxychlor <50 <50 <50 120 100 120
D815 Toxaphene <2.5 <2.5 <2.5 6.0 5.0 120
DO16 2,4-D <50 <50 <50 5 100 S* .
D17 <5 <5 <5 2.7 19 27

2,4,5-TP (Silvex)

 Matrix effect.

d 11 ‘ON ‘JoH

/9] P77

Good recovery for

spiked blank.




TABLE 2: QUALITY ASSURANCE REPORT (A): BLANK AND SPIKED BLANK

**PESTICIDES AND HERBICIDES**

For ETC Sample Numbers: ©881327, 0@1328, 801330 to 001333, 901340 to 9d1343

EPA ,
HAZARDOUS WASTE _ CONCENTRATION IN ug/l
NUMBER CONTAMINANT BLANK SPIKED BLANK
AMOUNT ADDED $ RECOVERY
D@12 Endrin <@.1 9.2 90
DO13 Lindane ' <2.0 2.0 116
Da14 ' Methoxychlor <50 100 118
T Toxaphene <2.5 5.0 160
DB16 2,4-D <50 100 83
D217 2,4,5-TP (Silvex) <5 10 100
o]
2
Z
o
v
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N
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¥ Please complete this document and include with y::ur report.

This shuttle contains:

' ETC s_ampie numbers: To be analyzed for:

001327 WOS Groco Mpro.|Rta.
:O.Ql 328  WOS Gvedo A-Lf)l‘)a_/ Bulo
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OO1343 WOS | Aphaf Atz

OO 3‘/% wos - g:w o
Alpha [ BLro-
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Was seal intact? Yes K No
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g - Date: B/;%lga Time: 1135) sgal Number: 055‘/

' Was seal intact? Yes . f No
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ffAnalysis‘of Pesticides and Herbicides

I The methods employed in the analysis of your water sample for
B pesticides and herbicides are established EPA methods taken from the
L "Manual of Analytical Methods for the Analysis of Pesticides in

P Humans and Environmental Samples," June, 1980. The pesticide method
can be summarized as follows: A measured volume of -sample,

i approximately 500-1000ml, to which sodium sulfate. has been added, is
i: extracted with methylene chloride. The methylene chloride extract

¥ is dried and concentrated to approximately:0.5ml. :The extract is
B brought to a final volume with, Bexane and injected into a gas

B chromatograph equipped with a Ni electron capture. detector.

. The herbicide method can be summarized as follows: A measured

} volume of sample, approximately 500-1000 ml,  to:which sodium sulfate
¢ has been added, is acidified and extracted with methylene chloride.

¥ The methylene chloride extract is evaporated to .dryness, and the

' residue is derivatized with a BP3 esterification reagent.-. The

j: derivatives are extracted into hexangafornsubsequentminjectzon into

f: a gas chromatograph equipped with a Ni'electron capture detector.

- . £
-

The GC operating parameters were as follows.“
COLUMN

Y 6' x 4mm glass 1.5% SP-2250 & 1.95% SP-2401
Supelcoport 100/120 mesh

a

" CARRIER FLOW

" 60ml/min. Argon/Methane

SEPTUM PURGE

k'  Sml/min. Argon/Methane

COLUMN OVEN

210°C

INJECTOR TEMPERATURE

225°C

DETECTOR TEMPERATURE

300°C

2ol 6]

101919
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METHODOLOGY

ji Analysis of Metals

) The methods-employed . in. the analysis of your sample for metals
are established EPA methods for priority pollutants.

~-Metals analysis. is performed according to the methods published
by EPA in "Methods for Chemical Analysis of Water and Wastes",
EPA-6008/4-780-828, March 1979. Arsenic, selenium, thallium, and
‘antimony are analyzed by furnace AA while calcium, magnesium, oo
barium, -beryllium, chromium, nickel, copper, zinc, silver, cadmium,
and lead are analyzed by flame AA. Potassium and sodium are :
analyzed by flame emmission. Mercury is analyzed by cold vapor.
technique. : : ;

/7///6/

101920
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QUALITY ASSURANCE PROTOCOL

The.quality assurance protocol followed -in the analysis of
your sample is based on the "Handbook for. Analytical Control in
. Water and Wastewater Laboratories," EPA-688/4-79-819, March,

5. 1979; National Enforcement Investigation Center Policies, and
¥ Procedures manual; and EPA-338/9/79/081-R, October, 1979.

Analysis of Metals (Standards)

- New working standards are prepared for ‘each batch of
samples.

- Normal calibration is performed using a blank and four
standards that have been carried through- the entire
sample preparation procedure. A regression analysis
is used to construct the calibration.curve.

- For each sample analysis in the standard additions
technique, a three point calibration is performed using
U. S. EPA Methods for Chemical Analysis of Water and
Wastes, 1979. Results are obtained using linear
regression analysis. Any results obtained, with a
coefficient of correlation below 0. 995-are ‘considered.
‘erroneous, necessitating raw data editing or .sample
re-analysis.

= Normal calibration curves are constructed using greater than
or equal to 5 times the Instrumental Detection leit
(IDL) as the lowest concentration level.

- All calibration standards are analyzed in duplicate,
as a minimum.

- Independent reference standards are ﬁsed £b check ihe
‘accuracy of calibration standards.

- A check standard is analyzed every ten sampies to establish
the validity of the normal calibration curve.

—18< 101921
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D

E/ Analysis of Metals (Sample., for all metals except Mercury)

For all
sample batch
fixed number

-3

For all
field sample

number of QC

-4
-2

homogeneous samples (minimum:of 42% QC), each
may include up to 38 samples.and the followxng
of QC samples:

_Replicates.

Repiicate spikes.

‘Replicate independent reference standards.

Calibration standards (processed using the sample
preparation method).

Blanks (using sample preparation method).
Calibration standards (without sample preparation).

Blank (without sample preparation).

heterogeneous samples (minimum of 65% QC), every.
in a sample batch is run in duplicate. A sample

batch may include up to 3¢ samples and the following fixed

sampless

- 4 Replicates.

Replicate spikes.
Replicate independent reference standards.

Calibration standards (processed using the sample
preparation method).

Blanks (using sample preparation method).
Calibration standards (withoht sample preparation).

Blank (without sample preparation).

101922
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In every block of 20 sanmples extracted. there are 16 fiela
samples, one blank, one spiked blank, one sample spiked
with the atandard mixture, and a duplicate field sample.

Blind quality control samples are included in field samples
at a minimum of one every hundred samples.

GC performance criteria as specified in EPA Method 688 are
met before analysis starts.

e

Ref. No. 11, p.
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A
f§€- Analvsis of Metals (Sample, Mercury)

’i} For every matrix (minimum of 66% QC), all the field samples
L in sample batch are run in duplicate.- A sample batch may include
P> up to 20 samples and the following fixed number of QC samples:

A - 3 Replicates.

'8 -~ 2 Replicate spikes.

”é: ~ 2 Replicate independent reference standards.

e = 12 Calibration standards (processed using the sample
. preparation method).

- 2 Blanks.

1

¥
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REPORT APPENDICES

The following appendices provide the support analytical data

Q associated with your sample analyses. They are arranged as

follows:

Appendix A

1) Reconstructed total ion chromatogram of GC/MS
analyses of your sample.

2) The individual mass spectra of all priority pollutant
compounds which have been identified as being present
in your sample.

3) The individual mass spectra of the corresponding
compounds as obtained from the standards.

Appendix B

1) The mass spectra of the calibration compounds,
4-bromofluorobenzene (BFB) and decafluorotri-
phenylphosphine (DFTPP), as obtained on the data of
sample analyses.

Appendix C [for plus 10 and 58% internal standard option]

l) Spectra of tehtatively identified compounds, with
their differences.

Appendix D

1) Subcontractor's report.

These data are provided to present a complete report on your
sample and to provide the data on which analytical decisions have
been based. We hope this will aid you in your own analysis of
the data.

M /6]
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Y Chain-of-Custody

The chain-of-custody procedure is part of our quality

b assurance protocol. We believe our chain-of-custody record
fully complies with the legal requirements of federal, state

and local government agencies and of the courts of law. The
record covers:

'+ = labeling of sample bottles, packing the
Sample Shuttle and transferring the

Shuttle under seal to the custody of a
shipper:;

-~ outgoing shipping manifests;

- the chain-of-custody form completed by
the person (s) breaking the seal, taking
the sample, resealing the Shuttle and
transferring custody to a shipper:

- incoming shipping manifests:

- breaking the Shuttle's reseal:;

- storing each labeled sample bottle in a
secured area;

- disposition of each sample to an analyst
or technician and:

- the use of the sample in each bottle in
a testing procedure appropriate to the
intended purpose of the sample.

The record shows for each link in this process:

- the person with custody:

- the time and date each person accepted
or relinquished custody.

7707//5/
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(10 ug/ml & 1 ug/ml)
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1101 State Road, Building B
Princcton, New Jersey 08330

CHYUN ASSOCIATES

Architeccrural, Enginccring & Laboratory 609-921-5151
LABORATORY ANALYSIS REPORT
'Clicnt. ETC Corporation Test Number: _I1,8212°%
Date Received: 3/18/82

f Address: 284 Raritan Center Parkway

Edison, N. J . 08837 Date Saxnplcd Unknown

Job Number: _

02299

»Attenuon: Dr. Denis Lin

1 SAMPLE NTMBER SAMPLE DESIGNATION/DESCRIPTION
4 1 001340 .Y
2 001341 Dok
3 001342 L
4 001343 bS’%
DL Detertion Timit ,-,(:,‘c
U -
- SAMPLE NUMBER
- . T .
PARAMETER/CONSTITUENT 7 B e 4 ‘Nt
:I_ WTotal 0rganic carhnn 8 A 21 12 1
B |Phenolics as Phenol <0.005 1 <0.008% £0.00% 0 Ogﬁ 0.008%
: ¥ tSrecific Conductance., . S &
1 micromhos 24,000 126,000 128,000 124.000 2,000
F: |Chloride 12,400 116,200 113,100 110,800 200
- LEluoride ' 088 0.31 0,32 0,21 0.1
£ [Nitrate as N £0.1 <0.1 <0.1 £0.1 0.1
¥ 1Snlfatre 490 240 170 290 10
: anhidify {ITI1 4.3 Q.38 1.2 058 0.1
' ] Page 1 of 2
| All results in mg/1 (ppm) except where noted Laboratory ID No. 11198

March 30, 1982

Date

Mutdyls '

Michacl Wright
Laboratory Supcrvisor

Ret. No. 11, p.
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REFERENCE: WO 3-3562

TI# 26280 is being analyzed for Ra-226 (because the GR-A was greater than 5.0
pCi/2) and the result will be reported on a new Work Order.

It was not possible to reach a detection limit of § pC1/£ for GR A for four
samples because of heavy residue, even after filtration:-

T4 RESIDUE (g/%)
26277 35.1
26278 31.0
26282 . 15.9
26283 17.9
WA
Vi ®
NED R
gc®
/l vy
-43- Ret. No. 11, p. -
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26278 NO

2€275  NO

<€27€ WU

206277 O

262712 o

26279 e

26260 w0
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2622 NO
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0013J2
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uod
wo5
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W05
voS
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WORK OBSLER NUMDER

3-13562

08817

WazTtae

CCLLECTION-DATE
CUSTONER'S STA START
ICENTIZICATICN wus  CATE TInt

03/08
03/0n
03,08
03/08
03/Cr
03/¢a
03/0R
03,08
03/0r

03/ca

1 CCFIES 70 ZNaS0S BS D FOSTIR

= GAS LaEk.

3 -~ RADIO CHEMISTRY LAB.

stop
CATE TISE WUCLILE

GR~-A
GR-D

GR~A
GH-0

GB~-A
GR-D

GR=-A
GR-B

GH-A
GR-0

GR=-A
Ga-p

GR-A
GR-Dd

(1: 5 )
GR-D

GR-A
Ga-b

GB-A
Ga-p

CUSTONER P.O. MONBER

DATE BRECEIVED DRLIVERY DATE

03/18/82 - 08/20/82

RECEIVED APR 1 2 1982

ACTIVITY
{ pCi/liter)

L.T. 1.
'. 2 ’-002

" l.T. 3.

LAST PAGE OF BREPORT

5,9 *—2.4

0.0 1.7

’.J +-0.6

1.3 +-0.4

L.T. 4.
1.8 +-0.3

5.3 +=1.9
2.3 ¢-0.3

L.Te 2.
806 '-20 2

.7 .
Lot. B .o

LeTe J.
8.8 ¢-2.0

4 - Ge(Ll) Ganna SPEC LaUL.

E
4
4
4
8
1 4
£
B
E
8
4
| |
|
g
]
B
4
g
4
4

00
01

00
00

00
00

Q1
02

01

02

00
01

00
01

a1
01

01
01

#1D-COoUnT
NUCL-UNIT-% 110k
U/ » CATE TInE

03/31
03/31

03/
0/

03/31
03/31

03/31
03/

03/31
03731

03/31
03/31

03731
/N

03731
URVRR]

03/3¢
03/31

03/11
03731

APPHOVED BY H. KI

5 - TRITIUN GAS/L.S. LAB.

ToLUNE -~ UNITS
ASH-UGHT-% ¢
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INTRODUCTION

This report contains the analytical results on your sample, Well
#4, submitted on March 15, 1982. In your order, Total Organic
Halide analysis (TOX) was requested on this sample. However, due to
the sample matrix, it was not possible to obtain meaningful data.

The results we obtained on your sample are presented in a
tabular format immediately after this introduction. Following the
sample results, the quality assurance data on your specific sample
are tabulated to verify the validity of the results obtained. Also
presented in the quality assurance data report is the
chain-of-custody record.

The established methods we used in the analysis of your sample
are described in the Methodology section after the Results. In the
analysis we followed a rigidly controlled Quality Assurance
Protocol. This Protocol is described after the Methodology section.

We hope our report- format is useful in assisting you to obtain
pertinent information on your sample.

Ret. No. 11, p. ' //667[/ é/




TABLE OF CONTENTS

| Introduction

fResults
Table 1: Quantitative Data

Table 2: QA Report (A): Blank and Spiked Blank Analyses

Table 3: QA Report (B): Replicate and Matrix Spike Analyses
.Chainfof-Custody Record

Methodology

?QA Pgotocol : )

} Report Aépendices

RAppendix

N 'Qendix D
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ETC Sample No. ©@01343

‘\BLE 1: QUANTITATIVE DATA ON COMPOUNDS

OF INTEREST

Customer Sample ID. Well #4

GROUND WATER MONITORING METALS, PESTICIDES AND HERBICIDES ‘

~

compound is reported as "< the detectioq limit.”

. EPA , METHOD DETECTION
HAZARDOUS WASTE CONTAMINANT - CONCENTRATION LIMIT
NUMBER : IN ug/1 IN ug/1
DoB4 Arsenic ‘BMDL 5
- D@BS Barium 800 109
Daage Cadmium BMDL 5
pea?7 Chromium ND 50
pogs Lead BMDL 108
D2@9 Mercury BMDL 8.2
Do19 Selenium ND 5
Do11 Silver ND 25
DOB12 Endrin <@.1 9.1 *
DO13 Lindane <2.0 2.0 *
bo14 Methoxychlor <50 50 *
D@15 Toxaphene <2.5 2.5 *
- D@16 2,4-D <50 50 *
e Do17 2,4,5-TP (Silvex) <5 5 *
> v
° Iron 150 50
a Manganese 8500 100
° Sodium 5000000 50
A
S
[~
ﬁbl
Iy o
S\ * GC/ECD Method Detection Limit established.for your individual sample matrix. When a
compound is not detected at or above the specific Method Detection Limit, that particular




[ e ]
@ :
v —————

Lo ELY

RESULTS

The results obtained on your sample are listed in Table 1. For
analysis of Groundwater Monitoring Metals, Pesticides and .
Herbicides, the contaminants are listed with their EPA Hazardous
Waste number, sample concentration, and Method Detection Limit. A
metal detected below its Method Detection Limit is reported in Table
1 as BMDL (Below Method Detection Limit). When a metal is searched
for and cannot be found, it is reported as ND (Not Detected). 1In
GC/ECD analysis, a contaminant not detected at or above its Method
Detection Limit is reported in Table 1 as "< the method detection
limit" established for that contaminant.

Quality Assurance Report (A), Table 2, contains the results
obtained on the Method Blank and Spiked Blank for your sample.
Quality Assurance Report (B), Table 3, lists the data on the
Replicate and Matrix Spike Analysis.

The Chain-of-Custody Record on your sample is also included at
the end of this Result section.

el

101968
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TABLE 1:

ETC Sample No. 001343

QUANTITATIVE DATA ON PARAMETERS OF INTEREST

Customer  Samp|lle ID. Well $#4

CONVENTIONALS
PARAMETER CONCENTRATION METHOD DETECTION LIMIT
mg/1 mg/1
Biological Oxygen Demand (BOD), 5 day - -
Chemical Oxygen Demand (COD) - -
Total Dissolved Solids (TDS) - . -
Chloride 10500 200
Fluoride 9.21 2.1
Nitrate as N <g.1 g.1
Total Kjeldahl Nitrogen - -
Sulfate as S 290 10
Total Phenols 0.0a86 2.985
Total Organic Carbon (quadruplicate) 12. 1
12
12
19
Specific Conductance (quadruplicate) 24000 umhos/cm - 2000 umhos/cm
22000
24000
25009
pH (quadruplicate) 7.8 Standard Units
7.7
7.7
7.7
Turbidity @.55 JTU 0.1 JTU
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TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF INTEREST

ETC Sample No.

Customer Sample 1ID.

Well #4

RADIOLOGICAL CONCENTRATION
pCi/L |
Gross Alpha <50
Gross Beta 1390 +/- 40
BACTERIOLOGICAL COLONIES/100ml

Total Coliform
Fecal Coliform

"TNTC" Indicates Too Numerous to Count
“CF" Indicates Confluent Growth
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TABLE 2; QUALITY ASSURANCE REPORT (A):

**PESTICIDES AND HERBICIDES**

For ETC Sample Numbers:

BLANK AND SPIKED BLANK -

891327, 001328, PA1330 to 001333,

081340 to PB1343

EPA :
HAZARDOUS WASTE CONCENTRATION IN ug/1

NUMBER CONTAMINANT BLANK SPIKED BLANK
AMOUNT ADDED $ RECOVERY

Do12 Endrin <g.1 g.2 20

DB13 Lindane <2.0 2.0 116

D14 Methoxychlor <50 100 118

ba15 Toxaphene <2.5 5.0 100

D216 2,4-D <50 100 83

DO17 2,4,5-TP (Silvex) <5 10 100

‘d ‘11 "ON ‘JoH

/9/7%

o

-F-
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TABLE 3: QUALITY ASSURANCE REPORT {B): REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS

 »+ DESTICIDES AND HERBICIDES **

For ETC Sample Numbers: @@1327, 001328, 001330 to 001333, 901340 to 801343

CONCENTRATION IN ug/1l

EPA

HAZARDOUS WASTE . . SPIKED AMOUNT 3
NUMBER CONTAMINANT SAMPLE REPLICATE SAMPLE SAMPLE ADDED RECOVERY
Dgl2 Endrin <g.1 <@.1 » <@g.1 g.18 2.2 90
DB13 Lindane <2.0 <2.0 . <2.0 4.8 4.0 120
D214 Methoxychlor <50 <50 <50 120 100 120
Dal15- Toxaphene <2.5 <2.5 <2.5 6.0 5.0 120
polé6 2,4-D <50 <50 <50 5 100 5*
Da17 2,4,5-TP (Silvex) <5 <5 <5 2.7 19 27

* Matrix effect. Good recovery for spiked blank.

197!




VESITING AND
. g b CERTIFICATION CHAIN OF CUSTODY
) CCRPORATION

» CUSTODYNUMBEN:.-
TOLL FREE OUTSIE NEW SERSEY. @00 6014303 (_,5&‘} 30| 3 Q[?&
; ATTENTION

un-.mmunm.lnumu-hﬂtluwnnmdomtmummmmmuﬂc’-mumfmmumm

Thes torem MOV 00 wiof W § Bl
10350000, A DUrSan A8t 3 SO SASS LULINEY #

o The o ths M@ § 10 SELEIMONE (e CHME of CHSIEtY oM IRe BME The SOMPID LULe LA 1 BrOLOR SN 1he SHYRIS 1y

-nnnm:wmwo-mm -
-nnnn-n- NN S0y W ICTU PRARRIINN: &

S WL 1B ML/t BCIUDI PULISILINN DAS H8/106 PACEL € IR § WCEOE B WRLATNG SOCHIS PINCE I8 WINER SEY BCTRE By MIMTE § tuily TCUONE
L' ETC MOmtany chom 6F Cutingy rocerdt SHiere 0 LI SAUTIO 18 308 o0 SNW § A (344 retwen o

Togethor 1heso H0rms SUCUMEN § ComPITIS CRIN 08 Cuilogy Hor 3 TImON
e a—

mco"”ﬂ"‘r L&P &nem:uus NT incm may Obra

_ ACCOUNT:

- NUMBER oo
2l South Wood Ave M 000351 |
Linden NJ 0703k |

D SAMPLE

BOTTL : ' t ' :
) SoMELE OTTLE CODES E to M to 0o— _ VB to !
_'- 3 CN to PH to PCB to wo D u:.X__i
5 :

- PUEASE COMMETE T uwmnﬂ 0F THIS SORM SLWAYS COMPLETE ITEMS G § ANDC COMPLETE ITEM O IF SAMPLE APPEARANCE CONSISTENCT ODOR WANAANT NOTICE COMPLETE ITEMS ®aRnE) § AS iﬂﬂlb
ADD SNCTHER SHEE® FOR 6 7.4 AND SO ON 1F NEEDED THE LAST PEASON T0 RECEIVE IME SAMPLE MUST 1N ADDITION 10 COMPLEVING THE lm"’llnl FITEW ALSC COMPLETE iKW G

| © SAMPLE _ —
W wele Hs

{o. q..upﬂtm

i E uumuo BV THE PERSON WiO ASSUMES RESPONSIBILITY IDI nt
. ARS OBSEAYES THE SREARING OF ThE SEAL.

'3/_/1'/&—1.-
g S 29

3

‘6
b

[R9,¢

" IFSEAL IS NOTINTACT PLEASE CALL

SEAL - . X
w e 7°%AH
WARNING ST " CODEQFANY~ - -
7 JF ANY BOTTLE IS LEAKING OR BROKEN, = T LEAXING BOTTLES
. DO NOT HANDLE. SOME BOTTLES .
S CONTAIN ACID. PLEASE CALL.
4| PELOUIIRED ST 2] RECEILO BY
—
Amw“ ] - ﬁ[ MECEIVED BY TiM§. | NOTE: GIVE um&u ¥OR CUSTODY CNANGE . AND COOL OF ANY WISSING OA DAMAGED SUTTLES
[
.llulwun“ [ 3 ‘F_SJ AECEIVED BY Himg NOTE: GIVE NEASON FOR CUSTODY ClA’N“: AND COOE OF ANY HISSI)ILG OR DAMAGED SOTTLES
,Z//f 0.
YT ‘ , w b'{'/ é /

TTUE0 % 47 THE FCREOH W0 RIT mmuw
.mu NLSEALING OF SAMPE SKUTTLE
PLACE FORM 1t ENVELOFE .

PUT ERVELOFE IN SHUTTLE

MAX (MO, OBRA 3 (157 e

7%-$xnunwﬁ* g /{"""“‘L& S

mv 19235 Ak ,,;E L$3o0
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{ _ ENVIRONMENTAL 101974
- g ERGATION CHAIN OF CUSTODY
Y ; 1
= CORPORATION rowtron custoen scrwct ozt s ""“""""““’
; f, LL FR . EW JERSEY: (3001 631-8382 Usaj us;g 1 5,’0’?9_) J

ATTENTION

J Ior® ® (or (he Convonsace of Sur CROMS. """"“""""‘muuﬂuumcmumnmm*wﬂthmm-uumcm

' 9

LEL.  Tha srm mov 0o veoe & 9 WON [ .| he O TRt IOrm | 10 SECHIMONt The CANS O CUSIORY WOM IHS BDIMG IR LM ShUND S804 1 Droeon pwtd NG Shylte &
!'I‘ ™sad ‘“l--l.u-“mh“-'l X

iEs. ' © N0 Me/her peTudl POSLNTLION: &

.' * R & /0ot ew JRK Dowg 1 BCIUN POSSESINN: O
* O 1 WAL = /R0l SCI0M BOILSELN SAE RE/EAC HICHS U 18 § MCROY O STROFINSS SSLUrE BIOCS 18 WINER DUy SCLESS BV GLArS M Nuity recereed
. 1€ Smatas chow oF LTIty rICITSs DOISre B LEMBID SAUTTIS I8 SOM OAG OROF h u (2] " et of 9 Together 1Pe10 1rms SOCUMON 0 COMPIIE EN3Ia O CUTIONY S § SOMON

, ?“""“"” (P Chemitads- NT gn(_mﬂ’my Abra-

e PLANT

SOLL‘ﬁQ wWod Ave REQH QOOQS']
[Cogin 15 ot

BOTTLE CODES: E to ML 1o _ Vv to ve to

[B| SAMPLE
7 NUMBER

F s

CN to PH ——— t0 ———PCB to0 wo_l 1.4

PLEASE COVPLETE THE REMAINDER OF TIIS FORM ALWAYS COMPLETE TEMS ¢ | ANDG COMPLETE ITEM O 15 SAMPLE APPEARANCE COMSISTENCY OOOR WARRAWY WOTCE COMPLETE (TEMS madatD £ A% MEEDED
- ADD ANOYMER SHEET FOA § 2.3 AnD SO Oh o wTEDED THE LAST PERSOM 10 AECEIVE THE SAMPLE MUST N ADDITION 10 COMPLETING |N[ APPROPRISTE 5 1TEM ALSC COMMETE 1TEW G

pell = TILTERED

W aAaTER SAMPLE

' CDIH(I!D BY InE PEAION Wid ASSUMES AESPONSIBALITY 'Ol nE
MLE AND OBSERVES THE BREARING OF THE SEAL.

™~
[N
Sl
'S
¥

LA > HL-LD A .OBRA

%lt;h;lune. Nt : -S27
P IF SEAL IS NOTINTACT PLEASE CALL L0 - H
L1 WARNING consonnv i
% IF ANY BOTTLE IS LEAKING OR BROKEN, -2 LEAKING BOTTLES _
; DO NOT HANDLE. SOME BOTTLES | pmrmemmwcmseans
' CONTAIN ACID. PLEASE CALL. '?;,-_Snom vy ‘_
: n AELINQUISKED B Y: d RECEIVLO BY NOTE: GivE AEASON FOR CUSTOOY cmst-. ANG CODE OF ANY MIS3ING OR CAMAGED BQTIL
DATE.
Anuluouunu‘u' .F—‘] RECEIVED BY . TME. | NOTE: CIVE ALASON FOR CUSTODY CHANGE, AND COOF OF ANT WISSING OA DAMAGLD SOTILLS |
== .
BAIL.
. 'uuuomuu (12 m AECEIVED 8Y — Timg .nortz GIVE REASON FOR CUSTOOY CHANGE. AND CODE OF AT MISSING OR OAMAGED 80TTLES

= )

J IRERTCT0 1% 87 THE FUASO® WO HAS RESPONSIBILITY TOR TNE SAMPLE
RS EAVES RESEALING OF SANMLE SHUTILE.
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ENVIRONMENTAL
' TESTING AND

CERTIFICATION

CORPORATION

LABORATORY CHAIN-OF-CUSTODY

Date j// J@ "rime S__:_{f/'n..

Date ________ Time

Date Time

Date v Time

1ot 16/

284 RARITAN CENTER PARKWAY, EDISON, NEW JERSEY 0BB37 + (201) 225-5600

Ref. No. 11, p.
-11- ‘
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ENVIRONMENTAL
TESTING AND
CERTIFICATION
CORPORATION

CHAIN OF CUSTODY

‘pany LCP LJW_Q‘LA_%,LM Job No._5']

Sample Shuttle(s) Received by: 4;;h;4LL: f{UJi(TTZLCJU
— \® I

1:00am pate: 3 Ji5(82
Number(s) 518 (520 * 532
Y N

Intact* V2

(Sl

—F— 1 7 — 7
Number(s) (Qsaﬂ (QS&U {é&?’ (S 30

—_— — \

Intact* },
Number(s)
Intact*

Number(s)
Intact*

Number(s)
Intact®*

Number(s)
Intact*

.’es (Y) No (N)

284 RARITAN CENTER PARKWAY, EDISON. NEW JERSEY 08837 « (201) 225-5600

127l 16|

~10- .
: L-1829 3/82"
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ENVIRONMENTAL
TESTING AND
CERIIFICATION
CORPORATION

'CHAIN OF CUSTODY

companﬂ.%@&ﬂi.@.&@ﬁuﬂm Job No._O

Address ”{ 2[ ﬁ A 14 , M,
Pracstex . NI

Attention: Y)UJU_ LL))\L.G/ML

Sample Description:

:ETC. Sample #: TO . Aralyud for
RROI3HOWOL 1D To0C + +otal Fhunols
A DI343W00 |

.“?’HO Wo7 o Converhonads - fec Wma.v
a® 001343 uwon Chloride | sutfocts | KhvatL

Tuhb«d.«.cz
Pleast mm-‘rDQ MWMMMW

sample(s) Relingquished by: (744_2 4(2 Z: 0 f
Time: //° 26 A Date: 3-’/

Sample(s) Received by: Aj &’
Time: Hwﬁ”’ Date: 3//8/57/ 4

3
y ‘

284 RARITAN CENTER PARKWAY, EDISON. NEW JERSEY 0BB37 + (201) 225-5600

120t (b)

. P
-13- L1809 3/82R

e—— . - - -

: 101977



ENVIRONMENTAL
TESTING AND
CERTIFICATION
CORPORATION

LABORATORY CFAIN-OF-CUSTODY CHRONICLE

” ETC Sample Number _QO(EL'B

}fSample Preparation For Analyst Date

féase/Neutral/PCB's & Pesticides

m 'Pp 3:.711 Cl L'](J |~ 4;0 ’BZ—

, v
hers _Medn c oo 0 lWetae 7 i pa _ 2 /3°/A‘.b
! sample Analysis For | ~ Analyst Date
i *ZBase/Neutral/PCB's & Pesticides
E acids _
- JK VOA/Purgeables
b vecals %‘b&z//m/ Lottt 3% 8 (12D
’ 8 Others le‘va /AJ‘{/ t;\.) /UW.. , @d!i’ﬁ% “"--,"7z V/L//.&_
others _ Dt ille > Wateo yMLJCI«, ADY ¢f2-3, 50,

Y2

284 RAQITAN CENTER PARKWAY, EDISON, NEW JERSEY 08837R ('20'3') 225-5600
. e . ' ’ p

Verified By

1240 /é /

-12-

101978 :



: ENVIRONMENTAL
1 TESTING AND
: CERTIFICATION
_ CORPORATION

0 T—Lud"f“"' whostones.

Please complete this document and include with your report.

(
This shuttle contains:

ETC Sample numbers: To be analyzed for:
Coi3a7  Wwos Groeo Mpho-| Bt
QO013a¢& | wWOS Grveso A«LPJ-;a_/ B,bw.
001330 WOS Grew Mpha | st
OO1343 WOS sed Alpha/ Aur
0013493 wos -~ g:m o

A—Lf)«hk [ BLro-

Sample Shuttle sealed by: JG"U- #Wmaw
Date: \3//7/?5& Time: OIS D’Y’\ Seal Number: _(!5_&93

Sample Shuttle opened by: Mﬂw—ﬁ{éo‘u

‘pate: J//g g2 ~ Time: /éﬂa Seal Number o0 4525

was seal intact? Yes Z No

For return;

Sample Shnttle sealed by: é‘,«.« aé(g?&g
Date: 3 7 3 Time: //‘5— Seal Number: 0&” é 5?%
Sample Shuttle opened by: JQ’KL ‘#{WW |
Date: B/QQJRQ\ Time: ” 39 - Seal Number: 055‘/

;ff . Was seal intact? Yes No

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 « (201) 225-5600 '300‘1[‘/ é /
: Ref. No 11, p.

-15- 101979



ENVIRONMENTAL
TESTING AND
CERTIFICATION
CORPORATION

LABORATORY CHAIN-OF-CUSTODY

) OO0 40 WoL +o O0I343IWO06
'[c s;mple wumber OO 3HO WOT  +O O0OI1RYY WOT

:lmqu:.shed By J@’YU., HLU)](TI\O.,Q,LJ

peceived By &Z—W Date 3‘/7'}7_'
' nquished By
. WRReceived By Date

Relinquished By

ieceived By ‘ Date

Relinquished By

Recieved By _ ' ‘Date ‘-

284 RARITAN CENTER PARKWAY, EDISON; NEW JERSEY DBB37 » (201) 225-5600
Ref. No 11, p.

Time & O

Time

Time

Time

3)sl /b
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METHODOLOGY

‘Analvsis of Metals —

The methods employed in the analysis of your sample for metals
are established EPA methods for priority pollutants.

Metals analysis is performed according to the methods published
by EPA in "Methods for Chemical Analysis of Water and Wastes",
EPA-600/4-78-028, March 1979. Arsenic, selenium, thallium, and
antimony are analyzed by furnace AA while calcium, magnesium,
barium, beryllium, chromium, nickel, copper, zinc, silver, cadmium,
and lead are analyzed by flame AA.  Potassium and sodium are

analyzed by flame emmission. Mercury is analyzed by cold vapor
technique. :

sttt

101981
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Analvsis of Pesticides and Herbicides

The methods employed in the analysis of your water sample for
pesticides and herbicides are established EPA methods taken from the
"Manual of Analytical Methods for the Analysis of Pesticides in
Humans and Environmental Samples," June, 1980. The pesticide method
can be summarized as follows: A measured volume of sample,
approximately 500-1000ml, to which sodium sulfate has been added, is
extracted with methylene chloride. The methylene chloride extract
is dried and concentrated to approximately 0.5ml. The extract is
brought to a final volume with gexane and injected into a gas
chromatograph equipped with a Ni electron capture detector.

The herbicide method can be summarized as follows: A measured
volume of sample, approximately 500-1000 ml, to which sodium sulfate
. has been added, is acidified and extracted with methylene chloride.

The methylene chloride extract is evaporated to dryness, and the
residue is derivatized with a BF, esterification reagent. The
derivatives are extracted into hexang3for subsequent injection into
a gas chromatograph equipped with a Ni electron capture detector.

The GC operating parameters were as follows:

COLUMN

6' x 4mm glass 1.5% SP-2250 & l 95% SP-2401
Supelcoport 100/120 mesh

CARRIER FLOW

60ml/min. Argon/Methane

SEPTUM PURGE

Sml/min. Argon/Methane

COLUMN OVEN

210°cC

INJECTOR TEMPERATURE

225°C

DETECTOR TEMPERATURE )

300°C

,3307['/6/
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QUALITY ASSURANCE PROTOCOL

The quality assurance protocol followed in the analysis of

your sample is based on the "Handbook for Analytical Control in
Water and Wastewater Laboratories," EPA-6808/4-79-819, March,

1979; National Enforcement Investigation Center Policies, and
Procedures manual; and EPA-3390/9/79/901-R, October, 1979.

Analvsis of Metals (Standards)

- New working standards are prepared for each batch of
samples.

- Normal calibration is performed using a blank and four
standards that have been carried through the entire
sample preparation procedure. A regression analysis
is used to construct the calibration curve.

- For each sample analysis in the standard additions
technique, a three point calibration is performed using
U. S. EPA Methods for Chemical Analysis of Water and
Wastes, 1979. Results are obtained using linear
regression analysis. Any results obtained with a
coefficient of correlation below @.999 are considered

erroneous, necessitating raw data editing or sample
re-analysis.

Normal calibration curves are constructed using greater than
or equal to 5 times the Instrumental Detection Limit
(IDL) as the lowest concentration level.

- All calibration standards are analyzed in duplicate,
as a minimum.

Independent reference standards are used to check the
accuracy of calibration standards.

A check standard is analyzed every ten samples to establish
the validity of the normal calibration curve.

134478/

101983

Ref. No. 11, p.




Analvsis of Metals (Sample, for all metals except Mercury)

For all
sample batch
£ixed number

3

2

homogeneous samples (minimum of 42% QC), each
may include up to 39 samples and the following
of QC samples:

Replicates.

Replicate spikes.

Replicate independent reference standards.

Calibration standards (processed us;ng the sample
preparation method).

Blanks (using sample preparation method).
Calibration standards (without samplé preparation).

Blank (without sample preparation).

For all heterogeneoﬁs samples (minimum of 65% QC), every
field sample in a sample batch is run in duplicate. A sample

batch may include up to 38 samples and the following fixed
number of QC v ’

4

4
2
8

N

samples:

Replicates.
Replicate'spikes.
Replicate independent reference standards.

Calibration standards (processed using the sample
preparation method).

Blanks (using sample Qreparation method) .
Calibration standards (without sample preparation).

Blank (without sample preparation).

s 9,

-19- Rﬁ.Nq1i,n

101984



o

B¥Anaiveis of Msestais (Sample, Mercury)

8 For everv matrix (minimum of 66% QC), all the field samples
ﬁ‘in sample batch are run in duplicate. A sample batch may include
*@m to 20 samples and the followxng fixed number of QC samples:

- 3 Replicates.

- 2 Replicate spikes.

2 Replicate independent reference standards.

18 Calibration standards (processed usxng the sample
preparation method).

- 2 Blanks.

340t lb|
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In every block of 20 samples extracted, there are l§ field
samples, one blank, one spiked blank, one sample spiked
with the standard mixture, and a duplicate field sample.

Blind quality control samples are included in field samples
at a minimum of one every hundred samples.

GC performance criteria as specified in EPA Method 688 are
met before analysis starts.

37 /4]
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Chainéof¥Chstodv

The chain-of-custody procedure is part of our quality

assurance protocol. We believe our chain-of-custody record
) 'fully complies with the legal requirements of federal, state
and local government agencies and of the courts of law. The
record covers:

- labeling of sample bottles, packing the
Sample Shuttle and transferring the
Shuttle under seal to the custody of a
shipper:

- outgoing shipping manifests:

- the chain-of-custody form completed by
the person (s) breaking the seal, taking
the sample, resealing the Shuttle and
transferring custody to a shipper:

incoming shipping manifests:
- breaking the Shuttle's reseal:;

- storing each labeled sample bottle in a
secured area;

- disposition of each sample to an analyst
or technician and:

B - = the use of the sample in each bottle in

a testing procedure appropriate to the
intended purpose of the sample.

The record shows for each link in this process:

- the person with custody:;

- the time and date each person accepted
or relinquished custody.

o 30t/
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REPORT APPENDICES

The following appendices provide the support analytical data
associated with your sample analyses. They are arranged as

follows:

Aggendix A

1) Reconstructed total ion chromatogram of GC/MS
analyses of your sample.

.
J

2) The individual mass spectra of all priority pollutant
compounds which have been identified as being present

in your sample.

3) The individual mass spectra of the corresponding
compounds as obtained from the standards.

‘Appendix B
1) The mass spectra of the calibration compounds,

4-bromofluorobenzene (BFB) and decafluorotri-
phenylphosphine (DFTPP), as obtained on the data of

sample analyses.

Appendix C [for plus 10 and 50% internal standard option]

1) Spectra of tentatively identified compounds, with
their differences.

Appendix D

1) Subcontractor's report.

' These data are provided to present a complete report on your
sample and to provide the data on which analytical decisions have
been based. We hope this will aid you in your own analysis of

the data.

bo
E [.3%\( /6]
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' | ) 4 1 ‘S CI,‘\TES 1101 Stalc'Road. Building B

LABORATORY ANALYSIS REPORT

609-923-51351

Client: ETC Corporation Test Number: 1.82125

Address: _284 Raritan Center Parkway Datc Received: 1/18/82
; Edison, N.J. 08837 Datc Sampled: Unknown
' Anenuon: ___Dr. Denis Lin Job Number: 02299

e

SAMPLE NUMBER SAMPLE DESIGXNATION/DESCRIPTION
; 1 001340 :
]
} 2 00134 — TRt
i 3 001342 - ‘ -
' 4 001343 ‘ a ™
DI, Detection Timit ,,(i(,\)
AP
YA
SAMPLE NXUMBER
PARA.\IETER/CO.\STITL'E.\'I" 7 ” 3 4 ' nT
Tatal Organic Carbon 8 [ 21 12 ]
[ Phenolics as Phenol <0.00s5! <0.0081 <0.008 0.006 0.00S
Specific Conduct+ance.,
micramhos 000 26,000 (28,000 (24,000 { 2.000
Chloride 12,400 116,200 113,100 110,500 200
Fluoride 0. 88 0,31 0,32 0.21 0.1
Nitrate as N <01 <0.1 <01 <0.1 0.1
Sulfate 490 240 170 290 10
Turbidity (JITU) 4.3 0,385 1.2 0.5% 0.1
i Page 1 of 2
¢ All resuits in mg/1 (ppm) cxcept wherc noted _ Laboratory ID No. 11198

. March 30, 1982

Date

Ml Il L toice.

~r

Mich: Y
LE’;(\:&‘:‘;.’ng:l)cnwor / s ?0’[ /é/
Y 3 P ‘ '


file:///Yrlplu

BEPORT OF AKA S RUN CATE

MORK OBLER NUMDER CUSTONER P.O. WONBER DATE RECEIVED DELIVERY DATE PAGE

'BS © FOSTEH 3-1562 03/18/02 08/20/82
£IC EYVIRON TES11UG & CLRT CORP
St8 BVAITAN CEN1ZE PRVY

LEiscy 1y 08837
‘ 1 2 1982
Caths RECEIVED APR
TELEL VK , .~ CCLLECTION-DATE ' NID-COUNT _
SAPLLE CUSTONER®S STA  START stce ACTIVITY RUCL-UNIT-S TINE YOLOME - UNITS
KURLER ICENTIPICATICN WOM CATE TINE CATE TINE NOCLILE ( pcisliter) usa o CATE TIAEZ ASH-WGHT-§ ¢ LAD.
26274 N0 001327 w0 03/08 Gh-A L.T. 1. B 00 03/31 3
G8-8 1.2 ¢-0.2 £ 01 03/31 3
26275 NO 001328 %05 03/0K ch-2 L.T. 3. £00, 03731 3
Z€27€¢ WO C01330 OS5 03/08 Ga-4 t.t. 2. B 00 0I/N 3
GR-D 8.0 +-1.7 £ 00 C0I/N 3
26277 %o 001342 wad 03/08 Gh-A L.T. € & 01 03/31 1
ca-8 3.3 +-0.6 £ 02 03/31 3
26272 NC 001343 wOS 03/ca Gl-A 1.7T. & B 01 03/31 3
GR-8 'o’ +-0.8 B 02 03/]1 k)
262719 #§c CO1311 woS 03/Ca Ga-A t.T. 4 B 00 03/31 3
. GR=-B 1.8 +-0.3 £ 01 03/31 3
26280 WO 001332 wOS 03/08 ' GR-A 5.3 +=1.9 B 00 03731 3
: GR-B 2.3 +-0.3 8 0% 03/31 3
2€2€1 NO 001313 u0S 03,08 ’ Go-A L.T. 2. £ 00 - 0N 3
2 ce-8 8.6 +-2.2 € 00 a3/ 3
2&¢€2 wo 001340 wos 03/08 Ga-A LT 3. B OV 03/31 3
Z » Ga-8 L.T. 4 & 0V 03/31 3
26243 mo 001341 wOS 03/Ce " GB=A L.7. 3. 8§ 01 03/31 3
- GR-D 8.8 ¢~2.0 £ 01 03/31 3
.u .
N
' \
LAST PAGE OF REPORT ) =
: APPHOVED PY H. KI 08,07/82 o
! SEND ) CCFIES TO ENGS0S NS D FOSTER ' N
: ' : : o
| 2 - GaS Lae. 3 -~ BADIO CHEMISTRY LAB. 8 - Ge{Li) GanmA SPEC LiU. 5 - TRITIUN GAS/L.S. LAB. o
. ) : 0
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. Denis Llin
ETC Ceocrporation
Test Report 132125
Job No. 02299
March 30, 1982

Page 2
Sample Specific Conductance TOC
‘Number Trial micromhos mg/1
001343 1l 24,000 12
2 22,000 . 12
3 24,000 12
4 23,000 10
oRL
s @
' : , \{
L) | o T
| o I
. /
7

i/

Ref. No. 11, p. ’
4= i 102010




REFERENCE NUMBER 12

-

102011

N e —



—

A‘?IRNIE - | INTEROFFICE

CORRESPONDENCE
To: David Kahlenberg Date: May 19, 1995
From: Lisa Greco, Certified Wetland Expert @/
Re: LCP Wetland Delineation

On January 11; 1995, during the LCP sampling event, a wetland delineation was performed at the site
by myself. The wetland delineation covered the area located along the South Branch Creek in
between surface water/sediment sample number 10 (SW/SED10) and SW/SED4. This area is
highlighted on the attached map. The delineation was performed using the method outlined in the
"Federal Manual for Identifying and Delineating Jurisdictional Wettands". According to this manual,
there are three mandatory technical criteria for wetland identification. These criteria are outlined below:

1) Hydrophytic Vegetation

In order to meet the hydrophytic vegetation criteria, "more than 50 percent of the composition
of the dominant species from all strata are obligate wetland (OBL), facultative wetland

(FACW), and/or facultative (FAC) species...". At LCP, the dominant species (>99%) was the-

common reed (Phragmites australis). Since the dominant vegetation type is FACW, the
hydrophytic vegetation criteria is met.

2) Hydric Soils
Hydric soils are defined as "soils that are saturated, flooded, or ponded long enough during

the growing season to develop anaerobic conditions in the upper part”. Hydric soils can often
be identified by the soil color. A soil with a- matrix chroma of 2 or less (in mottled soils) or a soil

with a matrix color of 1 or less (with or without mottles) is generally considered a hydric soil.

In this case, the soil at the LCP site was examined, and the color of the soil was determined
by comparison to the Munsell Soil Color Chart. According to this chart, the soil at the LCP site
has a chroma of 1. Therefore, this soil meets the hydric soil criteria.

3) Wetland Hydrology

Wetland hydrology refers to establishing that an area has "permanent or periodic inundation,
or soil saturation for a significant period (usually a week or more) during the growing season".
At the LCP site, oxidized rhizospheres were observed. Oxidized rhizospheres are one field
indicator of wetland hydrology. In reducing environments (i.e., saturated soil), iron oxide
concretions (orange or reddish-brown) form along the channels of the living roots and
rhizomes. Therefore, the wetland hydrology criteria is met for this area.

Therefore, since this area met all three technical criteria for wetlands, this area was determined to be
a wetland. '

Ref. No. 12, p. 1 0f 20 .
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May 19, 1995
Page 2

The following documents are attached to this memo:

1)
2)

3

4)

5)

A map showing the delineated area (the area 6f interest is highlighted).

Pictures from the on-site reconnaissance and the on-site sampling event. These pictures
indicate that the entire area of interest has the same vegetation type (common reed).

Data Form - Routine Onsite Determination Method.

Copies of pertinent pages from the "Federal Manual for ldentifying and Delineating
Jurisdictional Wetlands".

Copies of pertinent pages from the "National List of Plant Species that Occur in Wetlands:
Northeast (Region 1)".

Ref. No. 12, p. 2 of 20
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DATA FORM

. ROUTINE ONSITE DETERMINATION METHOD'
Feld mmﬂgz {ran CDF‘OC ) ’ Date: |‘ ll'MS
m- LG (‘V\pr\f\\ [Weul) ) Sm: f\J‘_X comz (‘)ﬂ“('\f\
ASDECRMOWNS! e Plant Communny 8$/Name: .
Mllmmmmn-m.mmmotmtmuuﬁum
Do mmm:munnmmmmum?
Yes No _____ (¥ no, expiain on back)

Has the vegetanon, sois. ana/or hyoroiogy been sgnificantty disturbed?
Yos No _X__ (M yes. expiain on back)

indicator Indicator
Dominam Plamt Soecies Sigtus Strmtym  Dominant Plant Scecies Status Srgtum
L Loonoaceecl FAcw) Q@ss 1.
2 - 12
3 13.
4. 14.
S. 18.
6. 18.
7. 17.
8. 18.
9. 19.
10. , 20.
m««mmumnmom.sm. FAC 1O
mﬂ.’ M Mﬁ !'nggmmfmy;,?;? ,—';m—m{ Lo Moo 250 % o,
A0 M Ok T o~ BAr o~ Nostn~ ~
SOILS
Series/phase: . w
is the 80il on the hydric sous 1?7  Yes Neo Undsterminad
is the s0il 8 Histosol? Yes No _X _ Histic eppedon present? Yes Ne _X
. isthe soit: Yes No X Gisyed? Yes No _X
Matrz Color: DY S Mottie Colors
COther hydric soi indicators:

is the hyre: soi crasnon met?  Yes X Ne _ .
Retionae: QWA 13100 0 ownc~~C O | Afe ((\Lﬁaﬁ(‘ 2004

HYDROLOGY
s the ground surface inundated? Yes No ) Surtace water deptn:
ia the soi smurased? Yes No X i
Deptn to tres-standing wamr in pa/soil prote hole: U“\

List cther fisld evidence of surtace inundation or sod ssturation.

& o wetand ydrology crasron mac? Yoo _X_ o L E Toed
: JURISDICTIONAL DETERMINATION AND RATIONALE

is the piant community s wetiand? Yes Neo * . . .
Aat {or Rormcicts ision: E!é!!_ Boic0l cutona ace, (et

" This caza form can e used for the Hydric Sol Assessment Procecurs and the Piamt Communty
2 Classtication accorcing to “Sol Taxonomy.*

Aot 13,4 el
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Part Il.

Mandatory Technical
Criteria for Wetland
Identification

2.0. Wetlands possess three essential

characteristics: (1) hydrophytic vegena-

gon, (2) hydric sails, and (3) wetiand

] hydrology, which is the driving force

creating all wetlands. These characweristics and their

hnical crizeria for idemtificas are o

scribed in the following sections. The three techni-

cal criteria specified are mandatory and must all be

met for an area to be identified as wetiand. There-
fore, areas that meex these criteria are wetlands,

Hydrophytic Vegetation

2.1, For purposes of this manual, bydrophytic
vegetation is defined as macrophync plant life
growing in water, soil or on a subswate that is at
least periodically deficient in axygen as a resuit of
excessive water content Nearly 7,000 vascuiar
piant species have been found growing in U.S.
oo &7e “oBlaIE WELAg" it s sty
percent are “obligate " species that
This soans o the maorky of plans specis rom:
wmeans majority of plant species -
ing in wetiands also grow 1n inpv:;-
ing degrees.

2.2. The FWS in cooperation with CE, EPA. and
SCS has published the "National List of Plant Spe-
cies That Occur in Wetlands” from a review of the
scientific literature and review by wetland expers
and botanists (Reed 1988). The list separates vas-
cular plants into four basic groups, commonly
called "wetland indicator status,” based oo a plant
species’ frequency of ocourrence in wetlands: (1)
obligate wetland planss (OBL) that occur almost al-
~ways (estimated probability >99%) in wetiands un-
der natural conditions; (2) faculianive weriand planss
(FACW) that ususily occur in wetiands (estmated

iliry 67-99%), but occasionaily are found in
nonwetands: (3) facwlianve piants (FAC) that are
equally likely to occur in wetlands ar

X nonwetiands
(estimated probabiliry 34-66%); and (4) faculzanve

upland pianss (FACU) that usuaily oceur in non-

wetiands (estimated probability 67-99%), but occa-

ionally are } in wedands (ess § probabili-

ty 1-33%). If a species occurs aimost always
probability

appear on the wetiand plant list: they are listed only
when found in wetiands with 8 higher probability
in one region of the counzry. If 2 is noton
the list, 1t is o be an obligate vpland
plant. The "National List of Piant Species That Oc-
cur in Wetlands” has been subdivided intw regional

Hydrophytic Vegetation Criterion

2.3. An ares bhas bydrophytic vegetation
when, under normal circumstances: (1)
more than S0 percent of the composition
of the dominant species from sil strats are
obligate wetiand (OBL), facuitative wet.
land (FACW), and/or facuitative (FAC)
species, or (2) a frequency ansiysis of all
species within the community yields a
prevalence index value of less than 3.0
(where OBL = 1.0, FACW = 2.0, FAC =
30, FACU = 4.0, and UPL = 5.0). CAU-.
TION: When a plant community bas less
than or equal to 50 percent of the domi-
nant species from all strata represented by
OBL, FACW, and/or FAC species, or a
frequency analysis of all species within
the community Yyields a prevaience index
value of greater than or equal to 3.0, and
hydric soils and wetiand bydrology are
present, the area also bas hydrophytic
vegetation. (Note: These areas are consid-
ered problem area wetlands.)

2.4. For each stratum (e.g., tree, shrub,
and herb) in the plant community, domi.
nant species are the most abundant plant
species (when ranked in descending order

et e B
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of sbundance and cumulatively totaled)
that immediately exceed 50 percent of the
total dominance measure (e.g., basal area
or areal coverage) for the siratum, plus
any additional species comprising 20 per.
cent or more of the total dominance meas-
ure for the stratum. All dominants are
treated equally in determining the presence
of hydrophytic vegetation.

2.5. (Note: The "National List of Plant Species
that Oceur in Wetlands” uses a plus (+) signor a

mings (- )sgnwspecxfyabxghaurmmon
of a particular wetland indicator frequency for the

three facultative-type indicators; for parposes of

Mymg hydrophytic vegetation acconting © this
ual, however, FACW+ FACW., FAC+ and

FAC are inciuded as FACW and FAC. respective-

ly. in the bydrophytc vegetaton criterion.)

Hydric Solis

2.6. Hydric soils are defined as soils that are sany-
rated, flooded. or ponded long encugh during the
growing season o davelop anasrobic conditons in
the wpper part (U.S.D.A. Soil Conservation Serv-
ice 1987). In general, hydric soils are flooded,
pondnd.arsmxedfarusuauyoneweekwm
e
220 as defined by " axonomy "
(\J.S.gc LA. Soil Survey Siaff 197S). These smis
usually support hvdrophytic vegetaton. The Na-
tonal Technical Commirttee for Hydric Soils has
developed criteria for hydric soils and a list of the
Nation's hydric soils (US.D.A. Scil Coaservanon
Sexvice 1987). (Nore: Caution must be exercised in
using the hydric soils list for determining the pres-
wdhmmumuﬁcmseep 12)

Hydric Soil Criterion

2.7. An area has hydric soils when the
National Technical Committee for Hydric

Solls (NTCHS) criteria for hydric sonls
are met,

NTCHS Criteria for Hydric Soils

(U.S.D.A. Soil Conservation Service
1987):

"1, All Histosols except Folists; or

2. Soils in Aquic suborders, Aquic sub.
groups, Albolls suborder, Salorthids

great group, or Pell great groups of
‘Vertisols that are:

a. somewhat poorly drained and have
water table less than 0.5 feet from
the surface for a significant period
(ususily a week or more) during
the growing season, or

. poorly drained or very poorly
drained and have either:

(1) water table at less than 1.0
feet from the surface for 2 sig-
nificant period (ususily s week
or more) daring the growing

- semson if permeability is equal
10 or grester than 6.0 inches/
hour in all layers within 20
inches, or

(2) water table at jess than’1.5
fest from the surface for a sig-
nificant period (usually a week
or more) during the growin
season if permeability is less
than 6.0 inches/hour in any
lsyer within 20 inches; or

3. Soils that are ponded for iong dura=
tion or very iong duration during the
growing season; or

4. Soils that are frequently flooded for
long duration or very long duration
during the growing season.”

(Note: Long dursrion is defined as inundation for a
singie event that ranges from seven days o one
month; very long duration is defined as inundation
for a singie event that is greater than one month: fre-
quendy flooded is defined as flooding likely o0 occur

~ often under usual westher conditions - more than 50

percent chance of flooding in any year or mare than
50 tires in 100 years. Other technical terms in the
NTCHS criteria for hydric soils are generally de-
fined in the glossary.)

L1613, 76125
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Wetland Hydrology

2.8. Permanent or periodic inundation. or soil sat-
uration 1o the surface, at ieast seasonaily, are the
driving forces behind wetand formation. The pres-
ence of water for a week or mare during the grow-
ing season typically creates anaerobic conditions in
the soil, which affect the types of plants that can
grow and the types of soils that deveiop. Numer-
ous factors influence the wetness of an ares, in-
cloding precipiaation, stratigraphy, topography,
soil permeability, and plant cover. All wetiands
nmﬂyhaveulunnmmﬂnbmc{m-

ter. This water may come from direct W&n
overbank flooding, surface water due o0

precipintion or snow meit, ground water dis-
charge, or tidal flooding. The frequency and dura-
tion of inundarion and soil saruration vary widely
from permanent flooding or samration to regular
floading or sararanon. Of the three technical criteria
for wedand idendficarion, wedand bydrology is of-
ten the least exact and most difficuit to establish in

the field, due ixrgely to annual, seasonal, and daily
flocmanions.

Wetland Hydroiogy Criterion

29. An ares has wetiand hydrology when
saturated to the surface or inundated at
some point in time during an average rain-
fall year, as defined below:

1. Saturation to the surface normalily
occurs when soils in the foliowing
natural drainage ciasses meet the
following conditions:

A.In somewhat poorly drained
minersl soils, the water table is
less than 0.5 feet from the sur.
face for usually one week or
more during the :runng season;
or

B.In low permeability (<6.0 inch.
es/hour), poorily drzined or very
poorily drained mineral soils, the
water table is less than 1.5 feet
from the surface for usuaily one
" week or more during the grow-

. ing season; or

C. In more permeable (2 6.0 inch-
es/hour), poorily drained or very
poorly drained mineral soils. the
water table is less than 1.0 feet
from the surface for usuaily one
week or more during the grow-
ing sesson; or

D. In poorly drained or very poorly
drsined organic soils, the water
table is usuaily at a depth where
saturstion to the surface occurs
more than rarely. (Note: Organic
solis that are cropped are often
" drained, yet the water table is
closely managed to minimize ox-
idation of organic matter; these
soils often retain their hydric
characteristics and if so, meet
the wetiand bhydrology
criterion.)

2. An area is inundated at some time if
ponded or frequently flooded with
surface water for one week or more

during the growing season.

(Note: An ares samursted for a week doring the
growing scason. especially early in the growing
season, is not necessarily a wedand. However, in
the vast majority of cases, an area that meets the
NTCHS critenia for hydric soil is 3 wetdand )

phiyuic '

other informason provide direct and indirect evi-
dence for dexermining whether or not each of the
three criteria are met. Sound professional judge-
ment should be used in interpreting these data o

_ make a wetland determination. It must be kept in

mind that exceprionai and rare cases are possibili-
ties that mxy call any generaily sound principie into
gquestion.

,{%b 2, p. ?o/?zo
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Part lll.

Field Indicators and
Other Available
Information

3.0. When conducting a field inspec-

tion to make 3 wetland determination,

the three identificarion criteria, listed in
Pan 11 of this manual, alone may not

provide enough informarion for users to
document whether or not the criteria
themseives (i.c., hydrophytic vegetsion, bydric
nh.mdwedandhydrology) are mee. Various
prrnesormhun gns can be readily
fuldtnda:mnne the three
cmunuenns&d.m

nybeavnhblcﬂmsm-speaﬂcsnﬂm.pnb-
lished or other wrinten material on wet-
lands. In the following sections, field indicators
and primary sources of infarmaton for each of the
three critenia are presented 1o help the user identify

Hydrophytic Vegetation

ll.Allphnugmwmg&wumdsuveM
in one way or another o life in permanently or per-
iodicaily inundated or saturated soils. Some plants
hvedevebpadmcm:lorwphdop adzpta-
mmmmdmonfo;um:m fearares,
while indicative of ‘hydrophytic vegemtion, are
mdummdwemnzuhy&obgymm
mangal, since they are a response 10 inundation and
soil samration. Probably all plants growing in wet-
lands possess physiological mechanisms o cope
whwolongedmod:o{mhcmlem
physiologica And seprotucive aspiadons & o

are nox
gl:hdedmm

3.2. Persons making wetland determinations
shouid be abie m idennfy at least the dominant wet-

land plants in cach swrarum (layer of vegemtion) of

a plant community. Plant idennfication requires use

of field guides or mare wchnical taxonomic many-
als (see Appendix A for sampie list). When neces-
sary, seek help in identifying difficulr species.
Once a plant is identified to genus and species. one
should then consuit the appropriate Federal list of
that occur in wetlands to determmne the “wet-
indicator status” of the plant (see p. 5). This
informagon will be used to0 help determine if hy-
drophytic vegemnon is present.

recdy di
identifying dominant vegetation within a given
plant community, one should consider dominance
mmma&mmdmmmummed
B e by yar ves Ak

any additional species comprising 20 percent or
mare of the total dominance measure for that sza-

mpndba.nlmformplc.

umefuwm:hdmnmushonld
be determined may include: (1) tree (25.0 inches
dismeter at breast height (dbb) and 20 feet orull-
erk (2) sapling (0.4 0 <5.0 inches dbh and 20 feet
or aaller); (3) skrub (usually 3 1o 20 feet tail includ-
ing muld-stemmed, bushy shrubs and small ees
nﬂnphnp);«)woudyvm:::nd(ﬂhub(heba
ceous plants incloding graminoids, forbs, fems,
funalhu.herbmvmes.udmudlmgs)
W(mhamdhm and wue
‘liverwarts) should be sampied as a separate sgaum

componen comrmunity; in most other wet-
lands, bryophytes should be inciuded within the
berd sranumn due o their scarciry.

3.5, There are many ways to quantify dominance
measures; Part IV provides recommended ap-
pmchu.Almmvely one may wish 10 visually

percent coverage when possibie or per-
fantﬁeqmcylnllymofmspenesvmmn:

,4/',@/0?/ %t‘;b
p
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given plant communiry. These are accepted meth-
ods for evaluatng piant commmuniges.

Field Indicators

3.6. Having established the community dominants
for each soamm or performed a frequency analysis,
hydrophytic vegetanion is considered present if:

1) OBL species comprise all dominants in the
plant communiry (Note: In these cases, the area can
be considered wetlang without detailed exarunanon

of soils and hvdrology, provided significant hydro-
logic modificatons are not evident); or

2) OBL species do not dominate each soratmum,
but more than 50 percent of the dominants of all
strata are OBL, FACW, or FAC species (including
FACW+, FACW., FAC+, and FAC:). or

3) A plant communiry has a visually estimated
percent coverage of OBL and FACW species that
emed:hecmgeofFACL and UPL species; or

4) A frequency analysis of all species within the
community yields a prevaieace index value of less
than 3.0 (where OBL = 1.0. FACW = 2.0, FAC =
3.0, FACU = 4.0, and UPL = 5.0); or

5) A plant communiry has less than or equal t0
50 percent of the dominant species from all strata
represented by OBL. FACW, and/or FAC species.
or a frequency analysis for all species within the
communiry yieids a prevalence index value greater
than or equal 10 3.0. and hydric soils and wetiand
hydrology are present. (Note: In other words, if the
hydric soil and wetland hydrology criteria are met,
then the vegention is considered hydrophytc. For
purposes of this manual, these simatons are teated
as disurbed or problem areza wetlands because
these plant communities are usually nonwetlands. )

Other Sources of Information

3.7, Besides leamning the field indicators of hydro-
hytic vegention presented above, one should also
Em with the technical literarure on wet-
lands, especially for one's geographic region.
Sources of available literature include: taxonomic
plant manuais and field guides: scieadfic journals
dealing with botny, ecology, and wetlands in par-

ticular; technical government repons on wetlands:
proceedings of wetland workshops, conferences,
and symposia: and the FWS's natonal wetland
plm%wl::hmnmihahmszoxmm
on about plant species. Appendix A presents
exampies of the first four sources of informarion.
In addition, the FWS's National Wetlands Invento-

hydruphyucphmemxhnmybemﬁed
in the field to improve one's knowledge of such
comuuunites in partcular regions. .

Hydric Soils

ton affects solubility, movement, and aggregaton
of these oxides which is reflected in the sail colar
and other physical characteristics that are usually
indicative of hydric sails. (Note: Much of the back-
ground matenal for this secdon was uken from
"Hydric Soils of New England™ [Tiner and Vene-
man 1987].)

3.9. Soils are separated into two major types on
the basis of material composinon: organic soil and
mineral soil In general, soils with at least 18 inch-
es of organic maerial in the upper pan of the soil
poﬁhndnhm&mmﬂmon
bedrock are considered organic soils
Sodshrgelycomposedofand.nh.mdlcrchy
are mineral soils. (For technical definitions, see
'l'ggisl) Taxonomy”, U.S.D.A. Soil Survey Snff

gence or soil saturation during the growing season.
These sanurated conditions impeds acrobic decom-
position (oxidation) of the bulk organic materials
such as leaves, stems, and roots, and encourage
their accurmulation over time as peat or muck. Coa-
sequently, most organic soils are characterized as
very poorly drxined soils. Organic soils rypicaily
form in wateriogged depressions, and peat or muck
deposits may range from about rwo feet w0 more
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than 30 feer deep. Orgmxcsoxlsdsodzvelopm
low-lving areas along coastal waters where tdal

. flooding is frequent.

3.11. Hydric organic soils are subdivided inwo
three groups based on the presence of idennfiable
plant matenal: (1) muck (Saprists) in which two-
thirds or mare of the material is decomposed and
less than one-third of the plant fibers are idenrifia-
ble; (2) pext (Fibrists) in which jess than one-third
of the matenial is decomposed and more than two-
thirds of the plant fibers are stll identifiable: and
(3)mckypmoxpeuymuck(ﬂmm)mwhmh
the rario of 10 identifiable plant maner
is more nearly even (US.D.A. Soil Survey Saff
1975). A fourth group of organic soils (Folists) ex-
Rcipianon ¢acEods thh erapOTARSHEALOR Ti,
¢ evapOTanspiraton rate,
but these soils are never samfated for more than a
few days after heavy nains and thus do not deveiop
under hydric condinons. All organic soils, with the
exceprion of the Folists, are hydric soils.

3.12. When iess organic material accumuiates in
soil, the soil is classified as minersl soil. Some
mineral soils may have thick arganic surface layers
due 1 heavy seasonal rainfall or a high water table,
yet they are suill largely of mineral maner
(Posnamperuma 1972). Mineral sails that are cov-
ered with moving (flooded) or standing (ponded)
wawer for significant periods or are samursted for ex-
tended periods during the growing season are clas-
sified as hydric mineral sails. Sail saturation may
result from low-lying ut,:pognphm position,
groundwater seepage, or the presence of a slowly
mble layer (e.g-. clay, confining bedrock, or

3.13. The durarion and depth of soil saturation are
essential criteria for identifying hydric soils and
wetlands. Soil morphological feamures are com-
monly used to indicare long-term sail moisture re-

mrmm:mmmmm
are gieying and monling.

3.14. Simply described, gleyed soils are predomi-
nandy neutral gray in color and occasionally green-

colors resnit from a process known s gleizaton.
Prolonged sanranion of mineral soil converts iron
from its oxxdmd (ferric) form to its reguced (ferro-
us) state. These reduced may be com-
pletely removed from the soil. resulting in gleying

gimes (Bouma 1983). The two most widely recog-

nhcrblnuh gray. In gleyed soils. the distinctive

(Veneman, er al. 1976). Minenl soxls that are al-

bydric soils. These soils often show evidence of
oxidizing conditions only along root channels.
Some nonhydnc soils have gray lavers (E-
bmm)mmdmzlybelowﬁzennfm iaver tha:
are gray for reasons other than saruraton (e.g..
leaching due to organic acids). These soils often
have brighter (e.g., brownish or reddish) layers

below the gray layer and can be recognized as non-

hydric on that basis.

3.15. Mineral soils that are alternately samrated
and oxidized (aerated) during the year are usually
moctied in the part of the sail that is seasonally wet.
Motties are spots or blotches of different colors or
with the dominant
(mstrix) color. The sbundance, size, and color of
the monies usually reflect the duration of the satw-
ration period and indicate whether or not the soil is
zmgmmmmnmmmmvm

with brown or yellow monties are usually saw-
ramed for long periods during the growing season

‘mmdanﬁeduhmswsmnmpndum

nsatly brown or yellow with gray mortties are sawm-
rated for sharter periods and may not be hydnc.
Minerai soils that are never samrated are usually
bright-colored and are not monled. Realize, how-
ever, that in some hydric sails, morties may not be
visible due to masking by organic maner (Parker,
aal 1984).

3.16. 1 is imporant t0 note that the gleizarion and
mottle formation processes are srongly influenced
the acriviry of cerain soil microorganisms.
microorganisms reduce iron when the soil
environment is anserobic, that is, when virmally no
free oxygen is present, and when the s0il contains
organic mareer. If the soil conditions ave such that
free oxygen is present, organic maner is absent, or
wmmlow(bdowtl?‘)lomm
microbial actvity, gieization will not proceed and
mosties will not form, even though the soil may be
ssmrated for prolonged periods of time (Diers and
Anderson 1984).

Soll Colors

. 3.17. Sqil colors often reveal much about a soil's

wetness, that is, whether the sail is hydric or non-
hydric. Scientists and others examining the sail can
wmwmculwwbycmmg

/6/,(1;&?/0__///57\0

i
N -

102022




s i e

the soil sarnple with 2 Munsell soil color chart. The
sandardized Munsell soil colors are identified by
three components: hue, value. and chroma. The
hue is related to one of the main spectral colars:
red, yellow, green, blue, or purple, or vanious mix-
tures of these principal colors. The value refers w
the degree of ighmess. while the chroma notnaton
indicates the coior swengtn or puriry. In the Mun-
sell soil color book. each individual bue has its
own page, each of which is further suddivided into

“units for vaiue (on the vertcal axis) and chroma

(horizontal axis). Although theoreteally exch sail
color represents 2 unique combinasion of hues, val-
ves, and chromas, the number of combinations
common in the 3oil eavironmmen: usually is lismited.
Because of this nmmmdmefmmnm
m:uon of each soil color is expensive, the
sail color book conmins 8 limired number
of combinarions of hues, values, and chromas. The
color of the soil mamix or a monle is determmined by

comparing a soil sampie with the individual color .

in the soil color book. The appropriate Mun-

color name can be read from the facing page in
the "Munsell Sail Color Chans” (Kallmorgen Cor-
mnnn1975) Chramss of 2 or less are consid-

ered low chromas and are often diagnostic of hy-
dric soils. Low chroma colors include black,
vatious shades of gray, and the darker shades of
brown and red.

Hydric Organic Soils

3.18. Hydric organic soils can be easily recog-
mized as black-colored muck and/or as black to dark
brown-colored peat. Distinguishing mucks from
based on the relatve degree of decomposition
18 fairly simple. In omcks (Saprists), almos all of
the piant resmaing have been decomposed beyond
recognition. When rubbed. tucks feel gressy and
leave hands dirry. In conmrast. the piant remains in
peass (Fibrists) show very lintle decomposition and
the ariginal constinient plants can be recognized
fafrly easily. When the organic materiai is rubbed
‘between the fingers, most plant fibers will remain
identifiable, leaving bands relatvely clean. Be-
tween the extremes of mucks and peats, organic
nkmmpmuydmmposedplmﬁbm(ﬂm-
ists) can be recognized. In peary mucks up 10 two-

thirds of the plant fibers can be destroyed by rub-
bing the materials between the fingers, while in
mucky peats up to two-thirds of the plant remans
unnmogmablen.fwrmbbmg,

Hydric Mineral Soils

3J&Hym;.nun:aﬂwdsmef£mdxfﬁcuh
w ideaafy ydric organic soils because most
smkmhydm.wtnhmmaﬂmh

i
H
&
fil:
i
il

i
it
it
EE

I

dzkmfmhymmmebutm&mof
current wemess, since the orange-colored moxties
are very insoluble and once formed may remain in-
as relict monties of former wemess (Diers
and Anderson 1984).

Eel

E

bas prepared s list of the Nation's hydric soils.
State lists have aiso been prepared for sutewide

the map or vice versa. Also, tome map units (..,
alluvial land, swamp, tidal marsh, mock and peat)

be hydric soil areas, bur are noc on the hydric
mhmbeummeymnmgxmnm
name a1 the tine of mapping.

3.32. Because of these limitations of the national
snd State lists, the SCS also maintains lists of hy-
dric sail map unis for esch county in the United
States. These lists may be obaained from local SCS
district offices and are the lists to be used
mmmm«hmmmhmnu

/4/% /4 )’ /z:/a?()
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map units lists idendfy all map units that are either
named by & hvdric soil or that have a potennal of
having hydric soil inclusions. The lists provide the
map unit symbol. the name of the hydric sail pant
or parts of the map unit, infarmation on the hydric
:ox.l composition of fd;;;:ap s:mm' n:; probable
andscape position o c in the map unit
delmanonpo'l'hemym also incliade map units
.. named by wiscellaneous iand types or bigher ievels
in "Soil Taxonomy" that meet hydric soil criteria,

Soil Surveys

3.23. The SCS publishes county soil surveys for
mwhmmdmappmgumhcd.&dm—
veys that mee: standards of the Nationsi

mSmlva(N@S)musedn:dmufydﬂm

may be
published (compieted) or nppublished (on file at lo-
cal SCS district offices). Published soil surveys of
an ares may be obrained from the local SCS district
office or the Agriculmral Extension Service office.
léJgnbhshedmp:mybeobmnedﬁmmeba)

3.24. The NCSS maps four kind of map units: (1)
comsaciations, (2) compilexes, (3) associations, and
(4) undifferentared groups. Consocianions are soil
map units named for a single kind of soil (taxon) or
miscellaneous area. Seventy-five percent of the
ares is similar to the taxon for which the unit is
pamed. When named by 3 hydric sail, the map anit
is considered 2 hydric soil map unit for wedand de-
werminations. However, small areas within these
INEp UNits may not be hydric and should be excind-

ed in delineanng wetlands,

3.28. Camplexes and associazions are soil map
unirs named by two or mare kinds of sails (taxa) or
miscelianeous arexs. If all taxa for which these map
mmnmdmhydnc.theulm‘pmmy
be considered a hydric soil map unit
determinations. If cnly part of the map unit is made
up of bydric soils, only those partions of the map
unit that are hydric are considered in wetand deser-
minsHions.

3.26. Undifferensiated groups sre soil map units
named by two or more kinds of soils or miscellane.
ous areas. These units are distinguished from the
others in that "and” is used as a conjunction in the
name, while dashes are used for cornplexes and as-
sociations. If al]l components are hydric, the map

unit may be considered a hydric soil map unit. If
one or more of the soils for which the unit is

Use of the Hydric Soils List and
Soil Surveys

3.27. nehymcnkhnmdmwsoﬂmvs
may be used o help desermine if the hydric sail cri-

Field Indicators

3.28. Sevenal field indicators are available for de-
termining whether & given sail meets the definition
and criteria for bydnc soils. Other factors © con-
sider in recognizing hydric soils include obligate

L )
dutdbmgmym&nhmmm
presenc

1) Organic Soils - Verious peats and mucks are
casily recognized as bydric saiis. Organic soils that
are cropped are often drained, yet the waser table is
closely managed to minimire oxidstion of organic
maner. These soils often rerain their hydric soil
characteristics and, if 30, meet the weziand hydrol-
oy ez

2) Histic epipedons — A histic epipedon (organ-
ic surface layer) is an 8- to 16-inch organic layer st
or nexr the surface of & hydric mineral s0il that is
samurated with water for 30 consecusrive days or
more in most years. It conmins a minimum of 20
percent OrgaAnic maner whesn no clay is presentor s

A #,0-130¢ Lo
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minimmum of 30 percent organic mater when clay
content is 60 percent or greater. Soils with histic
epipedons are inundated or saturated for sufficient
penods 1o greaty retard 2erobic decomposition of
Organic marter, and are considered hydric soils. In
general, 2 histic epipedon is a thin surface layer of
pext or muck if the soil has not been plowed
(US.D.A. Soil Survey Staff 1975). Hisde epiped-
ons are technically classified as Qa. Oe, or Oi sur-
face layers, and in some cases the terms "rpucky”
or “peaty” are used as modifiers to the minenai soil
texmre term, e.g., mucky loam.

3) Sulfidic mazerial ~ When soils emit an odor
of rouen eggs, hvdrogen sulfide is preseat. Such
odars are only detected in waterlogged soils that are
essentially v sanzrated and have sulfidic
material wmnn a few inches of the soil surface.

- Sulfides are produced only in reducing environ-
ment. Under saurated conditions, the suifates in
water are biologically reduced to sulfides as the ar-
ganic mxeerials acoymulate.

4)Aqwcorpmmmomregm-u¢q-

uic moisture regime is a reducing one. ie., it is vir-
toally free of dissolved oxygen, because the soil is
ssturated by ground water or by water of the capil-
laryfnnge (‘U.S.D.A Soil Survey Staff 1975). The

saturated if water stands in an un-
hnedbmholeausbauowemgh depth that the
cmlhryﬁmgemchesthewnmface.mm
noacapillsry pores. Because dissolved oxygen is
removed from ground water by respiration of mi-
cToOrgANisms, o018, and soil fauna, it is aiso im-
plicit that the sail be above biologic
zero (41°F) at some time while the sail is saneramd.
Sails with peraguic moisture regimes are character-
ized by the presence of ground water always at or
nexr the soil surface. include sails of tidal
marshes and soils of closed, landlocked depres.
mummfedbymmsmm
peraquic moisure $ are aiways hydric under
namuaondxms oils with aquic maisture re-
gimes are usually hydric, but the NTCHS hydric
soil criteria should be verified in the field

8) Direct observarions of reducing soil condi-
rions - Soils sarurated for long or very long dura-
ton will usually exhibit reducing conditions a1 the
ume of saturaton. Under such conditions, ions of
iron are wansformed from a ferric (oxidized) state o
a ferrous (reduced) state. This reduced condition
can often be detected in the field by use of a colori-
metnic field test kit When a sail extract changes toa

pink color upon addition of a-s-dipyridil, ferrous
iros is present. which indicates a reducing soil en-

viroument at the time of the test. A pegative result

6) Gleyed, low chroma, and low chromal
mouled soils - The colors of various soil compo-
pents are often the most diagnostic indicatar of hy-
drie soils. Colors of these components sre strongly
infloenced by the frequency and duration of soil
samranon which leads to reducing sail conditions.
ydric mineral soils will be either gieyed or will
have low chroms msix with or without bright

Em

A) Gleyed s0ils - Gleying (bluish, green-
ish, or grayish colors) iramediately below the A-
hama‘innindiaﬁmoflmmsoﬂ.
and gleyed soils are bydric soils. Gleying can oc-
cur in both mouled and unmontied soils. Gleyed

cmpa:nm 1975). (CAUTION: Gleyed con-
ditions normally extend throughout sseurated sails.
meof:mhmmmyﬁ-haimdnenleach-
ing and not to samranon; these laner soils can often |
bemgnmdbymﬂn-eolaedhm below the
E-hosizon.

B) Other low chroma soils and monried soils
(u..:oal:m:hlowmchmadmxh or

monly develop moules. Soils that have brightly
colored motties and & low chroms matrix sre indi-

cative of a floctuating water table. Hydric mineral
soi.ls usually have one of the following color fea-
tures in the horizon immediately below the A-
horizon:

(1) Marrix chroma of 2 or less in
mottied soils, or

C)M:mxdumoflcrhamnn-
mottled soils.

i
1
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{Noze: See p. 59 for mollisols exceprion.)

Colors should be determined in soils that
are or have been moistened. The chroma require-
ments above are for soils in a moistened condinon.
Colors noted for dry (unmomstened) soils should be
clearly stated as such. The colors of the topsoil are
often not indicasive of the hydrologic simarion be-
cause culdvation and soil earichment affect the
original sail colar. Hence, the soil colors below the
A-horizon (usually below 10 inches) often omst be
exantined. :

(CAUTION: Beware of problemaric hydric soils
that have colors other than those described above:
see problem area wetlands section, p. 55.)

7) Iron and manganese concretions - During
the oxidaton-reducton
nese in suspension are sometimes segregated as
oxides into concresons or soft masses. Cancre-
tions are local concentrations of chemical com-
-pounds (e.g., iron oxide) in the form of a grain or
nodule of varying size, shape, hardness, and color
(Buckman and Brady 1969). Manganese concre:
ﬁmmusunyblackordarkhmvn.whileim
concretions are usually vellow, orange or reddish
brown. in bydric soils. these concrenons are also
usually accompanied by soil colors described

8) Coarse-textured or sandy hydric soils -
Maay of the indicators listed sbove cannox be ap-
plied to sandy soils. /r parncular, salcolor:hauld
not be used as an indicasor in moss sandy soils (see
problem area wetlands secton, p. 55). However,
three soil features may be used as indicaurs of hy-
dric sandy sails:

A) High organic master content in the sur-
Jace horizon - Organic maner tends 1o accumnlate
above or in the surface harizon of sandy sails that
mmmu:ammdwmmfonng-
nificant partion of the growing season. The mineral
swiace lzyer generally appears darker than the min-
eral material immediately below it due 10 organic
maner interspersed among or adhering to sand par-
ticles. (Note: Because organic matter siso accumu-
lates on upland soils, in some instances it may be
difficult to distinguish a surface organic layer asso-
cisted with & wetland site from liner and duff asso-
ciated with an upland site unless the species com-
ponncnof!hcmcmm!sudeumned.)

iron and manga- -

B) Dark verncal streaking of subsurface ho-
rizons by organic maner - Organic maner is moved
downward through sand as the water uble fluctu-
ates. This often occurs mare rapidly and o a grear-
er degree in some vertical sections of a sandy soil
containing high content of organic mater than in
others. Thus, the sandy soil appears verucally
streaked with darker areas. When soil from a dark-
¢er grea is rubbed berween the fingers, the dark or-

> ing the & |

C) Wer Spoda:al: As organic marner is
through some sandy soils. it

emanlymgdspd:mmemgble This'

organic maner may become slightly cemented with
aluminum. Spodic horizons oftea occur at depths
of 12 1o 30 inches below the mineral surface. Wet
(formeriy called "groundwater podzolic
sails™) usoally have thick dark surface horizons
dmmlnghmcmcmmmm:k.dnnm
E-borizons above s very dark-colored (black)
spodic horizon. (CAUTION: Nex all sails with
s:!:cn'zztmuneeuhehydncsmlcx'umm.se:

p 58)

(Note: In recemtiy deposited sandy material,
such 18 accreting sand bars, it may be impossible
to find any of the above indicators. Such cases are
considered nawral, problem area wetlands and the
dewerminarion of hydric soil shouid be based on
knowiedge of local hydrology. See p. 57-58).

Wetland Hydrology
32, mm;fuueumgwahndsn wet.

hydrology”, that is, permanent or periodic in-
nhnmwmlm:mfmnn;ﬁamm‘:d

(unnyavnkam)dmgme growing ses-
wetlands

son. All are, therefore, at least periodical-
ly wet. Many wetlands are found along rivers.
lakes, and esmaries where flooding is likely to0 oc-
m.vmleothewalndsfammuo!mddepns-

sions surrounded by upiand where surface water
cdbca.Snuothu!devdoponslopesofvuymg
swepness, in RUface water drainageways or where
pround water discharges o the land surface in
Spring Or secpage areas.

3.30. Numerous factors influence the wemess of
an ares, including precipitadon, szangraphy, to-
pography, sail permesbility, and plant cover. The

,&/,Uq /;,p FF2 "
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frequency and duration of inundation or soil satura-
tion are impartant in separating wetands from non-
wetlands. Duration usually is the mare important
factor. Areas of lower elevation in a floodplain or
marsh bave longer duration of inundation and satu-
ranon and often more frequent periods of these
conditons than most areas at higher levels. Flood-

plain configuradon may significantly affect the du-
ration of inundation by facilitating rapid runoff or
by causing poor drainage. Soil permeability related
10 the texnrre of the soil also influences the duration
of inundation or soil sanuration. For example, clay-

ey soils absorb water more siowly than sandy or

losmy sails, and therefore have slower permeabili-
ty and remain sawrated much longer, Type and
amount of plant cover affect both degree of inunda-
tion and duraton of saturated soil conditions. Ex-
cess water drains more siowly in areas of abundant
plant cover, thereby increasing duration of inunda-.

- tion or soil sanuration. On the other hand, panspira-

tiop rates are higher in areas of abundant plant cov-
er, which may reduce the duration of soil
sanzazon.

331. To determine whether the wetiand hydrolo-

gy criterion is met. ane should consider recarded
dm. aerial photographs, and field indicators that
mdmu-mdmevxdemedmmdmonor
soil samuration.

Recorded Dota

ki v Recaxded hydrologic data usually provides
bath short- and long-term information on the fre-

» and durarion of flooding, but litle or no in-

n on soil sanration peniods. Recorded dana
include stream gauge dauw, lake gmge datn, tidal
gange dat, flood predictions, and historical flood
records. Use of these dan is commonly limited to
areas adjacent to streams and other sirmiiar areas.

Recorded dats may be available from the following
sources:

1) CE district offices (dan for major warerbod-
jes and for site-specific areas from planning and
design documens)

2) U.S. Geological Susvey (stream and tdal
gange dana)

3) National Oceanic and Ammospheric Admms

© wration (tidal gavge dan)

4) State, county and local agencies (fiood daza)

de) SCS sute offices (small watershed projects
)

6) private developers or landowners (site-
specific hydrologic data, which mav include water
=bie or groundwater well data).

Aerial Photographs

333. Aerial photwgraphs may provide direct evi-
dence of inundation or soil sanzation in an area. In-
undation (flooding or panding) is best observed

gions when snow and ice are gone and lesves of
deciducus trees and shrubs are not yet presern:.
This aliows detection of wet sail conditions that
would be obscured by the tree or shrud canopy: at

gyvoddhebenmdmngthewmn
m these latter areas.

3.34. It is most desirable to examine several con-
secutive years of early spring or wet season aevial
photographs 10 document evidence of wetland in-
undation or soil samuration. In this way, the effects
of abnormaily dry springs, for exampie, may be
minimized. In interpreting aerial photographs, it is
important to know the anwecedent weather coadi-
tions. This will help eliminate porential misinwerpre-
umions cansed by abpormally wet or dry periods.
Cmut.heU.S Wmmeeforhmw
westher records. Aerial photographs far agricultu.
nal regions of the country are often available at
counry affices of the Agricultiral Sabilization and
Conservation Service.

Fleld Indicators

3.35. At cerain times of the year in most wet-
lands, and in certain rypes of wetlands at most
times, wetland hydrology is quite evident, since
surface water or satgrated soils (e.g., SOfgy Or
mundnfom)mybeobmved.\’exmmy

instances, especially slong the uppermost boundary
of wetlands, hydrology is not readily apparent.
Consequently, the wetland hydmlogy criterion is

/u)/d, 6t zoﬂ




o

. TN ISP G Y Y
L T N T, VA iy

often impracticable for delineating precise wedand
boundanes. Despite this limitarion, hvdrologic in-
dxworscanbeusefulforconﬁmngmname
with hydrophytic vegetation and hydric soils still
exhibits wetland hydrology and that the hydrology
has not been significantly modified w0 the extent
that the xrea is now effectively drained. In other
words, while hydrologic indicators are sometimes
diagnosoe of the presence of wetiands, they are

(e.g., in the case of some field mdxnm) for de-
lineating wetland boundsries. In the former case,
surveying the wetland boundary according to ele-
vmdmrehmdtomaﬂedﬂooddm.fuu-
mle.ngew:nytoom-conﬁmn g and may

3.36. Xf significant drainage or groundwater aiter-
anon has taken place, then it is necessary w deter-
mine whether the area in queston is effectvely
drained and is now nonwetland or is only pardy
drained and remains wetiand despite some hydro-
logic modification. Guidance for determuning
whether an ares is effectively drained is

mthcos?ammdnnubedduw(p 50). In the ab-
sence of visible evidence of significant hydrologic
modification, wetland hydrology is presumed o
mhmmmmhmghmmwmm

3.37. The following hydrologic indicators can be
amdqmcklymtheﬁeld.ﬂthwghmm
not necessarily indicative of hydrologic events dur-
ing the growing season or in wetlands alone, they
do provide evidence that inundation or soil satura-
tion have occurred at some time. One shouid use
good professional judgement in deciding whether
the hydrologic indicators demonstrate that the wet-
land hydrology criterion has been satisfied When
coasidering these indicators, it is important to be
aware of recent extremne flooding events and beavy
ruinfall periods that could cause low-lying nonwet-
- lands 10 exhibit some of these signs. It is, there-
fore, best to avoid, if possible, field inspections

L4
though wetland hydro should always be con-- -
; logy ys

during and immediately after these events. If not
possibie, then these events must be considered in
making a wetland determunation. Also, remember
that hydrology varies seasonally and annually as
wlludaﬂy,andthaxungmﬁczmnmcsof:he
year (e.g.. late summer for most of the country) the
water tables are at their lowest points. At these iow
water periads. signs of soil ssturation and flooding
may be difficult 10 find in many wetlands.

simply observing the areal extent cf inundation.
However, both scasonai conditions and recent
westher conditions should be contidered when ob-
serving an avea becsuse they can affect whether
surface war is present oo a ponwetand site.

vary depending on soil texture. In some cases, the
upper level a1 which water is flowing into the hole
can be observed by examining the wall of the hole.
This level represents the depth to the water uable.
The depth to sararated soils will always be nearer
the suxface due 10 a capillary fringe. In some heavy

served at the boom of the bole but has not filled w
the 12.inch depth, examine the sides of the hole
and desermine the shallowest depth at which water
nmumwmmymua-
wewd by a “squeeze test,” which invoives tking 3
soil sample within 18 inches (actual depth depends
on soil permeability) and squeezing the sample. If
free water can be extracted, the soil is saturated at
the depth of the sample at this point in dme. When
applying the soil sazaration indicator, both the sea-
son of the year and the preceding weather condi-
tions must be considered. (Note: It is not necessary
mmﬂymcsoummnmemof

If the NTCHS criteria for hydric soil
are meL, it can be assumed that an area is sarurated
to0 the surface or inundated at same point in time

. during an average rainfall year.)

'3) Oxidized channels (rhizospheres) associated
with living roots and rhizomes ~ Some plams are

,é//b Gp /70520
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indicates a frequency toward the Tower end of the category (less frequently
found in wetlands).

Indicator Categori

Obligate Wetland (0Bl). Occur almost always (estimated probability >99%)
under naturai conditions in wetlands.

facultative Wetland (FACW), Usually occur in wetlands (estimated
probability 67%-99%), but occasionally found in nonwetlands.

Facultative (FAC)., Equally likely to occur in wetlands or nonwetlands
(estimated probability 34%-66%).

Eacuitative Upland (FACU). Usually occur in nonwetlands (estimated
probability 67%-99%), but occasionally found in wetlands (estimated
probability 1%-33%). :

Obligate Upland (UPL)., Occur in wetlands in another region, but occur
almost always (estimated probability >99%) under natural conditions in
nonwetlands in the region specified. If a species does not occur in
wetlands in any region, it is not on the Ngtional List

The wetland Indicator categories should not be equated to degrees of
wetness. Many obligate wetland species occur in permanently or
semipermanently flooded wetlands, but a number of obligates also occur
and some are restricted to wetlands which are only temporarily or
seasonally flooded. The facultative upland species include a diverse
collection of plants which range from weedy species adapted to exist in
a2 number of environmentally stressful or disturbed sites (including
wetlands) to species in which a portion of the gene pool (an ecotype)
always occurs in wetlands. Both the weedy and ecotype representatives of

the facuitative upland category occur in seasonally and semipermanently
flooded wetlands.

R_!ND (Regional Indicator)

The estimated probability (Tikelihood) of a species occurring in wetlands.
versus nonwetlands in the region. Regional Indicators reflect the
unanimous agreement of the Regional Interagency Review Panel. If a
regional panel was not able to reach a unanimous decision on a species,
NA (no agreement) was recorded in the regional indicator (R_IND) field.

An NI (no indicator) was recorded for those species for which insufficient
information was available to determine an indicator status. A
nonoccurrence (NO) designation indicates that the species does not’ occur
in that region. An asterisk (*) following a regional Indicator identifies
tentative assignments based on 1imited information from which to determine
the indicator status. In the listings for the States divided into two

regions (Montana, Wyoming, and Colorado), both regional Indicators are
reported

i p- A0
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. Page 13
NATIONAL LIST OF PLANT SPECIES THAT OCCUR IN WETLANDS: 1988--NORTHEAST (REGION 1)
SC1-NANE AUTHOR COMMON-KANE RIIND  NAT-IND HAB)T
PASPALLIY PRAECOY WAL TER PASPALUM EARLY FACMe  FACKH OBL PG
PASPALLR PUBIT LORUWY RUPR. X FOURN. PASPALLRY HAIRY-SEED FAC  FAC FaCH PNG
PASPALLNY REPENS BERCIUS PASPALUN_MATER OBl  OBL ¢ .
PASPALLN SETACE(N MICHX. PASPALUR_ THIN FACUs UPL FAC PNG
PASPALLR URVI1LLL T siew. GRASS VASLY FAC FAC 401
PASPALL VACINATUN SUARTT PASPALUN SEASHORE ] FACH,0BL PNG
PEDICULARIS CANADEAS!S L. LOUSCUORT EARLY MOOD FACU FACU FACe (11
PEDICULARIS FURBISHIAE S. HATS. LOUSTUORT FURBISH FACHe §ACU+ P
PEDICULARIS I ANCEOLATA RiCHX. LOUSENORT , SuAM FACH  FACH 0BL PN
PELTANDRA LTEOSPADIX FERNALD ARUM GREEN ARROM ot om PMEF
PELTANDRA VIRCINICA (1.) XUNTH ARUN_ARRON o 0Bl PNLF
PENSTERON ALLLY 10RUN PENRELL BEARDTONGUE L OML AND FACH  FACH FACH PNF
PENSTERON DICITALIS (T & BEARDIONGLE _F OXCLOVE FAC  FAC- FACH- PN
PUNSTEAONY LAEVICATYUS SOLAND . BI ARDTONGUE . SWOOTH FACU  FACY FAC 2]
PINSTEMON PALLIOUS SHALL BEARDTOMGUE PALE fACU Pt FaCH rs
PINTHORU SEDOIDES L. DITCH- STONECROP OBL OBt PN
PURILLA FRUTESCENS (1.) GRITTON PLANT BEEF-STEAK FACUs FACU+ FACe AlF
PIRSEA BORBONIA (L.) SPRENG. BAY RID FACH  FACH NT
PTASITES FRIGIQUS (L.} R, . COLISFOOT ARCTIC SMEEY FACH FAC_FACN PNF
PITASITES PALNATUS (A11.) CRAY COLISFOOT SWEET $ACM  FAC FACH PN
PETUNIA PARVIF LORA Juss. PETUNIA_SEASIDE FACH  FAC TACM AN
PHACELTA RAMUINCULACEA (NUTT.) CONSTANCE SCORP1ON-REED  BLIX FACH  FACH AN
PHACELIA VISCIOA (BENIH, EX-LINDL.) TORR. SCORP 10N-MEED ST ICKY L) Py AN
PYALARIS ARUNDINACEA L. CRASS REED CANSRY FACHs FACH OBL PNG
PHALARIS CAVARIENSIS L. CRASS COMMON CANARY FACU  UPL_FACU AG.
PHALARLS CAROLINI VA MALTER GRASS .CAROL INA CANARY FACH  FACKH AN
PHLEY ALPIMUN L. TINOTHY ALPINE FACH  FACU FACH PN
PHLELW PRATENSE t. TINOTHY fact facy PIC
PYLOX CARDLINA t. PHLOX _THICK-LEAF FACU  FACU FACH PNF
PHIOY DIVARICATA L. PHLOX NOODL AND FACU  UPL _FACU PHF
PHLOY GLABERRINA L. PILOX_SMOOTH FAC  FAC FACH PN
PHLOY NACULAT A L. PHLOX MEADOM FACH TAC FACH+ PIE
PHLOY PANICULATA t. PHLOX FALL FACU  TACU . PN
PHLOX PILOSA L. v PHLOX DOMNY fACY  FACU FAC PHF
PHRAGRITES AUSTRALIS (CAV.) TRIN. £X STEUD. REED . COMON FACH  TACM FACH PNEG
PHY LA LANCEOLAT A (MICHY. ) CREI FROG-FRUIT LANCE-LEAF. 0Bt FACH OBL 4
PHY LA NODIF LORA (L.) GREENE TROG-FRUIT COMNON TACH  TACH OBL PN
PO LLANTIUS CAROLINIENS)IS WALTER LEAT -TLOMER, CAROL INA FACe  TAC FACe AN
PASALIS ANCULATA L. GROUND-CHERRY CUT-LEAF fAC  FACU_FAC AN
PASALIS PUBESCINS L. GROUMD-CHERRY LOM HAIRY FACU-  UPL _FAC ANF
PHYSOCARPUS OPULIFOLIUS (L.} nAxin. NINEBARK EASTERN FACH-  UPL _FACH- NS
PHYSOSTECIA INTERMEDIA (WUTT.) ENGELN. & GRAY ORACON-HEAD, SLENDE R FACH- FACM-_ OBL PNF
P SOSTEGIA LEPIOATLLA SmaLL DRAGON-HEAD_ SLENDER -LE AF oBL  0BL PN
P SOSTEGIA PURPUREA (NALTER) BLANE DRAGON-HEAD  PURPLE TACH  FACK PN
PHYSOSTCGIA VIRCINI WA (L.) BENIN. - DRAGON-HEAD F AL ST FACe  FACe OBL PN
PHYTOLACCA AMERICANA L. POKEMEED COMMON TACUs  FACU+ FAC PN
PICEA GLAIKCA (ROENCH) VOSS SPRUCE _WHITE fact  Facy R
PICEA NARI ANA (MitL.) 8.5.P. SPRUCE _B1.ACK TACH- FACH- FACH Nl
PICTA RUBINS SARG. SPRUCE _RID _ Facy  FACy L
PILEA FONT ANA (LUNELL) RYDB. CLEARMEED  SPRINGS FACHs  FACH OBL ANF
PILEA AR LA {L.) GRAY CLEARUEED, CANADA TACH  FAC FACU AN
PINCUICULA VULCARIS L. BUTTERNORT . COMMON oBL  OBL PNF

PASPALUM PRAECOX
PINGUICULA VULGARIS
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) A rectassificauon for more restrictive uses may be maage wnen:

4
H

It is demonstrateq 1o the satisfaction of the Depanment that the waters
shouid be set asiae (o represent the naturai aguatic envirecnment ana its
associated biota: or
2. ltis demonstratea to the satisiacuon of the Depantment that a mere
restrictive use is necessary to protect a unique eco:ogxcal system or
threatenea/endangereq specnes
(g) In those cases in which a thermal discharge is involved. the procedures for
reclassifying segments for more restrictive uses shall be consistent with section
316 of the Federal Clean Water Act.
7:98B-1.12 'Designated uses of FW1, PL, FW2, SE1, SE2, SE3, and SC waters
(@)  Inall FW1 waters the designated uses are:

1. Set aside for posterity to represent the natural aguatic environment and its
associated biota;

2. Primary and secondary contact recreation;

3. Maintenance, migration and propagation of the natural and established
aquatic biota; and

4. Any other reasonable uses.
(b)  Inall PL waters the designated uses are:
1. Cranberry bog water supply and other agricultural uses:

2. Maintenance, migration and propagation of the natural and established
biota indigenous to this unique ecoiogical system:;

‘3. Public potabie water supply after such treatment as required by law or
reguiations; '

4. Primary and secondary contact recreation: and
S. Any other reasonable uses.

(c)  Inall FW2 waters the designated uses are:

27 - ,4///,-.'/5,,&"'@; e

102034



Maintenance. migrauon ana cropagation of the naturai ana estaciisnea

. siota: : o

2. Primary ana secongary ccntact recreauon:
ingustriai ang agricuiturai water supply:;

4. Public potabte water suppiy afier sucn treatment as required by law or
reguiation; ana

5. Any other reasonable uses.
(d) Inall SE1 waters the designated uses are:
1.. Shelifish harvesting in accordance with N.J.A.C. 7:12;

2. Maintenance, migratuon ana propagation of the natural ana established
biota;

3. Primary and secondary contact recreation; and
4. Any other reasonable uses.
‘ (e) Inall SE2 waters the designated uses are:

1. Maintenance, migration and propagation of the natural and established
biota; '

2. Migration of diadrorﬁous fish:
3. Maintenance of wiidiife:
4. Secondary contact recreation; and
5. Any other reésonable uses.
(f) in all SE3 waters the designated uses are:
1. Secondary contact recreation:
2. Maintenance and migration of fish populations:
3. Migration of diadromous fish:

4. Maintenance of wiidlife: and

- 28 -
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S. Any other reasonapie uses.

G) nail SC waters tne agesignatea uses are:

Pl

'. Shelifish harvesting in acccraance wnh N.J.A.C. 7112
2. Primary and secondary contact recreation:

3. Maintenance. migration and propagation of the natural and established
biota; and

4. Any other reasonable uses.

7:9B-1.13 Designated uses of mainstem Delaware River and Delaware Bay as set
“forth in the "Delaware River Basin Commission, dministrative
Manual - Part lil Water Quality Reguiations,” rticle 3, dated May 22,
1991 including ali amendments and future supplements thereto.

(a) The designated uses for the mainstem Delaware River and Delaware Bay are
those contained in "Delaware River Basin Commission, Water Quality
Reguiations, Administrative Manuai - Part 111" Article 3, dated May 22, 1991,
including all amendments and future suppiements thereto.

| (b) The designated uses for other waters under the jurisdiction of the DRBC are as

set forth at N.J.A.C. 7:9B-1,15(d).

7:9B-1.14 Surface water quality criteria

(a) Surface water quality criteria for FW1 waters shall be maintained as to quality in
their natural state. '

(b)  Surface water quality criteria for PL waters are as follows:

1. These waters shall be maintained as to quality in their existing state or that

quality necessary to attain or protect the designated uses. whichever is
more stringent. :

I For Nitrate-Nitrogen a level of 2 mg/l shall be maintained in the
surface waters uniess it is shown that a lower level must be
maintained to protect the existing surface water quality.

.- ApHlevel between 3.5 and 5.5 shall be maintained uniess it is
demonstrated that a pH level outside of that range is necessary to
protect the existing/ designated uses.

// u’g/‘/”i%’[/ y
- 29 - N

102036

9



[aasibeind -]

7:9B-1.15 Surface water ciassifications for the waters of the State of New Jersey

a) This section contains e surface water c:assificatons for ine waters ci the State of
New Jersey. Surface water ciassifications are presented In tabular form.
Subsections (c¢) througn (g) contain surface water ciassifications by major drainage
pasin. Subsection (h) lists FW1 waters py tract within basins and subsection (i)
identifies the Outstanaing Nationai Resource Waters of the State.

{b) ‘The following are instructions for the use of Tables 1 through S found in N.J.A.C.
7:9B-1.15(c) through (g) respectively:

1. The surface water classification tables give the surface water classifications for
waters of the State. Surface waters of the State and their classification are listed
in the table covering the major drainage basin in which they are iocated. The
major drainage basins are:

i. The Atlantic Coastal drainage basin which contains the surface waters listed
in Tabie 1 in (c) below;

ii. The Delaware River drainage basin which contains the surface waters listed
in Table 2 in (d) below;

iii. The Passaic River, Hudson River and New York Harbor Complex dramage
basin which contains the surface waters listed in Table 3 in (e) below;

iv. The Raritan River and Raritan Bay drainage basin which contains the
surface waters listed in Table 4 in (f) below; and

v. The Walikill River drainage basin which contains the surface waters listed in
Table S in (g) below. :

2. Within each basin the waters are listed alphabeticaily and segment descriptions
begin at the headwaters and proceed downstream.

3. Tofind a stream:

i. Determine which major drainage basin the stream is in;

ii. Look for the name of the stream in the appropriate Table and find the
classification;

iii. For unnamed or unlisted streams, find the stream or other waterbody that
the stream of interest flows into and look for the classification of that stream -
or waterbody. The classification of the stream of interest may then be
determined by referring to (b)5 below. If the second stream or waterbody is
also unlisted, repeat the process until a listed stream or waterbody is found.
Use (b)Siv below to classify streams entering unlisted lakes.

4. Tofind a lake or other non-stream waterbody:
i. Determine which major drainage basin the waterbody is in;
ii. Look for the waterbody name in the appropriate Table;
iii. If the waterbody is not listed, use (b)Sii, Siii, Svi, and Svii below to determine
the appropriate classification.

$ C”L/C é
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' 2. Tofina unnamea waterways or waterpoqies or namea waterways or waterbogies
'wNICh Qo not appear in the listing, use the following instrucuons:

.. Unnamea or uniistea fresnwater streams that flow into streams ciassified as
FW2-TP, FW2-TM. or FW2-NT take the ciassification of the ciassified
stream they enter. uniess the unlisted stream is a PL water which is covered
in (b)Svii below. If the stream could be a C1 water, see (b)Svi below.

ii. All fresnwater lakes. ponds and reservoirs that are five or more acres in
surface area, that are not located entirely within the Pinelands Area
boundaries (see (b)5vii below) and that are not specifically listed as FW2-TP
or FW2-TM are ciassified as FW2-NT. This includes fakes, ponds and
reservoirs on segments of streams which are classified as FW2-TM or FW2-
TP such as Saxton Lake on the Musconetcong River. [f the waterbody could
be a C1 water, also check (b)Svi below.

iii. All freshwater lakes, ponds and reservoirs, that are less than five acres in
surface area, upstream of and contiguous with FW2-TP or FW2-TM
streams, and which are not located entirely within the Pinelands Area
boundaries (see(b)5vii below) are classified as FW2-TM. All other
freshwater {akes, ponds and reservoirs that are not otherwise classified in
this subsection or the following Tables are classified as FW2-NT. If the
waterbody couid be a C1 water, aiso check (b)Svi below.

iv. Unnamed or unlisted streams that enter FW2 lakes, ponds and reservoirs

take the classification of either the listed tributary stream flowing into the

. lake with the highest classification or the listed tributary stream feaving the
lake with the highest classification, whichever has the highest classification,
or, if there are no listed tributary or outlet streams to the lake, the first listed
stream downstream of the lake. If the stream is located within the
boundaries of the Pinelands Area, see (b)5.vii. below; if it could be a C1
water, also see (b)Svi below.

v. Unnamed or uniisted saline waterways and waterbodies are classified as
SE1 in the Atlantic Coastal Basin. Unnamed or unlisted saline waterways
which enter SE2 or SE3 waters in the Passaic, Hackensack and New York
Harbor Compiex basin are ciassified as SE2 uniess otherwise classified
within Table 3 in (e) below. Freshwater portions of unnamed or uniisted
streams entering SE1, SE2. or SE3 waters are classified as FW2-NT. This
only applies to waters that are not PL waters (see (b)Svii below). If the
waterbody or waterway could be a C1 water, also see (b)Svi below.

vi. If the waterway or-waterbody of interest flows through or is entirely located
within State parks, forests or fish and game lands, Federal wildlife refuges,
other special holdings, or is a State shellfish water as defined in this
subchapter, the Depanment's maps should be checked to determine if the
waterbody of interest is mapped as a C1 water. If the waterway or
waterbody does not appear on the United States Geological Survey
‘quadrangie that the Department used as a base map in its designation of the

gusr it g
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C1 waters. tne Depanment wiii determine on a case-Dy-case Dasis wnether
ihe waterway or waterpcay snouia. be aesignatea as C1.

711, All waterways or waterpogies. cr poruons of waterways or waterpoaies. that
are focatea within tre pounaaries of the Pinelanas Area establisnea at
N.J.S.A. 13:18A-113 are classified as PL uniess they are listea as FW1
waters in Table 6 in (h) below. A tributary entering a PL stream is classified
as PL onty for tnose peruons of the triputary tnat are witnin tne Finetanas
Area. Lakes are ciassified as PL only if they are located entirely within the
Pineiands Area.

6. The following 10 classifications are used for the sole purpose of identifying the
water quality classification of the waters listed in the Tables in (c) through (h)
below:

i. "FW1" means freshwaters wholly within Federal or State lands or special
holdings that are preserved for posterity and are not subject to manmade
wastewater discharges.

ii. "FW2-TP" means FW2 Trout Production.

ii. "FW2-TM" means FW2 Trout Maintenance.

iv. "FW2-NT" means FW2 Non Trout.

v. "PL" means Pinelands Waters.

vi. "SE1" means saline estuarine waters whose designated uses are listed in
N.J.A.C. 7:9B-1.12(d).

vii."SE2" means saline estuarine waters whose designated uses are listed in
N.J.A.C. 7:9B-1.12(e).

viii."SE3" means saline estuarine waters whose designated uses are listed in
N.J.A.C. 7:9B-1.12(f). '

ix. "SC" means the general surface water cfassification applied to saline coastal
waters. ,

x. FW2-NT/SE1 (or a similar designation that combines two classifications)
means a waterway in which there may be a sait waterffresh water interface.
The exact point of demarcation between the fresh and saline waters must be
determined by salinity measurements and is that point where the salinity -
reaches 3.5 parts per thousand at mean high tide. The stream is classified
as FW2-NT in the fresh portions (salinity less than or equal to 3.5 parts per
thousand at mean high tide) and SE1 in the saline portions.

7. The following water quality designations are used in Tables 1 through 5in (c)
through (g), respectively, betow:
"(C1)" means Category 1 waters:
n' "(tp)" indicates trout production in waters which are classified as FW1. This

is for information only and does not affect the water quality criteria for those
waters;

iii. "(tm)" indicates trout maintenance in waters which are classified as PL or
FW1. For FW1 waters this is for information only and does not affect the

water-quality criteria for those waters.

102039
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a2} The surface water c:assifications 1n Table 3 are for waters of the

. ‘ Passaic. Hackensack ana New York Harbor Ccmpiex Basin:
TABLE 2
‘Naterpocay Classificaucn
APSHAWA BROOK (Maéopin) - Entire iength FW2-TP(C1)
ARTHUR KILL '
(Perth Amboy) - The Kill anag its saline New Jersey SE2

tributaries between the Quterbridge Crossing and
a line connecting Ferry Pt., Perth Amboy to
Wards Pt., Staten island, New York

(Elizapeth) - From an east-west line connecting SE3
Elizabethport with Bergen Pt., Bayonne to the
Outerbridge Crossing
(Woodbridge) - All freshwater tributaries FW2-NT
BEAR SWAMP BROOK (Mahwah) - Entire iength FW2-TP(C1)
BEAR SWAMP LAKE (Ringwood State Park) - FW2-NT(C1)
BEAVER BROOK :
(Meriden) - From Splitrock Reservoir Dam downstream FW2-TP(C1)
. to Meriden Road Bridge
(Denviile) - Meriden Road Bridge to Rockaway River FW2-NT
TRIBUTARIES '
(Meriden) - Two tributaries iocated approximately FW2-TP(C1)
three quarters of a mile southwest of Meriden
BEECH BROOK '
(West Milford) - From State line downstream to FW2-TM
Monksviile Reservoir
BELCHER CREEK (W. Milford) - Entire length . FW2-NT
BERRYS CREEK (Secaucus) - Entire iength FW2-NT/SE2
BLACK BROOK :
(Meyersviile) - Entire length, except segment described FW2-NT
below '
(Great Swamp) - Segment and tributaries within FW2-NT(C1)
the Great Swamp Nationai Wildlife Refuge
BLUE MINE BROOK _
(Wanagque) - Entire length, except segment described FW2-TM
beiow

(Norvin Green State Forest) - That portion of the stream FW2-TM(C1)
and any tributaries within the Norvin Green State '
Forest

. 'BRUSHWOOD POND (Ringwood State Park) FW2-TM(C1)

- 84 -
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Channel Marker Fiasning Red 2 ana terminating
on the eastern shoreline of the Galilee secuon of
Monmouth Beacn. :

NESHANIC RIVER (Reaviiie) - Entire iengtn

‘NORTON BROOK (Norton) - Entire iengtn

OAKDALE CREEK (Chester) - Entire tength

OAKEYS BROOK (Deans) - Entire iengtn

OCEANPORT CREEK

(Fort Monmouth) - Source to a line peginning on the
easternmost extent of Horseneck Point and
bearing approximately 140 degrees T (True
North) to its terminus on the westernmost extent
of an unnamed extent of Monmouth Boulevard in
Oceanport

(Oceanport) - Creek downstream of line described above

PARKERS CREEK '

(Fort Monmouth) - Source to a line beginning on the
easternmost extent of Horseneck Point and
bearing approximateily 000 degrees T (True
North) to its terminus on Breezy Point on the
Little Silver side (north) side of the creek

(Fort Monmouth) - Creek downstream of iine
described above

PEAPACK BROOK (Gladstone) - Entire iength
PETERS BROOK (Somerville) - Entire length
PIGEON SWAMP (Pigeon Swamp State Park) - All waters
* within the boundaries of Pigeon Swamp State
Park ‘
" PIKE RUN (Belle Meade) - Entire iength
PINE BROOK (Clarks Mills) - Entire length
PINE BROOK (Cooks Mill) - Entire length
PLEASANT RUN (Readington) - Entire length
PRESCOTT BROOK (Stanton Station) - Entire iength
RAMANESSIN (HOP) BROOK (Hoimdel) - Entire length
RARITAN BAY - Entire drainage
RARITAN RIVER
NORTH BRANCH (Also see INDIA BROOK)

(Pleasant Valley) - Source to, but not including,
Ravine Lake .

(Far Hills) - Ravine Lake dam to Rt. 512 bridge

(Bedminister) - Rt. 512 bridge to confluence with
South Branch, Raritan River

SOUTH BRANCH RARITAN RIVER

(Mt. Olive) - Source to the dam that is 390 feet

- 107 -

FW2-NT
FW2-TP(C1)
FW2-TP(C1)
FW2-NT

FW2-NT/SE1

SE1(C1)

FW2-NT/SE1

SE1(C1)

FW2-TP(C1)
FW2-NT
FW2-NT(C1)

FW2-NT
FW2-NT
FW2-TM
FW2-NT
FW2-TM
FW2-TM
FW2-NT/SE1

FW2-TP(C1)

FW2-TM
FW2-NT

FW2-NT(C1)

‘
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upstream of the Fianagers-Drakesiown Road
pridge and the two tributaries wnicn originate
north and east of the Buda Lake Airfield

-Mt. Clive) - Dam 1o contiuence with Turkey Brook

«Naugnright) - Confiuence with Turkey Brook to
confiuence with Electric Brook

-Clinton) - Confiuence witn Eiectric Brook 1o aownstream
end of Packers islana. except segment described
separately, below

{Ken Lockwood Gorge) - River and tributaries within

Ken Lockwood Gorge Wildlife Management Area

(Neshanic Sta.) - Downstream end of Packers
Island to confluence with North Branch, Raritan
River
MAIN STEM RARITAN RIVER
{Bound Brook) - From cenfiuence of North and South
Branches to Lanaing Lane bridge in New
Brunswick and ali freshwater tributaries
downstream of Landing Lane bridge.
(Sayreville) - Landing Lane bridge to Raritan Bay
and all saline water tributaries .
RINEHART BROOK (Hacklebarney) - Entire length
ROCK BROOK (Montgomery) - Entire length
ROCKAWAY CREEK
NORTH BRANCH
(Mountainviile) - Source to Rt. 523 bridge
{Whitehouse) - Rt. 523 bridge to confiuence with
South Branch :
SOUTH BRANCH (Whitehouse) - Entire iength
MAIN STEM (Whitehouse) - Confiuence of North and
South Branches to Lamington River
ROCKY RUN - (Lebanon) - Entire iength
ROUND VALLEY RESERVOIR (Clinton)
ROYCE BROOK (Manwviile) - Entire iength
SHREWSBURY RIVER
(Little Silver) - Source to Rt. 36 highway bridge
(Highlands) - Rt. 36 bridge to Sandy Hook Bay
SIMONSON BROOK (Griggstown) - Entire length
SIXMILE RUN -
(Frankiin Church) - Entire iength, except segment
described below
(Hillsborough) - Segment within the boundaries of
Six Mile Run State Park

- 108 -

FW2-TM(C 1,
FW2-TR(C1)

FW2-TM
FW2-TM(C1)
FW2-NT

FW2-NT

SE1

FW2-TP(C1)
FW2-NT

FW2-TP(C1)

-FW2-TM

FW2-T™M
FW2-NT

FW2-TP(C1)
FW2-TP
FW2-NT
SE1(C1)

SE1
FW2-NT
FW2-NT

FW2-NT(C1)
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SURFACE WATER INTAKES
ZUREAU OF SAFE DRIMKING WATER
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ERERGY

PURVEYOR

MAILING

SOURCE WATERS SID8 - PURVEYOR NAME PHOME NUMBERS ADDRESS
0102001 ATLANTIC CITY 609-345-331$ 401 North virginia Ave.

OCUGHTY POND T HUA Atlantic City, N.J. 08404

ATLANTIC CITY RES. ’

HACKENSACK R.wostream 2238201 ~AZKENSAZE WATER © C21-767-930C 23T Cis wuow Roag
ORADELL AESERVOIR COMOANTY Wareimgesn Park, .J. J7€-C
WANADUE RESERVOIR

MOMKSVILLE RESERVOIR

PASSAIC NIVER
SADOLE RIVER

RAMAPO RIVER

GREENWO0D LAKE

LK)

LAKE TAMARACK 0242300 CANP TAMARACK 201-337-8316 P.D.BOX 4237

. RIVER EDGE.N.J.07661

DELANARE RIVER 0305001 BURLINGTOX ZITY 608-386-0307 P.0. Box 43
TIOAL PORTION WATER CEPARTMENT : gurtington, N.J. 0BD1§
H. B8R RLHCOCAS CREEK cIzsoni €227 & ©C9-532-502C AR

vATER SVSTIY cuey Oun, iWa.. SPEA&C

UELAMARE RIVER 0408002 N.JJAHERICAN WATER 008-547-1700 515 GROVE ST.

TiDAL PORTION  OCLAWARE VALLEY SYSTEH HADDON HEIGHTS, NJ
ATTN. MANAGER

RAWMAY RIVER 0717001 _ CITY OF ORANGE z201-762-700C 29 NORTH QAY STREET

WATER OFPARTMENT Orange, N.J. 07058

PASSAIC RIVER 0712001 N.J.AMERICAN WATER 202-376-8800 233 Lanoe 8rook Road

CANGE BROOK RES.

NORTHERN DIVISION

.4(”: 7 £ /e

Short Hills, N.J. 07078
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SURFACE WATER IMTAKLS

EUREAU OF SAFE DRINKING WATER
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTICN AND ENZRAY

PURVEYOR
AAILING
SOURCE WATERS PWSION PURVEYOR NAME PHOME NUNBERS ADORESS
SEIUANRGCK RIVER 2714001 “EWARK WATER BEPT  001-256-498S 1295 MeBrice Avenue
CHARLOTTEBURG RES. Little Falls, N.o. 074824
CLINTON RES.
JAK RIDGE RES.
FANNONSVILLE RFS.
ROCKAYAY RIVER 0906001 JERSEY CITY 201-547-4390 80 Collard Street
BOONTON RESERVOIR WATER DEPARTHENT Jersey City, N.J. 07305
SPLIT ROCX RES.
1003001 SLOONSBURY W.0.  201-782-4200 P.0. BOX 98
BLOOMSBURY. N.J, 08804
RARITAN R.,SO. BRANCH  .209001 FLEMINGTON .0. 201-762-9840 38 Park Avenue
Flemington, N.J. 08822
1014001 WIGH BRIDGE v.0.  201-638-4209 26 west tain Street
High Bridge, N.J. 08829
SwAs CREEK RESERVUIR 1717001 LANBERTVILLE €09-337-0525 26 Coryel) St..P.C. Box 126
DEL.& RAR. CANAL WATER COMPANY Lamdertvilie, N.J. 08530
| OELAMARC RIVER
430VE BULLS ISLAND
OELAMARE RIVIR 1111001 CITY OF TREWTOW £09-98y-2640 3ox 5:8
ABOVE TIDAL INFLUENCT WATER WORKS Tremicn, N.i. CBGOZ
TEMNENTS BRCOK 1226001 PERTH AMBOY 908-826-0290 260 Wigh Street
TENMENTS POND WATER UTILITY. Perth- Ampoy, N.J. 08881
" OEL.A RAR.CAMAL F7ZOM 1225031  ~ICOLESEX WATEP (D 008-§34-159C v.0. Bcx 1500,
DELAWAKE QIVER iselin, N.J. 08820
ASOVE BULLS iSLAND
L/
1225001  “IDOLESEX WATER CO.  90B-634-150C v/ f’— 0
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SURFACE WATER INTAKES
. ZUREAU OF SAFF ORINKING WATER
“EW JERSEY QEPARTNENT OF ENVIRONNENTAL PROTECTICH AKD ENEREY

PURVEYOR
MAILING
SOURCE WATERS PWSTD4# PURVEYOR NAME PHONE NUNBERS ADORESS
LAWRENCZ EROOK 1214004 NEW BRUNSWICK 908-745- 5060 P.0. Eox 546
CARRINGTON Liek WATER UEPARTMENT 78 Bayara Streey
vew grunswick, .0.0§002

OEL.ERAR.CANAL FROM 1214001 NEW BRUNSWICK
DELAWARE RIVER WATER DEPARTNENT
ABOVE BULLS ISLAND
SPRUCE RUN 1352005 NEW JERSEY WATER  008-638-6121 P.0. Box 5196,Route 31
SOUTH BR. RARITAN R. SUPPLY AUTHORITY : tlinten, N.J. 08B0S
ROUND VALLEY RES. . 1352005 NEW JERSEY WATER  908-638-6121 P.0.Box 5196,Route 31
SOUTH 8R. RARITAN R. SUPPLY AUTHORITY Clinton,N.J. 08809
INOIA BRODK BORO OF MENDHA® 201-543-7152
N.BR.RARITAN R. WATER DEPT.
OEL.LRAR.CANAL FROM 1215001 NORTH BRUNSVICK 908-247-0922 711 Mermann, RD §ox 182
DELAWARE RIVER WATER DEPARTMENT Nortn Srunswick, N.J. 08902
ABOVE BULLS ISLANO
SOUTH RIVER 1219001 SAYREVILLE 908-390-7000 167 Main Street
OUMERMAL LAKE WATER DEPARTMENT Sayreville, N.J. 08872
NAMASQUAN RIVER 1352808 NEW JERSEY $08-538-6121 P.0.Box 5196.Rt.31
MANASQUAN RESERVOIR VATER SUPFLY AUTH. Clinton, N. J..
SWimmING RIVER/REZS. 1345001 nJ AMERICAN VATER - 30B-642-6S00 861 Sarewspury fvenue
~ARASOUAY GTVER EASTERN DIviS1nN ' Serewspury, N.o. 07701

JUMPING BRODK/RES.
SHARK RIVER
GLENDOL/. RES.

ey 3ak6
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SURFACE WATER INTAKES

3UREAY OF SAFE LAINKING WATER
NEW JEASEY OEPARTWENT 0F ENVIRONMENTAL PROTECTICH AND ENERGY

PURVEYOR
PAILING
~ SOURCE WATERS WS10# PURVEYOR NAME PHOME NUMBERS ADDRESS
PANASQUAN RIVER 1319002 HOWELL TWP. maricipal 81cg.,P.0. Boxsgs
' DEPT. S & W Howell Two.,N.J. 07731-0580
MATCHAPONIX CREEK 1326004 “ATCHAPONIX 90g8-478-4108 P.0. Box 249
WATER SUPPLY CZ. wuilica H1il, N.J. 08082
TAVLORTOW RES. 1901001 "2WM OF BOCNTOX 201-298-77¢0 iCS Wasmingicn Street
SCCKAWAY RTVER WATER UTTLITY Seonton, N.J. L7008

v IXEDUT RES. 1403001 SUTLER WATER DEFT 2dl-838-
CILUANNOCK RIVER

nn

¢
ny
R

dne Acre Road
Butler, w.J. CT408

LAKE ¥INONA 1414011 ~ JEFFERSON TWP RUA 201-697-1500 Municipal B8ldg., veidon Rd.
Laks #opatcong, N.J. 07849

LAKE SHAWNEE 1414011 JEFFERSON TWP MUA

CLYDE POTTS RES. 1424003 SCUTHEAST MORRIS 201-538-560C 101 Western Avenue

_WIPFANV RIVER COUNTY MUA morristown, N.J. 27960

METEDECONK R. 1506001 BRICK TwP 908-458-7000 1551 Route 68 wedt
NUA . 8riektown, N.J. 0BT

MOLLY ANN'S BK. RES. 1683001 HALEDON WATER DEFT 201-427-0096 407 North Belmont Avenue

LOMER PASSAIC R.TR18 North Haledon, N.J. 07508

PASSAIC RIVER 1605002 PASSAIC VALLEY 201-256-1566 P.0. Box 198
SGWPTCK RIVER VATER COMMISSION . Little Falls, 4.J. 07424
WANAGUL RIVIR g3l wCRTH JERSEY I2.-878-222% Ta1 RingwooL fvinue
‘WAKAQUE RES. CISTRICT VATER wamague, .J. Z7383
NONKSVILLE RES. SUPPLY CONMiSSICN

PASSAIC RIVER

POMPTON RIVER

i % 23 /(//7“%'Zz
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SURFACE WATER INTAKES
GUREAU OF SAFE ORINKING WATER
“EW JERSEY CECARTMENT OF ENVIRONMENTAL PROTECTIZN AN EWERGY

ASOVE 3ULLS ISLAND

SOURCE WATERS S10S PURVEYOR NANE PHOME NUMBERS
SALEM CANAL 1708300 £.1. QuPONT 609-299-5000
DEMDURS 609-540-2900
LAUREL LAKE 1712001 SALEK WalER DEFT §09-635-035C
ELKINGTON MiLL FO. 1712001 TALEY WATER DEPT
ALLOWAYS CREEK
PAINLINSKILL TRIB. 1902801 JRANCHYILLE 201-548-8919
‘ WATER DEPARTMENT
VALLKILL RIVER 190600%  FRANKLIN WATER COMM.
FRANKL IN POND
NORRIS LAXE 1915001  NEWTON WATER DEPT 201-383-3521
VALLKILL RIVER
COLESVILLE RES. 1921001  SUSSEX WATER DEPT 201-875-4831
WALLKILL RIVER '
LAKE RUTHERFORD
WALLKILL RIVER TRIS 1822017 LK. WALLKILL OLL8
LAKE WALLKILL
WALLKILL RIVFR TRIA. 1822017  HIGHLAND LAKES 1MPROV.
POCMUCK CREEK
KESERVOIR
_ RawAY RIVIR 2013302 SAMWAY WATIR DIPT ¢CB- JEE- 0BT
RARITAK RIVEP 2004002 ZLIZABETHTOWN 300-654-1234
MILLSTONE RIVER WATCR COMPANY
. DEL.ARAR.LANAL FROM
DELAMARE RIVER

SURVEYSR
MAILING
ADDRESS

Route 120
Gibpstosn, .o,

138 Gricves Fartkway

Saiem, ..

zzore

2.0, Bou €4l

Srancavilie, x.J. 37826

45 Fain Street
Framkiin, ~.J. 07416

22 Trinity Sireet
Kewton, N.J. 07566
LR
2 Main Street
Sussex, nt.J. C7461

P.0. Box 195
Vernon, N.J.07452

F.0. Ecx 788
~estfieid, h.o. S7USE

4 = / ‘//f ;S/Ol[‘.é
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SURFACE WATER INTAKES
SUREAU OF SAFE ORINKING WATER
NEW JERSEY DEPARTMENT OF ENVIROMMENTAL PROTECTION AKD ENERGY

PURVEYCS
v MAILING
SOURCE WATERS PWSIDS PURVEYOR NANE PHONE NUNBERS ADDRESS
QELAWARE RIVER 2103307 BASF COATINGS & INK '90§-475-2220 5.0.BOX 32B,JAMES ST.
ZELVICERE, 07822
FUSCINETCONE TRIB. 2108001  -ACKETTSTOWN MUA 701-8%2-3622 123 Furiey OT. FU0. Bux 450

MinE kILL RESERVOR
SURD RESERVAIR
OSLAWARE RIVER TRIB.

ERASS CASTLE CREEK 2121001  ~.J.AMERICAN WATEZR CD. 201-689-0C37
POHATCONG CREEK TRIB WASHINGTON SYSTEM
DELAMARE RIVER TRIB. )

GUCKHORN CREEX RES. 2103001 AJ AMERICAN WATER 201-689-0037
DELAMARE RIVER TRIB. SELVIDERE SVSTEM
EMERGENTY ONLY

=AZRELLSICM, .0, STBS

233 Canoe 8rook Rcaa
Saort Hilis, N... (I27E

233 Canoe firook Road
Short Hills, N.J. 07078

A0 1 Gl

. —— =

102049

R



PSS Y [, Pty o eritmy ORI, ’.—‘-'
. . ; . \ : . ) | Y
o

e
)

o )

REFERENCE NUMBER 15

102050



P U

~ ARCS II CONTRACT 68-W9-0051
MALCOLM PIRNIE. INC.
RECORD OF TELEPHONE CONVERSATION/AGREEMENT

Fie No, 3003293
Zate: Agrﬁ 12 .1’994 o Time: i0:00 M f\’ PM (2
Outgoing_ Call |

To: Mark Boriek . | (609)-771-3967

Telephone No.

Affiliation:  NJDEPE Freshwater Fisheries

Malcoim Pirnie Staff: Mark Muller . '  1914) 6412984
, . ' Telepnone No.

Summary of Conversation:

Mr. Boriek stated that the Arthur Kill supports both freshwater and saltwater fish. He listed
american eels, crabs. stripe bass, white perch. and blue fish as the most commonly caught
fish. The NJDEPE has an advisory for fish caught in the Arthur Kill. He will fax me the
terms of the advisory. Mr. Boriek said he knows that people do eat fish from the Arthur

Kill because the NJDEPE is trving to address the problem of people ignoring the advisory.
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New Jersey’s Recreationai and Commercial Fishing Ground;
~of Raritan Bay, Sandy Hook Bay and Deiaware Bay

INTRODUCTION

2w yersev s TwO 1argest emoavments. Faritan gav
NG SENCY moOoK £ay n the norin ena Celaware Zav
31 (ne soutnern ena of the siate. ¢cntain 'moportant
“sning grounas for a 1arge numoer of recreauonal ana
zsmmerc:al tisnermen. {n aaaition tc proviging !moort-
znt tisneries. (nere are otner uses ot the resources ot
‘nese pavs. Shioping requires the maintenance of
Zeepwater cnanneis ana the aisposal of massive quan-

‘uties of dredge spoi. The rmining industry has an

:nterest in sana deposits for fill materiai ana buxlding
aggregates. Various industries and municipaiities use
the bav water for treatment ang dilution of wastes ana
‘2r cooning water. Unfortunately. manyv of these uses
S1en agversely attect the fish ang snetifish resources.
commonty reterred to as the living marine resources.
by degraging their living space and thereby reducing
their popuiations. Also, because of our carelessness in
disposing of toxic chemicals. we contaminate many
seafooa species. These ano other uses of our coastal
waters can directly, attect fishermen by disrupting or

srevenung fisning ccerations.

Jnforwunatety. Curning ne £ast. sxpioitatuon of the
onysical resources of these iarge empayments has
oeen gone with little thougnt given to the fishery re-
sources or the fishermen wno aepena upon them. Now.
nowever. il proposeg resource gaevelooment activities
are supject to the process of environmental review.

This process nas greatly reauceag many of the negative
effects.

Information regarding the focation of fishing ground:
1S neeged to protect both fish ana shelifish resource:
znd the tishermen that gerive tneir recreation or liveli
nooa from them. The recreationai and commerciai fish-
ing grounds of New Jersey's ocean waters were de-
scribed in “New Jersey's Recreational and Commercia
Qcean Fishing Grounds"” (Technicat Series 81-1). This
report is a continuation of our mapping efforts anc
presents the fishing grounds of Raritan 8ay, Sand:
Hook Bay and Delaware Bay. ) :

METHODS

The tisning grounds of Raritan Bay, Sanay Hook Bay
ing Delaware £ay were geterminea throuan a survey
>f commercial ana recreatonal fishermen from New
.ersev ana Delaware. Aithougn scme tishermen were
contacteg in person. most were maied survey forms
ana cnarts. Qur list of commerciai fishermen was de-
rivea from commercial fishing hicenses. Party ana char-
ler boat captains were seiectea from our statewide list.
Names of other recreational fishermen were obtained
from fishing ciubs. bait shops and the suggestons of
other angters. '

Fishermen were requested to gelineate specific
areas they fishea during the past five years by eacn
type of fishing gear. in the case of commerciai fisher-
men. ang by species. In the case of recreational fisher-
men. The compieted charts were then analyzed in two
ways. First. the irrequiar outlines of delineated fishing
grounas were transterrea !0 master cnarts. one for
eacn species or gear type. When completed. these
cnarts aepictea the entire area fished by species or
gear type for all the fishermen surveyea. Survey cnarts
w~ere tnen analyzed guanttatively by overiaying eacn
cnart with a grid ana tallying eacn grid block that was
covereq by any poruon of a geiineatead fishing grouna.

ol
-

The gnd size was 1.25 minutes square (latitude) for
Raritan Bay ang Sanay Hook Bay and 2.5 minutes
square (latitude) for Delaware Bay. Separate tallies
were kept for eacn type of gear ana species. The high-
est scoring grid blocks were aesignated as priman
fishing grounds for eacn particular gear or species. anc
the lower scoring blocks were designated secondan
fishing grounds. However, In preparing the final com.
posite cnarts. only the irregulartv-snaoed outlines ob-
tainea from the first transter were ptotted. This was tc
insure that oniy that portion of a grid block that was
actually fishea was plotted.

it shouid be noted that these cnarts show the fishinc
grounds ana not the distribution of each species. Fish.
'ng grounas represent onty a portion of the geographic
range of a species. Their extent 15 often hmited by
‘actors such as the density of fish. the suitability of ar
area for fishing, gepth. regulations. poliution anag dis-
tance from port. Furthermore. the charts depict oniy

‘orimary- and secongdary tishing grounds. areas where

the majority of recreationai ana commercial fishing oc-
curs: tnev do not Include areas wnere rare or infrequen
catches are mage or where a species IS taken as
pycaicn of anotner spectes. In aadition. fishing grounc
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zounoaries are not permanent. Fishing erfort aaapts 10
Imanges in tisn gistribution ana the locaton of grounas
30 vary from vear to year. T-e informauon containeg
T nese cnarts must thererore pe ccnsigereg in ne
cntext ¢ ume. Also. i must ce recognizeg ‘nat
INOUCH e survev Inclugea a :arge anag c.verse sam-
'@ CT New Jersey's recreauonal -&na  czmmercial

€)1 Uy s 4

snermen, n2t all fisnermen were !nterviewea. | "ere-
sre. :ime eacuvety fisheg ereas mav ~3ve Ceen
zmineo. :

e cnarts of Raritan Bay ana Sanaoy rook £av in-
I:CE1e 1Te NSNING Grounds cf Iriy New .ersey fisner-
—en. T"e cnans of Delaware Sav acepict ne fnisning
srounas of fishermen from potn New Jersev ang Dela-

~vare. Commerciai fishing activities 1n Delaware Bay ar
Ireativ intiuencea DV tNe state poungary une. whc
-enerailv follows tN@ SNIDDING cnannel near the miaal
st the pav. Commercial fisnermen are. for the mo:
-art. restrictea Cv IICENSes and reQuiatons 10 thelr re
spective siges of the pay. T-us. tne commergial fishir
srounas of New Jersey ana Delaware fishermen ac
-'cle@ cn ine cnars are exclusive. it tne case of re:
-egyional fisneries. {nere are no area restriclions ar
znglers rrom Cotn statés mix over mucn of the fisnir
Iroungs. The areas On wne cnans fapelieg “Celawa:
Cnly” zre fisnea only oy Cgiaware anglers. pecau:
ney lie too 1ar across ne pay tor New Jersey angie
‘0 reacn.

PHYSICAL CHARACTERISTICS OF THE BAYS
Raritan Bay and Sandy Hook Bay

Raritan Bay and Sancy Hook Bay is a trianguiar-
shapea embayment measuring nine by tweive miles
and has a surface area of 109 square miies. it receives
treshwater inflow from several drainage systems in-
cluding the Hudson, Passaic and Hackensack Rivers 1o
the. north, the Raritan River to the west and the
Navesink River to the south. The Bay system s divided
between New York and New Jersey. Two shipping
channeis leaa into the bays. Starting at the seaward
edge, Ambrose Channet cuts northwara under the Ver-
azano Narrows 8ridge to New York Harbor and the
Hudson River. Sandy Hook Channet enters at the tip
of Sanay Hook and proceeas westward (o Perin
Amboy, the Arthur Kill ang Raritan River. Chapel Hill
Zhannet joins these two main channeis in a nortN-soutn
cirection. Except for the snipping cnannets. most of
Raritan Bay ana Sandy Hook Bay is retativety snatiow,

ﬁ-husuauy less than 20 feet in depth. Tides enter and leave
the bay 1n a counter-ciockwise gyre. Flood tides bring
nigner salinity ocean water in through Amprose Chan-
neil that flows along the New York shores. Ebb tides
grain less saline waters from the New Jersey snore out
to the ocean through Sanay Hook channel. The volume
of the udal prism is 9.2 billion cunic feet ana the mean
tidal range 1s 5.5 feet.

The snores of Raritan Bay and Sanay Hook Bay and
the numerous rivers, streams anag tidal creexs that flow
into them are the most highly industrializea and
urpanized in New Jersey. industriai anag sewage ef-
fluents and storm-water run-otf have resuited in severe
water poliution and fish contamination. particutarty in
the nortnern arainage systems. Fortunately, public ef-
forts ana laws 1o reauce pollution are leading to im-
provea water quality. As a resuit. blue craps. stripea
bass. ciuefish ang other marine organisms are return-
'ng t0 many areas. such as Newarxk Bay and the

‘Hackensack River, wnere tney nave been absent f
decades.

Deiaware Bay

Delaware Bay is 46.7 miles iong and has an avera:
width of 15.3 mites. {t has a surface area ot 720 squa
miies and a voiume of 4.7 trillion gallons. Aithcugn t
major source of freshwater is the Delaware Riw
scores of tributaries, from narrow tidal creeks to sm
rivers. enter from both the Delaware and New Jers
shores. Each day, an average of 13 billion gallons
fresnwater reach the bay from the Delaware River a
‘he various tributaries. Tidat influence 1s much great
~owever, with over a trillion galions of seawater ent
‘ng the pay aaily. Tidal circutation follows a count
clockwise pattern. Entering seawater tends to foll.
the New Jersey shore and tidal water mixed w
fresnwater tends to exit along the Delaware shore. f
this reason. the Delaware side exnibits much grea
variations in salinity. Tides extend from the mouth
‘he bay. wnere the mean range !s 4.1 feet, to as
upstream as Trenton Falls, where the mean range
6.8 feet.

About 80 percent of Delaware Bay s iess than 30
deep. The snipping channei. with depths of 40 to
feet, runs ciose to the center of the bay and is border
on eacn side by shoais only 6 to 20 feet deep. A det
water area on the Delaware side of the channel ne
he mouth of the bay serves as a ShiD anchorage, w
depths of 60 feet and more. Wide shoals less than
‘eet in depth border both the New Jersey and Delaw:
shores. One large shoal extends from €gg Island Pc

- to Cape May Point. Another set of shoails. called T

Rips. extenas out from Cape May Point partially acrc
the mouth of the Bay.
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- ast siwrewches of udat marsn porger Delaware Bay
T snarp ccnrast ¢ the urpanizea snores of Raritan
Zav ana Sanay rook Bay. Unlike tne nortnern part of
-2 siale. (nere nas peen mucn 1ess INQUSIriat o resi-
.:nnal ceveiooment aiong Delaware Sav.
< 1960 stuay ty tne University of Delaware incicatea
"-at iCZ2 scecies ¢ fish can pe founo it tre pay. Over
I3 C nese use Ire eswary as DCIWN a spawning ana
reuna. The Delaware Hiver was once an im-
zoriant mmigrajory camway ana sprawning grouna for
InaArcmous iCecles. Sucn @S snaa. -arnng and

Iripea £ass. reavy municipal ana ingustrial pcoiuuon

‘rom Fhilagelpnia ana Camaen. nowever. nas resuitea
7 seriously (Ow GISSOived oxvgen leveis guring tne
:ymmer. T1is pouution DIOCK haa preventeag fish in
.pstream ooruons Of INE river 1rom rewrning 10 the
zea. riowever, in ne lasttew vears. :ne City of Philagel-
-ni1a nas comoteteq its 1ast sewerage treatment taciity
A0 INE waiEr Guaiity 33 Wwell 85 (e cissoveq oxygen
svels nave Increaseaq ccnsiaeracly. T-is nas allowea
‘ne snag runs to ncrease after a nalf century of re-
zucea coputation teveis. Unfortunately, stripea bass
-2proQuCclon (i tNE river CCnunuUec IC remain at a low
2vel.

RECREATIONAL FISHERIES

Weakfish

Season

The weakfish. sometimes cailed gray sea trout, is the
primary target of Delaware Bay angters. Weakfish enter
the Bay, usually in mid-Aprii, to spawn. As they first
enter. they do not actively feed. By early May, however,
‘eeaing increases as water temperatures rise. The first
wvave of fish to enter the bay are old, mature fish
~velgning 6-14 pounas. Many ieave after spawning in
mig-June ang migrate northwara atong the coast. A
seconag ‘wave, also of mature. tut smailer tish (3-8
oounas), arrives as the first wave exits. After spawning,
the secona wave aiso departs and is reptaced by a third
group of immature one-year-oid tish that stay until Oc-
toper.

In recent years. the weakfish has increased tremen-
dously in importance in Raritan Bay and Sanay Hook
Bay, wnere 1t is believed to spawn. The first weakfish
are taken by angiers during mid to fate June. Large fish
are caugnt in the bay and along the oceanfront by
anglers througnout the summer. '

Fishing Grounds
Raritan Day and Sandy Hook Bay

The primary fishing grounds inciude the areas be-
tween Amprose. Sanay Hook and Chape! Hill Chan-
nels, between Sandy Hook and Earie Pier and the
oceantront along Sanay Hook. Seconaary grounas ex-

tena further nto the bay and include a farge area:

borgering Pentnt Amboy Channei ana another area

4

along the west side of Chape! Hill Channel and the
Shoais surrounding west Bank Light. Another second-
ary ground occurs at the mouth -of the bay, north and
soutnh of Amprose ana Sangy Hook Channeis.

Delaware Bay

The primary sportfishing grounds extend from Bran-
dywine Shoat up the bay to Cross Ledge and from Egg
Island Point and Deadman Shoal to Blake and Lower
Middle Channeis. The secondary grounds cover most
ot the remainder of the bay from Arnoid Point Shoal
to the shoais at the mouth of the bay.

Bluefish

Season '

Bluefish enter New Jersey's major bays in early May.
Until their departure 1n iate October. the bluefish popu-
lation 1s represented by one or more year classes, from
young-of-the-year fish, catlled snappers. to 15-pounc
jumbos. Bluetish iess than three pounds dominate the
popuiation througnout the summer.

Fishing Grounds
Raritan Day and Sandy Hook Day

'Aithough bluefish are caught at one time or anothe:
througnout the enture bay, the primary fishing grouna:
extend from the Verrazano Narrows Bridge to Ambrost
Channei. encompass the iarge area at the mouth of the
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Z2v poragerea by Chape! Hiil, Sanav mook ang Am-

Irose Channetls. ang extena aiong ne oceantront ot
sangv Hook.

Delaware Day

~vhile piuensn are taxen tNTOUGROUL e orisnore £or-
inoCrine czy as far uctav &s Shib .onn Shoar me
lnmarv ¢rounas extenc rom Zranavwine ana Ceaac-
~—an Shoal uD tne nomn siae of ne snippINg channel
13 Een Cavis Point Shoal.

Winter Flounder

Season

Adult winter flounaer enter New Jersey bays in No-
vemper ana remain until iate Aoril, when they return
to the ocean to spend the summer. Juveniles ana some

An angter unhooks a bluetish caugnt at the mouth of Dela-
w~are Say.

igult fisn remain :r© "@ CaVvs (mrougnout tne vea
<ithougn winter “'cunaer enter Celaware Eay. ine
~Jmpers are fe!auVelv SMail. Tarucularlv in recer
.ears. ana Dresentlv ¢o nCl SUTDOM 2 sporthisnery.

3. nowever. Zn mIorant scecies n Raritan Bay ar
Sangv mook £ay. MOSt ISRiNg acuvity occurs gurr
“farcn ana Auti. Jvitiy cCio warter temoeratyres 10 Jant

iry @ng Fepruary. winter "Zuncer cc nttie feeqing ar

| nus are rarely Caugnt Ty engiers.

Fishing Grounads
Rariran Bay and Sanay Hook Bay

The primary fisning grounas exteng from the Hig.
ianas Bridge aiong Sanay =oox 1o the cnannel ar
arouna Earie Pier. Seconaarv grounas inciude the are
‘rom Sanav Hook aiong tne snore to Matawan Cree
the mouth of the Arthur Kill ana the area petween Per
Amboy Channet ana Great Kills Harbor.

Summer Flounder

Season

Summer flounger, called fluke in the northern p
of the state ana flounaer in the south. enter New Jers
Days in late Aprii or earty May. They spena the summ
feeding 1n the pays ana then move Into the ocean
early Septemoper prior to their offshore migration
wintering grounas offshore as far as the edge of !
continental sheif,

Fishing Grounds
Raritan Bay and Sandy Hook Bay

The primary fishing grounds include the area at -
mouth of the bay between the three channeis and !
tween Sandy Hook and Earle Pier. Secondary grour
inciude the large area spanning the iength of Sta-
Island and the area to the west of Earle Pier on eit
side of Perth Ampoy Channel.

Delaware DBay

The primary summer flounaer fishing grounds
‘end from Branaywine and Deaaman Shoals up b.
sides of the snipping cnannet to Cross Ledge.
seconaary groundas surrouna the primary grounas &
incluge the snoals at the mouth of the bay.
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Striped Dass

teason

siriceq I3ss. Iiied rock o~ Cclaware Zzy. zre

caugnt cy anaters in Delaware Say ang Raritan bay ang
Sanay riook £ay oetween mia-Aorii ang m:g-Novems-
zer. Quring tne early season. siripers are founa in the
nterior Tarts ot the bay. As tne season crogresses.
:hey seem 10 move towaras the moutn of tne pay.

Fishing Grounds
Raritan Day and Sandy Hook Day

The primary fishing grounds for stnped bass inciude
‘ne area pounged by Sanay Hook and Chapel Hili
Zhanneis. mockaway Point, West Bank, (ne vVerazano
Narrows 8ridge ang the beacnfront aiong Sanay Hook.
Seconoary grounds inciude the payfront along Staten
Istand and the New Jersey shore between Union Beacn

and Highlangs. Earle Pier and the west side ot Chapel
Hill Channe!.

Delaware Day |

A mimimal amount of fishing is directed at striped
bass in Delaware Bay. Stripea bass are caugnt at the
mouth of the bay on the various shoais. coilectively
known as The Rips. and up the bay on shoals that
borger the snipping channel such as Cross Ledge. Ben
Davis Point Shoai and Ship Jyonn Shoai.

Croaker

Sea Bass, Tautog, Scup,
Spot and Croaker

Season

A variety of bottom fish, inctuding sea bass. scup.
spot, croaker and tautog, are caugnt by anglers be-
tween April and October. Spot and croaker inhabit
sand. mud and shell bottoms. Sea bass. progy and
tautog preter shefl and rocx.

v

Gatting a Sandy Hook
Bay striper.
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Fishing Grounds
Raritan Day and Sandy Hook Day

Zoftom fisn are founa tnrougnout :ne pav arounad
“awral ana aruticial structures sucn as piers. (efes.
xaq cranne! markers, grave! oars. sneifish peas ana
zepns. The largest areas are tne Tin Can Grounas ana
=omer Shoai at the moutn of the pav-ana the sneilfish
z20s orf Union Seacn. Cther smaiier areas inciuge tre
—:gnianas Bridge, Earie Pier. Atlanuc ~mightangs preax-
~ater. e 1si1anas arouna West Bank. the up of Sanayv
-20x. C!d Orchara Shoal, tne geep notes orf Pern
~MDOoY ana 10 the west of Chapel r:il Channel.

Delaware Day

-n Delaware 8ay, most of the pottom tishing grounas
ire on sana. mud or oyster sneli bortom. The area
surrounaing Deadman Shoal has peen proguctive for
croakers. Spot are caugnt along the bayshore at
Bidweit Creex, Egg Island Point and Fortescue. Sea
Dass are caught, usually incidentaily to the taking ot
summer flounder, over a wide area. inciuding E£gg
siang flats ang the Punx Grounas on the New Jersey
sige. ang from fFourteen Foot Light to the Shears on
the Delaware side. Tautog are caugnt around artificiai
rock structures such as Brandywine Light and the
Lewes Ferry breakwater.

Black Drum

Season

Althougn biack drum nistorically were caught in the
says througnout New Jersey, they are now almost
anurely restricted to Deiaware Bay. Drum enter the bay
‘n Mav to spawn. After spawning, they remain in the
bay througnout the summer. but are most actively
‘isheg during May and early June.

Fishing Grounds
Delaware Bay

The prxmary sportfishing grouna for black drum 1s
bounaed by Bay Shore Channel ana Deaaman Shoat

-n the east ang Branavwine Shoal ang Fourteen Fo-
‘Zank on tne west. Seconaarv grounas surrouna tr
seripnery Of tNe DrIMAry Crounas ana Incluge sever
ireas ontne Deiaware sige near Cld Bank Shoai ar
me mawknest.

Sand Tiger shark

Sharks

Season

The two most common species of toothed sha
caught in New Jersey bays are the sandbar or brc
shark and the sand tiger. in addition. bull sharks h
occasionally been taken by sportfishermen in Delaw
Bay. Sharks enter the bays in June and stay until w:
temperatures begin to decline in September or O«
ber. Adult temaie sandbar snarks use Delaware Ba'
an important pupping area. They usually do not t
during the time subseguent to giving birth to live you
The adult males remain offshore and thus are not fc
in the bay.

Sharks nave orovided a nopuiar sporttishery in C
ware Bay ior over 30 vears. put little fisning acuvity
been exeried for them n Raritan S8ay ana Sanay t
Bay.

Fishing Grounds
Deiaware Bay

The most productive snark fishing areas have !
the ends or edges of deep siougns and channeis
the mouth of Delaware Bay. There are two prir
shark fishing grounas. one on the New Jersey sic
the Shioping Channei to the east of Brandywine £
and another on the Delaware side of the channei i
anchorage. Seconoary fishing grounds occur alon
Shipping Channel as far up the bay as 8en Davis
Shoal..

27
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Drift gill net

Staked gill net

 Gill Net

Description of Gear

Two basic types of gill nets are used in Delaware Bay,
‘ne stakea or anchorea net and the drift net. Staked
"els are set petween wooaen stakes or poies that are
z:ner ariven or jettea int0 the bottom. Anchores nets
ire nelg In DOSILON Ov a series of ancnors. Due to
sirong tdatl currents, staked nets are usually set in
coves and snoal areas less than 15 feet deep. To
‘urther reauce drag, ‘hey are aiso retatively snort.
Jsually less than 180 feet in length. A lead line at the
case keeps the net on or near the bottom. A float line
along the top rises ana falls with the tide and keeps
the upper edge of the net at the surface of the water.

Drift nets are allowea to drift with the current and are
Jsually usea in water geep enough so that the iead line
does not touch bottom. They are much longer than
staked nets, ranging from 300 to 1,200 feet in iength.

-Gill nets are made of monotilament or fine nyion that
:s relatively invisible in the turbid bay waters. The mesn
size used is dependent upon the target species.
Stretched mesn of 57 or {arger is used for shad. large
weaktish ana bluefish. Mesh ot 2 3/4" or larger is used

river nerring, mennhaden. white percnh. and smalil
1kfish.

Only staked giil nets for shad are alloweq in Raritan
Bay ana Sandy Hoox Bay and only in a limited area.
On the New Jersey side of Delaware Bay both staked

8

and drift nets are permitted. On the Delaware side,
staked nets are oniy permitted on the oyster grounds.
Elsewhere. only drift gill nets are permitted.

Season

The use of staked or ancnorea ana drift gili nets 1s
contined t0 parucuiar seasons by law. The prescribed
seasons, however, are liberai and the netting period is
limited more by the availabitity of tish than regulation.

Staked gill nets are usually first set in late February
or Marcn. 1o catch shad migrating up the Delaware or
Hudson Rivers to spawn. Other early species incltude
river herring, mennaden and white perch. The herring
and mennhaden are sold for crab bait.

Drift netting pegins with the arrival of weakfish and
bluefish in mid-April. The weaxfish is the moneymaker,
having the highest market vaiue of the fish caught in
voiume in the two bays.

Most staked nets are pulled our during mid-May due
to a number of probiems. inciuding the invasion of

. horseshoe crabs, which create extensive net tangles

and damage; warm water temperatures, which lead to
spoilage of fish: and the fouiing ot nets with slimy aigae
and stinging sea nettles. The few staked nets that are
tisnea througnhout the summer are primarily intended

‘or mennaden.
| /
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Gillnetting shad and weaklish on Delaware Bay.

Orift nets are used througnout the summer and early
fall, althougn the greatest etfort |s expended during
spring ang early summer.

Methods

Staked giil netters operate anywnere from a coupie
:i nets 10 40 or more. A small numper of nets can e
Ineckeg Dy one man. but a large numoer requires a
'wo-man crew. Weatner permiting, rets are cnecxea
every gay. 7o check the nets, a boat starts at one end
ot a row. and is hauled along from poie to pole. via the
net lines. As the nets are lifted ana pulled across the
hoat the fish are removed.

A drift net s followed ang tended continuously by the
lisnerman. It is set in a line perpendicular to the flow
of the current ang may be set rmany times during the
day.

Fishing Grounds

On Delaware Bay, stakea gill nets are set in the snal-
low cove areas on the New Jersey side. The primary
drifting g:ll net grounds here exteng from the crnannei
to the paysnore from the Caoe May Canai to £gg !slanc
Point. In Raritan Bay and Sanay Hook Bay, stakea nets
are continea to the nearsnore area petween Keyport
ana Port Monmouth and along Sanay Hook.

Pound Net

Description of Gear

Pound nets are stationary fish traps. {n Raritan Bz
:ney nave peen in use {or over a century. Pouna ne
are strung on tong nNarawooa poles that are driven
jetted into the bay bottom. They are set perpendicul
to the prevaiiing shore and tidal currents to interce
fish as they travel up and down the bay. When seve!
pounds are set in the same area they are aligned e!
to ena to form a iong conunuous barrier to fish mov
ments.

The overall lengih of pound nets 1s 500 to 750 fe
A long leader (400 to 600 feet in tength) consisting
g inch stretched mesn netting acts as a barrier to mc
ing tish. The natural tendency ot fish encountering t
leader is to go around the net by heading offshore
deeper water. As fish move gown the net. they en
the first of two neart-shaped funneis. The heart she
‘ends to always girect the fisn further into the inter
of the net. Eventually. they nass througn the final fun
'Nto0 the square-snapea pouna or hotging pocket.
pocket 1s about 50 feet long on a side and nas a
floor.

Season

Although in some years pound nets may be erec

" as early as late February. the more typical start

operations 1s sometume auring April. The season
tenas througn the summer into October or Novemt
After fishing operations end. the net and poles
removed to prevent their i0ss when ice locks the
N winter. _

in early spring, the catch cons:sts of shad. herr
ang mennaden. Menhaden caugnt in pounds are
as bait for other commerciat ang recreational fisher
Summer catches are gominated by bluefish ang we
tish. Cther species taken inctude summer flounc
butterfish, northern putfer. sea bass. sturgeon and :
crap.
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Methoas

Zacn cay. weatner permitting, 1ne nets are cneckeg
ang emopuea of thewr catch. A poung boat enters tne
Jocket by lowering one eage of the net. The fioor of

ne net is then raisea very siowiv unul the fish insige
ire reswrictea 1o @ SMall Secuen or the pocket. The
“snermen tnen iagie the cawcn 'm0 tne poat using 3
:ng-nanaieg cio net ana a power winen.

Zyery two or Inree weeks. (Ne nets Must be taken 1o
ang tor wasning ana arving. 7"is process removes tne
zigae wnicn Crows on ana ciogs ne net. While one net
$ ceing c:eaneqa. & 7esN One s “uUnc cn ne poles in
'3 piace.

Fishing Grounas

There are two DrMary DOUNa net grounas in RKaritan
zna Sanay Hook bays. The one in Sanay Hook Bay is
‘ocatea along Sanay HooOK just nomn ana west of
—orsesnoe Cove. The area irn Raritan Bay 1s mucn
‘arger, extenoing from Earie Pier to Keyport, althougn
‘he majority of nets are iocateg 1o the north of Earle
Pier.

Eel Pot

Description of Gear

The typical eel pot is a 3-foot cyiinder, 10-12 inches
:n diameter, mage of plastic coated rectanguiar mesh
wvire with two net funneis. The funneis divide the pot
nto two compartments. The externai one serves as a
Zant ang entrance chamoer. wnie tne internai one 1S
2 nolaing cnamoer. Pots for catcning 1arge eeis for saie
as toog are maae with 1/2 incn by 1 inch mesn. Pots
for smaii eels that are either saited for crap bait or neid
iive for sporttish bait are maae with 1/2 incn by 1/2inch
mesn.

Season

The eeling season begins 11 mid-Apri as eels
emerge from their winter dormancy 'n the mud. Fishing
continues until bay waters ccoi in late October. Eeling
actvity aectines from tate June to mid-August. when
water rempertatures get very warm and eeis become
difficuit to keep alive 1n the noiding pens.

Merhods

Eel pots are set in tidal creexs or ajong the baysnore
either ingividuaily or in smail strings. They are marked
with tloats or stakes. individuai eeters may set ana tend

"~ 50 to 80 pots or more.

tels are xept alive in-targe, fiocating boxes or pens.

10

in the summer, when gissoivea oxygen leveis are (ow.
aeration is otten neeged to keep the eeis from suffocat-
ing. When a sufficient quantity has been caught. the
eels are picked up by dealers who transport them live
in tank trucks. The primary markets for eeis are in
Europe. They are packed on ice in crates and shipped
overseas by airpianes.

Althougn surf clams and fish are used. {emaie horse-
shoe crapbs are the preferrea bait for catching eels.
Horseshoe crab fisheries have deveioped to supply bait
for the eel tishery. In Delaware Bay, horseshoe crabs
are caught in smaif wire pound nets that are set in
shaliow water ajong the beacn. (n Raritan Bay and
Sandy Hook, they are caugnt mostly by moditied crap
areages.

Fishing Grounds

in Raritan Bay and Sanay Hook Bay, eeis are caugh:
in the tdal creeks and ajong the bayshore during the
cooler months of spring ana fail. During the warm sum-
mer months, pPots are set along the edge of Pertt
Amboy Channei.

In Delaware Bay, eeis are caught in the tidal creek:
and a 1/2 mile wide strip aiong the entire bayshore
during October, pots are occasionaily set as far oft
shore as 2 mues, Pots are aiso set aiong the shippin
channei in the upper reacnes of the bay during mic
summer,
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Commercial tishermen tend a pound net in Raritan‘eay.

Lobster |

Description of Gear

“he typicat New Jersey lobster pot is a rectanguiar
Zox mage of oak fathe with a pair of net entrance
.nne!s. Cgpencing on the preference of ine fisnerman.
ZOots eltner nave flat or rounaeag tops. A lopster pot nas
WO compartments, with a net funne! leading iNto eacn.
The initial one i1s for entry ang bait ana the second Is
for notaing the catch. Wooaen aoors or fiaps perm

access to bait and to empty the pot. The pots are tarred
to preserve the wood ana netung; Cricks are secured
‘o the pbottom for ballast.

Season

in the bays. lobstering ceqins 1N Mig-dune. extends
througn the summer ang has a finat spurt in October
pefore the fishery arops oftf.

Method

Lobster pots are set in strings of 6 to 25 pots. each
connected to a main iine. Flag buoys. marking the lo-
cation of the pot string, are attached to each end of
the main tine. Pots are paitea with mennaden or scraps
ot fish.

Fishing Grounds

In Raritan Bay ana Sanay Hook Bay, lobster pots are
set along the eages of Ambrose. Sandy Hook. Chape:
Hill, ana Perth Ampoy Channeils and in the deep holes
wast of Chapei Hill Channet

in Delaware Bay, lobstering 1s restricted to Delaware
‘ishermen in the area arounad the breaxkwater at Lewes

Delaware. 35 |

Ref. No. 186, p. / l{ of 42

102066



g:).

Commercial styie crap pot

Dlue Crab Pot and Dredge

" .escription of Gear

Siue craps are narvesteg commercially with pots in’

“e warmer monins ano with dredges in the winter. The
.oical Delaware Bay crab pot is a 2-foot cube con-
ructeg of galvanizen. hexagonai weave haraware

2in. The pot consists of an upper chamoer or parior
Ir NOIQING Craps ana a iower cnamoer whicn nas 2 1o
: entrance funneis and a pait cylinder. Four paaaies
5t cement Or aspnait are attached to the pottom of the
cot for weignt. Some crabbers tar their pots to inhibit
corrosion and add zincs to retard etectrotysis. Pots are
set individually in lines or circles and are marked with
numoerea tloats. Crab pots are baited with mennaden.

rring Or -other fish scraps.
o dreages nave steei frames and either chain

hink, wire or net pags for coliecting the catcn. The front
ot the aredge 1s equipped with teeth that scrape a few
‘ncnes 1nto the sand or mud bottom and lift out the
<raps puried there, Each boat usualily drags two to six
cregges  simuitaneously. The larger Gtoats are
2Quippea with nyarauuc winches that pull the dredges
.C 0 tne cear ang out of the water. The maximum
ireqqe size permetea in Raritan Bay ana Sanay Hook
Zay s & 7% 'ncn wige par with 6 incn teetn.

Season

Blue crabs emerge from their overwinter stay in the
—uQn Apri as water lemperatures increase. The pot-
ing season usually begins in late April or May and lasts

Saiting crap pots

102067

Crab areage

Jnui earty Novemper wnen coOld water temperatures
sena the craps iNto tne mug again. Sheoaer craos are
mostly caugnt 1n June in pots. The areage fishery ex-
tena from Decemper througn Marcn.

Methods

In Delaware Bay. individuai crabbers operate iines of
-00 tc 300 pots. “Wealner permiting. the pots are
checxeq every aay. Crap potting !1s typicaily a two-man
operation. One man operates the poat and pulls,
empues. re-baits and re-sets the pots. wniie the other
man sorts and puts the catch into bushel baskets.

The pots are moved periodically 1o tollow the mave-
ments of the crabs. The typical seasonal pattern ot the
blue crab inciudes a general inshore movement to the
nayshore and tidal creeks during the spring and an
offshore migration to deeper, saltier waters during late
tatl.

Fishing Grounds

On the New Jersey side of Delaware Bay. the primary
ootting grounds extena from Fishing Creex on Cape
‘May up the pay to Oldman's Creex. Most tishing activity
occurs within @ miie or so of the paysnore and in the
‘igal creexs legaily ooen (o crapbing. At times, pots are

~ setfurther oftshore. to the eage of the smpping cnannei

in the upstream portion of the crap grounds.

On the Delaware side, the bayward edge of the crab
potting grounds Is the Misipiilion River. The majonty of
aclvity occurs nearshore. put at times pots are set as
‘ar as five miles offshore.

The plue crab dredging grounds 1in Delaware Bay are
located in the deeper waters surrounoing the snipping
cnannel near the mouth of the tay. Blue crabs prefer
mud bottoms in the deeper secuons of the bay for
overwintering. Crabs avoid ocyster sneit bottom. which

-is fortunate for crabbers, since these areas are legally

off limits to crab dredging. in years when concentra-
tions of wintering craps are iow, there is littte ar no
dredging eftort.
in Raritan Bay and Sandy ‘Hook Bay. the dredging
grounds exiends from the Rantan River (o the mouth
ot the pay in depths usually exceeding 12 feet. They
‘nciude the areas on either side of Perth Amboy and
Chape: Hill Channeis anag Sanay Hook Bay.
f ]t
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Qyster Dredge

Description of Gear - NS

=7

Cysters zre narvesteag atn  'arge  sisei-frame
Zreages. uD 10 £4 inches across the tootn-var. (nat are
13weQ across tne poitom. A steer. r'\ng-mesn cag on tne
cack of ine greage nolds the catch unti 1t :s nftea
“yarauncally angd aumpea on ceck. Althougn ovsters
ire now narvested under power. most of the poats in
‘ne fleet were formerly saiiing gredge poats that were
converteg to power when it became tegal in 1945,

Season

Cvsters may pe legaily narvested from ail ieasea
grounos petween Septemper ang June. Since 1975,
summer narvest has been permitted on leased areas
below the Southwest line. Oyster seed is transpilanted
from siate-owned beds to leased grounds during “Bay
Season’. .n May and June.

Methods

Oyster cuiture pegins with the transptanung of seed

from state seea beds to teased grouna In iate spring.

Seea ovysters are aillowed to grow on leased ground
Jntit reacning narvestable size. The peak market ang
narvest of oysters occurs during the fall hotidays. ce-
‘ween Thanxsgiving and Christmas.

Tysters are scraped from the bottom witn areqges.
~fter tne calcn nas beenh aumpeq on geck. fishermen
s the nve oysters from sneil ang otner geors. Culling
was tormerly done by hana. but most boats now use
mecnanical cuiling devices.

The gay's caten-is taken 10 processing houses 1n Port
Norris and Bivalve where the oysters are either packed
iive 1N boxes and shippea to marxket or shucked ana
turther processed. Shucked oysters are either packed
fresn 1n tns or breaded and frozen before peing sent
‘0 market. All of the sneil remaining after processing
's storeqa for eventual return 10 the oyster neas. Sheil
material 1s neeged 10 provige a suitable supstrate for
oyster iarvai attacnment ang thus 1s vaiuapoie for main-
laining and :ncreasing proguction on the seeg beas.

Flshin§ Grounds

The importance of the oyster peas of Delaware Bay
nas peen recognizea since colonial times. Frior to the
mig 1800s. tne oyster industry primariy supsisted by
the cirect marketing of oysters from the ‘Naturat Oyster

Zeds . Tme comopiexion of the inqustry cnangeag during
‘~e gecage or:or 10 1850 wnen tne ovstermen reanzed
‘~at 11 was economicaly aavantageous 1o "giant :~a
=S1aplsn mveniories O! OVSlers cZevong the natural
zeas. C.sters were neig In nese £1antng areas unll
3N OpUMUM Mmarket S22 was r2acnea. The oyster in-
ZUSIrV S nOw DASe0 UDON WO DrinCical areas. tne Natu-
-2l Seeg £eqgs ana tne Leaseq S'anung Grounas.

Tte Naturai Seea Se2gs. iCrme mostoari coocugy an
:rea above (ne Souinwes! L.ne. & ine ot demarcalon
~NICN nas nistorically separaiea tne planung grounas
~om tre Naturai Seea Beds. “-sre are approximately
"2.200 zcres ¢ Troguclve <seg TeqQs ang anotner
2.000 acres of marginally proquctive oeas petween tne
Soutnwest Line ana Artificial islang. Average satinities
‘or the seeq areas range from 21 parts per thousand
.pp1) at tne Soutnwest Line 10 4 or 3 ppt at Artificial
‘'siana. Water gepth ranges from 35 to 25 feet.

The pianting grounas encomoass approximately
90.000 acres. of which 29.000 acres are currently
leasea for pianting purposes. Only a small percentage
of this leased area Is. however, routinely used.

Qyster proguction has fluctuated. sometimes rather
gramaucaily. througnout the recoraed history of the
fishery. Early esumates inaicatea that the annual seed
harvests frequently exceedea one miilion busheis. with
occasional higher estimates. These estimates may
have been somewnat inflated. however, due to the lack
of discrimination between native and imported seed
stocks. .

During its recent history, the industry was devastated
by an epizootic parasite commoniy referred to as MSX.
This parasite was initially recognized in the late 1950s

- and was responsible for the geath of oysters on the

planting and. to a iesser extent. the seea areas of the
bay. it was estimated that as much as 95 percent of
the market bea oyster stocks were lost within three
years after the onset of this oyster disease. As a resuit
of hign mortatities 1in these tragitional oyster otantng
grounas. a new area of approximately 7.000 acres.
iocatea apove the Southwest L.ne anag adjacent to
some of the natural beas. has been made available for
planting purposes. This area has lower saiinity ranges
and is therefore not as atfectea by MSX.

Oyster creage ooat
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THE SHELLFISH RESOURCES OF SANDY HOOK AND RARITAN DAYS

INTRODUCTION

iince re narvest of snelfisn nas peen crontpitea in
=antan Zav ang Sanay Hook Bay in 1964, it was not
ZOossiple 10 gelineate current fishing areas tnrougn the
crocess of fisherman interview. insteaa. the Bureau ot
Sheutisheries initiated a shetifish mvemory of these
zreas in 1983.

“he primary purpose for conducting an inventory
~as 10 provide current information on the distribution
ana anunaance of the various sheiifish species. The
aata coliecteo forms the basis on which management
crograms are deveioped. Before a resource can be
zffectively managed informaucn on resource abun-
cance. locauon and its well-being must pe xnown.

The inventory data aiso provide an additionai benefit
when conaucting assessments of coastat deveiopment
projects. Activities such as dredging, spoil disposai,
pipeline or cable routing, discharge of sewage effiuent,
marina construction as weil as residential and com-
merciat deveiopment along the coast have the potential

e i L 2y

10 aaverselv aftect the sneltfish resources by con-
:aminauon or Qestrucuon o! sneifish poputatons. as
weil as the gestruction of its habitat. The informauon
derivea from the inventory program is extremely usefu!
‘n the development review process ang serves ic
protect imponant snelifish beas from tne negative im-
pacts associated with these activities.

The snelifish inventary program was designed pri-
marily to sampie hard clam popuiations because the
most current historical information indicated that this
species was the mast abundant and widely distributea
The sampling technique empioyed was aiso capable ¢
collecting other sheilfish species such as oysters. so1
clams. surf clams and blue mussels.

The inventory of Raritan Bay and Sandy Hook Ba
has been the first systematic shelifish survey con
ducted of New Jersey estauries in over twenty year:
The Bureau of Sheilfisheries is continuing this prograr
throughout all of the state's estauries.

The Bureau of Shelifisheries researcn vessel, Norata. uses a nydraullc dradge to delmaare snellﬂsh groun

teld
Ref. No. 186, p.% of 42 .
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Blue Musssi

Hard Clam

METHODS

The sampling device was a miniature hydraulic ciam
dredge with a knife width of one foot that was towed
from a research vessel. Water is pumped from a pump
onboara the vessei down to the dredge manifold which
has a series of nozzies. Water pumped through the

nwarg directed nozzies loosens the sediment
awcad of the knite while the rear facing nozzies wasnh
seaiment from the basket. The dredge basket is de-
signed to retain all hard clams 1-3/16 inches or greater
in lengtn.

Sampung stations were establisheg at reguiar inter-
‘ais througnout Ranitan Bay and Sanay Hook Bay. Over
%0 nungrea siations were sampled througnout the
sourse of this program. Two tows of approximately 100
‘eet eacn were sampted at each station anag the gensity

ot hard clams was determined by averaging the catch
of the two tows. For the purpose of delineating the
general abundance pattern of the hard clam resource
four classifications of abundance were established-
none, occurrence, moderate density and high density.
Adjacent stations within the same density classification
were grouped together thus giving the generai abun-
dance distributions.

Quantitative resuits for other shelifish species coi-
lected (oysters. soft clams. surf clams. mussels) were
not deemed as useful because the sampting gear was
not specifically designea for their capture. However.
he informaunon cotiecied on these oiner species was
sutficient to permit delineation of the significant beas.

HARVEST METHODS

Soft clams are narvested by a method known as “hoe
ang net’ wnicn 1s rather unique to New Jersey. All
narvesting 1s conducted in shoai areas with the
narvester in the water. The harvester works the hoe up
3ng down creating a gepression in the bottom. As the
ciams are disiodged from the sediment they pecome
buoyant ang are scoopea up with the net. No mecnan-
ical gear 1s atlowea for harvest.

Hara clams- are narvested by a variety of methods.

“wever. laws in New Jersey restrict the harvest to

'd employed gear only. NO mechanicat harvest or
areqging 1s permitted. Three commonity usea harvest
metnoags in New versey inciude treaaing, tonging and

4

raking. In treading, the clammer. - proceeding
backwards. shuffles nis feet througn the mud. When
the hard edge of a ciam 1s encountered, the clammer
takes a breath, ducks under and pulis the ciam out of
:he bottom. The equipment required for treading in-
cludes an intertube and basket to hoid clams and thin
rubber boots ana gloves to protect feet and hands.
' Tonging is done from an ancnorea boat. The tong
nandles are opened and closed. forcing the tong's
teeth to scrape the upper two or three inches of
substrate ana pick up loosened ciams. The area
around the entire boat is worked before the anchor is
moved.

e [y
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7 raking. ine tnira metnoa. tne boat is aloweaq 1o arift
NME tme rexe ‘s oraggeq across ine scuom. U2

T2naie 'S workeg uD ang ccwn ov nang 10 insure a
$TC0IN 2ng SSnunuous araa. Tre tONC teetn of the raxke

i+ sme clams out of the pouitltm ana tte mesn Cask.
:: *ne pack of tne rake nolas tre Ciams unut the rav
: jfte@ 110 tne Doat

FISHERY

=il ot Raritan Bayv ana Sanav Hook Bav is mogeratetv
ZiuteQ @na s ciassifiea as ccngemneg 10r ine airect
—arket Narvest ot sneutisn. Conseauenuy. nere s nC
racreational fishery ana. prior to 1983. oniy a smail
icmmerciat soft clam fishery existea. Following the
znettisn inventory of 1983 z commercial tishery for
~arg ciams was nitiated unaer closety controtiea con-
citions. At present. the onty sneiifish species for wnicn
a commercial fishery exists are hara ana soft ciams.

Because the water of these areas is moderately poi-
luted. the sneiifish must be cleansed prior to consumo-
uon. When poliuted ciams are piaced in a ciean water

-environment they nave the apility to fiusn bactenai and

sial contaminants out of their aigestive system througn
a naturat cleansing mecnanism. This cieansing process
is accompiished through three State supervised pro-
grams known as soft clam depuration. hard ciam depu-
ration and hard clam reiay.

Soft clam and hara ciam depuration are simiiar pro-
cesses with slightly different operating requirements
because of the physiological 'differences' between the
two species. Both operations start with the harvest of
the clams from moderately poliuted areas. The ciams
are then transported to a depuration piant. Once in the
plant the ciams are placed in tanks and flooded with
purified water for 48 hours. Through their natural feed-

‘ing activity they eliminate harmtful contaminants from

~elr system ang are acceptable for markeung 2
znsumouon.
T=-g narg CiEmM relav aiso Teagins witn e narvest

2:ams from moageratety poluutea waters. The clams ¢

‘nen transplaniea to “‘relay 101s”, leasea trom tne St:
2y snenfishermen. wnicn are in areas of goog wa
auality. Following a thirty aav cieansing period
slams are tested ana available for nharvestng &
subsequent marketing.

There are nNO conservauon associated seasonal
strictions on the harvest of hara or soft clams. For
most part they are harvested year round subjec:
weather and market conditions.

The soft clam oepurauon program 1s responsibie
practically ail of the commerciai lanaings of soft clz
in New Jersey. The primary reason is that the sig
cant soft clam resource is located in northern M
mouth County waters ail ot which are closed to di:
market harvest of shelifish.

The hard clam reiay and depuration program
counted for 25 percent of the total commercial
clam landings in New Jersey in 1984-86. The remair
of the landings were from waters of the State wi
harvesting for direct marketing is approved. Althc
there is increasing interest and activity in
aguacuiture of hard clams in New Jersey the maj
of the iandings come from natural stock.




. 7400’
7913
e e g o = e e e e 2 -,‘( - L
- - i e
nys

—

[REYINY

Sediment Classilicotion
('j.:,}b Gravel
G Shelt

[P Song
Sond - Mud 3 )

L) Mud
D) No Data 1 P

T6020T

2y Jo ‘d ‘91 "oN “Jey
-4 / o |

23

ot

1983

Thia ghort oe) 1o Pa sad tor aavigotion

77 .
NAUTICAL MiLES

74°00'

J0
0

Highto

74°%18°




240 0 A ‘d ‘91 *ON oy

b

¢6020T

25

1983

This chort rel o be mu_ for advigohea
Rotor te MOAA chort 12927 i

-
Highkands

79°1s’ 79700
33° ""’"'"""—""Tl:}'—"" _— vy . -
- ‘ BRI ~‘/ o /
HARD CLAM DENSITY 0 \ ‘ < 7
_ e R N .
NONE . . / vy
[ \. |' 3 \ .
OCCURRENCE ( VAl )
‘: \ o ‘ o i
MODERATE ! ll | ! ", e 2
Oy /
HIGH V i ‘,‘ 3 \) !
{ 94 \\ ""11‘ , /
v/ ," 1 NS I
H I' \‘ “\ \ . 1
" ': \\.*\\ s N "
i AN
l;’,‘ )
Iz
]
:U{,
3
e o
‘7‘“‘ Bl
~ i
- N
LN
:)\ “u !
(]
)
s’

ghlandl “

A

74°00’

74%:3°




BE

v jo / 'd ‘94 “ON ‘Joy
/f

€60C0T
v/

39 f o

SOFT ClLAM BEDS

. SURF CLAM BED

DISTRIBUTION

This chort nat to be used tor apvigotioa
Rofer m NOAA thary 1292777 7

Y2 ok ve
NAUTICAL MILES

———
22173

- —

1

_\f&
e

-~

b Ny
LY

-

'

-
. 0

U

4

1983

r4%1s’

—— o



€

Mg o :

(AR}

i1
{

-2

ot Y ) ‘ Y Wil .
. “ “‘g‘), '_i
- R T R

%
LR
-

’

LED

DISTRIBUTION

MUSSEL BEDS

OYSTER BEDS

$6020T



.  REFERENCE NUMBER 17

[rraERE Y

e

ATy e, ity

L

ey

102095

- e/



ARCS I CONTRACT 68-W9-0051
MALCOLM PIRNIE, INC.
RECORD OF TELEPHONE CONVERSATION/AGREEMENT

File No. 8003-337
Date: July 27, 1995  Time: 2:00 AM [] PM
Outgoing Call
To: Hanif Sheikh {908)-906-6169
Telephone No.
Affiliation:  USE egion II - Edison Facili
- . -
Malcolm Pirnie Staff: Lisa Greco \&LQO» oD (609) 860-0100
o Telephone No.

Summary of Conversation:
The correct formula to use to calculate SQL’s for inorganic data is the following:

{CXVXPF) /(1,000 XW) X (% solids/100))}

where: C = CRDL in ug/1
V = final volume (200 mL for all analytes except Hg. Hg final volume =
100 mL)

F = dilution factor
W = wet weight of sample in grams

This will resuit in a value given in mg/kg.

4yussy W
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ARCS IT CONTRACT 68-W9-0051
, MALCOLM PIRNIE, INC.
RECORD OF TELEPHONE CONVERSATION/AGREEMENT
File No. - 8002-123
Date: November 9, 1994 | Time: 9:30 AM ﬂ PM 1]
Outgoing Call

To: Hanif Sheikh 908-906-6169
Telephone No.

Affiliation: egi - Edis acili

Malcoim Pirnie Staff: V
Telephone No.

Summary of Conversation:

When soil/sediment sample data is qualified as estimated '’ due to percent moisture
content greater than 50% is the associated resuit considered to be of low, high, or unknown
bias? According to Hanif, the result would be considered high bias based on the fact that
when the soil/sediment fraction result is divided by a low percent solids content versus a
high percent solids content, the result as well as the associated instrument detection limit
will go up.
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INORGANIC TARGET ANALYTE LIST (TAL)

Concractc Required

Detection Limic (1,2)

Analycte (ug/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmiunm S
Calcium 5000
Chromium 10
Cobalt 50
Copper o 25
Iron 100
Lead 3
Magnesiun 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium S000
Selenium : S
Silver _ 10
Sodiun _ 5000
Thallium 10
Vanadium -S0
Zinc ' 20
Cyanide 10

wa————

(L)

—————
—— e———

Subject to the restrictions specified in the first page of Part G,
Section IV of Exhibit D (Alternate Methods - Catastrophic Failure) any
analytical method specified in SOW Exhibit D may be utilized as long as
the documenced inscrument or method detection limits meet the Contract
Required Detection Limit (CRDL) requirements. Higher detection limits
may only be used in the following circumstance:

1f the sample concentracion exceeds five times the detection
limitc of the instrument or mechod in use, the value may be
reported even though the instrument or mechod detection limit
may not equal the Contract Required Detection Limir. This is
illustraced in the example below:

For lead:
Method in use = ICP
Instrument Detection Limit (IDL) = 40

Sample concencracion = 220
Contract Required Detection Limit (CRDL) = 3

c-1 C - ILMO1.0
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The value of 220 may be reported even chough instrument
deteccion limit is greater than CRDL. The imnstrument or

mechod detection limit must be documented as described in
Exhibic E.

(2) The CRDL are the instrument detection limicts obtained in pure wacer

that must be met using the procedure in Exhibic E. The dectection
limits for samples may be considerably higher depending on the sample
DATTIX.

c-2 _ ‘ 11M01.0 .
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FORM I-IN includes fields fur three types of result qualifiers. These
qualifiers musct be completed as follows:
o C (Concentration) qualifier -- Enter "3" if the reported value was

obtained from a reading that was less than the Contract Required
Detection Limit (CRDL) but greater than or equal to the Instrument
1f the analyte was analyzed for but not
detected, a "U" must be entered. '

Detection Limitc (IDL).

o Q qualifier -- Specified entries and their meanings are as follows:

E -

* -

+ -

The reported value is estimated because of the presence of
An explanatory note must be included under
Comments on the Cover Page (if the problem applies to all
samples) or on the specific FORM I-IN (if it is an isolated
problem). ) )

Duplicate injection precision not met.

interference.

Spiked sample recovery not wichin control limics.

The reported value was determined by the Method of Standard
Additions (MSA).

Post-digescion spike for Furnace AA analysis is out of
control limits (85-115%), while sample absorbance is less

than 50% of spike absorbance.

(See Exhibit E.)

Duplicate analysis not within contreol limits.

Correlation coefficient for the MSA is less than 0.995.

Entefing "S", "W", or "+" i{s mutually exclusive. No combination of
these qualifiers can appear in the same field for an analycte.

o M (Method) qualifier -- Enter:
for ICP

NPN
nAn

'PH"
HAH'
nmn
ﬂcvn
NAVW

mCA"

nAS"

for Flame AA
"F" for Furnace AA

for
for
for
for
for
for
for

ICP when Microwave Digestion is used

flame AA when Microwave Digestion is used
Furnace AA when Microwave Digestion is used
Manual Cold Vapor AA
Automated Cold Vapor AA
Midi-Distillation speccrophotometric.

Semi-Automated Spectrophotometric

"C" for Manual Spectrophotometric
for Titrimectric

" " where no data has been entered.
"NR" if the analyte is not required to be analyzed.

.TW

A brief physical description of the sample, both before and after

digestion, must be reported in the fields for color (before and after),
For water samples,
For soil samples. report color, texture and

clarity (before and after),
report color and claricy.

artifaccs.

texture and artifacrcs.

B-20
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MEMORANDUM

SUBJECT: Distribution cf the "Using Qualified Data tT:c Document
an Observed Release! Tactsheet

TROM: Steve Caldwell, Acting Chi Y
Site Assessment Branch ﬁ,‘ ‘/ZAZLJ&///
T0: Site Assessment Sa2ctizn Chiefs
Regicons I - X

' Please find enclosed the draft factsheet "Using Qualified
Data to Document an Observed Release'". The factsheet crovides
guidance and methcdolegy on how to use J-qualified data for
documenting an obsérved release with the HRS.

This factsheet is being distributed to you as interin
guidance. The approach presented in the factsheet is eflective
immediately and can be cited in-HRS documentation records. We
will be evaluating the data usability methodology after a2 year
and will adjust as necessary.

If you have anv cuesticns ¢r issues ccncerning e
factsheet, please call Yolanda Ting crf my staff at (733) €03~
5835.

»Attachment

cc: Regional NPL Coordinator
Headquarters Reglcnal Ccordinatcer
DynCorp Viar

w2l Wp 1S

Recycted/Recyciable
~ " aantea witn Say/CaNoIs ik on psoer i

- -amiging 8t teast S0% recvcieo tber
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United States
Environmentat Protecnon
Agency

Office of Directive 9285.7-14FS

Solid Waste and PB94-263311

Smergency Response E=FA/540/F.24/028
July 1924

< EPA

Office of Emergency and Remedial Response
| Hazardous Site Evaluation Division (5204G)

Using Qualified Data to |
Document an Observed Reiease

Quick Reference Fact Sheet

Abstract

Data validation checks the accuracy of analwtical data, and qualifies results that fall cutside performance criteria of
the Contract Laboratory Program ( CLP). Results quaiified with a "J" are estimated concestrations that may be
-ciased. but may be used to determine an observed release in Hazard Ranking System (HRS) evaiuation. This fact
sheet expiains the conditions for use of "J"-quaiified data. and introduces factors which compeasate for variability

and =nable their use in HRS evaluation.

Why Qualify Data?

Chemical concentration data for environmental
decision-making are generated - using analytical
methods. EPA analytical chemistry methods are
designed (o provide the definitive analyte
identification and quantitation nesded to establish an
observed release under the Hazard Rankmg System
(HRS). Routine operational variations in sampling
and anaiysis inevitably introduce 2 degree of error
:nto the analytical data. Data validation checks the
usability of the analytical data for HRS evaiuation and
identifies the errcr (bias) ,resent. The validation
process qualifies the biased data. Certain rvpes of
qualified data for release and background samples
may be used to determine an observed release.

EPA Data Qualifiers

EPA analytical methods (e.g., SW-846 and Contract
Laboratory Program {CLP)) introduce a number of

Quality Assurance/Quality Control (QA/QC)

mechanisms during the cow.se of sample analysis to
measurc qualitative and quantitative accuracy. 34*°
Such mechanisms include matrix spikes, matrix spike
duplicates, luboratory control samples, surrogates,
blanks, laboratory duplicates, and quarterly .blind
performance cvaluation (PE) samples. ~Surrogates
and spikes arc chemically similar to the analytes of
interest and thus behave similarly during the
analytical process. They are introduced or “spiked"

at a konown conceatration into the field samples
before analysis. Comparison of the known
concentrations of the surrogates and spikes with their
analytical results measures accuracy, and may indicate
bias caused by interferences from the sample medium
(matrix effect).!*®  Laboratory control sampies
conotain known concentrations of target analytes and
are apaiyzed in the same batch as field samples.
Their results are used to measure laboratory
accuracy. Blanks are anmalyzed to detect any
extraneous contamination introduced either in the
field or in the laboratory. Laboratory duplicates
consist of one sample that undergoes two separate
analyses: the results are compared to determine
laboratory precision. Quarterly blind PE samples also
evaluate lab precision.

CLP and other EPA anaivtical methods include
spcciﬁcations for acceptable idestification, and
minimum and maximum percent recovery of the
target analytes and QA/QC compounds. Data are
validated according to guidelines which set
performance criteria for insgrument calibration,
anaiyte identification, and ideatification and recovery
of the QA/QC compounds. *** The National
Funcrional Guidelines for Data Review used in EPA
validation were dcs:gncd for data generated under the
CLP organic and inorganic analytical protocols.'>*
The guidelines do-not preclude the validation of field
and non-CLP data; many EPA Regions have adapted
the Narionai Functional Guidelines for Data Review to
validate non-CLP data. Data which do not meet the

R T



fdeiines’ periormance criteria are  quaiified (0
:adicare bias or QC deficiencies. The data vaiidation
rzport usuaily explains why the data were qualified
and indicates the direction of bias when it can be
ietermined. Most EPA vaiidation guidelines use the
ata qualifiers preseated below. "~ (Other data
cualifiers besides these are in use: aiways check the

~aiidation report for the exact list of quaiifiers and
their meanings.)

"+ "U" qualifier -- the analyte was anaivzed for,
but was not detected above the reported
sample quantitation limit. For practical
purposes, “U" means "not detected”; the resuit
is usable for characterizing background
conceatrations for HRS evaluation. *

+ )" qualifier -- the apaiyte was positively
identified; the associated numerical value is
the approximate concentration of the analyte in
the sampie. °J* data are biased. but provide
definitive analyte ideatification. and are usually
reliable. They may be used to determine an
observed release under conditions specified
later in this fact sheet. ?

+ "N" qualifier -- the analysis indicates the
presence of an analyte for which there is
presumptive evidence to make a “tentative
identification.” "N" data are not sufficiently
definitive for HRS evaluation.

+ "NJ* qualifier -- the apalysis indicates the
preseace of an analvte that has been
“teotatively identified” and the associated
numerical value represeats its approximate
concentration. “NJ" diu.a are not sufficiently
definitive for HRS evatuation.

- "UJ® qualifier -- the analyte was not detected
above the reported sample quantitation limit.
- However, the reported quantitation Limit is
approximate and may or may not represent the
actual limit of quantitation wecessary to
accuratcly and precisely measure the analyte in
the sample. "UJ" non-detects are not definite;
the anaiyte may be present. The result can be
used to document non-detects in background
sampies under certain conditions.

- "R" qualifier - the sampie resuits are rejected
due to serious deficiencies in the ability to
analyzc the sample and meet quality control
criteria. The presence or absence of the

apaivie cannot pe veruied. EPA does oot use
"R® data tCecause :tev = considered
unreliable. *

Yalidated data that are net quaiified are unbiased.
«nd can be used at thewr recorted vaiues for HRS
avaluation.

Criteria for Determining an Observed Release with
Chemical Data

Chemical data demonstrate an observed release when
all of the following are true:

1. The release of a hazardous substance is at least
partially  attributable o the site under
investigation.

12

The release sampie concextration is greater than
or equal to the appropniate detection limit (e.g.,
sampie quanutation umit {SQLY)).

If background levels arz below detection limits,
the reiease sample concentration must be greater
than its detection limit, or, if background levels
are greater than or equal to detection limits, the
releasc sample concentration must be at least
three times the background concentration. ’

(93]

Direction of Bias in *J"-Qualified Data

It is important to understand the bias assodated with
"J".qualified data when using them for HRS
evaluation. “J* data may bave high, low, or
indeterminate bias. A low bias means that the
reported concentration is most likely an
underestimate of the true concestration. For
example, data may be biased low waen sample
holding times for volatile organic compounds (VOCs)
are exceeded or when the recovery. of QA/QC
compounds is significantly less than the true amount
originally introduced into the sample. A high bias
means that the reported concentration is most likely
an overestimate of the truc concentration. A bias is
indeterminate when it is impossible to ascertain
whether the concentration is an overestimate or an
underestimatc. For exampie, an indeterminate bias
could resuit whea matrix effects obscure QA/QC
compounds.

&[Mjf)uo 201[)/(
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Qualified Data and Direction of Bias

Qualified data may be used when it can be
izmonstrated that the data ms=t the HRS rule for
Jztermuning an observed release despite the bias in
tne reported concentrations. This condition depends
on the direction of bias: low bias data may be used
{or release samples, and high bias data may be used
{or background sampies. Low bias reiease samples
are underestimates of true concentration. Under-
estimated release concentrations that still meet the
HRS ‘criteria (e.g, they are still three times
background level) clearly establish an observed
release.  High bias background samples are
overestimates of background level. If the
concentraon of unbiased release samples still
significantly exceeds an overestimated background
level according to HRS criteria. an observed release
is clearly established. Similarlv, an observed release
is established when low bias release concentrations
significantly exceed high bias background
concentrations according to the HRS criteria.

These scenarios show that low bias "J-"qualified data
may be used for release sampies at their reported
concentrations, and that high bias "J-"qualified data
may be used for background samples at their
reported concentrations.

High bias relcase samples may not be used at their
reported  concentrations because they are ‘an
overestimate of true concestration; the true
concentration might be less than the HRS critena for
an observed release. The reported conceatration for
'ow bias background conceatrations may not be
Lomparec to rciease samples because it is most likely
an 'underestimate of backgrourd level; the release
sample concentration might not significantly exceed
the background concentration. However, high bias
releasc data and low bias background data may be
used with factors which compensate for the variability

in the data. The factors will enable these types of

biased data to meet HRS cm:na for determining an
observed reiease.

 Factors for Biased Data: Tables 1 through 4 (pages

6-13) present analyte-specific factors to address the
uncertainty when determining an observed release
using high bias release data and low bias background
data. The factors are derived from percent recoveries
of matrix spikes, surrogates, and laboratory contro!
samples in the CLP Analytical Resuits Database
(CARD) from January 1993 to March 1994.

The range of CARD data for each analvte includes 95
percent of all percent recoveries. Discarding outliers
left 95 percent of the CARD data available for
calculating factors. Tae factors are ratos of perceat
racovery values at the 97.5 and 2.5 percentiles. The
.lios generally show a consistent pattern.

Ap attempt to “convert’ a biased value to its true
concentration is pot recommended because the
CARD data do not differentiate and quantify
individual sources of variation. The factors are

- applied as "safety factors” to ensure that biased data

can be used to meet HRS criteria for determining an

. observed reicase. Dividing a high bias value by a

factor effectively deflates it from the high end of the
range to the low end (low bias value). Multiplying a
low bias value by the fac.ur effectively inflates it to a
high bias vaiue. Use of the ratio of percentles is 2
"worst-case” assumption that the data are biased by
the extent of the range of CARD data considered.
The factors either inflate the vaiues to the high end of
the range, or deflate the data to the low end, and thus
compensate for the apparent variability when
comparing a high bias value to a low bias value (see
Exhibit 1).

Factors have been selected for all analytes in the CLP
Target Compound List (organic analytes) and ’l'argct
Analyte List (inorganic analytes). Some organic
factors were derived from matrix spike percent
recoveries, and some from surrogate percent
recoveries, depending on availability of data. When
both matrix spike and surrogate data were available
for the same compound. the larger value
(representing more extreme high and low percent
recoveries) was used. Laboratory coatrol samples
were used to calculate some of the inorganic factors.
A defauit factor of 10 was used for analytes when
percent rccovcry data were unavailable.

Application of the Factors: Exhibit 1 shows how to
apply the factors to "J* qualified data. High bias

background data, iow bias reiease data, and unbx_ased
data may be used at their reported concentrauons.
Multiply low bias background sample data py the
analyte-specific factor to bring them to their new
value. The new background value effectively becomes
a high bias vaiue that may be used to determine an
observed release. Divide high bias release sample
data by the analyte-specific factor to bring them to
their new value. The pew release sampie value
effectively becomes a low bias result that may be used

b0, p YIS
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. Release sampic value:

1 Exhibit 1: Use of Factors for “J-Qualified Data :
:m—

i Type of Samole | Type of Bias | Action Reauired |
: No Bias | None: Use concentration without factor |
| Background ) . ) , |
: Sampre Low Bias | Muitioly concentration by factor o
‘ High Bias ‘ None: Use concentration without facter |
i Unknown Bias l Multioly concentration by factor !
. . . |
No Bias None: Use concentration without factor |

Release ) . o
Sample Low Bias None: Use concentration without factor I

High Bias Divide concentration by factor

‘ Unknown Bias | Divide concentration by factor

e ———————————r
e e

' determine an observed release. Note: Adiusted
-2:ease and background values must stiil meer HRS -
cntena le.g, refease concentration must be at least

three tirmes background levei) to determine an observed
reiease.

. Examples Using Trichloroethene in Soil:

L. Release sample data biased low, background
sample data biased high.

Release sample value: " 30 ug/kg (J) low bias
Background sample value: 10 pg/kg (J) high bias

in this instance, the direction of the bias indicates
that the rcicase sample concentration exceeds
background by more than three times, so an observed
release is established (provided all other HRS criteria
are met). Use of the factors is not needed.

2. Release sample data unbiased. background sampie
data biased low.

30 ug/kg no bias
Background sample value: 10 ug/kg (J) low bias
To use the data to establish an observed release.
multiply the background sample value by factor given
for trichlorocthene (1.8). No factor i: aeeded for the
rclease sampie.

New background sample value:
(10 ng/kg) x (1.8) = 18 ug/kg (J) high bias

The reiease sampie concentration does not exceed the
tew background level by a factor of three, so an
observed release is not established.

3. Release sample data bigsed high, background
sample data unbiased. '

Release sample value: 75 ng/kg (J) high bias
Background sampie value: 15 pg/kg no bias

To use the data to establish an observed release,
divide the release sample vaiue by the factor for

" trichloroethene (1.8). No factor is needed for the

background sampie.

New reiease sampie value:

175 ug/jkg) + (1.8) = 42 pgske (J) low bias

The pew releasc sample concentration does not
exceed background concentration by a factor of three,
so an observed release is not established.

* 4. Release sample data biased high, background

sample data biased low.

Release sampie value: 100 ug/kg (J) high bias

. Background sampie value: 10 ug/kg (J) low bias

To use the data to establish an observed release,
divide the release sample value and muitiply the
background sampic value by the factor given for
trickloroethene in soil (1.8).

- DEHART
Mﬂc«lé’,pﬁ//rA
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New release sampie value:
(100 ug/kg) + (1.8) = 56 ugskg (J) low bias

New background sample vaiue:
{10 ug/kg) x (1.8) = 18 ug/skg (J) high bias

Thae pew release sample concentration is three times
:he new background concentration. so an observed

rziease is established, provided all other HRS criteria
are met.

D 1 iremen . 1
Data: When using "J"-qualified data to determine an
observed release, include the "J"-qualifier commentary
from the data validation report in the HRS package.
This step will ensure that the direction of bias is
documented.

Use of Other Factors: EPA Regions may substitute
higher factor values other than the ones in this fact
sheet on a case-by-case basis when technicaily

justified. For example, other factors may be applied -

to conform with site-specific Data Quality Objectives
(DQOs) or with Regional Standard Operating
Procedures (SOPs).*

Detection Limit Restrictions: Factors may oaly be
applied to *J* data with concentrations above the CLP
Contract Required Quantitation Limit (CRQL) or
Contract Required Detection Limit (CRDL). "J"-
qualified data with concentrations below CLP
detection limits cannot be used to document an
observed release.

Use of *UJ*-Qualified Data

A combination of the "U" and "]" qualifiers indicates
that the reported value may not accurately represent

5

the concentration necessary to detect the analvte in
the sampie. Under limited conditions, "UJ" data can
be used to represent background when determining
an observed release.  These conditions include
instances when there is confideace that the
background concentration has not been detected and
the sampie measurement that establishes the observed
release equals or exceeds the SQL or other
appropriate detection limit. This reasoning is based
on the presence of a high bias in the background
sample. Thus, UJ data can be used only when all of
the following coaditions apply:

The "UJ" value applies to the background
sampie and represents the detection limit,

> The "UJ" value is biased wigh, and

The release sample concentration exceeds the
SQL (or applicable detection limit) and is
unbiased or biased low.

Summary

Data validation checks the usability of analytical data
and ideatifies certain errors (bias). "J*-qualified data
identify that apalytes are present, but the reported
values represent estimated concentrations associated
with bias. Low bias reiease data and high bias
background data may be used at the reported values.
High bias release data and low bias background data
may not be used at their reported concentrations
because they do not establish an observed reiease
with certainty. Application of factors introduced in
this fact sheet ccmpensate for this uncertainty, and
:nable "J* data to be used to dete. mine an observed
rciease. ‘

R0 ,p0-6 A1
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L Table 1: Factors for Volatile Organic Anaivtes |

- ' - =

3 . SOIL MATRIX | wATER maTRIX

VOLATILE ;
ORGANIC Number of | Number ot

-: ANALYTES CARD Factor | CARD Factor

: Samples | Samples

! Reviewed | Reviewed

; e = =
1,1,1-TRICHLOROETHANE - 100 | - 10.0
1,1,2.2-TETRACHLOROETHANE 11144 15 | o180 1.2
1.1.2-TRICHLOROETHANE - 100 | - 10.0
1,1-DICHLOROETHANE 11144 14 | o9 1.3
1,1-DICHLOROETHENE 2064 24 | 184 20

| 1,2-DICHLOROETHANE 11144 14 | o179 13

| 1.2-DICHLOROETHENE (TOTAL) 11144 14 | airs 1.3
1,2-DICHLOROPROPANE - 100 | - 10.0
2-BUTANONE 11144 4 | o 1.3
2-HEXANONE 11144 15 | 9180 1.2
4-METHYL-2-PENTANONE 11144 15 | 980 1.2
ACETONE 11144 14 | 9179 1.3
BENZENE 2060 7 | 1ee2 15
BROMODICHLOROMETHANE - 100 | - 10.0
BROMOFORM 3 100 . 10.0

| BROMOMETHANE | c11aa 14 1 9179 1.3
CARBON DISULFIDE | 1114 14 || o9 13

AAFT
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Table 1: Factors for Volatile Organic Analytes _(continued)

| SOIL MATRIX WATER MATRIX

VOLATILE

ORGANIC Number of Number of

ANALYTES CARD Factor CARD Factor

Samples Sampies
Reviewed Reviewed
CARBON TETRACHLORIDE - 0o || - 10.0
CHLOROBENZENE 2058 1.6 1480 1.4
CHLOROETHANE 11144 1.4 9179 13
CHLOROFORM 11144 14 9179 13
CHLOROMETHANE . 11144 1.4 9179 13
CiS-1,3-DICHLOROPROPENE - 10.0 - 10.0
DIBROMOCHLOROMETHANE - 10.0 - 10.0
ETHYLBENZENE 11144 15 - 9180 12
METHYLENE CHLORIDE 11144 1.4 9179 13
STYRENE 11144 1.5 9180 13
TETRACHLOROETHENE 11144 1.5 9180 1.2
TOLUENE | 2029 2.0 1468 1.4
TRANS-1,3-DICHLOROPROPENE - 10.0 - 10.0
TRICHLOROETHENE 2046 18 1452 1.5
i VINYL CHLORIDE 11144 1.4 9179 1.3

XYLENE (TOTAL) [ 111 15 9180 12

Koo 2, Pt 18
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Table 2: Factors for Semivolatile Organic.Analvtes

| SOIL MATRIX ,l WATER MATRIX
SEMIVOLATILE | i

EP?IS..%CS i Nu(;nAbRel; ot ' . = Number of
. actor CARD Factor

| l Samples l ’ Sarpples

: | Reviewed 1 Reviewed
| 1.2.4-TRICHLOROBENZENE | 1978 | as | iars | 29
1.2-DICHLOROBENZENE | 11800 | as | 7est 4.0
| 1.3-D1ICHLOROBENZENE ] irees | ag || 7es1 40
| 1.4-DICHLOROBENZENE | 10 | 38 | 13m 2.0
2.2"-OXYBIS(1-CHLOROPROPANE) I 11809 a8 | 7es1 4.0
| 2.4.5-TRICHLOROPHENOL | 11889 89 || 7os2 36
| 2.45-TRICHLOROPHENOL | s | sg |  res2 3.6
| 2.4-DICHLOROPHENOL | 11e0s a0 || 7940 25
2.4-DIMETHYLPHENOL | 11806 4.0 7949 25
2,4-DINITROPHENOL | 11880 8.9 7952 36

2,4-DINITROTOLUENE . 1979 34 1375 26
2,6-DINITROTOLUENE 11889 8.9 7952 36
2.CHLORONAPHTHALENE 11889 8.9 7952 a6
2.CHLOROPHENOL | | 1930 32 1376 29
| 2.METHYLNAPHTHALENE | 11806 40 | 7949 25
| 2-METHYLPHENOL | 11899 a8 | 7951 40
| 2-NITROANILINE I 11889 8o | 7es2 3.6
2.NITROPHENOL | 11808 40 7949 25
3.3-DICHLOROBENZIDINE | 11808 a3 | 7est 6.0
3NITROANILNE \ - 100 - 10.0
| 4 6-DINITRO-2-METHYLPHENOL | - 10.0 - 10.0
| 4-BROMOPHENYL-PHENYL ETHER i - 10.0 - 10.0
4-CHLORO-3-METHYLPHENOL | 1e22z | 3 1375 | 35
4-CHLOROANILINE | 11896 40 7949 25
4-CHLOROPHENYL-PHENYL ETHER | 118es | a9 7952 36
| a-METHYLPHENOL | 11800 as | 7951 . 4.0
; DEAEFT
MR, 20FIE
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Table 2: Factors for Semivolatile 'Orga_nic Analytes  (continued)

R

1
[
|

3 SOIL MATRIX WATER MATRIX |
SEMIVOLATILE - —
ANALYTES Nuat;es o Factor Nuct:n:;[; . Factor
Samples Samples
Reviewed Reviewed
4-NITROANILINE 11889 8.9 7952 3.6
4-NITROPHENOL . | 1905 4.8 1368 45
ACENAPHTHENE 1965 3.1 1361 3.0
ACENAPHTHYLENE I 11889 8.9 7952 36
| ANTHRACENE | - 10.0 - 10.0
BENZO(A)ANTHRACENE | <1808 43 rost 6.0
| BENZO(A)PYRENE | - 10.0 - 10.0
BENZO(B)FLUORANTHENE - 10.0 - 10.0
BENZO(G.H.HPERYLENE - 10.0 10.0
BENZO(K)FLUORANTHENE - 10.0 - 100 |
BIS(2-CHLOROETHOXY)METHANE 11896 4.0 7949 2.5
BIS(2-CHLOROETHYL)ETHER 11899 3.8 7851 40
BIS(2-ETHYLHEXYL)PHTHALATE 11898 4.3 7951 6.0
BUTYLBENZYLPHTHALATE 11898 43 7951 6.0
CARBAZOLE ' - 10.0 - 100 |
CHRYSENE 11898 43 7951 6.0
DI-N-BUTYLPHTHALATE - 10.0 - 10.0
DI-N-OCTYLPHTHALATE . 10.0 10.0
DIBENZ(A,H)ANTHRACENE 11889 8.9 7952 3.6
DIBENZOFURAN 11889 8.9 7952 36
DIETHYLPHTHALATE 11889 89 7952 36|
DIMETHYLPHTHALATE 11889 8.9 7952 36
FLUORANTHENE - 10.0 - 100 |
FLUORENE 11889 89 7952 36
HEXACHLOROBENZENE - 10.0 -~ 10.0
HEXACHLOROBUTADIENE 11896 40 7049 25
HEXACHLOROCYCLOPENTADIENE 11889 8.9 7952 36

et
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Table 2: Factors for Semivoliatile Organic Analytes ‘continued) ;
} ———
‘ !, SOIL MATRIX WATER MATRIX |
SEMIVOLATILE ; ‘ |
ORGANIC Numoer of | Number of
; ANALYTES | CARD | ° Factor CARD Factor
’ i Samples | Sampies
| | Reviewed | Reviewed
| HEXACHLOROETHANE I 11888 | 38 || 7951 4.0
i -
| 4-NITROPHENOUNDENO(1,2,3-CD)PYRENE i - l 10.0 } - 10.0
| 1ISOPHORONE | 1186 | 40 7949 25
N-NITROSO-DI-N-PROPYLAMINE | 1e8 | 3.7 1345 3.7
N-NITROSODIPHENYLAMINE (1) l - 100 - 10.0 .
| NAPHTHALENE | 11896 40 7949 25
| NITROBENZENE | cisee | 4.0 7249 2.5
PENTACHLOROPHENOL J 1895 18.8 1359 3.7
PHENANTHRENE | - 10.0 - 10.0
PHENOL e 3.2 1368 as
' PYRENE I 100 8.3 1369 | 49

/cé/o be/f //g/)/(
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. . | Table 3: Factors for Pesticide/PCB Analytes |
| | | SOIL MATRIX | WATER MATRIX l
| "Ei’,lfi?r%‘;ca Number of CARD | Number of CARD \

Sampies Reviewed | Factor Samples Reviewed Factor 1:
4,4-00D - 10.0 - 10.0
4,4-DDE - 10.0 - 10.0
4.4'-DDT 1801 7.4 1353 46
ALDRIN 1870 7.9 1350 48
 ALPHA-BHC - 10.0 - 10.0
ALPHA-CHLORDANE - 10.0 - 10.0
AROCLOR-1016 - 10.0 23305 8.7
| AROCLOR-1221 - 10.0 23305 8.7

| AROCLOR-1232 - 10.0 23305 87 |

AROCLOR-1242 - 10.0 23305 87 |
AROCLOR-1248 - 10.0 23305 8.7
AROCLOR-1254 - 10.0 23305 8.7
. AROCLOR-1260 - 10.0 23305 8.7
BETA-BHC | - 10.0 - 10.0
DELTA-BHC - 10.0 - 10.0
DIELDRIN 1886 62 | 1350 28

QeAno T 12 IS
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’ ! Table 3: Factors for Pesticide/PCB Analytes  (continuea) ]
. o © SOIL MATRIX ’ WATER MATRIX |
A | PESTICIDE/PCB — , ' '
ANALYTES | Number of CARD ' l Numper of CARD
! | Samotes Reviewed Factor || Sampies Reviewed Factor
| ENDOSULFAN | r - | 100 | - 100 |
| eNposULFAN 1 | - | 00 ! - 100 |
| ENDOSULFAN SULFATE | - | 100 | - 10.0
| enRIN | 1866 | as | 1348 3.4
| ENDRIN ALDEHYDE | - | 100 | - 100
}r ENDRIN KETONE ] - | 100 - 10.0
| GAMMA-BHC (LINDANE) 1872 Y 1350 3.1
| GAMMA-CHLORDANE | - | 100 - 10.0
| HEPTACHLOR | 1877 | s 1251 16 |
| HEPTACHLOR EPOXIDE l‘ - | 100 - 10.0
METHOXYCHLOR i . | 100 | - 10.0
TOXAPHENE B - ] 100 - 10.0

® | | Lol 2° 113 A5 -
- IAAET
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- Table 4: Factors for iInorganic Anatytes

102119

| SOIL MATRIX B WATER MATRIX
INORGANIC .
ANALYTES Number ot CARD Number of CARD
% ' | Sampies Reviewed Factor | Sampies Reviewed Factor
| ALUMINUM a7 15 1686 1.2
ANTIMONY 1183 1.8 1688 1.2
ARSENIC 1208 1.6 1701 1.2
BARIUM 1149 3.3 1686 1.1
BERYLLIUM 1150 1.2 1686 1.2
CADMIUM 1148 1.3 1685 1.2
CALCIUM 1163 1.2 1685 1.1
CHROMIUM 1148 1.2 1686 - 1.2
COBALT 1153 1.2 1685 1.2
COPPER 1154 1.1 1683 1.2’
CYANIDE 884 1.4 - 10.0
IRON 1149 1.2 1687 1.2
LEAD 1331 1.3 1727 1.2
MAGNESIUM 1143 1.2 1686 , 1.1
MANGANESE 1151 1.2 1685 | 1.2
| MERCURY 1563 17 . NRTY:
NICKEL 1150 1.2 1685 ‘ 12
POTASSIUM - 10.0 - | 10.0
SELENIUM 1190 23 1695 1.3
SILVER 1152 1.6 1684 1.3
SODIUM - 10.0 - 10.0
THALLIUM 1197 1.7 1691 1.2
VANADIUM 1152 1.2 1685 1.1
ZINC 1154 | 13 1689 1.2
: ahe | p. et 1S
s SAET
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Three other categories do not meet the HRS definition of wetlands:

. Areas without hydrophytes but with hydric soils (e.g., flats where drastic fluctuation in
water level, wave action, turbidity, or high concentration of salts may prevent the
growth of hydrophytes);

. Areas with hydrophytes but without soils (e.g., seaweed-covered portions of rocky
shores); and

. Areas without hydrophytes and soils (e.g., gravet beaches or rocky shores without
vegetation).

Deepwater habitats that support submerged aquatic vegetation (SAV) but not emergent
vegetation do not fall within either the HRS or the USFWS definition. Although SAV is hydrophytic, it is
not *vegetation typically adapted for life in saturated soil conditions* because substrates that support
SAV but not emergent vegetation are considered nonsoil.

i WYL

USFWS divides wetlands (and deepwater systems) into five categories based on salinity, tidal
influence, and wave action. Hydrophytes and hydric soils exist in each of these categories:

. The marine system includes all wetlands that occur along the high energy coastline of
the open ocean overlying the continental sheif. Salinities exceed 30 parts per
thousand (ppt), with little or no dilution except near the mouths of estuaries.

Qe bt

The estuarine system includes all wetlands in areas, partially enclosed by land, with
open, partly obstructed, or sporadic access to marine waters. Salinities are 0.5 ppt or
greater and fluctuate due to evaporation and mixing of fresh water and seawater.

Wt ————
gk, - it
[

least periodically contain moving water or which form a connection between two
bodies of standing water). The riverine system also includes wetlands dominated by
trees, shrubs, persistent emergents, and emergent mosses or lichens; and wetlands in
areas with water containing ocean derived salts in concentrations exceeding 0.5 ppt.

i . The riverine system includes all wetlands within channels (i.e., open conduits which at

C -
e gy

e

! . The lacustrine system includes all wetlands situated in topographic depressions or
dammed river channels in areas where trees, shrubs, persistent emergents, and
emergent mosses and lichens cover less than 30 percent of the total area. Lacustrine
systemns must be at least 8 hectares (ha) in size and are subdivided into two zones:
limnetic (all deepwater habitats), and littoral (areas from the shoreward boundary to a
depth of 2 meters below low water or to the maximum extent of non-persistent
emergents). All wetlands fall into the littoral zone.

. The palustrine system includes all non-tidal wetlands dominated by trees, shrubs,
persistent emergents, emergent mosses and lichens, and all such wetlands that occur
in tidal areas where the salinity due to ocean derived salts is less than 0.5 ppt. A
wetland lacking the above vegetation is also palustrine if: it is less than 8 ha in size; it
does not have an active wave-formed or bedrock shoreline; water depth in the
deepest part of the basin is less than 2 meters at low water; or salinity due to ocean
derived salts is less than 0.5 ppt.

Note that salinity category does not affect whether or not an area qualifies as a wetland under
either the HRS or the USFWS definition.

: Highlight A-8 divides wetland and deepwater categories defined on NWI maps into three
"‘"‘ categories: those presumed to be eligible for HRS purposes, those that-may under certain

Q\&. MO,’Q\ . PMB Section A2
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circumstances be eligible for HRS purposes. and those that generally wiil not be eligible for HRS
purposes.

' ‘ HIGHLIGHT A-8
COMPARISON OF HRS WETLANDS DEFINITION AND WETLANDS
CLASSIFICATION SYSTEM USED FOR NWI MAPS

Wetlands Category Eligible as HRS wetlands?
on NWI Maps

Yes Possibly? | Generally Not®

Marine System
Subtidal
Rock Bottom
Unconsolidated Bottom
Aquatic Bed
Reef :

Intertidal
Aquatic Bed
Reef
Rocky Shore 7/
Unconsolidated Shore /

NSNS S

AN

Estuarine System
Subtidal
Rock Bottom
Unconsolidated Bottom
Aquatic Bed

o -
Imertidal

Aquatic Bed

Reef

Streambed

Rocky Shore
Unconsolidated Shore
Emergent Wetland
-Scrub-Shrub Wetland
Forested Wetland

SSNS
NS NSNS Ss

L NENEN

Palustrine System .
Rock Bottom v
Unconsolidated Bottom v/
Aquatic Bed ‘ v/
Unconsolidated Shore _ /
Moss-Lichen Wetland i
Emergent Wetland
Scrub-Shrub Wetland
Forested Wetland

—_— —

NSNSS

8 Can be presumed to meet the 40 CFR 230.3 definition of a wetland.
® May meet the 40 CFR 230.3 definition of a wetland if emergent hydrophytes are present.

: € Generally will not meet the 40 CFR 230.3 definition of a wetland, except for some unique types of wetlands
{e.g.. some shoals or reefs).

{(continued on next page)

Section A2 A-22 %»0- 91\93&3 |
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ARCS II CONTRACT 68-W9-0051
MALCOLM PIRNIE, INC.
RECORD OF TELEPHONE CONVERSATION/AGREEMENT

File No. 8003-431
Date: May 12 1995 Time: 1:24 AM 1 PM [X]
Incoming Call
From: John Reiff (908) 862-5740
Telephone No.
Affiliation: Northville Industries, Inc.
Malcolm Pirnie Staff: David Kahlenber T (609) 860-0100

/’(// Telephone Np.

Summary of Conversation:

Mr. Reiff returned my earlier phone call. I spoke with Mr. Reiff in regards to the pipeline
bridge which they operate and crosses the South Branch Creek in the vicinity of the Arthur
Kill. More speciically I asked Mr. Reiff, how many feet the pipeline bridge is, along the
South Branch Creek, from the Arthur Kill? Mr. Reiff told me that the pipeline bridge is
located 400 feet due west of the Arthur Kill along the South Branch Creek. Mr. Reiff also
informed me that Northville Industries is involved in the storage and distribution of
petrolenm products, varying from No. 6 Fuel Oil to gasoline and other petroleum blends.

/‘/,sz, p /ov[/
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Ch. 1 (7-1-94 Edition)

Hazard
code

Tth process contami- | (T)

F037 and F038 list-

‘e biological treat-
ng four treatment

. contactor for the
or high-rate aer-
Jr tanks, in which
stes, enhance bjo-
-er million gallons
:ime of the unit is

- 10 longer than 30
' .0us waste by the

s have the burden
7 and F038 wastes
" 1isposal facilities
. -‘uments and data
al treatment unit
‘xempted from the

NIRRT R T R U YA

~ms

g
T

environmental Protection Agency

§261.32

definitions of F037 and/or F038 were actually generated in the aggressive biologi-

cal treatment unit.

(3) () For the purposes of the F037 listing, sludges are considered to be gen-
erated at the moment of deposition in the unit, where deposition is defined as at
least a8 temporary cessation of lateral particle movement.

(i1) F'or the purposes of the F(038 listing,

(A) sludges are considered to be generated at the moment of deposition in the
unit, where deposition is defined as at least a temporary cessation of lateral par-

ticle movement and.

(B) floats are considered to be generated at the moment they are formed in the

top of the unit.

(48 FR 4617, Jan. 16, 1961)
EDITORIAL NOTE: For FEDERAL REGISTER citations affecting § 261.31, see the List of CFR 8ec-

tions Affected in the Finding Aids section of this volume.

}361.32 Hazardous wastes from specific sources.

“The following solid wastes are listed hazardous wastes from speciﬁc sources un-
less they are excluded under §§260.20 and 260.22 and listed in appendix IX.

industry and EPA hazardous Hazard
.. waste No. ) Hazardous waste code
Wood preservason: K001 ...... Bottom sediment siudge from the trestment of wastewaters from wood preserving | (T)
pr that use snd/or pentachiorop
Inorganic pigmernts: . )
nes | WaStownter treatment siudge from the production of chrome yellow and orange pig- | (T)
mens. :
[ 1 ST Wastowster trestment siudge from the production of molybdate omnge pigments ..... | (T)
K004 mmmmdzmmmm ....... reeneee | (1)
K00S siudge from the proguction of green p m
KOO8 oo eeecenrecsenvemenn wmmmmmamummmmn m
- (mmmm
1 K007 siudge from the production of on DILe PIPMBNLS .......ccweeeeeees | (T)
X008 Onn from the production of chrome OxXiie gresn pigr m
Organic chemicais:
ROOB ... oo cecsrsmne from tha pr jon of acetaldenyde from [U— 3 )
KO0 e, mmmmmmummmm.wmw m
Kot 8 stream from the rater gtri in the production of acry RN
K013 B mmommnmom aavlovmte .| (R T
KO oo eeeme... | BoOtIOMS from the acetonitrile in the prock of acry ' g
m
7+ 1 1 . [ Heavy ends (stil bottoms) from the punfs in the production of | (T)
gy epichiorohydrin.
KD18 ..........oocnenemee. | HoBVY OnG3 from the fractionation column in ethyl ch production m
m“e-_m. eessectsmiristen mmmmmamwmnmwwm m
9“—"""""“‘“""‘ HmymMNWndemem"mm m
4 [P O Aanouuoum catalyst waste from HUOOMEhEnes Production .............. | (T)
M2 oo eeeseeemnmee.. | Digtiliation Dottom tars trom the production of pheno from m
senessassosorsasesssrensasenses | DISEHIALION tight B8NS from the pr yon of phthalic anhydride from naphthaiene ...... | (T)
. { Digtilation bottorns from the production of phthalic gnhydride from naphthaiene ..... . (M
stemasart e s sresas s pottoms trom the production of nitrobenzene dy the nitration of benzene .. | (T)
crveremstesssssessesrerenenes | SHPPING 1Ml tRilS from the production of methy ethy! pyndi m
Centritug residuss from tol GiiSOCYBNALe PROAUCHON ...cccceninses RN
,mmahmmumanmmmoﬂﬂbm

.| Heavy enas from the heawy ends cowmn from the production of 1,1,1-

of 1,1,14richioroethans .......

or of 1,31

trichioroethane.
memhunmm from the p of andline

TR

streams generated from iline p

51
[k 2t

o
~
o0

33 333333 33
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§261.32

40 CFR Ch. | (7-1-94 Edition)

52

industry end EPA hazaroous Harard ndustry and EPA hazardous
waste No. Hazardous waste code
K105 oo omocemremronenes: | S6PATAtEd 8QUSUS Stream from the reactor ProGUCt washing §18p in the production | (T) i K125 Fitration, _ €
. am | M‘::
X107 separation from the production of 1,1-dimethyhyare- | (C.T) ) X128 Baghouse
m(uDW)mmmhm 2 WM
K108 from pr ' ’] an } KISt e | Wen
mmmMGHWW)MMM Spent sbeon
hydrazides. KIR e | PO o
K109 .......... Spert fiter cartridges from product purification from the production of 1,1-1(T)
dm(uw)mmmm v Wastowater
K110 .. | Condensed cok jon from the procuction of | (T) m"——"“‘—““ Spent carbor
11mmm(uw)mmwmm : ’ m' Wastowater
(S11] Product from the production of of (oA )} ; — load-base:
K112 R water from the drying ool inmo, “1lu) H &7 Pinivred wa!
oluenediamine via frydrogenation of dinitrotolusne. I Peiraisum refining:
K113 C ed liquid light ends ffom the purification.of 1oluanediamine in the production | (T) X048 Dissoived &
of tok, iamine via hydrogenation of dinitrotoluene. KOM® o oo | SiOD Ol @R
K114 eeeemecrececscrnraceene | ViKinais from the purifi of tok e in the p of toluensdiamine | (T) e Y Y
via hydrogangtion of dinirotoluene. XOB1 AP\ ssparat
K115 ... .__-.HmymmmomeMWmmmdm oo S—— 3
Wmmwwdm fron anc seet: .
X116 ate from the soivent recovery column in the production of okuene | (T K081 Emi [
diisocyanais via phosgenation of tohsenediamine. (o7, J— -
X117 W from the reactor vent gas scrubber in the production of ethyiene { (T) and swel
dibromide via bromination of ethene. Primary copper:
X118 solida from pusification of ethylene dibromide in the production of | (T) KDBS e | ACHD AN ¢
ethylens dib via ration of eth -t from prim
K138 Stil b from the purification of sthylene dibromide in the p of etk m Primasy
Gibromide via bromingtion of sthene. KDBS oo | Surtace m
K149 Disttaton booms ¥orm e prodcton of sbha- (or mety) chioraied ksnas. | (T e H Bdeuind
L of Primary
mmmmummmwmmmma&- KOBB coecmemmrmmrmsesomree a.‘:y:
mdbﬂwm)
K150 Organ resicuass. axckxing spent carbon adsorbont, from the spent chiarine gas | (T) Primery gumin: Spent poti
nmlc mmwmmmum e m———
(or methyt) chicrinated tok y Py | Emissionc
with dm* Qroup X091 Emission ¢
K151 Was end biclogical siudges, gen- | (T) Seconcery leed:
mmmwammmmdw&wm 0% Emission ¢
y+) chiori rinaied ¢ ides. and com- T mayea e
) P with of thess & Qroups. toms. T
chemicais: . A tak.
K07t mmmmwmummmm.m m ; E.Pm.ﬁ
saparstely prepurified brine is not used. : X100 Waste o
KOT3 cocoernerrosnmmsennmsnssosss wmmmmmmumwwm m ondary k
Sos using oraprs anoc Velarinary phamacsuticals:
K108 Wi mmmmwmnmm m XOB4 —
K031 v wmmnmmumwmm___ m H K101 ereeeeeereenememooremens | Distiltation
KOB2 oo ecccrerocsrmcanemseees | WESISWRLSF treatment si1000 from the production.of ChIOane ... M f QuUcHOn «
K033 mmmmumuwhmm m ¢ X102 Residue ¥
tion of chiordane. i ernary ¢
[ (s < 7 o mmmmmummmnmmdm ‘ Ink formutation: n -
chiordane. ) K0BS.
X03s Wi o) d in the production of Creosots -1 M siudges
KODB .coocsmmercssecssssoniorssnrs wmmmmmmnmmuwm m i . L)
KO37 c.cveremrommmrreeer | WSISWRLEr treatment siudges rom the production of disulioton Kul . Coking: .
KO38 . eeremrrssommameionnennmere | WiStEWSISr from the washing and stripping of phorate xction m 1 [0 —— Y
X039 oo, | Filter cake from the fitration of disthyiphosphorodithioic acid in the production of { (T) : (30t ——
) : : [ ST [, Mn
KOO cocereroececeeeeeeeee. | WaSIEWRLEr treatment skxige from the pr ol p m § ing sum
K041 ...... Wastewater treatment shuige from the production of OXAONENE ...... U] : by-proc
KOA2 ..o oeeeeonieeenenoe | HEBVY @niS Or Cistilation residuss from the distilation of tetrachiorobenzene in the | (T) - tar shd:
production of 2,4.5-T ' [ 7 Jm—— h { S
K043 2,6-Di wasts from the procuction of 2.4-D m of coke
X097 Vacuum strpper discharge from the chiordane chiorinator in the production of | (T) K143 - | Process «
chiordane. geners
Unireaied process wastewaier from the production of IXBPNENE .......cee.c.wwmmsersse m wm"‘
Untreated wastewster from the production of 2,4-0 m Kia4 copting
Process wastewater (including supemates, fitrates, and washweters) from the pro- { (T) cuced 1
duction of etfrylenebisditiocarbarmc acis and its sait. : Resiues
Reactor vent scrubber waier from the production of ethylenebisdithiocarbamic acid | (C, T [ 4 ¥ L U
3 its sarts. coks by




§261.32
Hazarg Tuwy-ndEPAhm Hazard
code wasts No. Hazardous waste code
&0 in the production | (T) K125 mmwmmmmmam
ethylenebisdithiocarbamic acid and its saks.
. o 1.1-dmethyHwure- | (C.T) K128 Baghouse dust and floor Sweepngs in Miling and Packaging Operations from the | (T)
proi or formuiation of Discithioces iC acid and its saits.
ondensed reacior vent | (1,1) K131 mummmmmmmmmmm ©.n
H) from carboxysic acid of methyt
’ K132 Spent absorbent and wastewster separsior soiis from the production of methyl bro- | (T)
' production of 1.1- [ (M) mide.
Bplosives:
from the production of | (T) XDM shuiges jrom the manutacturing and processing of expiosives | (R)
KOAS oo | SpNE carbon from the treatment of ater Nning (R
ration of wivene ...... [ (C.1) K048 siudges from the manutacturing, formuiation and loading of | (1)
he production of {"(T) ) lead-based initisting
mmmm Pink/red water from TNT operations (R
NG in the production Petioioumn
R i o D o (0, b o S g o
iami SO ol emuision solids the petrok
m“mm " HA: v " m“;nm - 8
. K051 siuoge from the p o
e “1m :? Tonk b (leaded) from the p g incustry m
procuction fon stonl:
— o e Esen ol ausoge ron e rey srin o s s b | O
KD&2 Spent pickie iquor g d by stesl g operstions N
of ettyiene (M) vy and wioel industry (SIC Codes 331 and 332).
*in the production of | (M) KBOE o | Acks lert biowown skuyskucge resuing from the thickaning of biowdown skary | ()
: from primary copper production.
sroduction of ethylens | (T) Primary leact:
) KO85 Swiace impounament salids contained in and dredged from suriace impounaments | (T)
-M m ot primary lead smelting faciites. -
with mixtures of Primery pine:
the distile- X088 Siudgs from trestment of process wastewsier and/or acid pient biowdown from ori- § (T)
. F"‘:hoeu m Primary siuminum: o 0
benzoyt chiorides. and Fervositoys:
K080 . Emission control dust or siudge from ferrothromiumsilicon production m
sogical shudges, gen- | (N X091 Emission control dust of siudge from ferrochromium production m
m of aipha- (or meth- Secondary lead:
« chiondes, and com- KO8 . Emissi mmmwum(mmmbm
stayed administratively for siuige ¢ Y acid sy
: mmmwmnmwmmmnmn
e production, whers | (T) EPA takes ftrther action effecting this stay, EPA will pubiish & notice of the acton
in the Federal Ragister. ) .
dwphragm cedl proo- | (T) K100 Wasie ing from acid g of emission control dustsiudge from sec- | (T)
] ondary lead smelting, ]
chiorine production ... | (M) Vetorinary pharmacssticals:
KB4 ... Wi “_ wmmmdmw m
oycecd ... | m from
D 1 1 K101 memmomdmmhmw m
uliene in the produc- | (M) |  ouction of 3 from
X102 S, Mmmomdmmmmbmnmmdm m
in the production of | (T) - - erinary pharmacauticals from or organo-
308018 KO8 Son and siudges, CauRiC and siudges. or water washes and | (T)
n of Gisutioton m i siudges trom ing tubs and equipment used in the formuiation of ink from pig-
e g i ments, driers, 50aps, and stabikzers containing chromium and leexd.
on e nranaase m H Iiw . . |
producson of ; X080 st lime studge from coking operstions m
1 e oam . Koa? D tank tar aiucge from operst
! : K141 rererserenns | PTOCOSS reSiiues from the recovery of coss tar, inchxiing, but not kmited 1o, collect- { (T)
i | (M) : ing sump residues from the pr ion of coke from coal or the recovery of coke
lorovenzene i the m N by-proaucts produced from coal. This isting does not include K087 (decanter tank
ene in the | (T) 12 shudges from coking oparations).
m K12 .. Twwmmmmemmdwumwummmy m
Y e of coke by-products produced from coal.
Y the production of | (T) K143 .cooeeeerrmrericeeeneen | PrOCRSS resicues from the recovery of tight o, including, hut not bmited to, those | (T)
| oenermed in stils, decanters, and wash o recovery unds from the recovery of
e | (1)  COk8 by-progucts-produced from coal.
o | (T) Kid4 sump residues from light ol refining, inciuding, but not kimited to, inter- | (T)
waters) from the pro- | (T) mwmwmmmmemymwemw
-Mithiocarbamic acid { (C, T) K145 Residues from ang y operations from the recovery of { (T)
' coke by-procucts produced from coal.
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§261.83

40 CFR Ch. | (7-1-94 Edttion)

Incdustry and EPA hazarsous Hazard
waste No. Harardous waste code
K147 Tar e tank residues from coal tar refining m
K148 Rasicugs from coal tar distiation, incuding but not imited to, stilt bottoms ............... | (T)

{46 FR 4618, Jan. 16, 1981)

- EDITORIAL NOTE: For FEDERAL REGISTER citations affecting §261.32, see the List of CFR Sec-
tions Affected in the Finding Aids section of this volume. :

§261.33 Discarded commercial chemi-
cal products, off-specification spe-
cies, container residues, and spiil
residues thereof. :

The following materials or items are
hazardous wastes if and when they are
discarded or intended to be discarded
as described in §261.2(a)X2)({), when
they are mixed with waste oil or used
oil or other material and applied to the
land for dust suppression or road treat-
ment, when they are otherwise applied
to the land in lieu of their original in-
tended use or when they are contained
in products that are applied to the land
in lieu of their original intended use, or
when. in lieu of their original intended
use, they are produced for use as (or as
a component of) a fuel, distributed for
use a8 a fuel, or burned as a fuel.

(a) Any commercial chemical prod-
uct, or manufacturing chemical inter-
mediate having the generic name listed
in paragraph (e) or (f) of this section.

(b) Any off-specification commercial
chemical product or manufacturing
chernical intermediate which, if it met
specifications, would have the genmeric
name listed in paragraph (e) or (f) of
this section. ‘ ,

(¢) Any residue remaining in a con-
tainer or in an inner liner removed
from a container that has held any
commercial chemical product or manu-
facturing chemical intermediate hav-
ing the generic name listed in para-
graphs (e) or (f) of this section, unless

the container is empty as defined in
§261.7(b) of this chapter.

[Comment: Unless the residue is being bene-
ficially used or reused, or legitimately recy-
cled or reclaimed: or being accumulated,
stored, transported or treated prior to such
use, re-use, recycling or reclamation, EPA
considers the residue to be intended for dis-
card, and thus, a hatardous waste. An exam-
ple of a legitimate re-use of the residue
would be where the residue remains in the
container and the container is used to hold
the same commercial chemical product or
manufacturing chemical intermediate it pre-
viously held. An example of the discard of
the residue would be where the drum is sent
to 8 drum reconditioner who reconditions
the drum but discards the residue.}

(d) Any residue or contaminated soil,
water or other debris resulting from
the cleanup of a spill into or on any
land or water of any commercial chem-
ical product or manufacturing chemi-
cal intermediate having the generic
name listed in paragraph (e) or (f) of
this section, or any residue or contami-
nated soil, water or other debris result-
ing from the cleanup of a spill, into or
on any land or water, of any off-speci-
fication chemical product and manu-
facturing chemical intermediate
which, if it met specifications, would

- NG IR #" e T o eyt s

ot ——.

gnvitonmental Protectt

have the generic name
graph (e) or () of this &

(Comment: The phrase ‘‘co:
product or maaufacturin
mediate having the gener
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commercially pure grade

‘~any technical grades of
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PART 261

’ART 261—
“LING METHODS

1ent used for sam-
J1 vary with the
ae waste materials
:ollected using the
below, for sam-
1 similar %o the in-
considered by the
7e of the waste.

—~ASTM Standard
rdered material—

-

‘O R VR AN W ERPR W SR W ees et o yu

-

warn . ae

Environmental Protection Agency

"ASTM 8tandard D346-75 Soil or rock-like
material—ASTM Standard D420-69 - Soil-
like material—ASTM Standard D1453-65
Fly Ash-like material—ASTM Standard
D2234-76 [ASTM Standards are available

““from ASTM, 1916 Race St., Philadelphia,
«PA 19103)

Oontainerized liquid wastes—'‘COLIWASA"
- desoribed in ‘“Test Methods for the Evalua-
-uon of Solid Waste, Physical/Chemical

“Methods,” s U.S. Environmental Protec-
. tion Agency, Office of Solid Waste, Wash-

ington, D.C. 20460. (Copies may be obtained
.from Solid Waste Information, U.S. Envi-

- ronmental Protection Agency, 28 W. St.

Clair 8t., Cincinnati, Ohio 45268)

N Liquid waste in pits, ponds, lagoons, and

similar reservoirs.—‘Pond Sampler’’ de-
scribed in ‘“Test Methods for the Evaluation
of Solid Waste, PLvsic&l/Chemical Meth-
ods i

This manual also contains additional infor-
_ml.uon on application of these protocols.
Wt
APPENDIX II TO PART 261—METHOD 1311
""mnm CHARACTERISTIC LEACHING

PBOCZDURE (TCLP)

,.Nolc: The TCLP (Method 1311) is published
in- ““Test Methods for Evaluating BSolid
Waste. Physical/Chemical Methods,” EPA
Publication SW-846, as incorporated by ref-
erence in §260.11 of this chapter.

{88 PR 46049, Aug. 31, 1999)

:APPENDIX ITI TO PART 261—CHEMICAL
< _ ANALYSIS TEST METHODS

“Note: Appropriate analytical procedures 1o
determine whether a sample contains a given
toxic constituent are specified in Chapter
Two, *Choosing the Correct Procedure”
found in “Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods,” EPA
Publication 8W-846, as incorporated by ref-
srence in §360.11 of this chapter. Prior to
final sampling and analysis method seleo-
ton, the individual should consult the spe-
¢ific section or method deacribed in SW-848
for additional guidance on which of the ap-
proved methods should be employed for a
Specific sample analysis situation.

[58 FR 48049, Aug. 31, 1999]
-

h

- Thess methods are also described in
“Samplers and Sampling Procedures for Has-
Ardous Waste Streams.” EPA 600/3-80-018.
January 1860.

67

P1. 261, App. VII

APPENDIX IV TO PART 261—[RESERVED
FOR RADIOACTIVE WASTE TEST
METHODS)

APPENDIX V TO PART 261—[RESERVED
FOR INFECTIOUS WASTE TREATMENT
SPECIFICATIONS)

APPENDIX VI TO PART 261—{RESERVED

POR ETIOLOGIC AGENTS] 7
APPENDIX VII TO PART 261—BASIS FOR
LISTING HAZARDOUS WASTE

EPA
hazard-

ous Hazardous conestuents for which listed
waste

No. .

FOO1 .. | Tewncniorostiwiene,  methylene  chicride
trichiorosthytene, 1,1, 1-trichiorosthane, carbon
tetrachioride, fucrocartons.

FR ... | T " y chioride,

1.2.2-trichf arho
. trichiorofuoromethans.

FOO3 ... | NA

FO04 ..... | Cresols and yiic acid, nit

FO0S ..... | Tolusne, methyl ethyl ketone, carbon disulfide,
iscbutanct, 2-sthoxyethanci, benzene,

FO08 ... | Cadmium, hexavalent chwomium, nicksl, cyanide
(compienad).

FOO7 ..... | Cyanide (sakts).

FODS ..... | Cyanide (saits).

FOO0R ..... | Cysnide (saits).

FO10 ..... | Cyanide (saits).

FOt1 ..... | Cysnide (saite).

FO12 ..... | Cyanide (compiexed). N

FO19 ..... | Hensvalent chromium, Cyanide (complaxed).

w | Tore and penachiorogibenzo-p-gioungs:  tetra

8
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NA~—Wasts is hazardous bocause i fails the wet for the
of ignitabiiity, corrosmvity, OF resctivity.

(48 FR 4819, Jan. 16, 1081] ‘
EDITORIAL NoTE: For FEDERAL REGIBTER of-

tations affecting Appendix VII, part 261, see
the List of CFR Sections Affected in the

Pinding Aids section of this volume.

PP B Wiec e,
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"PIRNIE

MEMORANDUM
To: LCP Chemical File Date: March 14, 1996
From: David Kahlenberg
Re: Site Inspection

- As part of the January 1995 Site Inspection the following were noted during the field
activities: ’
. There was no liner present at the site; no maintained, engineered cover; no
functioning and maintained run-on control and runoff management
© system(s); and no leachate collection/removal system present at soil sample
locations MBKW78 (SL2) or MBKW79 (SL3).

Ref. No. 25.p. 1 of 1
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