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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. Rsh & 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. Rsh and Wildlife Service devel
oped a new classification system, Classification of Wetlands and Deeowater Habitats of 
the United States. The classification system was developed in 1979, and takes a Werar-
chical approach to classifying different wetland types. It first describes wetlands broadly 
by five systems: Marine, Estuarine, Riverine, Lacustrine, and Palustrine. The term sys
tem is defined as "...a complex of wetlands and deepwater habitats that share the ffiflu-
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 
dasses, 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). 

:(^.vJo.q,p.3o<? It 
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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 ( Rgure 1). Actual wetland classifications 
are abbreviated on the map as alpha-numeric codes. These map codes can betrans-
lated using the map legend tocated in this guide and at the bottom of each NWI map. 

The classification system, its terminology, arvd 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 arvJ 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 
1:62^500 scale. 

y///y//-//////-/-j^y//y///////yy^.^///'y//^^^^ 
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Rgure 1. Section of NWI map - Presque Isle Peninsula - Erie North Quadrangle, Pennslyvania 
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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 dass. All map 
codes are identified under the appropriate svstem in the map legend at the bottom of 
each map. The most commonly used codes will be described in the tabies 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. The first character is 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.) 

Step 2. The second character is a number, (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.) 

Step 3. The third character is a set of two uooer case letters representing 
the CLASS. 

EM = the EMERGENT CLASS (non-woody vegetation) 

(Refer to Table 3 for descriptions of CLASSES.) 
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Step 4. The next character is a number representing the SUBCLASS. 

= the PERSISTENT EMERGENT SUBCLASS 
(vegetation remains throughout the year) 

(Note: To determine SUBCLASS, vou must refer to the legend under the 
appropriate CLASS to find the proper subclass, i.e.. SUBCLASS codes are 
not interchangeable between CLASSES.) 

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

Step 5. The next character is an uooer case letter representing the 
WA TER REGIME MODIFIER. 

•• 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. Following the WA TER REGIME MODIFIER, there may be additional 
numbers or lower case letters identifying WATER CHEMISTRY or 
SPECIAL MODIFIERS. 

= the OLIGOHALINE WATER CHEMISTRY MODIRER 
(salinity between 0.5 and 5.0 ppt) 

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

There is no limit to how manv additional modifiers mav be used to describe 
a wetiand. Generally, however, there will be onlv one modifier following the 
WATER REGIME MODIRER. 

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

R*(Jo.'<iPbol^l)o 
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Example #2: PFOICb 

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

= the PALUSTRINE SYSTEM (freshwater wetland) 

(Refer to Table 1 for descriptions of SYSTEMS.) 

Step 2. 

Remember, there are no SUBSYSTEMS in the Palustrine 
System. Proceed to Step 2 to determine the OLA SS. 

The second character in a Palustrine wetland classification, is a set 
of two upper case letters representing the CLASS. 

IFOi = the FORESTED CLASS (tree-dominated) 

(Refer to Table 3 for description of CLASS.) 

Steps. The next character is a number representing the SUBCLASS. 

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

(Note: To determine subclass, vou must refer to the legend under the appropri
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 uooer case letter which represents 
the WA TER REGIME MODIFIER. 

= the NONTIDAL SEASONALLY FLOODED 
WATER REGIME (flooded for two weeks or more 
during the growing season) ^ f i f Uo. 91 P • ^ ^ ' *3 

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

1 0 1 7 8 5 



Step 5. Following the WA TER REGIME MODIFIER, there may be additional 
numbers or lower case letters identifying WA TER CHEMISTRY or 
SPECIAL MODIFIERS. 

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

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

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

Review of Examples #^ and ff 2: 
SUB-

MAP CODE §Y§TEM $Y5TEM CLA§§ 

E2EM1P6 E 2 EM 

PFOICb P - FO 

WAIhR 
SUBCLASS REGIME 

1 P 

1 C 

SPECIAL COMMON 
MODIFIER NAME 

6 brackish marsh 

b wooded swamp 

jp^.VioC\,p.^o^VV? 
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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 anafysis of high attitude aerial photographs. 
Wetlands were identified on the photographs based on vegetation, visible hydrology, and geography in 
accordance with Classification of Wetlands and Deepwater Habitats ofthe United States, (FWS/OBS • 
79/31 [December 1979). The aerial photographs typically reflect conditions during the specific year and 
season when they were taken. In addition, there is a margin of error inherent in the use ofthe aerial 
photographs. Thus, a detailed on the ground and historical analysis of a single site may result in a 
revisionof 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. There is no attempt, in either the design 
or products of this inventory, to define the Umits of proprietary jurisdiction of any Federal, State or 
local government or to establish the geographical scope ofthe regulatory programs of government 
agencies. Persons Intending to engage in activities Involving modifications within or adjacent to 
wetiand areas should seek the advice of appropriate Federal, State or focal 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, 
boundariesandcharacteristics, however, as stated in the SPECIAL NOTE.it is/lof a 
substitute for intensive on-ground, site-specific investigations when detailed informa
tion is required. Due to the limitations of the photointerpretation process, all wetlarxjs 
are not shown on the NWI map. Certain wetlarxl 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 eariy 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 corxJitions. 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 con-idor and facility siting. 

g^.'>Jo.q.p.^cP\b 
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TABLE r. GENERAL CHARACTERISTICS OF SYSTEMS 

SYSTEM 
(MAP CODE) 

Marine (M) 

Estuarine (E) 

Riverine (R) 

Lacustrine (L) 

Palustrine (? ) • • 

DESCRIPTION 

Open ocean and its high energy shoreline; salinity > 30 ppt* 

Tidal ecosystems, usually semi-enclosed by land, v/ith varying salinities 

Freshwater flowing water contained within a channel; salinity <0.5 ppt 

Fresh waterbodies. generally > 20 acres, > 2 meters deep at low water 

Mostly freshwater wetlands; and waterbodies < 2 0 acres and < 2 meters deep 
at low water. 

*ppt = parts per thousand 
**Examp/es of this system are ponds, freshwater swamps, marshes and bogs. 

TABLE 2 . GENERAL CHARACTERISTICS OF SUBSYSTEMS* 

SUBSYSTEM 
(MAP CODE! 

Subtidal(l) 

Intertidal (2) 

Tidal (1) 

DESCRIPTION 

Permanentiy flooded (below mean low tide level) 

Periodically flooded and exposed by tides 

Fresh water, tidally influenced river 

RELEVANT SYSTEMS 

Marine.Estuarine 

Marine.Estuarine 

Riverine 

Lower Perennial (2) Slow-moving river, with low gradient, and well developed floodplain Riverine 

Upper Perennial (3) Fast moving th/er with high gradient and littie floodplain development Riverine 

Intermittent (4) Seasonally flowing river Riverine 

Unknown (5) River sharing characteristics of other subsystems Riverine 

Limnetic (1) Lake water greater than 2 meters deep Lacustrine 

Littoral (2) Shallow lake water and adjacent shoreline, less than 2 meters deep Lacustrine 

. *NOTE: There are no Subsystems in Palustrine system.. 

^ ^ • ^ » P - K > 0 ^ \Jo 101788 



TABLE 3 . GENERAL CHARACTERISTICS OF THE CLASSES 

CLASS 
tMAP CODE! 

Rock Bottom (RB) 

Unconsolidated Bottom (UB)' 

Unconsolidated Shore (US) 

Aquatic Bed (AB) 

Reef (RF) 

Rocky Shore (RS) 

Open Water (OW) • 

Streambed (SB) 

Emergent Wetland (EM) 

i\i 
crub/Shrub Wetland (SS) 

Forested Wetland (FO) 

Moss/Lichen Wetland (ML) 

DESCRIPTtON 

Permanentiy flooded bedrock or large chunks of bedrock 

Permanentiy flooded sand, gravel, miid or cobble substrate 

Periodically exposed sand, mud or gravel substrate 

Floating or floating-leaved submerged aquatic vegetation 
(e.g., duckweed, pondweed, algae) 

Substrate composed of living organisms (e.g. mussels, oysters) 

Periodically exposed bedrock or large chunks of bedrock 

Open water, no visible vegetation 

Periodically flooded channel composed of gravel, sand or bedrock 

Herbaceous (non-woody) vegetation (e.g., grasses, sedges, 
rushes and flowering herbs) 

Woody vegetation < 20 feet tall (includes dwarf trees in bogs, 
shrubs and saplings) 

Woody vegetation 20 feet or taller (trees) 

Dominant vegetative cover of mosses, lichens or both 

*EarlierNWI maps used the Open Water (OWJ class, while present mapping conventions 
use the Unconsolidated Bottom (UB) class. 

TABLE 4 . TIDAL WATER REGIMES (used for Marine and Estuarine systems where 
salinities > O.Sppt) 

WATER REGIME 
(MAP CODE) 

Subtidal (U 

Irregularly Exposed (M) 

Regularly Flooded (N) 

irregulariy Flooded (P) 

DESCRIPTION OF WATER REGIME 

Permanentiy flooded by tides all year long 

Rooded most times except extreme low tides | 2 ^ V36»^t 

Flooded and exposed by tides at least once daily ^ . v\ C ^ \ to 

Flooded less often than once daily by tides 
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TABLE 5. NONTIDAL WATER REGIMES (used for Riverine. Lacustrine, Palustrine Systems) 

WATER REGIME 
(MAP CODE) 

Temporarily Flooded (A) 

Saturated (B) 

Seasonally Flooded (C) 

Seasonally Flooded/Saturated (E)* 

Semipermanently Flooded (F) 

Intermittentiy Exposed (G) 

Permanently Flooded (H) 

Intermittentiy Rooded (J) 

Artificial (K) 

*Not used on all maps 

DESCRIPTION OF WATER REGIME 

Floods most years for less than two weeks during 
growing season; usually dry by mid-growing season 

Substrate is saturated for most of growing season 
(commonly year round) and rarely floods 

Floods most years for two weeks ormore during 
growing season, usually dry by end of growing season 

Floods most years for two weeks ormore during 
growing season and remains saturated near the 
surface for most of the growing season 

Remains flooded tiiroughout the growing season 
in most years 

Nearly permanentiy flooded, exposed only during 
drought conditions 

Remains flooded throughout the year in all years 

Exposed most years, but flooded(usually briefly) 
during growing season on an irregular basis 

Flooding controlled by pumps, siphons, etc. 



TABLE 6. P«5SHWATER. TIDAL. These areas have freshwater (having salinlt ier 
of <0.5 ppt) that fluctuates with tidal movements. 

WATER REGIME 
IMAP COPgt 

Temporarily Rooded-Tidal (S) 

Seasonally Rooded-Tldal (R) 

Semipermanently Flooded-Tidal (T) 

Permanentiy Flooded-Tidal (V) 

Regularly Rooded-Tidal (N) • • 

PESCRIPTION OF W A T ^ Pci;̂ i|>/.F 

Roods most years less than two weeks during 
growing season, but also periodically inundated 
by freshwater tWes* 

Floods for two weeks ormore during growing season, 
but also penodically Inundated by freshwater tides* 

Remains flooded through most of growing season in 
most years and is affected by freshwater tides 

* 

Remains flooded throughout the year in all years and 
IS influenced by freshwater tides 

Rooded and exposed at least once daily bv fresh
water tides / 

^Periodically inundated means flooded I s s n t m j m s . daily by freshwater tides 

Rep.Vto.l.p.fttSlb 
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TABLE 7. COMMONLY USED MODIFIERS 

MODIFIER (MAP CODEl 

Oligohaline (6) 

Acid (a) 

Beaver (b) 

Partially ditched/drained (d) 

Farmed (f) 

Artificial (r) 

Diked/Impounded (h) 

Excavated (x) 

GENERAL DESCRIPTION 

Used to distinguish transitional zone (slightiy brackish) 
between freshwater tidal systems and brackish 
tidal systems; salinity = 0.5r-5.0 ppt 

Used to distinguish floating mat, kettiehole type 
acidic bogs from other non-acidic wetiand types 

Used to indicate an area that has been either created 
by, or hydrologically affected by beaver dams 

Used to show an area that has been visibly ditched 
or partially drained, but maintains wetiand hydrology 
and functions 

Used in this region (Northeast) to identify commercial 
cranberry bogs 

Used to klentify manmade impoundments with 
artificial bottoms (i.e., concrete fish ponds, sewage 
treatment ponds); also used to identify wetiands created 
by bench mining of coal 

Used to identify areas that have been hydrologically 
altered or created by construction of a dike or dam 
which obstructs or stops water flow 

Created or modified by excavation and removal of 
existing substrate (i.e., quarries, gravel pits, farm 
ponds, channelized rivers, drainage ditches) 

^^.Vio.9,p.WoClb 
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' T A B L E 8. QUICK CROSS REFERENCE OF MAP CODES TO COMMON WETLAND 
TYPES (Using System, Subsystem and Class) 

MAP CODE 

|pFO 

PSS 

PEM 

PUB 

PUS 

PAB 

r^pMMON NAMF nf WETLAND TYPE 

FORESTED OR WOODED SWAMP OR BOG 

SHRUB SWAMP OR BOG 

EMERGENT MARSH, FEN, OR WET MEADOW 

POND 

POND SHORELINE 

POND WITH FLOATING OR SUBMERGED AQUATIC 
VEGETATION (DUCKWEEDSj^P^NDJJLIES^ « « -

R1UB 

R2UB 

R2AB 

R3US 

R4SB 

R5UB 

M1UB 

M2AB 

M2RF 

E2EM 

E2SS 

E2US 

E1£B^ 

L1UB 

L2US 

L2AB 

L2UB 

FRESHWATER TIDAL RIVER 

SLOW MOVING RIVER WITH FLOODPLAIN 

RIVER WITH AQUATIC VEGETATION(PJCKERELWEED) 

BANK OR SHORELINE OF FAST FLOV^NG RIVER 

INTERMITTENT STREAM CHANNEL 

RIVER SHOWING CHARACTERISTICS OF BOTH UPPER 
AND LOWER PERENNIAL RIVERS^ ̂ ^ ^__ ^ ^ . . . 

OPEN OCEAN WITH UNCONSOLIDATED BOTTOM 

INTERTIDAL SEAWEED BED IN OCEAN 

INTERTIDAL OYSTER AND^UISSEL^EEFS2NJ)CE^N_, 

SALT OR BRACKISH TIDAL MARSH 

ESTUARINE SHRUB SWAMP 

ESTUARINE FLATS, BEACH, OR SAND BARS 

OPEN WATER ESTUARY « • « — — — — — — 

DEEPWATER ZONE OF LAKE 

LAKE SHORE OR SHALLOW WATER ZONE OF LAKE 

AQUATIC VEGETATION IN LAKE t ^ l K | | ; p^ 

SHALLOW WATER ZONE OF LAKE j j g C ^ f c 
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Ĝ r-1-htvJc Mii'er. Inc. 

WASTE LAGOON 

GROUND-WATER MONITORING 

LCP CHEMICALS, NEW JERSEY, INC. 

LINDEN, NEW JERSEY 

INTRODUCTION 

LCP Chemicals, New Jersey, Inc. (LCP) retained Geraghty i Miller, Inc. 

to conduct ground-water monitoring at 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 and a small, experimental lagoon used for pilot studies of 

the Chem-fix process for waste stablization. 

/^Mva^ .̂ y^/$^ 
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Gcr.;uhtyi: M;!ler. Inc.' _2_ 

SUMMARY OF FINDINGS AND CONCLUSIONS 

1. Geologic data from soil borinqs 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 samoles 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 

ppm). Intermediate concentrations (10 to 40 ppm) were found in org-.nic 

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

grade. 

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

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

oroximatelv 5 oom in this area. 

/if/Jo/^jf^ 53f S^ 
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6. Higher levels of soils mercury, up to 40 pom, indicate contamina

tion by industrially derived fill materials, surface disposal of mercury 

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

7. The difference between mercury levels in ground-water and soils 

samples arises because the soil components (silts, clays, and organic mat

ter) tie up mercury through adsorption and complexation. Furthermore, many 

mercury 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 

Creek cannot be determined solely on the basis of soils or ground-water 

quality data. Potential sources, besides LCP's waste lagoon, may be atmos

pheric mercury "fallout," runoff, percolation through fill materials, and 

tide water from the Arthur Kill. 

^o/^,/^. />dr^ ' 
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r O c r s ^ h i v k Milicr. Inc. -4-

REC0MMENDATI0N5 

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. 

/^//^OfO,/;.7^f^ 
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THE HYDROGEOLOGIC INVESTIGATION 

Purpose and Scope 

The New Jersey Department of Environmental Protection (NJDEP) adminis

trative 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 i 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 lagoons. Soils samples were described 

in detail with respect to lithologic 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 permeable 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 

chemistry followed USEPA procedures (see Appendix B) and were approved by 

NJDEP prior Lo field work. 

Monitoring Well Installation 

Six monitoring wells were installed between September 29 and October 

Ai^p^yo^jo. ^6-fs^ 
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2, 1981 by 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 feet below grade at the sites shown in 

Figure 1. The drilling was done by cased borings (Wells 1, IA, 2, and 3) 

and hollow-stem auger (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 Lo be contaminated. There-

AflJolÔ p. "icfy^ 
101805 



908I0T 

ys*a -AC ty•J^• 

evHBtVA QMCO m u VCi ^ 
l " ^ « * - M.J 

5 ) 1 SS-' 1 ^uW-J f lM te soi l . 4»M?uil& u s r t f t o i * 
0 500 
L I I I I I 

IOOO FT 
I 

O R O U N D W A T E R MONITORING W E L L 
LJOCATION P L A N 

fo r 
L - C P . CHEMICALS - N E W JERSEY, INCORP. 

SITUATED IN 

C I T Y of L I N D E N , UNION COUNTY . N . J 

BERNARD R BERSON 
w J Pt a 1. s M» mi l 

B e r n a r d R . Berson A Assoc. 
E M Q I M K e M S - P k A M N K R S - S u H V 

Z r » NKW aMUNSMnCM AVCNuC 
PO BOM ae 

r o n o s . NEW j c n s c v o e a « : 
T « i . 2 o i - r 3 a - « - « ' 

P16UHE 

A(/i)o/0,^/Oef^ 

1 vl . 
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fore, they were deposited in the LCP waste lagoon. 

After each monitoring well was comoleted, all temporary casings, 

tools, and equipment coming in contact with soils and water were 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 

i Miller, Inc., and LCP have a list of samoles collected, handled, and an

alyzed. 

Sediment samples were collected while drilling with a split-spoon core 

barrel (2-inch outside diameter and 24 inches long) and placed in airtight, 

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 wells 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 yield the required 

sample volume. For the few wells that could be Dumped, 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 changed between samplings to 

prevent cross-contamination. Water samoles were filtered immediately after 

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

A/IOofO.f. l / b f ^ 
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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. 

Hydrogeology 

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-

• bie 1). A description of each unit follows. 

Unit A is thin, but covers the study area continuously. It is a het

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

cial components, such as slag, crushed stone, and brick. This fill layer 

varies in thickness from 4.5 feet near the tidal creek to 13.5 feet upgra

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. \'o informa-

'A/4^- Ito^Sl-
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Table 1. Permeabilities of Various Units Under the LCP Site. 

Probr.ble 
., N Range of K ^• 

Unit Relative Permeabilitv (feet per vear) ' 

1) Units are defined in the text, 

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

Semi-permeable 0.1 - 100 

Low-permeability 0.01 - 10 

Well sorted sands — permeable 500 

Poorly sorted sands — semi-permeable 0.1 - 500 

Low-permeability O.Ol - 1 

JL î̂ o 10, ̂ . ISor S' 
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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 IA was screened only at the base of the fill and top of Unit B, since 

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 cohesive 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 

sand 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 layers separa

ted by poorly sorted gravelly sand layers. However, they are relatively 

thin, separated by tight, poorly sorted layers (where present) and are not 

present at all sites. It appears that Lhis unit is of limited stratiqraoh-

4vA^o/A .̂ y//. 5 ^ 
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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 

sorting 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 48.5 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 Chemistry 

Water samples bailed from each monitoring well were analyzed by LCP's 

laboratory for dissolved mercury according to approved 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. 

^ / - b / 6 ^ ^ £ ^ . / ^ ^ ^ 
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Table 2. Units in Which Wells are Screened. 

Well 
No. 

1 

IA 

2 

3 

4 

5 

Screen 

18. 

5 

18 

15 

18 

8 

5 -

-

-

-

-

_ 

Zone 

38.5 

10 

28 

30 

38 

38 

Units Screened In 

D 

Bottom of A/top of B 

Top of D 

Bottom of B, C, and top of D 

C/top of D 

Bottom of A, B, C, and D 

4/^lD^,^. / / / S ' ^ 
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Table 3. Dissolved Mercury Concentrations in Ground-
Water Samples (concentrations in mg/L or ppm) 

Well 
No. 

1 

IA 

2 

3 

4 

5 

10-6-81 

<0.0002 

<0.0002 

<0.00Q2 

<0.0002 

<0.0002 

<0.0002 

Samplinq Date 

10-15-81 

0.0006 

0.0009 

<0.00Q2 

<0.0002 

<0.0002 

<0.0002 

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

/y '̂«/̂ _,̂ . IlifSr-
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Table 4. Results of Ground-Water Quality Analyses (concentrations in mg/L 
or ppm). 

Well 
No. 

1 

IA 

2 

3 

4 

5 

Calcium 

1,100 

2,700 

1,000 

800 

500 

500 

Barium Iron Mercurv 

3.3 

7.0 

3.0 

3.0 

2.5 

2.0 

5.9 

0.10 

2.2 

0.10 

0.06 

0.50 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

< 0.001 

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

A-(Po /Ô  p . / f / ^ i 
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Soil samples from monitoring well borings and from the land surface 

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

Samples were leached according to USEPA protocol 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 mercury 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 soil types and calculated permeability values do not appear to al

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

brine sludge itself has very low permeability. 

Elevated mercury values in soils collected at depths to a maximum of 

12 to 15 feet below grade are more difficult to interpret and might relate 

to the composition of the fill materials used to reclaim the present indus-

industrial site from its oast, tidal marsh condition. Ground-water samoles 

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 clays predominating) would be expected to trap 

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

AfLh/o,p. i^th ẑ  
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Table 5. Mercury Concentrations in Soil Boring Samples (depth in feet below 
grade; concentrations in ppm). 

Samole Deoth Mercurv Sample Depth Mercury 

Well 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 

Well 

3- 1 
3- 2 
3- 3 
3- 4 
3- 5 
3- 6 
3- 7 
3- 8 
3- 9 
3-10 

Well 

5- 1 
5- 2 
5- 3 
5- 4 
5- 5 
5- 6 
5- 7 
5- 8 
5- 9 
5-10 

1 

0 
5 
10 
15 
20 
25 
30 
35 
40 

2 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 

2 
0 
5 
10 
15 
20 
25 
30 
35 
40 
43.5 

_ 

-
-
-
-
— 
-
-

-

^ 

-
— 
-
-
-
-
— 
-

— 

^ 

-
-
-
-
-
-
-
-
-

2 
7 
12 
17 
22 
27 
32 
37 
42 

2 
7 
12 
17 
22 
27 
32 
37 
42 
47 

2 
7 
12 
17 
22 
27 
32 
37 
42 
45.5 

225 
17.4 
1.72 
1.3 
1.04 
0.89 
2.81 
1.74 
0.82 

101 
528 
9.12 
0.68 
1.00 
0.40 
1.18 
0.48 
0.85 
0.60 

35.71 
33.39 
37.02 
1.99 
5.73 
0.83 
5.28 
0.42 
0.60 
4.59 

2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 

4- 1 
4- 2 
4- 3 
4- 4 
4- 5 
4- 6 
4- 7 
4- 8 
4- 9 
4-10 

Well 2 

0 
5 
10 
15 
20 
25 
30 
35 
40 

Well 4 

0 
5 
10 
15 
20 
25 
30 
34 
40 
45 

_ 

-
_ 
-
-
'— 
-
-

-

_ 

-
-
-
-
-
-
_ 
-

-

2 
7 
12 
17 
22 
27 
32 
37 
42 

2 
7 
12 
17 
22 
27 
32 
36 
42 
47 

68.1 
2.1 
1.0 
0.32 
0.91 
0.26 
0.34 
0.34 
0.79 

772 
163 
19.84 
33.69 
0.57 
0.58 
0.65 
0.72 
1.16 
3.47 

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

4/Lh/0,f. 26ii^li 
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Table 6. Mercury Concentrations in Surface Soil and 
Tidal Creek Bed Samples (concentrations in opm) 

Mercury 

558 

27.45 

1,070 

1,580 

46.42 

Sample No. 

S-1 

S-2 

5-3 

S-4 

Tidal Cree 

Tidal 

k Bed 

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

'f'̂ ^ /;?,/. ^ / ^ 
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The meaning of the mercury levels found in soils at 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 

deoosition such as along major fault and erogenic belts. The mercury de

tected in soils 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 significant as evidence of mercury mineralization or surface 

contamination by mercuric wastes. Urbanized, industrial areas are known to 

have higher 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 aopear to show evidence of mercury contaminaticn by hu

man activities. Mercury levels above 1 opm, especially near tie : ::-,i: :.:c-: 

contact may relate to ancient hydrothermal activity associated with tecton

ics and igneous intrusion of the Triassic sediments (Brunswick shale) un

derlying the site. Oroanic deoosits, such as the peat, show hioh rr,ercijr\-

levels (about 10 to 30 ppm) down to a maximum depth of 17 feet beiow land 

surface. These levels probably reflect the strong organic chelation of 

mercurv derived from several possible sources: from surface contaminalion. 

/JPc/o,f>. Z ^ ^ 
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T̂ ercury wastes in the artificial fill, the decay 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 orior land use. 

Kespectfully submitted, 

GERAGHTY & MILLER, INC. 

February 11, 1982 

f^ffJc/0^. ZZcf^^ 
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APPENDIX A 

Monitoring Well Boring Logs and Construction Data 
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6 8 0 0 J E R I C H O T U R N P I K E 
S Y O S S E T , NEW Y O R K 1 1 7 9 1 

WELL LOG 
PROJECT N M S LD-1 

CLIENT LCP C h e m i c a l s I n c . 

BATE PREPARED IO-°-3l 9Y J . DeMar t i n i s 

D E P T H , f t D E S C R I P T I O N 

r, ^^yiSTiNr. HRADE £L - . ^ ' - L.S. 

* 1 . 1 ' 

* ^ 2 

is.s. 

S.S. 

* ^ J 3 • 
10" 

Fill. 3ecerogeneous; 
and bricks 

slag, cinders 

Clav, Black-Grav, Organic, Moist to Orv 
V. Cohesive: Wet From G.S. To 8 Ft. 

S.S.I Peat, Brown (Lavers 2 to 6 in. Thick) 
Organic Hatter Disseminated Throughout; 
Strono H25 Ordor. 

OWNER 
LCP C h e m i c a l s I n c , 

WELL NO. State ,= 26-5293 
LpcATiOH L a g o o n A r e a 
L I n d e n , N . j . P I a n c 

TOM SETTIMO 

3II0UND ELEV. 

ri 1 lea Coastal Marsn 

TTTT: ^ — 

ORILLINO STARTCO 

ORILLINO COMI>LETEO-; 

OR.LLER ^ - P- ^ ' • ' 

9-29-81 
$-25-81 

I ng 

TYPE o r RIO D r i v A R a r i n g 

* \ A — S.S, 

20 

*1.5—1 S.S. 

*1.6- S.S. 

30 
*1.7—I S.S, 

*1.8—1 

40 

S.S. 

•^1.9 S.S. 

Silt", Red-Brown, Tight, Clayev, Dry; 
with Fine Sand and Embedded Pebble 
Gravel 

Clay, Red-6rown, Tight, Dry With Fine 
Sand and Embedded Gravel 

W E L L DATA 

HOLE DIAM. 2 1 / 2 i n c h . 

FINAL DEFTH 3 8 . ' ; F t . FAVTV^ L '̂  

CASINO OIAM. 1 1/2 i n c h . 

CASINO LCNOTM 20 F t . (1 . * ; F t . Above LS 

SCREEN OIAM. 1 1/2 i n c h . 

C lay , Red-Brown w i t h Embedded Pebbles: 
T i g h t . 

SCREEN SETTINO 1 8 . 5 - 3 8 . 5 F t . 
SCREEN SLOT 4 TYPE 20 S l o t PVC 

WELL STATUS H o n i t o r J n q 

Clay, Red-Brown, Hoist; Less Pebbly 
Than Above. 

D E V E L O P M E N T 

ClAy, Silty, Red'Brown. Dry With 
Abundant Pebbles And Cobble, Gravel. 

Silty, Clayey, Dry, Red-Brown; Cobbles 
And Gravel. TEST 
Bedrock g k 2 . J F t . 
Bor ing Stopped 

STATIC OERTM TO WATER _ , 

OATE MEASURED 

4°ff^t. 

Low Tide Hig 

'•.01 Ft. 
lU-lb-HI 
H iah lid 

Measuring Point Top of PVC Pipe 
Meas. Point: Elevation 9-01 Ft. 

L.S.=Land Surface 
S.S.=5plit Spoon Core Sample Number 

DATE o r TEST . 

TYPE o r TEST 

PUMP SETTINO ^ _ 

SPECIriC CAPACITY 

r iNAL PUMP CAPACITY 

r tNAL PUMP SETTINO 

AVERAOE PUMPAOE 

WATER Q U A L I T Y 
See A p p e n d i x 

LITHOLOGY R E M A R K S ^ ^ ^ "^^^LE 1 

A= Miscellaneous Fill Depos'-i ts 
B= Dark Grav Oroanic Clav 
C= Well Sorted Sands Etc. ~ 
D= Silts, Clays Etc. (Glacial Till 

/ / P c / ^ , ^ . Z ^ ^ ^ 
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6800 JERICHO TURNPIKE 
SYOSSET, NEW YORK 1 1 7 9 1 

WELL LOG 
PROJECT 
CLIENT 
DATE PREPARE 

N i»l8 LD-1 
LC? C'-ienica Is I n c . 
0 10-9-81 8Y J . • O e M a r t i n i ? 

U E r T H , I i 

" 1 1 

': 

D E S C R I P T I O N 

FOR LOG SEE WELL NO. 1 

(DEEP WELL IN CLUSTER) 

nwuea LC? Chemica ls I n c . 
„ , , , „ „ 1-A S t a t e .= 26-5298 I 
,o..T,oM Lagoon Area i 
L i n d e n , N. J . P l a n t i 

m.« ,rTT,«<. F i l l e d c o a s t a l Marsn i 

tfanifn^ f \ r \ i f,; ^ , , i , } ; 1 

9-3u-ai 
ORILLINO COMPLETED n . n . r . H. P . U r .1 1 1 ng 

WELL DATA 

riNAL orPTH 10 F t . 

CASINO LBNOTH 8 F t . ( 3 F t . A b o v e L . S . ) 

c r » r r « , . n r * TYPr 2 0 S l o t PVC ! 

WFI 1 STATUS Moni t o r inq 1 

DEVELOPMENT | 

1 

T E S T DATA 

o . r r u r . „ . « „ I Q - b - o l I U - ! 5 - 6 . | 
Low i Ide H igh l i q 

Measu r ing P o i n t Top o f PVC P ipe | 
Measu r ing P o i n t t i e v a t i o n i u . 8 z I - 1 . i 

BATF OF TFST 

TYPF OF TF«IT 

PUMP SfTTIWO ! 

sPFc iF ie R i P A r i T Y „ ,. , 

FINAL PUMP rAPAr iTV , 

FINAL PUMP SPTTIMB . . . . _ 

AVFRAQF PUUPAnF 

WATER QUALITY 

REMARKS 
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6800 JERICHO TURNPIKE 
SYOSSET, NEW YORK 1 1 7 9 1 

WELL LOG 
PROJECT 
CLIENT 

N / i l3 LD-1 
\ r o E*" '"1 o f**! nc. 

DATE PREPARED 1 0 - ° - 8 1 SY J . QsMart ' 

lEPTH, ft 

K 2 . 1 — i S . S . 

-^2.2 —S.S.I 

10-
* 2 . 3 — I 

*2 .4 — 

* 2 . 6 — S.S. 

*2 .a— 

S.S. 

S.S. 

S.S. 

DESCRI PT ION 

J ^ L.S. 

rilt, Loose Brown Silt and Sand: 
Abundant Organic Matter 

Clav. Silty. Grav; Moist to Ory 
Organic Matter Disseminated 
Throuohout. Strona H2S. Smell 

Clay, Siltv, Grav, Dry with 
Strong H2S smell; 0.5 Ft. 
Laver of Brown Peat 

Clay, Silty, Red-Brown, Dry with 
Fine Sand and Gravel Pockets; 
Basalt Clasts. Green Staining; 
Reducing Conditions 

Clay, Silty, Dry, Red-Brown, Tight D 

\
- with Metamorpnic and Ignegous 

rock Fragments. 

Clay, Red-Brown, Ory with Sparse 0 
Gravel 

Clay, Red-Brown. Dry, Soft 

Clay, Red-Brown, Dry with Embedded D 
Gravel 

Clay , Red-Brown, Dry w i t h Abundant D 
G r a v e l ; G ran i t e Fragments 

Bedrock @ '•3 F t . Bor ing Stopped 

L. S.=Land Surface 
•S. S. = Split Spoon Core Sample Number 

LCP Chemicals Inc. 

Z S t a t e = 26-529'* 
OWNER 

WELL NO. 

LOCATION 
L i n d e n . N . J . ? l a n t 

Laooon Area 

TOPO SETTINO 

3ROUN0 ELEV. 

led Coasta l Marsh 
0 .5 F t . 

9-30-81 
l O - i - a i 

ORILLJNO START80 

ORILLINO COMPLETED 
DRILLER H . P . D r i l l i n g 

TYPE OP RIO D r i v e B o r i n n 

WELL DATA 
NOLE OIAM. 

PINAL OEPTM 7 ^ P'<-

CASINO OIAM. 1 1 / 7 i n r h . 
CASINO LENOTH 7 0 F t . f 7 F r flhnvp I S . ) 

SCREEN OIAM. 1 - 1 / ? I n r h 

SCREEN SETTINO ^ P i - ^ R F f 

SCREEN SLOT i , TYPE 7 0 S l n f PVC 

WELL STATUS M o n i t o r i n o 

DEVELOPMENT 

STATIC OEPTM TO WATEj 

OATE MEASURED 

TEST DATA 
ATER 5-29 ^^ -
O-6-Fl 

3.68 Ft 
l (J- l i j -d l 

Measur ing P o i n t Tnp n f P\ir Pipf. 
Measur ing Pn in r F l a v a r i n n 8.7'^ F r . 

DATE OF TEST 

TYPE OF TEST 

PUMP SETTINO _ _ 

SPECIFIC CAPACITY 

FINAL PUMP CAPACITY 

FINAL PUMP SETTINO 

AVERAOE PUMPAOE 

WATER QUALITY 
See Appendix _ ^ 

1 

LITHOLOGY 
A=Mi ' ; rp l 1 an' 
B=Dark Grav 

REMARKS SEE TABLE 1 ; 
;ous F.i 1 1 Deoos i t s ' 
Ornan ic Clav 

C=Well s o r t e d Sands E t c . 
D=Silts, Clavs Etc. (Glacial Tillj 

///(h/d^p.-Zf/<^ 
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6800 JERICHO TURNPIKE 
SYOSSET. NEW YORK 1 1 7 9 1 

WELL LOG 
PROJECT 
CLIENT 

n k\8 LD-i 

L C P ' - ' - a n 

OATE PREPARED i O ~ 9 - 8 l 3Y J . D e . ' ^ a r ' 

I 

DEPTH, ft D E S C R I P T I O N 
„ SXISTING GRADE £1. 12.1 "t. 

*3.1 4S.S. 

* 3 . 2 — S S . 

^3.3 IHH 

*3.4 — 

*3^-

*3.6-

20, 

30 
* 3 . 7 — I 

#3.8 — 

40 
* 3 . 9 — t 

¥-3.10-

S.S 

S.S. 

S.S. 

S.S. 

S.S. 

S.S. 

S.S, 

S.S. 

L.S. 

"ill: Gravel and silt. Srownto Black; 
Slag and Traorock 

Fill: hediurn Sand and Gravel: 
Vellow to d rav : Clean 

Clav, Gray-Black, Orange, Drv 
H2S Odor 

Cily, Grav, Black. Dry, Organic 
(Plant Material).; Thin { ] - Z inch) 
Lavers of Brown Peat 

As Above W/6 inch Peat Layer Base 

Sand, Fine to Medium, Gray, 
Wet Grading into Silty sands. Clays 
with Layers of Gray Organic Clay 
and Brown Peat and Red-Brown, Sandy 
Silt. 

Sand. Fine to Medium, Red-Brown, 
Well Sorted with Poorly Sorted 
Gravelly Layers 2-6 inches Thich 

Clay, Silty, Ory, Cohesive 

Clav, Stiff, Dry with Embedded 
Pebbles 

Dry Pebbles in Tight Clay Matrix 

Clay, Ory, Silty with Pebbles 

Bedrock § U7.S Ft. 
Boring Stopped 

L. S. 
- S. S. 

B-C 

= Land Surface 
= Split Spoon Core Sample 'Jumber 

OWNER I CO rspmjr?!g Inr 

WELL NO.. Cr &li r 7 iziZ cc 
LOCATION Laooon Area 
Linden. ' t i . J . Plant 
TOPO SETTINO Z. 

3ROUN0 ELEV. . 

led Coastal Marsh 
12.1 Ft. 

ORILLINO STARTED 

ORILLINO COMPLETED 

10-1-81 
10-1-81 

DRILLER 

TYPE OF RIO 

H.P. O r i 1 1 i n a 
D r i v e Bo r i na 

WELL DATA 
2 1/2 inch 
7n Feet 

MOLE OIAM. 

FINAL OEPTM 

CASINO OIAM. 

CASINO .r^aTM 17 F t . ( 2 F t . Above L . ^ . 
SCREEN OIAM. _ L ^ / ^ i n C h 

1 1/2 men 

SCREEN SETTINO ' S - 3 0 F t . 

SCREEN SLOT ». T Y , r 2 0 S l O t T V T 

WELL STATUS Mom t o r i n g 

DEVELOPMENT 

TEST DATA 
STATIC OEPTH TO WATER 7 . 8 3 F t . 7 . 7 2 F t . 

OATE MEASURED 1 0 - 6 - 8 1 1 0 - l ' ; - 8 l 

PUMPINO OEPTM TO WATER I nw T i H p H i p h T i H p 

Measur ing P o i n t Ton o f PVC Pine 
Measur ing Pn in r l ^ l pva t i nn H - S q F t . 

DATE OF TEST 

TYPE OF TEST _ _ _ _ _ _ _ _ _ ^ _ _ _ ^ _ _ _ _ _ _ _ _ 

PUMP SETTINO ' 

SPECIFIC CAPACITY 

FINAL PUMP CAPACITY 

FINAL PUMP SETTINO 

AVERAOE PUMPAOE _ 

WATER QUALITY 
See Aooendix 

LITHOLOGY REMARKS SEE TABLE 1 
A= M i see 1 I aneous Fi. 1 1 Depos its 
0= Dark Grav Or.-ianic Clav • 
C= yyell •carter.:, sanas Etc. ] 
P= Silts. Clavs Etc. (Glacial Till) 

b/d x>2ff(3-f^^ 
' • ^ / 

2-

1 0 1 8 2 5 



L 3 & r T M o r - i I T ac m iL_ i_s . rT 

6300 JERICHO TURNPIKE 
SYOSSET. NEW YORK 11791 

WELL LOG 
„ „ , _ . - N k ]S LD-1 

PROJECT 

CLIENT I ro ^ S p m i r a U Inr . 

3ATE PPEPAREO 1 n - Q - « 1 gy .1 ripMarr i n i = 

OEPTH, ft 

'^4.1—^S.S. 

¥^4.2—-S.S, 

# 4 . 3 -
10" 

S.S. 

- ^ 4 . 4 — S.S 

ZO' 
* 4 . 5 

* 4 . 6 — I 

S.S. 

S.S. 

* 4 . 7 -

*4.a — 

#4.9-
40-

# 4 . 1 0 -

3.S. 

S.S. 

S.S. 

S.S. 

D E S C R I P T I O N 

EXISTING r;RAOE EL. ^0. ' \ F t . 

F i l l . Redish Brown; sand and 
Gravel 

Fill, Heterogengeous. Brown, Wet 
At Base 

Much, wet, organic changing to 
dry organic clay with thin layers 
of brown Peat and Reeds: H2S Smell 

Sand, Fine, Green, wet, Well Sorted C 
Feldspathic wiht Organic materials 
present; H2S odor grades to Coarser; 
Brown at Bottom 

Clay, Red-Brown, Dry with Embedded D 
pebbles 

Clay, Red-Brown, Dry with Abundant 0 
Cobbles 

Clay, Red-Brown, Dry and Pebbles in D 
clay matrix in alternating layers 

Clay, Dense, Dry with Siltstone 0 
Clasts 

Bedrock » US.S Ft. Boring Stopped 

L.S. = Land Surface 

•S.S.= Sol it Sooon Core Sampje Number 

L.S. 

OWNER fO rhpmi r a i . Inr 

WELL - " ^ ^ ^ ' ^ ^ ^ - ?-6-q20J^ 

LOCATION L a o o o n A r e a 

L i n d e n . N . J . P l a n t 

TOPO SETTINO F i 1 l e d C o a s t a l M a r s h 

SROUNO ELEV. IQ - '̂  ^ r . 

ORILLINO STARTED 

DRILLINO COMPLETED 

10-1-81 

10-1-81 

DRILLER 

TYPE OF RIO 

H. P. D r i 1 1 i n o 

Auner 

Q WELL DATA 

MOLE OIAM. ° • 2 ' = ^ -

FINAL OEPTM 3 0 F e e t 

CASINO OIAM. 1 ^ 2 ' " < = ^ ^ ^ _ 

CASINO i P N T w ^ " ^ e e t U ' a o o v e L . T T T 

SCREEN OIAM. 1 1 /2 i n c h 
SCREEN SETTINO l 8 - 3 8 F e e t 

SCREEN SLOT K TYPE 20 S l o t PVC 

WELL STATUS M o n i t o r i n q 

DEVELOPMENT 

TEST DATA 

STATIC OEPTH TO WATER 6 . 6 ^ P t- A 7 0 F 

OATE MEASURED 1 0 - 6 - 8 1 _ 1 0 - 1 S - 8 l 
Low Tide Kign Ti lae 

Measuring Point T O D of PVG pipe 

Measuring Point Elevation 12.31 Ft. 

DATE OF TEST 

TYPE OF TEST ^ ^ 

PUMP SETTINO _ _ _ _ _ _ _ _ _ ^ ^ _ ^ _ _ _ _ ^ ^ ^ _ 

SPECIFIC CAPACITY 

FINAL PUMP CAPACITY 

FINAL PUMP SETTINO 

AVERAOE PUMPAOE 

WATER Q U A L I T Y 
See A p p e n d i x 

REMARKS 

A= Miscellaneous Fill Deposits 

8= Dark Grav Organic Clav 

C= Well Sorted Sands Etc. 

D= Si 1ts, Clays Etc. (Glacial Til I) 

/fiOo/d ;̂̂ . Jddi^^'^ 
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* 5 . \ 

*5.2 

#5.3-

S.S.I n 
D 

S.S. 

#5.4 — 

so 
#5.5—i 

#5.6 — 

#5.7'-li 

#5.8-

40-

#5.9 — 

#5.10-

S.S. 

S.S. 

S.S. 

S.S. 

S.S. 

S.S. 

S.S. 

EI: 

6800 JERICHO TURNPIKE 
SYOSSET, NEW YORK 1 1 7 9 1 

WELL LOG 

DEPTH,ft D E S C R I P T I O N 
EXISTING GEADE El. !2.5 =t. ,L.S. 

Fill: Bricks on top ) ft. witn clean 
brown sand and abundant traprock cobbles 
below 

Fill: Loose, brown, silty sand with 
cobbles grading to loose grayish-brown 
silt and sand; wet at 11.8 Ft. 

Sand, Silty, organic; dark grayish-brown B-C 
with Molusck shells; moist 

Sand, grayish-Brown, moist with organic C 
matter 

Clay, moist, organic and dry, red-brown B 
silty clay with pebbles 

Sand, silty, gray, organic, moist 
alternating with poorly sorted, red, 
wet, gravelly sands 

Clay, red-brown, dry, stiff 

Red-Brown, pebbles gravel in clay matrix D 
grading to a dry. cobble and pebbles gravel 

Bedrock g Us Ft. 
Boring Stopped 

N i4l8 LO-1 

/-LlP^iT LC? Chemical i -

PftTF oofDiorn IC I j - J - f l l ^r 

r 

.! n p M a r r .n i s 

« „ , — l̂ CP Chemical I n c . ' 

..^,1 - 7 2 t a t p i 2 6 - = 2a7 i 

, „^ . r .«« Laaoon Area 1 
L i n d e n . i'i. J . P l an t 1 

^P« .,^T,«« F i l l e d Coasta l Marsh 1 
aaogMO E L E V . 1 1 _ I ^ _ L I J \ . : ! 

10-2-81 ORILLINO STARTED 

ORILLINO COMPLfTEO l £ l 2 l £ L 

DRILLER. " - P- D - - " " I na 

TYPE OP RIO Auger 

WELL DATA 

I n r h , W eet 
HOLE DIAM. . 

FINAL OEFTM 

CASINO OIAM. 

CASINO LENOTH 

SCREEN OIAM. J ^ l"^ ' n r h 

1 1/7 i n r h 

R F g o t 

SCREEN SETTINO 8 - 3 8 F f 

SCREEN SLOT «. TYPE 70 S l n f PVt 

WELL STATUS Mon i f o r i n o 

DEVELOPMENT 

TEST DATA 
STATIC OEPTM TO WATER ^ • ̂ ^ F t . 0^-99 F t 

OATE MEASURED io-6-8r i n - i 5 - t t i 
Low Tide High Tide 

Measuring Point Top of PVC Pipe 
Measuring Point Elevation 12.49 Ft. 

DATE OF TEST -

TYPE OF TEST ', 

PUMP SETTINO . 

SPECIFIC CAPACITY 

FINAL PUMP CAPACITY 

FINAL PUMP SETTINO 

AVERAOE PUMPAOE ^ 

WATER QUALITY 

REMARKS 
A= M i s c e l l a n p n i i - F i l l D e n o s i f ' 

R= T ) ^ r k r , rp ,y f i r ' ^ ^ n ' i r C l a v 

C= W P M Sorted Sands Etc. 
D= Silts. Clays Etc. .(Glacial Till 

>M /e -̂ ^^^^^ 
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APPENDIX B 

Analytical Protocol for Mercury in Water ancJ Soils 

/•//.yd^f. ZZfipr<-
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DISCLAIMER 

The mennon of trade names or commercial products in this manual is for illustraiion purposes, and 
does not constitute endorsement or recommendation for use by the U.S. Environmentai Protection 
.A.£encv. 

^lOclOj fi. ^ yo /$V 
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INTRODUCTION 

This third edition of "Methods for Chemical Analysis of Water and Wastes" contains the chemical 
anaiyticai procedures used in U.S. Environmental Protection Agency CEP.A.) laboratories for the 
examination of ground and surface waters, domestic and industrial waste effluents, and treatment 
process samples. Except where noted under "Scope and Application", the methods are applicable to 
both water and wastewaters, and both fresh and saline water samples. The manuai provides test 
procedures for the measurement of physical, 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 Suppon Laboratory, and other senior chemists in both federal and 
state laboratories. Method selection was based on the following criteria: 

(1) The method should measure thfr desired propeny 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 modem 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 samples. 

Instrumental methods have been selected in preference to manual procedures because of the 
improved speed, accuracy, and precision. In keeping with this pohcy, procedures for the Technicon 
AutoAnalyzer have been included for laboratones having this equipment available. Other 
continuous flow automated systems using these identical procedures are acceptable. 

Intralaboratory and interiaboratory precision and accuracy statements are provided where such data 
are available. These interiaboratory statements are derived from interiaboratory studies conducted 
by the Quality Assurance Branch, Environmental Monitoring and Suppon Laboratory; the 
American Society for Testing Matenals; or the Analytical Reference Ser%'ice ofthe 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 coiiected. preferably in the field. Where field filtration is not 
practical, the sample should be filtered as soon as it is received in the laboraiory. 

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

Mil /^ 

mf̂ '̂  
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This manual is a basic reference for monitoring water and wastes in compliance with the 
requirements ofthe Federal Water Pollution Control Act .Amendments of 1972. .Although other test 
procedures may be used, as provided in the Federal Register issue of October 16. 1973 (3 8FR 28758) 
and in subsequent amendments, the methods described in this manuai will be used by the 
Environmental Protection Agency in determining compliance with applicable water and effluent 
standards established by the Agency. 

.Although a sincere effon has been made to 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 to EPA by defining the nature of the 
interference with the method and bringing this information to the attention of the Director, 
Environmental Monitoring and Suppon Laboratory, through the appropriate Quahty Assurance 
Coordinator. 

\ i \ 
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# 

MERCURY 
Method 245.1 (Manual Cold Vapor Technique) 

S T O R E T NO. Total 71900 
Dissolved 71890 

Suspended 71895 

1. Scope and Application 
1.1 This method is apphcable to dnnking, surface, and saline waters, domestic and industrial 

wastes. 
1.2 In addition to inorganic forms of mercur>', 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 convened 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 panially oxidized by this reagent. Potasssium persuifate has been 
found to give approximately 100% recovery when used as the oxidant with these 
compounds. Therefore, a persuifate 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 reponed as < 0.2 (see Appendix 11.2). 

2. Sununary of Method 
2.1 The flameless AA procedure is a physical method based on the ab.sorption 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 Until 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 sample should be filtered through an all glass 
apparatus before the acid is added. For lotal 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/l of sulfide a,s sodium sulfide do not 
interfere with the recovery of added inorganic mercury from distilled water. 

Approved for NPDES and SDWA 
Issued 1974 

245.1-1 
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•V.l Copper has also been reponed to interfere; however, copper concentrations as high as 1(3 
:r.g, •; had no effect on recovery of mercun.' from spiked samples. 

-.3 Sea waters, brines and industnal effluents high in chlorides require additional 
permanganate (as much as 25 ml). During the oxidation step, chlorides are convened to 
free chlonne 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 usmg an excess of hydroxylamine sulfate reagent (25 ml). In 
addition, the dead air space in the BOD bottie 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. 

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

Apparatus 
5.1 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. 

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

detection system is suitable. 
5.4 Absorption Cell: Standard spectrophotometer cells 10 cm long, having quanz end 

windows may be tised. Suiuble 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 to a 
burner for suppon 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 
ofthe cell. The cell is then positioned and adjusted venically and horizontally to give the 
maximum transmittance. 

5.5 Air Pump: Any peristaltic 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. 

5.6 Flowmeter: Capable of measuring an air flow of 1 liter per minute. 
5.7 Aeration Tubing: A straight glass frit having a coarse porosity. Tygon tubing is used for 

passage ofthe mercury vapor from the sample bottle to the absorption ceil and retum. 
5.8 Drying Tube: 6" X 3/4" diameter tube containing 20 g of magnesium perchlorate (see 

Note 2). The apparatus is assembled as shown in Figure I. 
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 lamp is 
positioned to shine on the absorplion cell maintaining the air temperature in the cell 
about lO'C above ambient. 

245.1-2 
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6. 

O.J 

Reagents 
6.1 Sulfunc .Acid. Cone: Reagent grade. 

6.1.1 Sulfuncacid, 0.5 N; Dilute 14.0 ml of cone sulfuric acid tb 1.0 liter. 
Nitric .Acid. Cone: 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 ml 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 Chloride-Hydroxylamine Sulfate Solution: Dissolve 12 g of sodium chloride and 
12 g of hydroxylamine sulfate in distilled water and dilute to 100 ml. (Hydroxylamine 
hydrochloride may be used in place of hydroxylamine sulfate.) 
Potassium Permanganate: 5% solution, w/v. Dissolve 5 g of potassium permanganate in 
100 ml of distilled water. 
Potassium Persuifate: 5% solution, w/v. Dissolve 5 g of potassium persuifate in 100 ml 
of distilled water. 
Stock Mercury Solution: Dissolve 0.1354 g of mercuric chloride in 75 ml of distilled 
water. Add 10 ml of cone, nitric acid and adjust the volume to 100.0 ml. 1 ml = 1 mg 

Hg. 

6.4 

6.5 

6.6 

6.7 

SAMPLE SOLUTION 
IN BOD BOTTLE 

SCRUBBER 
CONTAINING 
A MERCURY 
ABSORBING 
MEDIA 

FIGURE 1. APPARATUS FOR FLAMELESS 
MERCURY DETERMINATION 

245.1-3 
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6.5 Workmg Mercury Solution: .Make successive dilutions of the stock mercury solution to 
obtain a workmg standard containing 0.! uz per ml. This working standard and the 
dilutions of the stock mercun.- solution should be prepared fresh daily. Acidity of the 
ŵ ork̂ ng standard should be maintained at 0.159^ nitnc acid. This acid should be added 
to the flask as needed,before the addition of the aliquot. 

Calibration 
7,1 Transfer 0, 0.5. 1.0, 2.0, 5.0 and 10.0 ml aliquots of the working mercury solution 

containing 0 to 1.0 ug df mercury to a senes of 300 ml BOD bottles. .Add enough distilled 
water to each bottle to make a total volume of 100 ml. Mix thoroughly and add 5 ml of 
cone, sulfuric acid (6.1) and-2.5 ml of cone, 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 ml of 
potassium persuifate (6.6) to each bottle and heat for 2 hours in a water bath mainlined at 
95'C. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution (6.4) to 
reduce the excess permanganate. When the solution has been decolorized wait 30 
seconds, add 5 ml ofthe 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 hier 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 minuie, 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 bottle and continue the aeration. 
Proceed with the standards and construct a standard curve by plotting peak height 
versus micrograms of mercurj'. 
NOTE 4: An open system where the mercury vapor is passed through the absorption cell 
only once may be used instead ofthe closed system. 
NOTE 5: Because ofthe toxic nature of mercury vapor precaution must be laken 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% KI solution 

A specially treated charcoal that will adsorb mercury vapor is also available from 
Bamebey and Cheney, E. 8th Ave. and N. Cassidy St., Columbus, Ohio 43219, 
Cat. =580-13 or =^580-22. 

Procedure 
8.1 Transfer 100 ml, or an aliquot diluted to 100 mi. 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 cone, 
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 ponions of potassium permanganate solution, if 
necessary, until the purple color persists for at least 15 minutes. Add 8 ml of potassium 
persuifate (6.6) to each bottle and heat for 2 hours in a water bath at 95°C. Cool and add 6 
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ml of sodium chJonde-hydroxylamine sulfate (6.4) to reduce the excess, permanganate. 

.After a delay of at least 30 seconds add 5 ml of stannous sulfate (6.3) and immediately 

attach the bottie to the aeration apparatus. Continue as described under Calibration. 

Calculation 

9.1 Detennine the peak height of the unknown from the chart and read the mercury vaiue 

from the standard curve. 

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

„ / , _ / u g H g i n \ / KOOg 
^^ - ~ I aliquot' J I volume of aliquot in ml 

9.3 R e p o n mercury concentrations as follows: Below 0.2 u g / \ , <0.2; between 1 and 10 

u g / l , one decimal; above 10 u g / l , whole numbers. 

10. Precision and Accuracy 

10.1 In a single laboratory (EMSL), using an Ohio River composite sample with a 

background mercury concentration of 0.35 u g / l , spiked with concentrations of 1.0, 3.0 

and 4.0 u g / l , the standard deviations were ±0.14, iO.lO 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 E P A / A S T M interiaboratory 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: 

Number 
of Ubs 

76 
80 
82 
77 
82 
79 
79 
78 

True Values 
ug/liter 

0.21 
0.27 
0.51 
0.60 
3.4 
4.1 
8.8 
9.6 

Mean Value 
ug/liter 

0.349 
0.414 
0.674 
0.709 
3.41 
3.81 
8.77 
9.10 

Standard 
Deviation 
ug/liter 

0.276 
0.279 
0.541 
0.390 
1.49 
1.12 
3.69 
3.57 

Accuracy as 
% Bias 

66 
53. 
32 
18 
0.34 

-7.1 
-0.4 
-5.2 . 

11. Appendix 

11.1 While the possibility of absorption from cenain organic subslances actually being present 

in the sample does exist, EMSL has not encountered such samples. 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 conditions only, 
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that IS without the reducing reagents. The true mercury value can then be obtamed by 
subtracting the two values. 

•; 1.2 If additional sensitivity is required, a 200 ml sample with recorder e.xpansion may be used 
provided the instrument does not produce undue noise. Using a Coleman MAS-50 with a 
dr>'ing tube of magnesium perchlorate and a vanable recorder, 2 mv was set to read full 
scale. With these conditions, and distilled water solutions of mersuric chloride at 
concenlrations 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. Pereent 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, 
Pan 31, "Water", p 349, Method D3223 (1976). 

Bibliography 
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MERCURY IN SEDIMENT 

Method 245.5 (Manuai Cold Vapor Technique) 

'.. Scope and .AppUcation 
i.i This procedure" measures total mercun.- (organic t inorganic) in soils, sediments, 

bottom deposits and sludge type materials. 
1.2 The range of the method is 0.2 to 5 ug/g. The range may be extended above or beiow the 

normal range by increasing or decreasing sample size or ihrough instrument and 
recorder control. 

2. Summary of Method 
2.1 A weighed ponion 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 An alternate digestion'" involving the use of an autoclave is described in (8.2). 
3. Sample Handling and Preservation 

3.1 Because of the extreme sensitivity of the anaiyticai procedure and the omnipresence of 
mercury, care must be taken to avoid extraneous conlamination. Samphng devices and 
sample coniainers should be ascertained to be free of mercury; the sample should not be 
exposed to any condition in the laboratory that may result in coniact or air-bome 
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 pulverized and thoroughly mixed before the aliquot is 
weighed. 

4. 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. 

5. Apparatus 
5.1 Atomic Absorplion 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 panicular manufacturer should be 
foUowed. 
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. 

Issued 1974 
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:.2 Mercury Hollow Cathode Lamp: Westinghouse WL-22847. argon filled, or equivalent. 
5.3 Recorder: .A.ny multi-range vanabie speed recorder that is compatible with the UV 

aetecTion system is suitable. 
5.4 .absorption Cell: Standard spectrophotometer cells 10 cm long, having quanz end 

windows may be used. Suitable ceils may be constructed from ple.xigiass tubing, 1" O.D. 
.X 4-l/'2". The ends are ground perpendicular to the longitudinal axis and quanz 
window ŝ d" diameter X 1/16" thickness) are cemented in place. Gas inlet and outlet 
pons (also of plexiglass but 1/4" O.D.) are attached approximately 1/2" from each end. 
The cell is strapped lo a burner for suppon 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 
ofthe cell to assist in positioning the cell for maximum transmittance. 

5.5 Air Pump: Any peristaltic 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. 
(Regulated compressed air can be used in an open one-pass system.) 

5.6 Flowmeter: Capable of measuring an air flow of 1 liter per minuie. 
5.7 .Aeration Tubing: Tygon tubing is used for passage ofthe mercury vapor from the sample 

bottle to the absorption ceil and retum. Straight glass tubing terminating in a coarse 
porous frit is used for sparging air into the sample. 

5.8 Drjnng Tube: 6" X 3/4" diameter tube containing 20 g of magnesium perchlorate (See 
Note 3). The apparatus is assembled as shown in the accompanying diagram. 
NOTE 3: 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 lamp is 
positioned to shine on the absorplion cell maintaining the air temperature in the cell 
about 10*C above ambient. 

6. Reagents 
6.1 Aqua Regia; Prepare immediately before use by carefully adding three volumes of cone. 

HCl to one volume of cone. HNO,. 
6.2 Sulfuric Acid, 0.5 N: Dilute 14.0 ml of cone, sulfuric acid to 1 liter. 
6.3 Stannous Sulfate: Add 25 g stannous sulfate to 250 ml 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: 5% 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 eone. nitric acid and adjust the volume to 100.0 ml. 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 ofthe stock mercury solutions should be prepared fresh daily. Acidity ofthe 
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working standard should be maintained at 0.15% nunc acid. This acid should be added 
to the flask as needed before the addition of the aliquot. 

Calibration 
7.1 Transfer 0. 0.5. I.O. 2.0, 5.0 and 10 mi aliquots of the working mercury solution (6.7) 

containing 0 to 1.0 ug of mercun- to. a series of 300 mi BOD bottles. Add enough distilled 
water to each bottle to make a total volume 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 retum to the water bath for 
30 minutes. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution (6.4) 
to reduce the excess permanganate. Add 50 ml of distilled water. Treating each bottle 
individually, add 5 ml of stannous sulfate solution (6.3) and immediately attach the 
bottle to the aeration apparatus. Al this point, the sample is allowed to stand quietly 
without manual agitation. The circulating pump, which has previously been adjusted to 
rate of 1 hier 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 1 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 ofthe 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% HjSO, 
b) 0.25% iodine in a 3 % KI solution. 
A specially treated charcoal that will absorb mercury vapor is also available from 
Bamebey and Cheney, E. 8th Ave., and Nonh Cassidy St., Columbus, Ohio 43219, 
Cat. * 5 80-13 or #580-22. 

Procedure 
8.1 Weigh tripUcate 0.2 g ponions of dry sample and place in bottom of a BOD bottle. 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 (6.5) 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 sulfale (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). 

8.2 An altemate digestion procedure employing an autoclave may also be used. In this 
method 5 ml of cone. H;S04 and 2 ml of cone. HNO3 are added to the 0̂ 2 g of sample. 5 
ml of saturaied KMnO^ solution is added and the bottle covered with a piece of 
aluminum foil. The samples are autoclaved at 12rC and 15 lbs. for 15 minutes. Cool, 
make up to a volume of 1(X) ml with distilled water and add 6 ml of sodium chloride-
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hydroxylamine sulfate solution (6.4) to reduce the excess permanganate. Purge the dead 
2ir space and continue as described under (7.1). 

'-. Caicuiation 
9.1 Measure the peak height ofthe unknown from the chan and read the mercury value from 

the standard curve. 
9.2 Calculate the mercury concentration in the sample by the formula: 

ugHe in the aliauot 
" - ' - - wt 01 tne aliquot in gms 

9.3 Repon 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. 

10. 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. 
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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. 
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ST.A.TE O F N E - W J E J R S E Y 

•"-T'-"^'^.,> DEPARTXENT 07 ENVTRONKEHTAL PROTECTION 
^Q.'-nrz.'^tt 

' ( • . . . ^ ^ - ; OFFICE OF THE COMMISSIONER 

' , ' - & p . ; P. 0. BOX 1390 

*^^"5hj5'"~ TRENTON, N. J . O a S a S 

6 0 9 - 2 9 2 - 2 8 8 5 

SepteitU3er 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 pf the 
executed Administrative Consent Order corrcerning 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 Depart:ment' s solid waste and waste pollution 
personnel v/ill continue to work closely with your staff on 
the expeditious implementation of this Order. 

Very truly yours, 

. - ' / • ' . ' • • • ' . ' - " -

Keith A. Onsdorff 
Chief, Office of Enforcement 

KAOrjb 
Enclosure 

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

CERTIFIED MAIL NO. P18 4219752 
RETURN RECEIPT REQUESTED 

100% RECYCLED 
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S T A T E O F N E W J E R S E V 

/n>^^^-'p' DEPART.M ENT OF St.'VTSONMENTAL P R O T E C T I O N 

*• J i i a n - f STEVEN J . PICCO. ASSISTANT COMMISSIONER 

I t r - i " ' 
R E G U L A T O R Y 8. G O V E R N M E N T A L AFFAIRS 

P.O. BOX 1390 

T R E N T O N , N.J. 08625 

609 • 292 • 9239 

(IN THE .̂ lATTER OF) ADMINISTRATIVE CC^SENT 
(LINDEN CHENUCALS & 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 Lii>den, 

2) LCP also has another lagoon containing mercury contaminated 
sludge located on the above specified premises, known as 
the Chem:-fix lagoon, which was used for test purposes for 
four days in 1975 and has not since been operated. 

3) LCP 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 

Na-J, THEREFORE, by mutual agreement of the parties hereto. Linden 
Chemicals U Plastics, Inc., is HEP£BY ORDERED to undertake the following 
remedial measures with respect to its Linden Plant's hazardous waste dis
posal practices: 
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(1) I£? has submitted a ccirpiete application, engineering report and 
design plans fcr its hazardous waste (roaster) treatment facility. 
The Department shall e.ndeavor to fully complete the required adminis
trative procedures and render its final decision on this brine sludge 
roaster application by September 15, 1981. 

(2) During the peried of tLis that said application is pending final 
decision by the SvA, 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 ail 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 reporting obligations to coimence August 5, 1981, 

(3) Upon the Department's issuance of its final decision regarding 
LCP'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, 
LCP may commence utilization of its roaster to treat these wastes; 
but if same should be negative, then the company shall have 10 
working days from receipt of this denial!to arrange for off-site 
disposal of this hazardous waste material at a State or federally 
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 of the aforesaid 10 day 
deadline should off-site disposal require additional time to be 
inpleroented. In the event that the Department approves operation 
of LCP's brine sludge roaster, the coipany 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 sutxnitted 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 
shov/ing 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. 

(4) 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 SvvA an 
application for the proper, final closure of the existing brine 
sludge lagoon. Said closure plan, signed and sealed by a licensed 
New Jersey Professional Engineer, shall provide for the final dis
position of all wastes previously de[-X)sited into this on-site brine 
lagcon either by entomlsrent or by complete excavation for ultimate 
disposal in a manner approved by the Department. Should LCP pro
pose closure of this brine sludge, lagoon via entombment, ti~.e com
pany must provide sufficient revenues placed into an escrow account 
or surety bond, Lo allow for a monitori.ng system Tor the r.CRA 

or until 
Jan.l, 19 
whichever 
later, 
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legally recuired period of time to be used to verify the continuous 
integrity of said full ccntai.'̂ iT̂ nt system. The closure plan shall 
be reviewed and evaluated in accordance with the requirements of ail 
applicable federal and State regulations governing such facilities. 

(5) By no later than 45 days frcm 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 hereinabove in paragraph four. 

(6) In order to fully evaluate all potential avenues of mercury and 
other metals release into the ambient environment from the operation 

* and 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 numiier 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 ar.d 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. 

c. 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 presently contained therein. Said protocol and 
routine shall encompass preparation of a water chemistry map and 
soils permfiability calculations — taken at a minimum of every five 
foot depth and at every change in the lithology utilizing split 
spoon sampling teciiniques. 

Should the aforesaid evaluation determine that such contamination has 
or is occurring, then the company shall prepare a ground-.vater contour m.ap 
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 depths beyirini.nq 
at the surface and continuing until the sampling instrur;ont meets sub
stantial resistance. At least one composite soil sample shall be ob
tained from a minimum of six separate locations in the vicinity of the 
roaster. All soil samples shall be analyxod by the com.pany for miercuiy 
content by dry weight total mercury content; 
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e. all surface water samples shall be obtained at lew tide and both 
surface and groundwater samples shall be obtained as split samples 
arxi analyzed by the company for totai mercury content by wet weight. 
The duplicate sa.Tple shall"be retained by the company for subsequent 
analysis by a certified private labcratory at its sole cost should 
confirmation be dee-iied 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 anaiyticai 
protocol where applicable; 

f. the purging and bailing procedures for all monitoring 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 boring 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 evaluation, 
all findings and data generated thereby shall be provided to the 
Department in writing, along with recommendations for all further 
monitoring as deemed necessary to complete the requirements as set 
forth in paragraph d. 

RESERVATION OF RIGHTS 

(7) It is expressly understood 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 
regulatior^ 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 
terms and provisions 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 K.J.S.A. 13:1E-1 et seq. 

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

n-;" Jr. ' ' / T 

Date: 9 / / 7 / ( i 

C.A. T^nsen-j' Jr. 
President 
Linden Chemicals i, Mastics, lac 

^ / ' JQfih J. syanfon, Director 
iyision pf/Environmental QuaJ.ity 
^arbnentMDf Environmental 

Protection /> ^^ 

1 0 1 8 4 8 
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CLOSURE AND POST-CLOSURE PLAN 
FOR BRINE-SLUDGE LAGOON 

CHEMICALS - N . J . , I N C . , LINDEN, N.J, 

INTRODUCTION 

,CP Chemicals - N.J., Inc. intends to close a Brine Sludge Lagoon 
RCRA Facility No. NJD G793Q3020) on its property at Linden, N.J., in 
icc'.-'d with this plan which complies with UO CFR 255.110 and minimizes 
the post closure escape of hazardous constituents to the environment. 

! FACILITY DESCRIPTION 

fhe LCP Brine Sludge Lagoon "the facility" received mercury contaminated 
taste 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 
'as constructed prior to LCP Chemical's purchase of the site in 1972. 
fhe facility is triangular in .shape with a total surface area of approx
imately 3 3,500 square feet. LCP has modified its process stream to elim-
nate this hazardous component and to reduce the volume of process waste to 
.errait the offsite removal of drummed waste. The generation of brine muds 
|K-071) was terminated in March 19 82. LCP has completed the process of . 

thing 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 

w v-losure (Chem fix Lagoon closure plan submitted October 30, 1981.) 

lhe facility is surrounded by earth dikes that are approximately 10 feet 
ligher than the average plant ground elevation and approximately 15 feet 
igher than the creek high tide level. The dikes show no evidence of leak-
ge , erosion, or slumping. The dike tops are graded so that rainwater runs 
tnto 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 return 
iter to the plant after the solids settled out. 

1 JUSTIFICATION FOR IN-PLACE CLOSURE 

-lis facility has been operated for approximately 15 years. Down-gradient 
ionitoring wells located in the immediate vicinity of the facility have 
3t intercepted contamination migrating from the facility (see Appendix A -
onitoring Well Water Analyses.) The waste material is of a dense and low 
ermoable nature. The absence of ground-water contamination in the saturatec 
•̂ ne surrounding the facility provides sufficient evidence to indicate 
lat the 40 CFR 255.111 closure standard can be satisfied with the waste 
•Aterial remaining in place after closure. . 
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inaicated i.'̂  Appendix .A, contamination of ground water is not evi-
nt. To ensure the indefinite integrity of this waste site, review 
made of potential disturbance that could effect the site and more 

ecifically, disturbance resulting from: 

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

W 

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

. Purposefull modification. 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-
ipt through facilities of LtP Chemicals and Northville Terminal Industries. 
>th facilities are protected by a chain link fence to impede any potential 
itruder. Both facilities are manned on an round-the-clock basis with per-
innel cognizant of and responsible for elimination of a potential in-
•uder. 

RCRA SUBPART G CLOSURE PLAN (40 CFR 265.110) 

ineral Nature of Facility Closure 

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

RCRA ground-water monitoring system is in place at the facility with wells 
seated at three downgradient locations close to the hazardous waste 
cility boundary. These wells are screened in unconsolidated material to 
etect hazardous constituents migrating from the facility in the ground 
ater. 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-' 
iently low potential for migration to justify closure in place. 

ANTICIPATED CLOSURE SCHEDULE 

'CP cannot know the precise date that the Regional Administrator will ap
prove this plant before the fact. This ..closure schedule identifies ^ r o -
®ct milestones and estimated time using target dates from the anticipated 
ate that the Regional Administrator approves the closure plan. 

Ref. No. .3Cii>l 
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tiVitv (Milestone) 

\ Approval 
Location of Chem-fix sludge in Brine-Sludge Lagoon 
catering completed 
contouring equipment decontaminated 
ste compaction 
acement of final cover initiated 
acement of final cover completed 
nal cover graded and planted 
ysical equipment decontamination 
gineer's certification 

TE: Should the RA require changes in this 
the EPA's 
estimated 

review (UO 
schedule. 

CFR 265.112(c)) 
closure 
LCP may 

Target Dates 

October 1982 
January 19 8 3 
5/83 - 9/83 

September 1983 
9/83 - 4/8U 
April 198U 
August 198U 

September 198U 
September 1984 
September 1984 

plant pursuant to 
have to amend the 

• 

DECOMMISSIONING AND DECONTAMINATION OF EQUIPMENT AND STRUCTURES 

le following equipment 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 

JP plans the following decommissioning and decontcunination 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. 

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

econtamination will be accomplisheid 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
water treatment plant ( A NPDES piermitted facility.) LCP personniel will-
arry out decontamination activities ahd will be supervised by the LCP 
lant Engineer. 

The target dates for closure milestones take into account the seasonal 
factors of temperature and precipitation that are critical to the proper 
execution of-each closure operation in regard to performance standards. 
Hence changes in the RA approval date might require substantial revision 
of the closure schedule. >j 
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GAS £ LEACHATE COLLECTION SYSTEMS 

are required since the waste will not generate gasses or leachate, 

PROTECTION AGAINST FLOODING 

facility is located in a 
Geological Survey (Arth 

ndation is predicted duri 
foot elevation contour wi 
vation near the facility 
es extend another 10 to 1 
inundated even if the "10 
cent. As part of this d o 
es by covering it with cl 
an additional 18" of rip 
t estimate. 

n area classified as "flood prone" by the 
ur Kill quadrangle, 1973.) The area where 
ng a "100-year" flood coincides with the 
th respect to mean sea level. The grade 
is approximately 8 feet, and the facility 
2 feet above grade. The facility would not 
0-year" flood elevation were exceeded by 50 
sure, LCP will protect the dike on all three 
ay to a minimum thickness of 1 foot, followed 
rao. These costs are reflected in the closure 

POST CLOSURE MAINTENANCE AND INSPECTION 

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

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

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

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

POST CLOSURE MONITORING PLAN 

ound-water monitoring wells are in place as required by 40 CFR 255.91 
d 255.117. Monitoring for the following constituents will be performed 
ring the first post closure year: 

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

la rium 
t̂  jmium 
[..L. a d 

î. rcury 
S. Iver 

loride 
J dium 
Iphate 

^ ecific Conductance 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4 
4 

4 
4 
4 
4 
4 
4 
4 

}\ nitoring for the following constituents will be implemented after 
-̂  e first monitoring year 

loride 
^ rcury 
dium 

ecific Conductance 

2 
2 
2 
2 
2 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

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

PHYSICAL CLOSURE: ACTIVITIES AND SPEGinCATIONS 

le 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, mechamically 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 ooour prior to capping. 

^if/l/ 
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Collection of rain water runoff during this dewatering, compaction 
and contouring phase will be via the perimeter collection system 
presently 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-15 57 Method C. 

A 1-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 adequate 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 (19 82 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 mulch 
Decommission and decontaminate pipe, pump 5 pumphouse 
Decontaminate equipment used in closure program 

Plus 15 percent contingency override 

Estimated Closure Cost 

$21,000 

14,000 
20,000 
65,000 

45,000 
2,000 
1,000 

25,200 

$193,200 

76^111 
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E R R 

TIME 

. 0 S 

WEEKLY 
WA5 

I O N 

INSPECTION REPORT 
;TE ENTOMBMENT 

TEMP. 

EMBANKMENT 

DISPLACED 
RIP RAP 

TIDE LEVEL 

C O M M E N T 

E. Side 
S. Side 
J. Side 

I . Side 
5. Side 
*. Side 

i. Side 
>. Side 
/. Side 

Yes 

CD 
CD 
CH 

No 

£ZD 
CZI 

Yes No 

E R R 0 5 I 0 N 
Yes 

CD 

t z 

No 

CD 
CD 
rz 

I—I CZI 
C Z CD 
ZZ C Z 

SIDE SLOPES 

Bare Spots 
Yes No 

C O M M E N T 

B 
S CD 

VEGETATION 

" Height 
" Height 
" Height 

SECURITY 

Fence Condition 
Fence Condition 
Fence Condition 

IIIIETER ROADWAY CONDITION 

TOM TAKEN 

>air Order W r i t t e n 
>air Order Number _ 
rknan Ass igned 
rk Dura t ion 
i t rac tor Noti f ied " 
i t rac tor P.O. fl 

(hours) 

YES 

rn 
m 

CZ 

NO 

Tl 
CZ 

CZ 

>air Work Scheduled / / 

Jpected by: 
>roved by: 

(Manager, OpeFac-ions>— 

5TRUCTI0N: Comments must be specific. 
Errosion co be defined by depth, width, and length in inches. 
Bare spots, displaced rip rap, and roadway deterioration co be defined 

in sq . f t . 
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Done 
Samp] 
Diite 

Well 

1 

IA 

2 

3 

A 

5 

By 
le 

1 

LCP 
10-6-81 

<- 0.0002 

< 0.0002 

c 0.0002 

< 0.0002 

< 0.0002 

< 0.0002 

< 

< 

< 

< 

LCP 
10-15-81 

0.0006 

0,0009 

0.0002 

0.0002 

0.0002 

0.0002 

LCP 
2-6-82 

0.0006 

0.0009 

< 0.0002 

< 0.0002 

<-0.0002 

< 0.0002 

ETC 
3-15-82 

0.0006 

<0.0002 

<0.0002 

<0.0002 

LCP 
6-1A-8 

0.0006 

0.0005 

< 0.0002 

< 0.0002 

<0.0002 

< 0.0002 

O 

00 
Ul 
00 

31 
(D 

Z 
o 

Drinking Water Standard «« 0.002 

Equipment Limit .0002 

Equipment Specification 
Perkln Elmer 
Mod SOA 
Cold Vapor Method 



ETC ENVmONMBNTAL 
TESTING ana CERTIFICATION 

TECHNICAL REPORT 

for 

LCP CHEMICALS, NJ INC. 
SOUTH WOOD AVE. 
LINDEN, NJ 07036 

on 

April 21, 1982 

Analysis of 
LCP Chemicals, NJ Inc. 

Sample Well #3 

ETC Sample Number 001342 
Order Number 0251 

prepared by 

Denis C. K. Lin, PhD. 
Vice President 
Research/Operations 
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ETC ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION 

DENIS O.K. DN. 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 07036 

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 quality. 

If you have any questions regarding your report, we encourage you 
to contact our Customer Service organization (201/225-5600) and 
they will coordinate your request with appropriate laboratory 
personnel. You are also invited to visit with either Swap 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. 

PhD. Denis C. K. L i n , 
Vice P r e s i d e n t 
R e s e a r c h / O p e r a t i o n s 

DCKL:mam 

Attachments 

/ / / / / / 

2M RAAITAN CENTER PARKWAf • EDISON, NJ 0M37 
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on 

Aoril 21, 1982 
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Analysis of 
LCP Chemicals, NJ Inc. 

Sample Well JW^ g 

ETC Sample Number 001343 
Order Number 0251 

prepared by 

/ 

Denis C. K. Lin, PhD. 
Vice President 
Research/Operations 
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ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION 

:NIS O.K. LIN. Ph.D. 

Vice President 
iResearcfi and Operations 

April 21, 1982 

Mr. John Downes 
Manager 
Engineering and Technical Services 
LCP Chemicals, NJ Inc. 
South Wood Ave. 
Linden, NJ 07036 

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 quality. 

If you have any questions regarding your report, we encourage you 
to contact our Customer Service organization (201/225-5600) 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 

Ito 

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

DCKL:mam 

.' — ichmcnts 

2»4 RARITAN CENTER PMKWAY • EDISON, NJ (MST 
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INTRODUCTION 

This report contains the analytical results on your sample, Well 
#1, submitted on March 15, 1982. In your order, Totdal 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 repart 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. 

Ref.No. 11, p K^f|l' I 
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ENVIRONMENTAL TESTING and CERTIFICATION CORPORATION 

S C.K. LIN. Ph.D. 

ce President 
zh ana Operations 

Vpril 21, 1982 

lr. John Downes 
lanager 
engineering and Technical Services 
XP Chemicals, NJ Inc. 
[South Wood Ave. 
ILinden, NJ 07036 

[Dear Mr. Downes: 

iWo at ETC are pleased to submit the attached laboratory reports 
Jin 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 quality. 

If you have any questions regarding your report, we encourage you 
to contact our Customer Service organization (201/225-5600) 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. 

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

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

DCKL:mam 

''attachments • 

294 RARITAN CENTER PARKWAY • EDISON, NJ 00037 
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INTRODUCTION 

This report contains the analytical results on your sample. Well 
i3, submitted on March 15, 1982. In your order, Total Organic 

[Halide analysis (TOX) was requested on this sample. However^j3ue_tg_ 
[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 
Fsample 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. 

-1-
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For 

RESULTS 

The results obtained on your sample are listed in Table 1 
analysis of Groundwater Monitoring Metals, Pesticides and 
Herbicides, the contaminants are listed with their EPA~HaZ^ardous 
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). In 
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. 

^/y^/ 
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TABLE II QUANTITATIVE DATA ON COMPOUNDS OF INTEREST 

ETC Sample No. 001340 Customer Sample ID. Well tl 

GROUND WATER MONITORING METALS, PESTICIDES AND HERBICIDES 

EPA 
HAZARDOUS WASTE 

NUMBER 
CONTAMINANT CONCENTRATION 

IN ug/l 

METHOD DETECTION 
LIMIT 
IN ug/l 

3J 
ID 

2 o 

o 
00 
-J 
o 

^ ^ 

D004 
D005 
D006 

D007 
D008 
D009 

D010 
D011 

D012 
D013 
D014 

D015 
D016 
D017 

Arsenic 
Barium 
Cadmium 

Chromium 
Lead 
Mercury 

Selenium 
Silver 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

Iron 
Manganese 
Sodium 

ND 
700 

BMDL 

ND 
ND 
0.6 

ND 
BMDL 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

BMDL 
4/600 

6000^000 

5 
100 
5 

50 
100 
0.2 

5 
25 

0.1 * 
2.0 * 
50 * 

2.5 * 
50 * 
5 * 

50 
100 
50 

* GC/ECD Method Detection Limit established for your Individual sample matrix 
compound ia not detected at or above the specific Method Detection Limit, tjhat particular 

When a 
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kBLE li TABTE 1: QUANTITATIVE DATA ON PARAMETERS OF INTEREST 

ETC Sample No. 001340 Customer Sample ID. Well tl 

CONVENTIONALS 

PARAMETER CONCENTRATION 
mg/l 

Biological Oxygen Demand (BOD), 5 day 
Chemical Oxygen Demand (COD) 
Total Dissolved Solids (TDS) 

Chloride 
Fluoride 
Nitrate as N 

Total Kjeldahl Nitrogen 
Sulfate aa S 
Tbtal Phenols 

Total Organic Carbon 

12400 
0.88 
<0.1 

490 
<0.005 

8 

METHOD DETECTION LIMIT 
mg/l 

200 
0 
0 . 

10 
0 . 

1 
1 

005 

Specific Conductance 

pEI 

"Turbidity 
z o 

24000 

7.0 

4.3 

umhos/cm 

Standard Units 

JTU 

2000 umhos/cm 

0.1 JTU 

H 
o 

00 
5. 



'ABLE W C TABLE IW QUANTITATIVE DATA ON PARAMETERS OF INTETOST 

ETC Sample No. 001340 Customer Sample ID. Well tl 

RADIOLOGICAL 

Gross Alpha 
Gross Beta 

BACTERIOLOGICAL 

Total Coliform 
Pecal Coliform 

CONCENTRATION 
pCi/L 

<30 
<40 

COLONIES/100ml 

-

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

31 
ID 

z 
O 

Os] 

9 ?^ 
2 -̂. 
to "̂ v..̂  

-5-



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

**PESTIClbES AND HERBICIDES** 

For ETC Sample Numbers: 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 
CONCENTRATION IN ug/l 

BLANK SPIKED BLANK 

D012 
D013 
D014 

D015 
D016 
D017 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 

<50 

<2.5 
<S0 
<5 

AMOUNT ADDED 

0.2 
2.0 

100 

5.0 
100 
10 

% RECOVERY 

90 
116 
118 

100 
83 
100 

31 
« 

z 
o 

o 
00 
-J 

-6-



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

** PtJ.ICIDES AND HERBICIDES ** 

For ETC Sample Numbers: 001327, 001328. 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 

CONCENTRATION IN ug/l 
SPIKED AMOUNT % 

SAMPLE SAMPLE ADDED RECOVERY SAMPLE REPLICATE 

D012 
DOl 3 
D014 

DOIS 
DOl 6 
DOl 7 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

0.18 
4.8 

120 

6.0 
5 
2.7 

0.2 
4.0 

100 

5.0 
100 
10 

90 
120 
120 

120 
5* 

27 

3 

s. 
z o 

o 
l-» 
00 

it* 

- 1 -



ENMRONMEMTAL 
TESTING AND 
CEnnnCATJON 
CORPORATJON 

101875 

CHAIN OF CUSTODY 
fHONI ron CUSTOMtR Sf NVICC: OOI) nVMOO 
TOLL FHH OUTSIDE NEW JERSEY: OOOI U1-UU KiSn^^Tir I 3)in(t>^ 

ATTENTION 
I I va • M IM t l . l — 1 » • V o a a i . I MM MM t M M fTC > • • M m H HH a • l l » l l l l l tMW « tMIMf t*CI>« MM CWMMMM, •« HC iK IM IMttMa n « • IM CMM 

TV( M a * m M MM .. • •«•• , ' M M M t Xn iMT • • • I — W M U V l MMnM) IM W M M • I M MB • W WCIi»IB IM CMM « nn iM* > • " ••• • » >•• M*W tMlla Mi l a MMM IMI HM t lMm • 
* MXM M l • U ' W M O UUMT < 

| , • II • la Ml/M> MIMI M>MtMa: •> 
• . M a fe«/M* n.«. tn« MMf a Mian M i t n u M . « 

. II aM • an/aN KiaM (mHiMa M « M / I M M M M • • > a n M • i iMiaiM Hcwt M M , W a M * —t m t n t t t m—n a Min t M i i i n 

rrc aiiiim 1 CMM 0 m m . I M » « » M < » » » Maaa MMUi a w t m i iw, • a H I W M « ITC mumtmt n t m u m t m m ^ » « M H I H l»t»iM» I M M M W i M i t w i t»a»i»i« cim« m c. t iM. M i W M M 

SAMPLE 
NUMBER 

Lii 

•Snatt) mt)d. Me. 
Lncbtn 1̂ 7 01D3U 

ATTENTION 

ACCOUNT 
NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

I fna.̂  rhfo-

nmo?/ 

BOTTLE CODES: E . 

CN. 

to 

t o . 

M . 

PH 

to 

to . .PCS. 

. t o . 

to . 

VB 

WO 

to . 

tO^L 

I '* m t t i c o a t n i >«i •iKtmoi«(i<'KisioiK •swMscowniTi MiHSC { tNoc.caHmTiiT(H{if siMnt •M<>»aci COHSISIIHC' OCPI«*«•••>'>c'ici t o « . . i ' t ' i v : • rMxei t } k i ! : i : 
I too »«Ci"l» Sail' 'Oi <_IJ »•» JO oa w aifOlO IMI i ts i H«SO» TO HICHvl IMI siMm MUSI IM kOetiiOk 10 CO»n|-isl IMI »»»»0»ai«'l • >'f» «i»0 t e a ' . n i Il ir i 

"lOCATIONOa 
--« c o o t 

vv>ev.«- i ^ \ 
_ ' SAMPLE 
fitSCRIPTIOM 

i i T c o i r u i i B I I iMifiMoii VMOtstumioisnasit iun»o*mi 
u a m w s e t u i M i IM l u t i w t v m i KKL. 

IF SEAL IS NOT INTACT PLEASE CALL 

SICNAf URE 

M A X I M A A.SfefeA, 

_ J ^ T I « WO 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN. 

0 0 NOT HANDLE. SOME BOTTLES 
CONTAIN ACID. PLEASE CALL. 

7 ^ fe-r 

:CODCOF»H» 
LEAKING BOTTLES 

CODE OF ANT 
BROKEN BOTTLES 

I miuiouuMio IT IfU 
HA^iH.0 A . ^ ^ ^ - r o m f(ir7/nArK 3grn 

iimOUllMiO II B4 |UUIM0IT ^ IUI( 

MciimoiT > U : H M * I A U « *W U t IOer CNMM. MS U H 01 M l M lU ia t 0« BUMCIO lOTILIl 

NOTE: t l « l UAMI I »0« CUSIDOT CHMU. AND COOI Of MIT BlUniS 0> OiaMtO M I I U I p ^ l UUIMBIT 

•1*1 
M i l 

TiuiiwitMlBli aiuine IT IMI NOTE: ei«i l U t e * >M CWtlOST CHMU. MO COM 01 M l BIMIM 0* OABMiO lOIUIS 

I I I i iu io IM 11 'Mi nitoa i*Ro m i i i s r ^ t i t i u lT ^6il Ini U a n l ' 
tooMiavis iiM«iuiso> UBHi iminu. 

REPLACE FORM IN ENVELOP 
PUT ENVELOPE IN SHUTTLE SICNATUnC 

H A ^ iM_o >a-OBgu. WSM 3 / / ^ 7 ^ ^ 

Ref 

\ 0 l iTP 4.<-^ 



lETC 
c:-iVlRONMENTAL 
TESTING AND 
CEnnnCATlON 
CORPORATTON 

101876 
CHAIN OF CUSTODY 

n«ONE ro* CUSTOMER SERVICE: QOll l a ^ M » 
T O U FRI IOUTSIS I NEW JCRSTT: (teoi SSI^Sta I ??Trff7!??^^w | ^ ^ ^ i f f ? T P ? s m 

{}S\S{^S)U>\ 3\\C)\^9. 

KMi M a a M oa < 

ATTENTION 
• • M> oaan. • m M w« M M M nC I af l H n * n M t K • caaMMt C M U • ciniM« nxm* MM i 

MM* M mtmtm I M 

11* n c Nr • • wtaaaa M « M I M C M « 

f ta I va a n M <M« M • a«« (THMMt * a a r a n M « a a 
I I IMni « MIM> MI • Ha*a MM* UtlMT *• 

. M a la t a / M i MIHi MlMuas: « 
• Ma Hu/Mi a M uur M M * a KtaM M t M t M * • 
. I aM m ta /Mf tOiM MtMitaa —» M/>M M u t • « • acM* m aaaaa i M m * M a • • • • • " > • 

nc i i >M « MtiMf ncam MMn % M M M tkMM a w a • • • i M i • a i W M t l i t i • M a t lM»a | I l a I • i i a t M i cMa • m i « « M i ua»a 

COMPANY Lap (HiP/nir/igj J^r. 

Lirvljn )L'T 0-7031/ 
BOTTLE CODES: E te 

ATTENTION 

ACCOUNT 
NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

AViy r\hm-

ooo^^J 

CN. t o . 

M J . 

PH 

. to 

t o . .PCB. 

. t o . 

. t o . 

VB 

WO 

to 

I .JL 

mmcoami i lal MHtnoiio< iMislotK »i«kTtco«nftiiit«s( [ tMas.coaniiiii{i>sw uMvii iir*(U4ac( coaM'iaci eM*a4M4ki«e<<c( coa*'..i-ii'iMt Mu.ux^Ukuaco 
to* MoiMta SMiii fOi L U 'OO so oa i> aiioio IMI l u i r(>so« lo mciiTi IMI u a n i MUSI i« Moiiioii 10 coamiiMC iM( 4mie«H« î i nia us: :3M>t<'i <itv j 

VJO^UL - i t -
^ SAMPLE 
OESCRIPTIOM 

i COHrViltO i l IMi HtSOa VMO tSSUalt M S K M I O I U T T fOI INf 
karu MS Slums TM I U M M I U I M SUL. 

IF SEAL IS NOT INTACT PLEASE CALL 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN. 

0 0 NOT HANDLE. SOME BOTTLES 
CONTAIN AGIO. PLEASE CALL 

SEAL-
BREAIU 
TIME 

CODEOFANT -
LEAKINC BOTTLES 

CODE OF A N r 
BROKEN BOTTLES 

u^jMiNiauiiaii 11 ^21 

'r2:^^^j--u^ 
^ ^ 

• la in* IT 

17)K1/ K^UTmf̂ fjL 3^rr 

^ [ l A m ^ 

NOTE:C in iUSM>0 IC I»T iSTUMCt :M IC0MS>MIN ISSMSMe<NtUSMITUS 

• I l i a i u i l M S 11 
^ 

UCtnruiT IHW. WOTfcSIW«tAMRM>OmSStCRM»E:«SSCSai*<Mf ISHWSWSt lMSI IM I lU* 

S*II. 

B • l i m i i w i M i t 11 pg| l |C| l« l lT N O T t t i n t l A S M l o t R i n t S t CHMU. MS COM Of MT mtSWC M SANMM M I t U I 

B*lf 

" • j j j r ^ i 

^!EP 

•I iiuisi« IT IMi fiisoa aMOMtt uirwlMii ih IU IN{ UaK{ 
- osiiMit iiuM.««e« u a m tMtiiu. 

PLACE rORM IN ENVELOPE 
PUT ENVELOPE IN SHUTTLE 

MA'^^Al^rts-^.OfePX 3 / / i Y t 2 - . i 

\ o : IO P f̂**<o. 11,p 



1 0 1 8 7 7 

TC 
ENVIRONMENTAL 
TESTING AND 
CERTIFICATION 
CORPORATION 

CHAIN OF CUSTODY 

icompanv; L C P OJ^g.nr>^^CAJU xdLrtJi, 

^Address; S o u d t h (yOfrOd. 6 U > ^ 

_Job No. o?.5"/ 

TJxmdiM^ M'J" 

A t t e n t i o n : moM SM/L 

_ 2 sample S h u t t l e ( s ) Rece ived b y : > 3 ^ 0 ^ ^ ^ V J Y m a J l I u 

Lme: i l i Q Q l ^ i m Date : 3 //5/f:? 

Seal Number(s 
Seal Intact* 

Seal Number(^ 
Seal Intact* 

Seal Number(s 
Seal Intact* 

Seal Number(s 
Seal Intact* 

Seal Number(s 
Seal Intact* 

Seal Number(s 
Seal Intact* 

b^lb 

¥-

hSJL 
^ 

(o6^U 
• ^ 

- ^ — 

— - ¥ — 

( j lS<^^ 

0>^-bd 

•¥-

Yes (Y) No (N) 

284 RARITAN CENTER PARKWAY. EDISON, NEW JERSEY 08837 • (201) 225-5600 
Ref. No. 11, p. 

z&^M/ 
- 1 0 - t - i n - j Q • \ / a o 



ETC ENVIRONMENTAL 
TESTING AND 
CERTIFICATION 
CORPORATJON 

lABORATORY CHAIN-OF-CUSTODY 

ETC Sample Number C O ( 3 W O ^t":) O O I 3 M 3 

Relinquished By 

Received By Date Time T'f^, 

i l inquished By 

Received By Date Time 

Relinquished By 

Received By Date Time 

Relinquished By 

Recieved By Date Time 

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 • (201) 225-5600 
Ref. No. 11, p. " 

- 1 1 -
1 0 1 8 7 8 



ENVIRONMENTAL 
TESTING AND 
CERTIFICATION 
CORPORATION 

LABORATORY CFAIN-OF-CUSTGDY CHRONICLE 

ETC Sample Number Q O i ' ^ M O 

Sample Prepara t ion For Analys t Oate 

Base/Neutral/PCB*s & P e s t i c i d e s « / | i — . 

Hetals ^ ^ ^ ^ I g ^ ^ 3-^-f^ 
^ . ^ 

Others /JiiyCr^ <i.J6u- ^^.^ IAJOA..^ "̂̂ {.f -Ji. /^^-^ < ^ - ' '%j ^ o / j - ^ 

Sample Analysis For Analyst Date 

Base/Neutral/PCB's & Pesticides 

Acids 

VOA/Purgeables 

Metals 

Others U u l ^ n^Iu^ i ^ ' LOAXZ^ 

Others (^jU^f^^Ji^ U^ UrOU, 

y^Q-l^QJU^/A-I^^M 2 - ^ r 4 U Y 'W 

Ver i f i ed By 

1 
• / 

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 0B8§'ft-^8i)'^2§:5600 
101879 

— !•>_ 



TABLE 1: QUANTITATIVE DATA ON COMPOUNDS OF INTEREST 

ETC Sample No. 001341 Customer Sample 10. Well #2 

GROUND WATER MONITORING METALS, PESTICIDES AND HERBICIDES 

EPA 
HAZARDOUS WASTE 

NUMBER 
CONTAMINANT CONCENTRATION 

IN ug/l 

METHOD DETECTION 
LIMIT 
IN ug/l 

31 

Z 
o 

H 
O 
H 
00 
00 
O 

D004 
D005 
D006 

D007 
D008 
D009 

D0I0 
D011 

D012 
D013 
D014 

D015 
D016 
D017 

Arsenic 
Barium 
Cadmium 

Chromium 
Lead 
Mercury 

Selenium 
Silver 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

Iron 
Manganese 
Sodium 

BMDL 
BMDL 

10 

ND 
BMDL 
BMDL 

ND 
ND 

<0.1 
<2.0 
<50 

<2.5 
<50 
<5 

820 
1800 

5000000 

5 
100 
5 

50 
100 
0.2 

5 
25 

0 . 1 
2 . 0 

50 » 

2 . 5 
50 

5 

50 
100 

50 

* 
* 
* 

*-
* 
* 

J 

GC/ECD Method Detection Limit established for your individual sample matrix. When 
compound is not detected at or above the specific Method Detection Limit, th.it 
n;̂  r-t-iflll a r (-omTioiinfl is rpnortftd as " < the rt*»tection limit." 

http://th.it


TA 

ETC 

1 : QUANTITATIVE DATA ON PARAMETERS OF 

i p l e N o . 0 0 1 3 4 1 

^1 mmm 

Customer Sample ID. Well #2 

CONVENTlONALS 

PARAMETER CONCENTRATION 
mg/l 

Biological Oxygen Demand (BOD), 5 day 
Chemical Oxygen Demand (COD) 
Total Dissolved Solids (TDS) 

Chloride 
Fluoride 
Nitrate as N 

Total Kjeldahl Nitrogen 
Sulfate as S 
Total Phenols 

Total Organic Carbon 

16200 
0.31 
<0.1 

240 
<0.005 

METHOD DETECTION LIMIT 
mg/l 

200 
0 . 
0 . 

10 
0 . 

1 
1 

005 

Specific Conductance 

pH 

3J Turbidity 
I D •* 

z 
o 

26000 

7.2 

0.35 

umhos/cm 

Standard Units 

JTU 

2000 umhos/cm 

0.1 JTU 

o 
»-» 
00 
00 
M 

CM 

^ ^ 

-4-



TABLE 1: , lANTITATIVE DATA ON PARAMETERS OF INTEREST 

ETC Sample No. 001341 Customer Sample ID. Well 8 2 

RADIOLOGICAL CONCENTRATION 
pCi/L 

Gross Alpha 
Gross Beta 

<30 
44 -f/- 20 

BACTERIOLOGICAL COLONIES/I00ml 

Total Coliform 
Fecal Coliform 

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

3) 

z 
o 

O 

00 
00 1 ^ 

w 
* . 



TABLE 2T QUALITY ASSURANCE REPORT (A)I BLANK AND SPIKED BLANK 

**PESTICIDE:S AND HERBICIDES** 

For ETC Sample Numbers: 001327. 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 
CONCENTRATION IN ug/l 

BLANK SPIKED BLANK 

3J n 
Z o 

D012 
D013 
D014 

D015 
D016 
D017 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

AMOUNT ADDED 

0.2 
2.0 

100 

5.0 
100 
10 

% RECOVERY 

90 
116 
118 

100 
83 
100 

00 
00 
CJ 



TAIH.E 3i QUALITY ASSURANCE REPORT (D)i REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS 

** n::JTi('ii)i:s A N D ni:niiicii)i;s ** 

lor ETC Sample Numbersi 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 

CONCENTRATION IN ug/l 
SPIKED AM0Û 4T % 

SAMPLE SAMPLE ADDEb RECOVERY SAMPLE REPLICATE 

D012 
D013 
D014 

D015 
D016 
D017 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2, 4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

0.18 
4.6 

120 

6.0 
5 
2.7 

0.2 
4.0 

100 

5.0 
100 
10 

9vi 
I2i) 

120 

120 
5* 

27 

* Matrix effect. Good recovery for spiked blank. 

'OD 
ID 
.-41 

z o 

H 
O 

00 
00 

^ 

^ 
< ^ ^ 



I I M m * • « • ! • • tmmmmmu « mm tmmt. I M M I M I M I M tTC • * • M m n M H • • w m » CMMI « m i M f nc i r i i 

Tta tmm MR M « « • ' • •«•< tnm»i«> U t M t t t m (MHOTwrn t n a M f t t a IM m m i a n a Mna • • • • « • « • i 

• n a n M / i * KIWI • • • • « > • • : m 
• U K M ' M I • « • ••<• •«•« • KtMl MtUlM*: « 
* I CM • MXMr KiaM MtM lUa ( M H/UH MKM • • • HUM •> « 

n c • • i i i i n cMa M n i i i v f m i n M M n • W M * iMmt n I M »«« »mt • • n m « n n c • m u m n a m . 

cNVIRONMtNTAL 
TESTING AND 
CEfmnCATKDN 
CORPORATION 

101885 
CHAIN OF CUSTODY 

^MOMI FOM CUSTOMIH lEMVtCC: 001) a t ' H O a 
TOLL FREE OVTSIDE NEW JEMSCV: M M M I - U U 

» i * - - : i ' i m » - ' ' ! ' • 

b'Sai] ^5^5tl3|fO|S-^ 
mk 

ATTENTION 
M, >! nc I 

> wa • tfWM MM na I 

II t r MMn a luar ncarCM 
' • • • I «»*• a t«iM< la I 

It? CMwcrU^N'T -Pnc 

BOTTLE CODES: E 

ATTENTION 

>CCOUNT 
NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

miju nhKi>-

ry)n;f7J 

CN. 

to 

t o . 

M . 

PH 

to 

to . . P C S . 

. t o . 

, i o . 

VB 

WO 

to.^ 

toK 

n i i S I COann i TxMIHXkOIIOMMiSIOaa t l» * I ICSI<nCTI I I IMSt i MOC. C O M H t l l l T i a i l f t > l l > l l > » * « M l l C I CONSltllsCf 0 0 0 a « » M * : ^ s : i C I U H H n i * l v t r i > > t - . i l t l k l l U a 
too tkClMO SKtII >0> L U MO so On II NllOlO INf US l ffHSOU 10 mClK I IHI i t M U l MUtl ni aOO'llOk I D COanilmC I M I t t f t r t i t " . • • M K liSO CO«*ll*i i I IV I 

lueuc 4̂= 
SAMPIE 

OESCRIPTIOM 

r 0 »i toamits II IKI riasea «MO ktsums HS^WMIUII >M IMI 
' uaFu MO a iuan t mi l u u i w e> tw IUL. 

IF SEAL IS NOT INTACT PLEASE CALL 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN, 

0 0 NOT HANDLE. SOME BOTTLES 
CONTAIN ACID. PLEASE CALL 

' ^ „ . •?•.'1«l>' 
CODE OF ANT 
LEAKINC BOTTLES 

CODE OFANV 
BROKEN BOTTLES 

I utinsuisnio I I £2f 
U A j i J ^ ' o A . D ^ I ^ THK/i f<U7fyV^^ 

WllMimOUISMIBII m 

SIM 

EfJ 

MUint IT 

Mil 

« O T E . t l « t U M M > 0 « n ) t 1 M I C I U M I . W I f t U U e i M l l l l l l S t l M M M a M t B M 1 l k . t S 

NOTE: t l l r l U U M M * CUtlOBT ClUUNi. AMCSBI 01 U l a i S U K M M a M i B IS tUtS 

« l l»aui tNIS IT m MUnruiT IMI NOTE: Ml MMoa »e« uiiMT CNMtt. M* caM 0* MT •ntawM 04aMiB lanui 

Mil 

|«a. 
) il MuiD MII mi nii>o« WHO MS liirMuoiiiM loi THI UI>RT 
«« oisiiiis iitiWM o> u a m iminu 

lEPLACE FORM IN ENVELOPE 
PUT ENVELOPE IN SHUTTLE 



;TC 
ENVlRONMENrrAL 
TESTING AND 
CEi=rnFlCAT10N 
CORPORATION 

101886 
CHAIN OF CUSTODY 

PHONE FOR CUSTOMER SERVICE: OOlt zaVMOO 
TOU FREE OUniOt NEW MRSCV: a o n « i - « a u 

CUSTOOrNUMWr-

(p5i9 ijsaoi 3)iO/r.i 

I a m a i a i . I M M M M M M • nC • aa m • 
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PLANT 
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SAMPLE 
NUMBER 

ILCP [Lhe.mi(^nJs-klX J^^c. 

BOTTLE CODES: E to 

ATTENTION 

ACCOUNT 
. NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

max ObrcK. 

nnoSiSi 

M_L 

CN. t o . PM 

. to 
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. t o . 
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w^uu -i^ ^ 
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DESCRIPTION 
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U MB O l U i n S TNI l U U l M OF TNI UAL. 

IF SEAL IS NOT INTACT PLEASE CALL 

IMAX ((U^P A . Q B g A 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN. 

DO NOT HANDLE. SOME BOTTLES 
CONTAIN ACID. PLEASE CALL. CODE o r ANV 

BROKEN BOTTLES 

IKI I IBUISHIOI I . 
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ggg:v,j&1i^^i^(tci> ^ 
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101887 

ENVIRONMENTAL 
TESTING AND 
CERT1RCATION 
CORPORATION 

CHAIN OF CUSTODY 

Company: L C P OJh^jm\'C(iJLA ^JL/UL 

A d d r e s s : S o u d f ) iOCrCd 6 U > t ^ 

_Job No. <^f^\ 

A t t e n t i o n : moji &^yia. 

2 Sample S h u t t l e ( s ) Rece ived b y : >3^nfU> ^ U U V m O / l I u 

n. 'QQi^^m D a t e : 3 / / 5 / f J T i m e ; 

Seal Number(s) 
Seal Intact* 

S e a l Nvunber(s) 
Sea l I n t a c t * 

Seal Number(s) 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Numbcr(8) 
Seal Intact* 

hSib (^Sl? 

— ¥ -
(o6^b 

b$20 

• ^ 

- ^ • 

¥— 

- ¥ • 

* Yes (Y) No (N) 

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 • (201) 225-5600 
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LABORATORY CHAIN-OF-CUSTODY 

C sarnple Number Q D l B W O -ftO O O l B 4 3 

i l inquished By 

tceived By 

u. 'k([my\(LcJ^ 
Date Time S^V^, 

Inquished By 

^ce ived By Date Time 

Qtelinquished By 

[Received By Date Time 

^'Relinquished By 
' I 

Recieved By Date Time 
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TC ENVIRONMENTAL 
TESTING AND 
CERTinCATlON 
CORPORATION 

LABORATORY CHAIN-OF-CUSTODY CHRONICLE 

ftTC Sample Number C ) 0 ( 3 M 1 

[sample P r e p a r a t i o n Fo r A n a l y s t Date 

i / N e u t r a l / P C B ' s & P e s t i c i d e s i 

iAedra? . , _ , _ , . .,^ _ 

le ta ls / 

/̂W^^ 

^Sample A n a l y s i s For 

B a s e / N e u t r a l / P C B ' s & P e s t i c i d e s 

^Acids 

VOA/Purgeables 

M e t a l s 

A n a l y s t Date 

r / O t h e r s /xJiU^ oJljLf' i L L J O J O - ^ (yUi^C /<f/^ <f.,yc. 

O t h e r s ^ ^ • r ^ . J ^ j iL, U>*Xi^ < 9 J J L ^ I ^ ' ^ ^ < / /A-2 . / l p j l . 

/ 

V e r i f i e d By 
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TC 
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TESTING AND 
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CORPORATION 

CHAIN OF CUSTODY 

Company: ( L K A J U / A J ( X A C ^ J ^ J U T O J ^ 

Address WQ] J tAjUU { ? d . 

_Job No. <^A5">/ 

?huuikn^ IKJT 

Attention: TKjlAg. [QhX 

Samcle Descriction: 
II * 

"C sample i i : 

1340(00-7-to 
0O1343 UD-̂  

>AjLaAi 

T o be. Prr)QSui_td^^^ 1 
T6(L ^ -total pMnols 

Ch\0̂ (dJi\ soiAcU Tf1a8^uUi ^^Tratz:/ 
TuA/n^ljLta 

4 

Sample(s) Rel inquished by: L^ O^LJZ. L Q j . S Z i j L J J 

Time: /f.' J-O /<?/>> Date: 5 - - / P - i y -

Sample(s) Received by: Y Y I U M / I J l l l / ^ , . ^ J ^ 

Time: / / ^ ^ ' ^ Date: l./fs/S'Z^ 
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rc sample Number C O l 3 q O L O O I J Q Q Q l E M B t O O ? 

jlinquished By J J ^ ^ J L K U ^ O C X - ^ 

By ^ U ^ ^ y d Z - j d J / / ^ Date J ' / f - ^ T - Time \0\XiM 
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By Date Time 

Relinquished By 

iceived By 

1 
Date Time 

ilinquished By 

\ 
cieved By Date Time 

\ 

i 

% 
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TC ENVIRONMENTAL 
TESTING AND 
CERTinCATlON 
CORPORATION 

I 7 b TjJjLCUfnx. :̂iU&tQifUjo : 

Please complete this document and include vith your report. 

This shuttle contains: 

ETC Sample numbers: To be analyzed for: 

00133) <J005" Qrcn^ ALp^o^l/^^L^ 
OOi53.;> LOOS 6ross Alf^o.l'B-e.k^ 

OOl 3 wo LOOS ^ /-R.+n 
0O.3HI UX).' %%\ Z ^ ^ ^ 

Sample S h u t t l e s ea l ed by: '̂ L&'̂ ILL M l l / k V J Q j C ^ 

Date: B | n / ^ Time; 3] \2v>r in Seal Number: ( j S ? ^ 

, Sample Shut^tle opened by: ^e:d>..4k^ C:. Cg c--w..̂ «,<w*--̂  AT^'->*</ 

I Datet ^ / l ^ / t Z Time: / & o 0 Seal Numl^rt 0 0 C ^ . £ ^ 6 

I 
Was seal intact? Yes y ^ No 

For return: 

Sample Shuttle sealed by: 

Date : " ^ / M / r ^ ^ Time: f j 4 ^ Seal Number: a O O ( i ! > S ^ S ' ^ 

Sample S h u t t l e opened by: ^!J(yU. Mu/ ty rDOi / ' h ) 

"^. te: ^ l 3 ^ ] ^ 3 s Time: / / ! 3 7 S e a l Number: LpS^Q) 

TttxB sea l i n t a c t ? Yes \ / No 

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 0883^(2HUL3a5.pB0O 
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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 published 
by EPA in "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-70-020, March 1979. Arsenic, selenium, thallium, and 
antimony are analyzed by furnace AA v/hile calcium, magnesium, 
barium, beryllium, chromium, nickel, copper, zinc, silver, cadmium, 
and lead are analyzed by fleune AA. Potassium and sodium are 
analyzed by flame emmission. Mercury is analyzed by cold vapor 
technique. 

i W/̂ l̂ 
-16-
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Analysis of Pesticides and Herbicides 

The methods employed in the analysis of your water sample for 
pesti"cides 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 sununarized as follows: A measured volume of sample, 
approximately 500-lOOOml, 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.hexane 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 hexane for 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 

5ml/min. Argon/Methane 

COLUMN OVEN 

210*C 

INJECTOR TEMPERATURE 

225*C 

DETECTOR TEMPERATURE 

300*C 

Ref. No. 11, p. 
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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-600/4-79-019, March, 
1979? National Enforcement Investigation Center Policies, and 
Procedures manuai; and EPA-330/9/79/001-R, October, 1979. 

Analvsis of Metals (Standards) 

t 

i 

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 0.990 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. 

< 

Ref. No. 11, p. 
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[i 

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

For all homogeneous samples (minimum'of 42% Q C ) , each 
sample batch may include up to 30 sampleis and the following 
fixed nunber of QC samples: 

- 3 Replicates. 

—=~2—Replicate spikes. 

- 2 Replicate independent reference standards. 

- 8 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). 

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

- 4 Replicates. 

- 4 Replicate spikes. 

- 2 Replicate independent reference standards. 

- 8 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). 

Ref.No. 11, p. 
^10/ 
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fAnalvsis of Metals (Sample, Mercurv) 

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

- 3 Replicates. 

- 2 Replicate spikes. 

- 2 Replicate independent reterence standards. 

- 10 Calibration standards (processed using the sample 
preparation method). 

- 2 B l a n k s . 

i&^ 
i 

- 2 0 -
Ref. No. 11, p. 
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I 
t 

Analysis 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 quality control samples are included in field samples 
at a minimum of one every^hundred saaples. 

- GC performance criteria as specified in EPA Method 608 are 
met before analysis starts. 

ib 
Ref.No. 11, p. 
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Chain-of-Custody 

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 cusLudy uf 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 seunple 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. 

-22-
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 J 

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 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. 

^ / / ^ / 
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• B 

^TTTELEDVNE 
ISOTOPES 

REFERE.\CE: WO 3-3362 

TI# 262S0 is being analyzed for Jla-226 (because the GR-A was g r e a t e r than 5.0 
pCi / i ) and the r e s u l t wi l l be repor ted on a new Woric Order. 

I t was not p o s s i b l e to reach a d e t e c t i o n l i m i t of 5 pCi/1 for GR-A for four 
samples because of heavy r e s i d u e , even a f t e r f i l t r a t i o n : 

TI# RESIDUE (g / f ) 

26277 
26278 
26282 
26283 

35.1 
31.0 
15.9 
17.9 

p,ec' ̂ ^ ^ ^ 

(,??. \ \ 

i 
i 

I Ref. No. 11, pi. 
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TABLE 1: QUANTITATIVE DATA ON COMPOUNDS OF INTEREST 

ETC Sample No. 001342 Customer Sample ID. Well t3 

GROUND WATER MONITORING METALS, PESTICIDES AND HERBICIDES 

EPA 
HAZARDOUS WASTE 

NUMBER 
CONTAMINANT CONCENTRATION 

IN ug/l 

METHOD DETECTION 
LIMIT 
IN ug/l 

<D 

z o 

M 
O 
M 

O 
Ln 

D004 
000 S 
0006 

0007 
D008 
D009 

0010 
D011 

D012 
D013 
D014 

0015 
0016 
D017 

Arsenic 
Bariuin 
Cadmium 

Chromium 
Lead 
Mercury 

Selenium 
Silver 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

Iron 
Manganese 
Sodium 

10 
500 

BMDL 

ND 
BMDL 
BMDL 

ND 
ND 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

300 
700 

2000000 

5 
100 
5 

50 
100 
0.2 

5 
25 

0.1 
2.0 
50 

* 
* 
* 

2.5 * 
50 * 
5 * 

50 
100 
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 



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). In 
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. 

Ref. No 
<fcfli\ 
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t 
TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF 

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

RADIOLOGICAL CONCENTRATION 
pCi/L 

Gross Alpha 
Gross Beta 

<60 
330 +/- 60 

BACTERIOLOGICAL COLONIES/I00ml 

Total Coliform 
Fecal Coliform 

31 
(D 

z 
O 

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

1 
^i^ 

vo 
o 
•>4 

-5-



TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF INTEREST 

ETC Sample No. 001342 Customer Sample ID. V/e 11 #3 

CONVENTIONALE 

PARAMETER CONCENTRATION 
mg/l 

METHOD DETECTION LIMIT 
mg/l 

Biological Oxygen Demand (BOD), 5 day 
Chemical Oxygen Demand (COD) 
Total Dissolved Solids (TDS) 

Chloride 
Fluoride 
Nitrate as N 

Total Kjeldahl Nitrogen 
Sulfate as S 
Total Phenols 

Total Organic Carbon 

13100 
0.32 
<0.1 

170 
<0.005 

200 
0 . 
0 . 

10 
0 . 

1 
1 

005 

21 

Specific Conductance 

31 
2.P" 

P Turbidity 

28000 

7.3 

1.2 

umhos/cm 

Standard Units 

JTU 

2000 umhos/cm 

0.1 JTU 

o 
M 

o 
00 



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

** PESTICIDES AND HERBICIDES ** 

For ETC Sample Numbers: 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER 

D012 
D013 
D014 

D015 
D016 
D017 

CONTAMINANT 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

SAMPLE 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

CONCENTRATION 

REPLICATE 

<0.1 
<2.0 
<50 

<2.5 
<50 
<5 

IN ug/l 

SAMPLE 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

SPIKED 
SAMPLE 

0.18 
4.8 

120 

6.0 
5 
2.7 

AMOUNT 
ADDED 

0.2 
4.0 

100 

5.0 
100 
10 

% 
RECOVERY 

90 
120 
120 

120 
5* . 
27 

* Matrix effect. Good recovery for spiked blank. 

J3 
(D 

z 
o 
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o 
VD 
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TABLE 2: QUALITY ASSURANCE REPORT (A): BLANK ANO SPIKED BLANK 

••PESTICIDES AND HERBICIDES** 

For ETC Sample Numbers; 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 
CONCENTRATION IN ug/l 

BLANK SPIKED BLANK 

D012 
D013 
D014 

D015 
D016 
D017 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

AMOUNT ADDED 

0.2 
2.0 

100 

5.0 
100 
10 

% RECOVERY 

90 
116 
118 

100 
83 
100 

31 

r* 
Z o 

O 
!-• 
VO 



ENMRONMENTAL 
TESTING ANO 
CEFmnCATKDN 
CORPORATKDN 

101911 

CHAIN OF CUSTODY 
m O N t r o n CUSTOMCII tCMVKC: o e i ) 3 
TOU m a ouTsioc Ntw Mnarr-. 00m n t ^ w i 

oucsNumcsEaun 

iiSdiS' (jf^U ^1/01 r^ 

ATTENTION 
I t M MM • t r t I M l Mn* H MM • I MOCaO CMH « COIMf 

mm M n M m t m^m i 
A t m t t t Ml a UM»« « v§uttf t . 
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WARNING 
tIF ANY BOTTLE IS LEAKING OR BROKEN, 
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TC 
ENVIRONMEhnAL 
TESTING AND 
CERTIFICATION 
CORPORATION 

LABORATORY CHAIN-OF-CUSTODY 

?C Sample Number C O I B M O 4 t ^ O O i 5 4 3 

' l inquished By 

tceived By Date Time 

Inquished By 

sceived By ^___ Date Time 

ilinquished By 

sceived By Date Time 

tl inquished By 

i cieved By 

i 

\ 

Date Time 

i^'^ihf-i^iifM 
284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 • (ZBPj.^iiS.sfelxP' 
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TC 
ENVIRONMENTAL 
TESHNG AND . 
CERTIFICATION 
CORPORATION 

CHAIN OF CUSTODY 

^Company: L C P OJh>/rr\\(:(\-^ >LLnJL 

^Addresst S o U d h (yOCrO<l Q l K ^ 

_Job No. o? 5" I 

yLuhd^yK AiCT 

L t e n t i o n i m O J l I ^ M ^ L 

2 Sample Shut t l e ( s ) Received by: vJ^^lLL l^tVymgUlA^ 

t l . ' Q Q i ^ ^ Datet 3 / /S/g3 Lme: 

al Number(s} 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Number(s) 
Seal Intact* 

Seal Numbcr(6) 
Seal Intact* 

bSlb 

^ 

(pSir 
4-

io^^b 
-¥-

G5:i0 

[o59^r 
- ^ 

(g6"«̂ A 

^ 

b^'bO 

f-

Yes (Y) No (N) 

Ref. No. 11, p. 
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ENVIRONMENTAL 
UM^i ~ , TESTING AND- . 

,. j2l:v.V-L* CEfflinCATION 
CORPORATION 

CHAIN OF CUSTODY 

I• Company: Q J X A J U J K ) C U ^ J ^ J j j g j L A 

-Addres s (10/ J t / U ^ (?d^ 

_Job No. ^ 6 7 

fMAXJC^^drK^ M T 

A t t e n t i o n : THjUfej. fXJAi 

Sample D e s c r i p t i o n : 

"C SarTlpleii: 

f(3MOlOO(/ to 

.1340 (00*7-to 

>AjLflAi 

T o bf i . /^^TMLlu "ZjCidL fb - ^ 

•'7Z)(L' <»- - to ta i . jMnOiS 

Tt {jJ\JbidjXxj 
j^ilTvUtZ/ 

k Sample(s) Rel inquished by : C - 6 ^ U ^ Z i ? ^ ^ ! ^ , / / ^ 

Timet / I : J-O 4/1^ Date : 3- /P ' ->^^ 

Sarople(8) Received byt 

Time: 7 / ^ H-^ Date': ^ / / s / S - t ^ 

2B4 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 • ^ f ^ l V S s ^ . ^ ^ 

af/^l 
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ENVIRONMENTAL 
TESTING AND 
CERTinCATlON 
CORPORATION 

LABORATORY CHAIN-OF-CUSTODY CHRONICLE 

ETC Sample Number Q O i b M ^ . 

'Sample P r e p a r a t i o n For Analyst 

Base/Neutral/PCB's & Pesticides , . ;_, , 

Metals '^i?-^'^^ 
Others L \ j^ . .C,J/u^ zOZo'.^X^ f<:^^f /eTz-̂ -.y;; 

Date 

2 / 2 c i ^ 
J-i/'̂ ^ 
'•ZJJ^IJ'I^ 

Sample Analysis For 

Base/Neutral/PCB's & Pesticides 

Acids 

VOA/Purgeables 

Metals 

O t h e r s Xi^i/u / ^ J J A J l - ^ I J A : ^ C -

O t h e r s (pLPtL't^JlL/ U.* LJaJl . i . 

Analys t Oate 

(P^^^l - " ^ ^ ^ - ^ '^l^ '^- ̂ ^^^ 

V e r i f i e d By 
Ref. No. 11, p. 
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TC ENVIRONMENTAL TESTING AND 
CERTinCATlON 
CORPORATION 

Please complete this document and include with your report. 

This shuttle contains: 

ETC Sample numbers: To be analyzed for: 

.-. OOl 5dLK CL)05 G T Y O ^ AtfiiOLJ SLCDL 

.G>01530 LOOS' G^,©^ A ^ a j ^ ^ a a 
OOIBV^ isX>S Qrriy^ AU^o^ ^^Jcc 

byt Ctê ?U. ' ^ U ^ C L d / U Sample Shuttle sealed 

Date; 3//7/P^ Timet 3'/S" "pion Seal Humbert ^ 5 " ? 3 

Sample Shuttle opened byt ^^^^fc^u C» St'ltf^^^rif^'^^n^^^'f*^ 

Date: ^ / l ^ J S X Time: f (^ (?C Seal Number: /^^^ ^ S Z B 

Was seal intact? Yea »/̂  No 

For return: 

Sample S h u t t l e s ea l ed byt 

Datet - ^ f A ^ Timet / / ^ Seal Number t / Q ^ ^ ^ ^ 

J Sample S h u t t l e opened byt ^ J Q M J L 'rfU/^ktTXACfU 

^ Date: 3 / 3 J ^ - t f ^ T i n e : / / . ' 3 ^ Seal Humbert (pSS 'W 

•

Was sea l i n t a c t ? Yes V ^ Ho 

284 RARITAN CENTER PARKWAY. EDISON. NEW JERSEY 08837 • (201) 225-5600 / A ^ iL I 
Ref.No.11,p. ^ t ^ l ^ l 
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TC 
ENVIRONMENTAL 
TESTING AND 
CERTIFICATION 
CORPORATION 

Ĉ 

LABORATORY CHAIN-OF-CUSTODY 

0 0 \ ^ ^ 0 U0O(J> + 0 O O l 3 M 5 > a X ) 6 ) 

I sample Number Q O ' 3 > M O U3Cn J Q Q Q 1 B H 3 0 3 0 ? 

l inquished By ^ j f e X L n H / V m O J O i ^ " 

l e ived By l ^ % 4 £ ^ y ^ ^ 2 u C £ ^ ^ Date J ' / f - ^ ^ Time /0:.3CW 

Inquished By 

?ceived By Date Time 

^linquished By 

^celved By Date Time 

ilinquished By 

tcieved By Date Time 

284 RARITAN CENTER PARKWAY. EDSON. NEW JERSEY 08837 • f2bl)°225.56*00 

^f//^/ 
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Analysis 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-lOOOml, 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.hexane 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 hexane fort-subsequent.cinjection into 
a gas chromatograph equipped with a ^Ni-lelectron 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 

5ml/min. Argon/Methane 

COLUMN OVEN 

210'C 

INJECTOR TEMPERATURE 

225*C 

DETECTOR TEMPERATURE 

300*C 

7o6 m 
Ref.No. 11, p. 
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METHODOLOGY 

Analysis of Metals 

The methods employed in the analyaia 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-600/4-70-020, March 1979. Arsenic, selenium, thallium, and 
antimony are analyzed by furnace AA while calcium, magnesivun, 
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. 

Ref. No. 11, p. 
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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-600/4-79-019, March, 
1979; National Enforcement Investigation'Center Policies, and 
Procedures manual; and EPA-330/9/79/001-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 0.990 ̂ 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 sanples to establish 
the validity of the nomal calibration curve. 

Ref.No. 11, p. 
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Analysis of Metals (Sample, for all metals except Mercury) 
. • ' • . , • . . • • - . , . • 

For all homogeneous samples (minimum-of 42% QC), each 
sample batch may include up to 30 seunpleŝ and the following 

fixed number of QC samples: "̂  

- 3 Replicates. 

- 2 Replicate spikes. 

- 2 Replicate independent reference standards. 
- 8 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). 

For all heterogeneous samples (minimttm 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 independent reference standards. 

- 8 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). 

Ref. No. 11, p. 
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lAnalysis 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 atandard mixture, and a duplicate field sample. 

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

GC performance criteria as specified in EPA Method €08 are 
met before analysis starts. 

7 ̂ I L I 

-21-
Ref. No. 11, p. 
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Analysis of Metals (Sample, Mercurv) 

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

- 3 Replicates. 

- 2 Replicate spikes. 

- 2 Replicate independent reference standards. 

- 10 Calibration standards (processed using the sample 
preparation method). 

- 2 B l a n k s . 

Ref. No. 11, p( 6 ^ / 
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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 (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. 

Ref.No. 11, p 
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Chain-of-Custody 

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; 

- 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. 

71t> flh] 
Ref. No. 11, p. 
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Gas Chromatogram of Well 12 
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for the Analysis of Lindane 
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ETC Sample No. 001341 
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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 
tiabular 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 ih 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. 

Ref. No. 11, p. nJik] 
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^ K B L E 1: QUANTITATIVE DATA ON COMPOUNDS OF INTEREST 

ETC Sample No. 001343 Customer Sample ID. Well #4 

GROUND WATER MONITORING METALS, PESTICIDES AND HERBICIDES 

31 
S. 
• z p 

TJ 

EPA 
HAZARDOUS WASTE 

NUMBER 

D004 
D005 
D006 

D007 
D008 
D009 

D010 
D011 

D012 
D013 
D014 

D015 
D016 
D017 

CONTAMINANT 

Arsenic 
Barium 
Cadmium 

Chromium 
Lead 
Mercury 

Selenium 
Silver 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

Iron 
Manganese 
Sodium 

CONCENTRATION 
IN 

BMDL 
800 • 

BMDL 

ND 
BMDL 
BMDL 

ND 
ND 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

150 
8500 

5000000 

ug/l 

METHOD DETECTION | 
LIMIT 
IN ug/l 

5 
100 
5 

50 
100 
0.2 

5 
25 

0.1 
2.0 
50 

2.5 
50 
5 

50 
100 
50 

* 

* 

* 

* 

* 
* 

H 
O 
H 
VO 
CTl 
-J 

5^ 

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 
compound is reported as "< the detection limit." 



RESULTS 

I 
1 

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 L i m i t ) . When a metal is searched 
for and cannot be found, it is reported as ND (Not De t e c t e d ) . In 
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. 

Ref. No. 11, p. 

/ 
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TABLE li QUANTITATIVE DATA ON PARAMETERS OP INTEREST 

ETC Sample No. 001343 Customer Samp le ID. Well #4 

CONVENTlONALS 

PARAMETER CONCENTRATION 
mg/l 

Biological Oxygen Demand (BOD), 5 day 
Chemical Oxygen Demand (COD) 
Total Dissolved Solids (TDS) 

Chloride 
Fluoride 
Nitrate as N 

Total Kjeldahl Nitrogen 
Sulfate as S 
Total Phenols 

Total Organic Carbon (quadruplicate) 

10500 
0.21 
<0.1 

290 
0.006 

12 
12 
12 
10 

METHOD DETECTION LIMIT 
mg/l 

200 
0 . 
0-

10 
0 . 

1 
1 

0 0 5 

m Specific Conductance (quadruplicate) 

z o 

' pH (quadruplicate) 

o 
vo \> Turbidity 

vo 

24000 
22000 
24000 
25000 

7.8 
7.7 
7.7 
7.7 

umhos/cm 

Standard Units 

0.55 JTU 

2000 umhos/cm 

0.1 JTU 

-4-



TABLE 1: QUANTITATIVE DATA ON PARAMETERS OF INTEREST 

ETC Sample No. 001343 Customer Sample ID. Well#4 

RADIOLOGICAL CONCENTRATION 
pCi/L 

Gross Alpha 
Gross Beta 

<50 
130 +/- 40 

BACTERIOLOGICAL COLONIES/I00ml 

Total Coliform 
Fecal Coliform 

3) 

"TNTC" Indicates Too Numerous to Count 
"CP" Indicates Confluent Growth 

o 

VD 

o I. 
-5-

_. J 



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

••PESTICIDES AND HERBICIDES** 

For ETC Sample Numbers: 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS WASTE 

NUMBER CONTAMINANT 
CONCENTRATION IN ug/l 

BLANK SPIKED BLANK 

D012 
D013 
D014 

D015 
D016 
D017 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 

<0.1 
<2.0 
<50 

<2.5 
<50 
<5 

AMOUNT ADDED 

0.2 
2.0 

100 

5.0 
100 
10 

% RECOVERY 

90 
116 
lia 

100 
83 
100 

3) 
ID 

"* 
Z 
o 

vo §. 
©< 

- C -



31 
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Z 
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TABLE 3: QUALITY ASSURANCE REPORT (B)i REPLICATE ANALYSIS AND MATRIX SPIKE ANALYSIS 

•* PESTICIDES AND HERBICIDES ** 

For ETC Sample Numbers: 001327, 001328, 001330 to 001333, 001340 to 001343 

EPA 
HAZARDOUS 

NUMBEB 

D012 
D013 
D014 

D015 
D016 
D017 

• Matrix e 

WASTE 
I 

ffect 

CONTAMINANT 

Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silver 

Good recovery 

:) 

for 

SAMPLE 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

• 
CONCENTRATION 

REPLICATE 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

spiked blank. 

IN ug/l 

SAMPLE 

<0.1 
<2.0 

<50 

<2.5 
<50 
<5 

SPIKED 
SAMPLE 

0.18 
4.8 

120 

6.0 
5 
2.7 

AMOUNT 
ADDED 

0.2 
4.0 

100 

5.0 
100 
10 

% 
RECOVERY 

90 
120 
120 

120 
5* 

27 

o 
M 
VO 

to 

M 
K 
^ 
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• • > • • Mf n t < m tm oaan. • M M MM MM M fTC • «a Mnt n Mn M • ii»,ii» IMM •> CMMM n m MM gMMniMiW M CTC If n* ««•»>• ra « IM CMM 

WMU an MMMM IM MCMM •< MW Htm m « M M M M IM CMM tk tmtttt mm « • tmt m* umtm WMW u d • MWM MM mt t*tm n I M MIM MM M M M M • mtm M K M M M t t m t t t M t MMMMM 
l l l l i m . A MTH* M> • I IMIH MM> M I H M • 

• n % M M t / M r K1MI MtMttMH- M 
• n t l Ms/M> M»« m m M M M "> t t t t t , M s u t u M ; m 
• « « M M M><Ml K U * M I t n v M MM M < I M MMM • M • M U M M MMI J I M H«a>* M M . M MMM M f M M U t f MMM M tMt, IWMM* 

P C l I I M M M P I t I M ? MCMW M l M t 1 tMMM tlMtW 11 MM WM MIM t W I I I I I M I fTC .HHII I I I IMMM M t I M M M l u m l i l H tMMM« IMM MTMI MOIMMt I HMIIIII I M l ; M J « | I M | IM I l impM 

COMPAMY-

PUNT 

ADDRESS 

SAMPLE 
NUMBER 

Ldp dJntmiQjjJi^" '̂c^ y^nc 

Linden M J Oloz(^ 

ATTENTION^ 

ACCOUNT 
NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

mav: Obra. 

QQQ95"/ 

j y s 

BOTTLE COOES: E . 

CN. 

to 

t e . 

M . 

PH, 

. to 

t o - -PCB. 

to . 

t o . 

VB. 

WO 

to . 

51. . 5_. 

t n M i i coMxoc mt Uf MtMoc* o> iNis >diiM >iwt«scoMn(itiTiMs; f tkiic. coMnni i t iMsusaHni trnt i i iwci CONSISTINC ODOI MMMN'not ic i covniHiTiMSMiMisf.iskftDio 
tm wc'nr* i» fv ron LZJ tap to ON I* mioio IN I U S I pfusok lO niCiivf IHC stMnt MUSI m (ooiiiek 10 coMnfONC mc tM«>*Miiii > ITCV auc cownru <:CM (, 

- SAHPtE 
lOCATIOMOR 

" - . •- CODE 
(ag.apHa«ooi*M 

vjj^u«- 4 ^ - ^ ' 
SAMPLE 

bCSCiUPTIOM 

E I^HkcoMncico IT IMC n n w MHO assuHCt mtmi t i t iu iT FO« tx i 
^ ^ n i M t O U t H U n i l UUUat W tM tUL. 

IF SEAL IS NOT INTACT PLEASE CALL 

MAX I M . O A . D-^^A 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN, 

DO NOT HANDLE. SOME BOTTLES 
CONTAIN ACID. PLEASE CALL. 

I KUW8UUM0 IT F2j KEUKlOtI 

M i l 

NOTi : W n « t M W NW CUilOOT CMAHH. MO COOt OC Ul< MlttlNfi SD OaMtUO 101 U t i 

UlUWIHWiBtl p^jRICfiyiOIT iiai NOTE: Cl«l IIIASOa COH CUtlOOT CMMH. AMO COOi OC M r HISSWfi OH MMMCO lOIIlCS 

TMUMUitNCO IT »I l iC t lHRIT I I M NOTE: CITC Dil lOII C0> CUSIODT CNJINM: UIO COSI OC AUI HlSUIieOa OAMMCO l O I U l i 

. f i ' 
OMI 

I l aM im io w •< IHI n n w MHO a t i ncicaiitiiuiit co« iMi u S r u 
I ^ ^ v c m s i i i iA iw t oc uanc INUTTII 

IPLA<-E FOr-v'M irJ ENVELOFE 
fuT EF^VELOFE IN SHUTTLE 

"hftrfirx. 
r^7^s6:=— 

- 9 -
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IMMM M n c IM IM atdaiMM a u M IM caaM 
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I (IP rrig/rn'GuLs- KC" Jn(L 

u n d i n K? 07050 
BOTTLE CODES: E to 

CN. to . 

ATTENTION 

ACCOUNr 
NUMBER 

REQUISITION 
NUMBER 

TELEPHONE 
NUMBER 

M > to 

PH t o . 

fOav nora--

/oooa^i 

.PCB. 

. t o . 

t o . 

VB to 

WO-J t o _ i _ 

niincoMnfit'MiiiMawioo'iNiiioiM iiwirscoHfiii inuts; f >Noe.coMncTiiTCttiicuMniiffiM*feCi coNsmtkCT ooei«*n*M nonce caMaicT|tT(MtMa*.fO£itMctto 
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SAMPtE 
tOCATIONOR 

• cooe 
, la»,»iiMMllCMa»> 

\p^u«- ^ y 
SAMPLE 

D E S C i u p n O N . ' 

I CDMPlf IIO I I IHI HltOH MHO U l U M I i ICSreMIMUIT COI INi 
I MO O t S U n t THI tUAUNO SC INi t U L . 

IF SEAL IS NOT INTACT PLEASE CALL 

WARNING 
IF ANY BOTTLE IS LEAKING OR BROKEN. 

DO NOT HANDLE. SOME BOTTLES 
CONTAIN ACID. PLEASE CALL. 

lUlMOUISNIOII: FU iic(i«io I I 

OAII. 

N O T t u T i l l M O S CO* CUtlOOT CHAM6t: ANO COOt 01 ANT MIMWtMSAMAUOIOII lK 
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OAII 

kiLio IN IT IHI n a j o * MHO HIS i i i caN t i i i i i l T coi I H I u a m 
BIITCi ICtf AUNCOC SAfeCli INUI I l l . 
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PUT ENVELOFE IN SHUTTLE 
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hers I .UMl/. .Ji . . j i i ^ U J ^ A ^ ^ J ^ L J IIT. fi-^ . ^ J -•zrgc 
2 /-^"^-^ 

Sample Analysis For 
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0 0 ) 3 ^ ^ 
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UOS" 
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0)0^ 
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QrYiyUL^ 
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: ̂ //m 
t j ^ ^ c > ^ C X-g«^ 

Date f̂i Time: f w ^ C 

Was seal intact? Yes • 

Seal Number; / ) 0 0 C f £ ^ 

No 

For retum: 

Date: 

Sample Shuttle sealed by: 

s: y/f/^^ Time: //*^^ Seal Number 

Sample Shuttle opened by: ^ ^ J O M J L 'T)U/ktT\(LCJU . 

: ' d > l ^ ^ i S ^ Time: / f 3 5 _ Seal Number: ( p S S ' y Date 

Was seal intact? Yes iX No 
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Ref. No. 11, p. 

- 1 5 -

}3tJ/U 

101979 



ll 

I ETC 
ENVIRONMENTAL 
TESTING AND 
CERTIFICATION 
CORPORATION 

I 

LABORATORY CHAIN-OF-CUSTODY 

rc Sample Number 

00\'t><40 UOOLP ^rO OOl3M3a^OCo 

QOI3MO LOOI -fo QQ1BH3 oDO? 

linquished By >Jr9 lLL A L^/Vm 

iceived By C M ^ - ^ ^ ^ ^ J ^ ^ ^ J J ^ ^ ^ ^ ^ Date 3 ' / ? ' ^ 7 - Time iO^fO^ 

Lnquished By 

deceived By Date Tine 

• •Relinquished By 

ilcceived By Date Time 

Relinquished By 

iHAeeieved By Date Time 

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

Ref. No. 11, p. 

- 1 4 -

\Zh^M 

101980 



METHODOLOGY 

Analvsis of~Met.ais" 

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-600/4-70-020, 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. 

\v.-f/^l 
Ref. No. 11, p. 
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Analysis 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-lOOOml, 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-hexane 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 BF3 esterification reagent. The 
derivatives are extracted into hexane.for 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 

5ml/min. Argon/Methane 

COLUMN OVEN 

210*C 

INJECTOR TEMPERATURE 

225*C 

DETECTOR TEMPERATURE 

300'C 

ms" mi 
- 1 7 - Ref. No. 11, p. 
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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-600/4-79-019, March, 
1979; National Enforcement Investigation Center Policies, and 
Procedures manual; and EPA-330/9/79/001-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 0.990 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. 

Rel. No. 11, p. 
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Analysis of Metals (Sample, for all merals except Mercury) 

For all homogeneous samples (minimum of 42% QC), each 
sample batch may include up to 30 samples and the following 
fixed number of QC samples: 

- 3 Replicates. 

- 2 Replicate spikes. 

- 2 Replicate independent reference standards. 

- 8 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). 

For all heterogeneous samoles (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 independent reference standards. 

- 8 Calibration standards (processed using the seunple 

preparation method). 

- 2 Blanks (using sample preparation method). 

- 4 Calibration standards (without sample preparation). 

- 1 Blank (without sample preparation). 

- 1 9 - Ref. No. 11, p. 
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Analvsis of Metals (Sample. Mercury) 

For every matrix (minimum of 66% QC), all the field samples 
lin sample batch are run in duplicate. A sample batch may include 

to 2G samples and the following fixed number of QC samples: 

- 3 Replicates. 

- 2 Replicate spikes. 

- 2 Replicate independent reference standards. 

- 10 Calibration standards (processed using the sample 
preparation method). 

- 2 Blanks. 

l̂ iSl 
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Iftnalysis 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 quality control samples are included in field samples 
at a minimum of one every hundred samples. 

GC performance criteria as specified in EPA Method 608 are 
met before analysis starts. 

- 2 1 -
Ref. No. 11, p. 
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Chain-of-Custody 

The chain-of-custody procedure is part of our quality 
^assurance protocol. V7e 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. 

I'^^lbl 
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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 (BFB) and decafluorotri
phenylphosphine (DFTPP), as obtained on the data of 
sample analyses. 

Appendix C Cfor 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. 

jSfcOl'l 
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LABORATORY ANALYSIS REPORT 
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E d i s o n , N . J . 08837 
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MALCOyVt 
PIRNIE 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 vŷ etland 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/SEDIO) 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 Wetlands". 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 ofthe 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 of 2C) 
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May 19,1995 
Page 2 

The following documents are attached to this memo: 

1) A map showing the delineated area (the area of interest is highlighted). 

2) 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). 

3) Data Form - Routine Onsite Determination Method. 

4) Copies of pertinent pages from the "Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands". 

5) 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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Part ii. 
Mandatory Technical 
Criteria for Wetland 

Identification 

2J0. Wetlands possess tfaiee essenuti 
chanctehstics: (1) hydrc^bync vegea-
tioo, (2) hydric soils, and (3) wetland 
hydrology, which is tbe diiving force 

cmnng all wedands. Tleie chanciehsiia and dieir 
technical aiitria for ideaiificanao purposes are de-
saibed in the following sminns The three techni
cal oiieiia specified axe mandamy and m m all be 
met for an area to be «Hiwwifi«.4 gj wetland. There-
fore, areas that meet these ch i eu are wetlands. 

Hydrophytic Vegetation 

2.L Fcr purposes of this manual, hydnphyiic 
vegetadon is defined as macrophytic plant life 
grt>wing in water, soil or on a substras that is at 
least periodically deficient in oxygen as a result of 
excessive water content. Nearly 7,000 vascular 
plant species have been found growug in U.S. 
wedands (Reed 1988). Out of diese, only about 27 
pereent are "obligaie wedand' species that nearly 
always occur in wetlands under natmal condinons. 
TUs means diat the majority of plant species grow> 
ing in wetlands also gttnv in nonwetiands in vary
ing degrees. 

2.2. The FWS in coopernion with CE. EPA. and 
SCS has published die'Natioaai List of Plant Spe
des That Occur in Wetlands'fram a review of die 
virnrifir Utexiture and leview by wolaad ixpuu 
snd boianisB (Reed 1988). Tbe list leparaies vas
cular plants into four basic groups, commonly 
called 'wetland indicator status," bued on a plant 
species' frequency of occmieuLC in wetlands: (1) 
obligau wetlmd plaius (OBL) diat occur almost al
ways (estimated probability >99%) in wedands un-
dernannalcnnrtiTinnr (.DfaailumewetiaiidplaiB 
(FACW) that nsually occur in wetlands (estimaied 
probability 67-99%), but occasianaily are found in 
nonwetiands: (3)/acuiianve plana (FAQ that are 
equally likely to occur in wetlands or nonwetiands 
(esnmated probability 34-66%); and (4)/acuittitve 

upland plana (FACU) that usually uccui in non-
wedands (esnmated probability 67-99%). but occa
sionally are found in wetlands (esdmaied probabili
ty 1-33%). If a species occurs almost always 
(esnmaiEd probability >99%) in nonwetiands under 
natural '•««'<^""« it is considered an obligau up-
load ploiff (UFL). TlieK laisr plams do not usuaUy 
appear on die wetland plam Iisc they are listed only 
when found in wetlands with a higher probability 
in one regicn of the couiury. If a speines is not on 
the bst. it is piesuaitd to be an obligate upland 
plant The *Nadaiial List of Plam Species That Oc
cur in Wetlands' has been subdivided inm regional 
and state lists. There is a fdimal procedure to pen-
lioa the ituengency plant review fmwmitiw. for 
XDHB&S IQQtIilOQSf Q6aCtlOCtt« HDD CSffiSCS I f i 10Q1C&* 

u r ttams. Since the lists are periodically tipdated. 
die U.S. Fish and WUdUfie Service shonld be con-
**^ff to be sure that the moR luiiriu veisiuu is be
ing ttsed for wetland wif iiiiinanflnt. Tne aj^uopn-
aiB i^ant list for a specific gwgiaphic region shonld 
be n e d when tsaking a wetland rirtrmmiiTion and 
evaluating whedier die foUowing hyditipfaydc veg-
eonoociiBiaBisi 

HyirophytU Vetetadon CriUrion 

2.3. A B area has hydrophytic vegeUtion 
wkea, under noriBal c i r cnnsunccs : (1) 
more than 50 percent of tbe composition 
ot tb t domiiiaBt spcdea from all strata are 
obl igau wetland (OBL), fscnIUtivc wet-
laad (FACW), and/or faealtative (FAC) 
sp tdes , or (2) a frcqococy analysis of sll 
cp tdes within ths coounnnity yields a 
pr t raleaee index TSIBC of less thsn 3.0 
(where OBL s LO, FACW B UO. FAC = 
3JI, FACU 3 4 A ond UPL s 5.0). C A U ' 
TlONt When a plant community bas less 
tkan or cqaal to 50 percent of the doni -
naiu species fram sll strata represented by 
OBL, FACW, and/or FAC spedes, or s 
freqacney s iulysls of all species within 
the commimity yields a prevslenee index 
vabic of g resur than or cqnal to 3.0, amd 
hydric soils snd wetlsnd hydrology arc 
pr tsent , tbe area siso hss hydrophytic 
vttctatioik (NoUi These srcas sre eonsid-
ered problem area wetlands.) 

2.4. For esch stratum (e.g., tree, ahrnb, 
sad herb) in tbe pisnt community, domi
nant spedes ara the ttiost abundsnt plant 
spedes (when ranked In descending order 

' • ^ iK . - .V*^ • • N W < - • - . 

/ ^ / I l̂ f̂̂ ĉ f̂ O 
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of sbnndance and cumulatively totaled) 
that immediately exceed 50 percent of the 
total dominance measure (e.g., basal area 
or sresi coversge) for tbe stratum, plus 
sny sdditional species comprising 20 per
cent or inora of the total domiiuncc meas-
u n for the stratum. All dominants are 
treated equally in determining the presence 
of hydrophytic vegetation. 

U . (Note: The 'National Ust of Plant Spedes 
that Occur in Wetlands" uses a plus (•*•) tipi or a 
tstans (•) sign to specify a higher or lower portion 
of a parteular wetland indicuor frequency fcr the 
three fscnhanve-type indicatorr. for purposes of 
Mjriiiifytng hydrophync vegetanon acconhng lo this 
msnual. however, FACW*. FACW-. FAC+, and 
FAC are inchided as FACW isd FAC. respeedve-
ly, in die hydrophyte vegetadon Qiierian.) 

Hydric SoiU 

2J6. Hydrie soils are defined as soils that are sau-
rsted. flooded, or ponded long enough during the 
grewisg season o develop anaerobic cnnriirifrni in 
tbe upper pan (U.S.D.A. Soil Conservanon Serv-
ics 1987). In general, hydric soils are flooded. 
poiKled. or saonted for usually one week arttxse 
dating the period when soil tcmpeanses are above 
bifliopc zno 41" F u defined by'Sdl Taxonomy' 
(U.Sjb.A. Soil Survey Staff 1975). These soUs 
osnaliy suppon hydrophytic vegetaiioiL The Na-
doaal Technical CommtKe for Hydric Sdls has 
developed criteria for hydric soils and a list of die 
Nsdon's hydric soils (U.SJD.A. Soil ConsermioD 
Sernce 1987). (Note-. Caudon mun be exercised in 
using the hydric soils list for determining the ptes-

s of bytbic soil at specific sites; see p. 12.) 

Bydrie SoU CriUrion 

2.7. An ares has hydric soils when the 
NstionsI Technical Committee for Hydric 
Soils (NTCHS) criteria for hydric soils 
s n met. 

NTCHS Criteria for Hydric Soils 
(U.S.D.A. Soil Conservation Service 
1«7) : 

" L All Histosols except Folists; or 

2 . SoiU in Aquic suborders, Aquic sub-
gnnips, AlboUs sotMrdcr, Salorthids 
grest group, or Pell great groups of 
VcrtisoU that ara: 

a. soncwhst pooriy drained snd have 
water uMe lea* than 0.5 feet fram 
ths surface for a signiflcsnt period 
(usually a week or more) during 
tbe growing season, or 

b . pooriy drained or very pooriy 
drained aad have dther: 

(1) water table at less than LO 
fstt from tbe surface for a sig
nificant period (ususlly s week 
or n o n ) during tbe growing 
Sanson if permeability is equal 
to or greater than 6.0 inches/ 
hoar in all Uycrs within 20 
iadlies, or 

(2) water uble St less than" 13 
fast from tbe surfsce for s aig
nificant ptriod (ustially a week 
or mon) during the growing 
season if permeability is less 
than 6.0 inches/hour in sny 
layer within 20 inches; or 

3. SoiU that sre ptmdcd for long dnra> 
tioB or very long duration during the 
growing season; or 

4. SoiU that a n frequently flooded for 
loeg duration or very long duration 
daring the growing season." 

(ffotr. Long dvatiaB is lie&ied u inundation for a 
single event that ranges fnm seven days to one 
smth; very k»g duration is defined u inundation 
for a single evem that is greater disn one momh: fie-
qoendy flooded is defined as flooding likely to occur 
often nnder usual weather oooditions • tnore than 50 
perecm chance of flooding in any year tn* tnoR than 
SOdmes in 1(X)years. Other trchnicil tertiu in the 
NTCHS ousria for hydric soiU are generally de
nned in die glossary.) 

l " •.••• i % 

-•jC-i 
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Wetland Hydrology 

2.8. Permanent or periodic inundatian. or soil sat
uration to the suiface. at least seasonally, are the 
diiving farces behind wedand fornation. liie pres
ence trf water for a week or saore during the grow
ing season typically aeates anaerobic ccxiditions in 
the soil, which affea the types of plants that can 
grow and the types of soils that develop. Numer-
ou Actors influence the wetnen of an area, in
cluding predpitadon. strsdgraphy, topography, 
soil permeability, and plsnt cover. All wetlands 
usually have at leut a seasonal abundance of wa-
ter. Tliis wattr Buy COOK from duectprecnritanoB. 
overbank flooding, suiface water raaon due to 
predpitation or snow mdt. ground water du-
efaarge, or ddal flooding. The frequency and dura
tion of jŷ rmAtnnf. gai toi. uxanoco vary widely 
fnm petmanem fkxxhng or samiiiion vo uiegulsr 
fVxirting (y sanaation. Of the three tectudcalcntena 
fiar wetiand ideniiScaiion. wetland hydiokigy is of
ten the least exaa and tnon difficult to establish in 
the field, due largely to annuaL seasonal, and daily 
fhrmanons. 

Wetland Hydnloij Criterion 

1 3 . An area bas wetland hydrology when 
saturated to tbe surfsce or inundated at 
some point in titne during sn svcrage rain
fall year, as defined below: 

1. Saturation to the surfsce nomally 
oeenrs when soiU in the following 
natural drainage classes meet the 
following ctmditions: 

A. In somcwbst poorty drained 
mittersl soils, the watar Uble U 
Ian than OJ feet from tbe sur« 
face for ustially rae week or 
mun during tbe growing season; 
or 

B.In low pcrmcabOity (<6.0 inch
es/hour), pooriy drained or very 
pooriy drained mineral soils, tbe 
water uble is Ies than U feet 
from the surfsce for tisiully one 
week or mon during the grow
ing season; or 

C. In nore pemeable (;& ̂ 0 Inch
es/hour), pooriy drained or very 
pooriy drained mineral soils, the 
waur table to lcn titan 1.0 feet 
flron the surteee for usually one 
week or nore daring ttae grow-
ii^ seasoo; or 

D. In pooriy drained or very pooriy 
drained organic soils, the water 
table to oamily at a depth where 
satmtiim to tbe surface occurs 
man than rardy. iJNott: Organic 
soiU that a n crepptd are often 
teined, yet tbt waur ubU is 
dosdy managed to minimixe ox
idatioa of organic matten these 
seBs often retain their hydric 
characttristin and if si>, meet 
ths wetland hydrology 
oiUrion.) 

2 . Aa a m U iamidstcd at some time if 
poadcd or frequently flooded with 
sorCan wattr for one week or more 
dving tht growing season. 

(flow. Aa sies satanted for a week during die 
growing season, especially eariy in the growing 
season, is nm neeenarily a wetland. However, in 
dse vast maioniy of eases, an area that meen the 
NTCHS ciiiena Cor hydric soil is a wetland.) 

SiBBnary 

I M . Tht irdmiral criteria are mandatory and 
taast be satisfied in msksngs wetlsnd detemma-
tha. Areas that neet the NTCHS hydrie soil erire-
tiaand untier "**"**' * m imtf̂ ŵ**** support bydr^ 
f*j**'* IM jpiaiiw «,» •^•Umi« Rgadtmlw'iww and 
cner infarmaam provide direa and indirea evi
dence for decmming wimher or txx each of the 
ihne uuena are met. Sownri piofcisionai judge-
mem should be used in mmpretiug these data to 
make a wetland '̂ * """'*"*""' It tmist be kept in 
miad diat exoepdooal and rare cases are possibili-
dn that may call any generally sound piixiciple into 
(jmnoa. 

/OiJ) ^^,}. S^^^o 
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Part III. 
Field Indicators and 
Other Available 
Information 

3.0. When conducdng a field inspec
tion to make a wetland determination, 
the three identification criteria, listed in 
Pan n of diis manual, alone may not 
provide enough information for tisers to 
document whether or not the criteria 

themselves (i.e.. hydrophytic vegetation, byizic 
soils, and wetland hydrology) are met. Various 
^qrsical propcAies or other signs can be readily 
observed in the field to detennine wbedier die three 
wedand idcnnficadon aiieria are satisfied. Besides 
dMse field indicaton, good baseline iafocmanon 
may be svsilable from site-specific studies, pub
lished reports, or odier wrinen material on wet
lands. In die following sections, field indicators 
aad primary sources of information for each of the 
tfaiee olteiia are presented to hdp the user identify 
wetlands. 

Hydrophytic VegeUtion 

3J . AU plants growing in wedands have adapted 
ia one way cr anodier to lifie in peimanemly or per
iodically inundated or samrated soils. Some plans 
have developed strucnnal or motpbokigical adspta-
Qon to jntmrianon or saturation. These featBes, 
wUU indicative of hydrophytic vegenuion. are 
used as indicaton of wedand hydrology in thu 
manual, since diey are a response to inundation and 
n i tamration. Probably all plants growing in wet
lands possess physiobgical mrrhsnifnii to cope 
widi prolonged periods of anaerobic soil coodi-
deos. Because they are not observable in the field, 
physiological and reproductive adapation are not 
IHf iuiird in this nannsl 

3J2. Penons making wedand determinations 
should be able n identify at least die dominam wet
land plants in each stnnmi (Uyer of vegetation) of 
a ̂ ant coamsmity. Plant identiScanoo requires use 

cf field guides or more tnrtininil taxonomic manu-
aU (see Appendix A for sas^le list). When neces
sary, seek help in identifying difficult spedes. 
Qace a plant is identified xo genus and spedes. one 
dioald then consult the appropriate Federal list of el that ocas' in wetlands to determine the "wet-

\j.Airmtnr (latus" of thc plant (see p. 5). This 
information will be used to hdp determine if hy
drophytic vegeomon is piesent. 

Demimmmt Vegetation 

3 J . Dooinance as used in this manual refen 
suiedy to the spatial extern of a spedes that is di-
lecdy discenable or measniable in die field, ̂ "hen 
ideiBifyiag dominant vegetation within a given 
plan cooDnnmty, ooe should consider dominance 
within each stntam. All dominants are treated 
eqBtOy ia cliancieBzittg die plant coeomunity to de
termine whether hydrophync vegetanon is present. 
The nam abondam plam spedes (when ranked in 
descending aider of ahnnrtannr and cumulatively 
anled) diat immediaidy exceed 50 percent of the 
uaal 'V—'"""^ measure for a pven stramm. plus 
u y «'MWw««i spedes comprising 20 peicent or 
more of tbe total dominance measure for that stra
mm are considered «<""'"«"' spedes for the stra
mm. Dominance meuures indude percent areal 
coverage and basal area, for example. 

3A Vegetative strata for which dominants shonld 
bs drtrr"'—** msy inrindr (1) tree (^5.0 inches 
Ane te r xt breast hdght (dbh) and 20 feet or tall
er); (2) sapling (0.4 to ̂ . 0 inchn dbh and 20 feet 
or nlkr); (3) A n b (usually 3 to 20 feet tall indud-
jM inyiti-«t>ii'iw»«< bushy shrubs and small trees 
snd saplings); (4) woody vine: and (5) herb (heiba-
ceoos plants indnding graminoids. forbs. fems, 
{ea allies, berbaoeons vines, and tree seedlings). 
Btyopfaytn (mosses, boned Uverwora. and true 
liwiwuu) shoukl be aaiiipled as a separate SBimm 
in cenain wedands, indnding shrub bogs, moss-
licben wetlands, and wooded swamps where biyo-
pbytn are abundant and represent an important 
component of die axamunity. in most odier uet-
luds, biytipfaytes should be induded within die 
beA stramm due to their scarcity. 

3.5. There are many ways to quantify dominsnce 
measures; Part IV provides recommended ap-
prenhes. Alternatively, one may wish to visually 
estimate peicem coveiage when possible or per-
fam a frequency analysis of all species witdn a 

. i 
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given plant communitN-. These are accepted meth
ods for evaluaiing pian: coromumces. 

Field Indicators 

3JL Having established the conmutuiy dominants 
foreach smmm or perfonned a frequency analysis, 
hydiupliync vegetation is considered present if: 

1) OBL spedes comprise all dominana in the 
plam cnmmuniT>' (Note-, bi these cases, the area can 
be considered wetland without dftailrd exaonnation 
of soils and hydroiog>-, provided significant hydro-
topc modifirsnons are notevidem); or 

2) OBL spedes do not dominate each stratum. 
but more than SO percent of the donnnants of all 
strata are OBL. FAC^'. or FAC spedes (induding 
FACWH., FAC^*- . FAC+, and FAC-); or 

3) A plant commnnii>- has a visually estimated 
percent coverage of OBL and FACW spedes that 
exceed the coveiage of FACU and UPL spedes; or 

4) A frequency analysis of all spedes within the 
commumtv yields a prevalence index value of less 
disn 3J) (where OBL <> l .a FACW « 2.0, FAC -
3Ja. FACU » 4.0, and LTL » 5.0); or 

5) A plant commnmi>- has less than or equal to 
SO percent of the dommant spedes from all strata 
represented by OBL. FACW, and/or FAC spedes. 
or a frequency analysis for all spedes within the 
community yields a prevalence index value greater 
diaa or equal to 3.0. and hydric soiU and wetland 
hyftaology arepreseuL {Notr. In other wonls, if the 
hydrie n i l and wetland hydrology criteria are met, 
d n the vegeation is considered hydrophytic For 
purposes of dus manual, these sitnanons are treasd 
u disturbed or prciblem area wetlands bwause 
then plant communities are usually nonwetiands.) 

Other Sources of Information 

3.7. Besides learning die field indicaton of hydro
phytic vegetation presented above, one should also 

; familiar with die technical literanse oa wet
lands, espedally for one's geographic region. 
Sources of available literature include: taxonomic 
pleat manuals and field guides: scientific journals 
dnling widi botany, ecology, and wetlands in par-

oculars technical government icpuiu on wetlands: 
proceedings of wetland woricshops. conferences, 
and symposia: and the FWS's national wedand 
plam databsw. which contains habitat information 
on about 7,000 plam spedes. Appendix A presents 
examples of the fint fdir sources of infonnation. 
In addirirm, die FWS's National Wedands Invento
ry (NWI) maps provide iiifuuiauon on inrrimn of 
hydrophync plant commamnes that may be studied 
in the fidd to iuipiove tme's knowledge of such 

Hydric SoiU 

3 X Due to tfadr wemess during the growing sea
son, hydric soiU usually develop certain morpho
logical propenies that can be readily observed in 
the field Piuluuged anaerobic sod conditions typi
caUy lower the soU redox pmrmial aad causes a 
chrmiral reduction of some soil f>iii['>.ugiiu. main-
ly iron oxides and manganese oxides. Thu reduc
tion affeas solubility, movement, and aggregation 
of diese oxides whieh is reflected in the soil color 
aad other physical charactnistica that are usuaUy 
indicative of hydric sdls. (Atar. Much of die back
ground matenal for thu Sffrion was taken frtm 
"Tlydric SoUs of New England' (Tuier aad Vene-

1987].) 

3.9. SoiU are separated inm two major types on 
the basis of material compositioa: otpuuc sdl and 
mineral sdL In general. sdU with at leist 18 inch
es of organic maierial in the upper pan of the sod 
profile and sods with organic material lestiiig on 
liwIiiKik sre considered orgsmc soiU (Hiitrwots). 
SoUs largely compused of sand. sUt. and/or clay 
are mineral soils. (For technical dffTnirinni. see 
'SoU Taxtnomy", U.SJ>.A. SoU Survey Staff 
1975). 

3.10. Ao iiiiiiilatinn of organic ""***' in nxst tv-
gaaic soiU results from prolonged snserobic soil 
CQOQIQOOS ISSOClAIBu V^Uo lOQC CCIXOQS OK SSwOCT* 

gence cr soil saturation during the growing season 
I D 6 S 6 S S Q S ' S S C Q COBCuPOnt l IOSOuC SCVOwlC Q C C O O I " 

position (oxidation) of die bulk organic mateitaU 
such as leaves, stems, and roots, and encourage 
their accumuladon over time as peat cr muck. Cm-
seqnendy, trxm organic soiU are chaiacierized as 
very pooriy drained soils. Organic sods typicaUy 
form in waierlogged depressions, and peat orimick 
deposiu may range from about two fea to i 

/^H>(3,f.lb^'^ 
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than 30 feet deep. Organic soiU also develop in 
low-lying areas along coastal waten wiiere tidal 
flooding is frequent. 

3 . I I . Hydric orgaiuc soils a n subdivided into 
diree groups based on the presence of identifiable 
plant nuterial: (1) muck (Saprisu) in which two-
dunU or more of the material is drtuw^Kiietl Mad 
len than one-third of the piau fiben are identifU-
bie: (2) peat (Fibrisu) in which len than one-third 
of die matenal u decomposed and more tliaa two-
thiids of the plant fiben are stiU idmnfiihle; and 
(3) mucky peat or peaty muck (Hemists) in which 
the ratio cd decomposed to identifiable plant "•*"•• 
is more neariy even (UJSJDJV. SoU Survey Staff 
1975). A fourth group of organic soils (FoUsa) ex
ists in sopical and boreal mouniainowt areas where 
precipitanon exceeds the evapotranspuanon rate, 
but these soiU are never samrated for Bxn than a 
few (Uys after heavy rain and thus do not develop 
under hydric conditions. AU organic soils, widi die 
exception of the Folists, are hydric stnls. 

3 J2 . When less organic material accnmnlates in 
soiL the sou u classified as minersl soU. Some 
unoeii soUs may have thick organic suiface laytn 
due to heavy seasonal rainfaU or a high wattr ud]Je. 
yet they are stiU coinposed largely of luiueial maner 
(Poonamperuma 1972). Mineral sdU diat are cov
ered with moving (flooded) or standing (pondul) 
water for significant periods t r sre satnmed for ex
tended periods during die growing season are clas
sified as hydrie minenl soils. SoU saosation may 
result firom low-lying topographic position, 
groundwater seepage, or die presence of a slowly 
pemeable Uyer (eg., day, confining bedrock, or 
haidpan). 

3 J 3 . The durarion and depth of sou saturation are 
essential oiieria for iden^ying hydric soUs u d 
wetlands. SoU morphological features are eom-
moidy used to indicate kng-ierm soU tnoisaire re
gimes (Bomaa 1983). The two most widdy recog-
nind features that reflea wetness in minesal sods 
are gleying and noonUng. 

3.14. Simply described, gleyed soUs are predomi-
nasdy nemral gray in color and occasionally green
ish or bluisb gray. In gleyed toils, the distinctive 
colon result from a process known as gleization. 
Prolonged saturation of mineral soU convem iron 
from itt oxidized (ferric) foim to its reduced (fdro-
os) stale. These reduced compounds may be eom-
pUrely removed itom the soil, resulting in gleying 

(Veneman. era/. 1976). Mineral soiU that are al
ways tammed are umfomily gleyed tfaroaghom the 
satnnted area. SdU gleyed to the surface layer are 
hydric soils. These soils often show evidence of 
oxidiang conditions only along root channels. 
Some nonhydric soiU have gray layers (E-
horizons) immediaxdy below the surface layer tha: 
a n gray for reasons other than saturation (e.g.. 
leaching due to organie adds). These soiU often 
have brighter (eg., brownish or reddish) lav-en 
betow die gny Uyer and can be lecogttiZBd as non-
hydiie on that basis. 

3.15. Minersl soiU that are alternately saturated 
and oxidized (aented) during the year are nsually 
nonled in the pan of die aoUthatu seasonally wel 
Monies are ^o t s or bkxches of differem cdon or 
shades of colors imertpersed with the dominant 
(tnstrix) odor. The abundance, size, and ooka- of 
d » mottles nsaaUyteflea tbe duration of die nm-
ration period and indicate whether or not the sdl is 
bwhic Mhiesal soiU that are predominandy giay-
i n widi brown oryeUow motdes are usnaUy a u -
nsed for long periods during the growing season 
and are dazsmed u hydric SdU disi are predomi-
naady brown oryeUow with gray motdes are utu-
rated for shorter periods and may not be hydnc. 
Mineral soiU diat are never samrated are usually 
bright-colaRd and are not motded. Realize, how
ever, that in some hydric soils, mottles may not be 
visbie due to masking by organic matter (Parker. 
a o L 1984). 

3 J6 . It U importam to note that the gleization and 
mottle fufuiaiian processn sre strongly infioenced 
by the actrriry of ffttsin soU mtcroorganisms. 
Tnctt •ip'̂ "i''Mp»M»m« reduce iron when the sdl 
eavirenmem u aaaerotaie, that is, when virtually no 
frea oxygen u present, and when the soU contains 
organic msaer. If the seal conditions sre such that 
fiae ootygen U presenti tvgsmc matter is absent, or 
teaqieramres are too low (below 41*F) to sustain 
microhial activiiy. gleization wUI not proceed and 
monies wiU not fbrm. even though the soil may be 
samrtffd for prokmged peiitxU of time (Dien and 
Aadenon 1984). 

SoU Colors 

3.17. SoU colon often reveal much about a soU't 
wemess. duu is. wbedier the soU u hydric or non-
hyMc Sdeidsts and oihen examining the soil can 
deieiuiine the approxinaie soil cdcr t^ con^aiing 
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die sod sample with a Munsell soil color chart The 
standardized Munsell soil colon are identified by 
diree components: hue. value, and chroma. The 
hue is reUted to one of the main spectral colon: 
red. yeUow, green, blue, or purple, or various mix
tures of these principal colon. The value refen to 
die degree of Ughmess. while the chroma notation 
indcates the color strengtti br purit>-. In die Mun
seU soU color book, each indvidual hue has iu 
own page, each of which is funher subdvided into 
oma for vaiue (on the vertical axis) and chroma 
(horizontal axis). Aldiough dieoreticaUy each sod 
color represenu a unique combination of hues, val
ues, and chromas. the number of combinations 
eonmon in the soU environment usuaUy u limitrri 
Because of dus situation and the fta that accurate 
rnnduction of each soil color is expensive, the 
MBseU soU color ^'""k contains a V""**** number 
flfcnmhinarions of hues, values, and chromas. The 
color of the soU ttasix or a mottle is determined by 
comparing a soU sample »idi the individual color 
chhis in tbe soU cdor book. The approiviaie Mun
sell color name caa be read frtim the fadng page in 
die *MaaseU SoU Color Chans" (KoUmorgen Cor
poration 1975). Chitmas of 2 or less are consid
ered low chrornai and are often dugnostic of hy
dric soiU. Low chroiru colon include black, 
varicnu shsdts of gray, and the darker shades of 
brown and red. 

Hydrie Oitanie Soils 

3.U. Hydrie organic soils can be easUy reeog-
daed u bUek-odORd muck and/or as black to dark 
bnwn-colored peat. Distinguishiag mucks from 
pests based on the relanve degree of decomposiiioo 
tt frdiiy simple. In mucks (Saprisa). almost aU of 
tfas p i n t lenains have been drconipowid beyond 
recognition Wben rubbel mucks fed greasy aad 
leave hands dirty. In contrast, die plam resBaias in 
pesa (Hbriss) show very Utde decompoBtion snd 
the originai constituent planu can be teeognixed 
fdriy easUy. When tbe organic maierial U robbed 
betweea the fingers, most plant fiben wiU temain 
identifiable, leaving hands reUtivdy clean. Be
tween the extremes of mucks and peas, organic 
soils with paniaUy decomposed plam fiben (Hem-
iss) caa be recognized. In peaty mucks up to two-
ddnb of the plam fiben can be destroyed by rub-
biag the msieriaU between the fingen, wdU in 
uacky peau up to two-thirds of the plant remains 
an SdU recognizable after rubbing. 

3.19. Besides the dominance of organic matter, 
many organic soiU (espedaUy in tidal manhes) also 
ftrr« an odor of itnien eggs when hydrogen sulfide 
is present. Sulfides are pnaduced only in a strongly 
ledimng cuviruntnpn^ 

Hydrie Minerai SoiU 

3.20. Hydric mineral soiU are often more difficult 
o idodfy thsn hydric organic soUs because most 
organic soiU are hydric while mon mineral sdls 
are noL A thick dark surfrioe Uyer, grayish subsur
face and stdisoU colors, the pretence of orange or 
reddish brown (iron) and/cr daric reddish brown or 
black (maagaiiese) mottles or concretiins near the 
staface. and the wet condition of the soU may help 
idntify die hydric character of many mineral sdls. 
The grayish subsurface aad snbsoU colon and 
ddcfc. dark sorftce Uyen are the ben indicaton of 
cuiiem wemess. since the onnge-colored mottles 
are very tnsduble and once formed may remain in-
definiidy u t d i a modes of farmer weneu (Dien 
and Andeisoo 1984). 

Nedonal amd State Hydrie Soils Lists 

3 J L Tbe SCS in cooperation witb the National 
Techaieal Committee for Hydric SoiU (NTCHS) 
h u prepared a lin of tlie Nation's hydric soils. 
State lins iiave also been prepared for statewide 
use. lliB nstional and Sate hsts identify then soil 
serin diat meet ttae bydiic soU criteria acoanhttg to 
avaiiabU soU intetpietatiao ttooids in SCS's soUs 
/<«fK««» Then Usa are periodicaUy updated, so 
make siue the list being used U the uuieui hst. Tne 
lisa fadUtaie n n of SCS county soil snrveys for 
idsatifyiag ptnanal twtUada. One imst be carefiil, 
however, in usiag tbe soU survey, because a soU 
msp tmit of aa qidsad (nonwetUnd) soil may have 
,i«ii|ii«i«,«,« wif liythMi «nil th«t m»af^ nOt ticlineaiBd OU 

the map or vice versa. Also, sone map nnitt (eg., 
aliavial hmd, swBnp, tidal msrsh. muck and peat) 
miy be hydric aoU areas, but sre not on the hydric 
soiu listt becsnn they were not given a series 
OSIDC tt tDC 6flD6 Of flBIPPUl^ 

3 J 2 . Becann bf then UmitatioDS t>f die national 
sad State Usts. the SCS also tMffitMwt Usu of hy
drie soU map Uffiu for each county in the Umted 
States. Then lisa ttiay be obtained from kieal SCS 
disBia offices aad are tiie prefened Usu to be used 
whea locating a i t u of bytbic soils. Tbe bydiic soU 

m 
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map uuB lisu identify aU map uniu thai are either 
named by a bydiic soil or that have a potential of 
having hydric soil indusions. The lisu provide the 
map umt symboL die name of the hydric soU pan 
or paru of the map umt. inftsmatioo oo the hydric 
soil composition of the tnap unit, and probable 
landscape porition of hydric soiU in tlie map unit 
detineanon. Tbe county hss also include map u d a 
named by misceUaneons land types or dgber leveU 
in "SoU Taxooora>'" diat meet hydric sdl criteria. 

50i7 Surreys 

3.23. Tbe SCS pubUshes county soU snrveys for 
areas where soU mapping is completed. SoU sur
veys that meet standards of the National Coopera
tive SoU Survey (NCSS) are used a identify deUn-
esaont of hydric soils. Then soU surveys nay be 
pubhshed (completed) or unpubUshed (oo fiU at lo
cal SCS district offices). PubUshed soU surveys of 
an area may be obtained from the local SCS dissia 
office or die Agriculnml Extension Service office. 
UnpubUshed maps may be obtained from die locd 
SCS disoia office. 

3J4 . The NCSS maps four kind of map units: (1) 
consociations, (2) complexes, (3) simriaiinnt. and 
(4) nodifferentiaied groups. Consodaaons are sod 
oiap nnio named for a singU kind of soU (taxon) or 
nuscellaneous area. Seventy-five priuur of the 
area is similar to the taxon for wdch the unit u 
naaied. When named by a hydric soil, the map unit 
is eeasidaed a hydrie sdl map unit for wetlsnd de-
TfTtninsnnns However, smsU siess within dien 
map uniu may not be hyttaic and shonld be exdnd-
ed in deUneating wedands. 

3.25. Complexes and atsoriittions are soU map 
uaas named by two cr more kinds of soiU (taxa) or 
misrrllsneous areas. If aU taxa far which then nap 
uattt are named are hydric the soU m n unit n a y 
be conndered s bydiic soU map unit for wedand 
ufiSXflSlfiAIlOCUB Mi O^UV D U l GK tOC IBID QSIX SS IBftuB 

up of hydric soils, only those portions of die map 
unit dial are hydric are considered in wedand deier-

3 J £ . Undifferenaaxed groups are stsi map tmio 
named by two or more lands of soils or ttnscellane-
oos izeax. These uniu are distinguished from the 
odien in diai 'and" is used u a conjunction in the 
name whUe dashes are used for eonplexn and as-
sodstiont. If all componenB are hydric. the tnap 

unit may be considered a hydric soU map unit If 
one or more of the soiU for which the unit is 
named are nonhyifaic each area noust be wtsmnrd 
for die presence of hydnc sdls. 

U u of the Hydrie Soils Ust and 
Soil Surveys 

3.27. The hydric scaU Ust and comity soU surveys 
may be laed to help determine if die hydric sod cri-
tenon u met ia a given area. When making a wet
land detenmaasoo, one abould first locate the area 
of concen on a soU aarvey mtp and identify die 
stal map nnia fiv die area. The Ust of hydric sdU 
should be consulted m dsienaiae wfaedier the sdl 
tosp uiiio sre hydric If hydric soU tnspunisare 
nond, diea one should exsmine die soil in tbe field 
aad compare i a mtaphology with the ctaiespcod-
mg byline sttil description in tbe soU survey repon. 
If die soU's rhsnnrristics aa id i tbow described 
forbyitrie stal, then the liyilnc soU iiiiriifHi is met, 
naiess tbe soU h u been efibetivdy ibaiiied (see 
disturbed areu section, p. 50). In the absence of 
siiB-spedfie inframadon. hydrie aoiU also may be 
lerogwTed by field indipston • 

Field Indicators 

3J8L Several field indicaton are xvailabU for de-
tenainittg whetiier a given soil meea the defidtion 
and erioia fcr hydrie sods. Otber faeton to con
sider in recognizing bydiic soiU indude obUpte 
vwland p*"*** topography, observed or itcordtd 
immm.imtirm> or sosl satiBstioB, aoti evidence d bu
aaa aliemiaos. eg. , drainage and filUng. Any one 
of the foUowiag nay indieas that hydtie soUs are 

1) Off one SoiZr - Vaiians peso aad macks are 
eaaly reoogaiZBd u bythic soUs. Qrgatue soUs diat 
are ciupped are ofreadisiiied, yet tlie wner tabU is 
closely f ^ ^ ' p ^ to '•••"••••'*• oxidstiim of txgadc 
msmr. Then soiU often retsin their hydric soU 
chancteristics and. if so, mea the wetland hydnl-
ogyoueniXL 

2) MUtie ipipedsRS - A Usiic epipedon (organ
ic snrtue Uyer) u m 8- to 164neh organic Uyer at 
arnearthesntfaceofabyilricmiaenl soU diat is 
satanued with water for 30 consecmive (Uys or 
more in ttiost years. It contains s mmimnm of 20 
pooem organic maner when no cUy u present or a 

f 
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minimum of 30 percent orgamc matter when cUy 
content is 60 percent or greater. SoUs with histic 
epipedons are inundated or saturated for suffident 
periods to gready retard aerobic decomposition of 
organic matter, and are considered hydric soiU. In 
general, a histic epipedon is z ihin surface Uyer of 
peat or muck if the soil has not been plowed 
CU.SD.A. SoU Survey Soff 197S). Histic epiped
ons are techmcaUy classified as Oa. Oe, or Oi sur
face Uyers. and in some cases the terms "mucky" 
cr "petty" are used u modifien to the minenl sod 
lexnire term, eg., mucky loam. 

3)Su^idientaterial - When soiU emit an odor 
of rotten eggs, hydrogen sulfide u present Such 
odon are only detected in watertogged soUs dial are 
esaentiaUy permanentiy nnoated and have sulfidic 
material widun a few' inches of die sod surface. 
Sulfides are produced only in reducing envinm-
ment Under samrated coiidtions. the sulfates in 
warer are dologicaUy reduced m sulfides u the or
ganc materials accumuUie 

A) Aiquie or peraquic moisture regime-Aa a^-
ide moisnre regime is a ledudng one L c it is vir-
maUy frtt of dUsdved oxygen, bcfantc the soU u 
saturated by ground water or by water of the capU-
Uiy fringe (U.S.DJI. SoU Survey Staff 197S). The 
soU is considered saturated if water stands in an un
lined borehde at a shallow enough depth that the 
cqalUry fringe reaches the uU surface except in 
ooncapiUarypores. Because dissolved oxygen is 
retaoved from ground water by respuation of td-
cnorgadsms, roou. and sdl fauna, it is a i n in -
pUdt thai the soil temperature be above biologic 
zero (41*F) at some time WhUe die soU u samrated. 
SoiU widi peraquic moisture regimes are chsraeter-
izad by the presence of ground water always at or 
near die soU surface Exuoples indude soiU of tidal 
marshes and soiU of closed, landlocked depres
sions that sre fed by pennanem satams. SoUs widi 
poaquie moismre regimes are always hydrie under 
natural conditions. SoiU widi aqdc moisture re
gimes are usually hydric. but the NTCHS hydric 
sail eriseru sfaodd be verified in die field. 

S) Direct observaaons of reducing soil condi-
lions - SdU saturated for long or very long dura
tion wiU usuaUy exhibit reducing conditions at the 
liine of saturation. Under such condtions, ions of 
i n s sre tranxformed frnm a ferric (oxidized) state to 
a fdious (reduced) state. This reduced ronriition 
caa often be detected in die field by useof a colori
metric field test kit. When a sod extraa c h n g u to a 

piidc color upon addition of a-a-dipyridiL ferrous 
irtsi u present, which indicates a redidng soU en-
viionmem at the time ofthe tesL A negative Tesnlt 
(no pink cokv) oidy indicam that the sdl u not re
duced at dus moaeac it does not imply that die sod 
u not lednced during the growing season. I^unher-
more the test is sul^ea to e n r due to the rapid 
change ctf ienous iron to fen it iron when tbe nU 
u expand u> air and should ody be used by exper-
ieaeed «««•*«««"««« (CAC/770N: Thu lest cannot be 
usad in bytbic minerd soiU having low iron con
tam or in organic soUs. Also it does not detennine 
tiie duration of reduced condition.) 

6) Gleyed. law chroma, and low ehromai 
nualed soiis-Tba cblanotvinoas soil caiapo-
nena are o fm the taost diagnostic iadieator of hy
drie soils. C d o n of tben Gomponentt sre soongly 
f̂ fiijMMw/* by the frequency and duration of sd l 
satantion wdch Uads to reducing soU eoaditions. 
Hydric mineral soUs wiU be ddier gleyed or wiU 
have low ctarana matrix with or wittout bright 
jmftt\mt 

A) Gleyed soils - Gleying (bluish, gmn-
ish, or grsyish colon) immediately bdow the A-
hnizon u an indicaiion of a maricBdly rechioed soil, 
and gleyed soiU are hydrie soUs. Gleying can oc
cur in both motded and namoaled soUs. Gleyed 
soil ft>ml1ff"r«f « • " >^ ttemniiiiieri hy n r i n g thg g ley 
page of die "MnaseU SoQ Color Cham" (KoUmor-
gea Cdporation 1975). (.CAUTION: Gleyed con
ditions tuxmaUy extend tfatongbout sammed sdls. 
Beware of sods with gray £-harizaos due n leach
ing snd noc to saaastion: then UiBrsoUs can often 
be recognized by btigtat-colored Uyen below the 
E-horizoo.) 

tli Other low chroma sa ls and mottled soils 
( ia„ soils with low matrix chroma and with or 
Htdkoui bn'ffe ffiMifes) - Hydrie taiaetal soUs that 
are samnted for substantial periods of the growing 
i f t w . but are unsamraied for seme timie, com-
mody devdop mottles. SoiU that have brig|hdy 
colored mottUs and a low chroma matrix are ind-
cstive of a flocntating waer table Hydric minerd 
soUs nsuaUy have one of die fdlowing coltv fea
tures in tbe horizon immediaidy bdow the A-
u0flD20Q* 

(1) Manix cbroms of 2 or less in 
tnstled staU, or 

(2) Maaix chroma of 1 or Uu in nn-
jp^mttmA soi ls . 

•.vt^Asi-

. t ims .; 

' » . . : . 

« ? • * 

'•'fSn 

W.2d 
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(Note: See p. S9 for moUisols exception.) 

Colon should be deternuned in SdU that 
are or have been moutesied. The chroma require-
tnenu above are for soiU in a tnoistrnrd condrion. 
Cdon noted for d 7 (unmoistened) sods should be 
cleariy stated u such. The cdon d the topsoU are 
often not indicative of the hydrologic ritaation be-
cautt cdtivation and soU enrichmem affea the 
original sdl color. Hence the sod colon below tiie 
A-horizon (usuaUy below 10 inches) often must be 
rxaminrd 

(CA17770N: Beware of problematic hydric sdU 
diat have cdon odier than those described above; 
s n problem s m wetlands section, p. 55.) 

7) Iron and manganese concretions - During 
the oxidation-reduction process. i n » and maaga-
nan in suspension are sometimes ngregasd u 
oxides inn concretions or soft mitsrt Concre-
tions are locd concentrations of chemical com
pounds (eg., i n a oxide) in the fonn of a grain or 
noduU of varying size shape hardness, and color 
(Backman and Brady 1969). Manganen cooere* 
tiou are usnaUy black or dark brown, whik iron 
concretions are usuaUy yeUow, o m g e or redduh 
brown, in hydric soils, these concretions are also 
usuaUy acampamed by soU colon described 
above 

8) Coarsc'textured or sandy hydrie soils -
Maay of the indicaton Usted above cannot be ap
pUed to sandy soils./A parnaito-, sd/co/or sAou^ 
Mt he used as OR iadcotor inmotr sowf)-sotlr ( s n 
problem area wedands section, p. 55). However, 
d a n soU £eanses may be used u indicatos of by-
dric sandy i"iU' 

A) High organic matter consent in the sta--
/oer Aorizoa - Orpnic matter tends to acenmulate 
above or in the surface horizon of sandy soiU thu 
are inundated or saturated to the surfsce fcr a sig-
niScam poroon of die growing season. The atinexi 
sisface Uyer generally appean daikerthn die min
eral maierial immedutely below it due to organic 
tnitipf mterspened amoog or adhenng to sand par
ticles. (A/ote: fiecaun organic matter aUo accumu
lates on upland soUs, m some insnnces it may be 
difficuk to distinguish a surface organic Uyer asso
dated with a wetUnd site from Uner and duff asso
ciated with an upland rite udess die species com-
jiQiitifHi of the organic •P"»"«IT is detendnecL) 

B) Dark vertieal streaiang of subsurface ho-
ritons by organic maaer-Orpaie t taaB is waved 
downward thnaigh sand u the water able fiocn-
aiea. ThU often occun more rapitUy and lo a great
er degm in stane verticd sections d a sandy soil 
contaiiung high content of organic matter than in 
othen. Thus, the sandy sdl appean vemcally 
soeaked with daricer areas. When sod from a dark
er a m u nbbed berween the fingen. the dark or-
gsaie aasex stains the fingers. 

Q Wet Spodosols ~ At orgamc matter is 
moved downward through some sandy soiU. it 
nay accanaUte st the point icprcsennng the most 
oomootdy occmring depth 0 the water taUe. TUs 
gipaie natter n a y beoooe sUghdy cemented widi 
ilunt'"'"" Spodic honroTtt often occur at depths 
of 12 to 30 inches below the ntiaerd surface. Wet 
spodosoU (formeriy eaUed 'groandwaaa'podzohc 
soils') nsasUy hsve thick (taxk surfan horizons 
dot sre dgb in organic maaer with duck. duU gray 
E-hoiizons above a very daric-colored (black) 
spodic horizon. (CAUTION: Not aU soUs with 
spodic horizons meet tbe hydrie soU criterion: s n 
p. 58:) 

(ftetr. In leeendy deposited sandy material, 
snefa u aeetetiag sand ban. it may be imposrible 
to find any of tiie above indicaton. Such cases are 
oonsidesed natural, problem area wetlands and die 
finrTtTiTP*'''*' of hydric soU should be based on 
knowledge of local hydidogy. S n p. 57-58). 

Wetland Hydroioty 

3J9. The (taiviag fane cresting wetlands U 'wet-
Uad taydmlogy", that is, pennanem (v periodic in-
^nn^rifwi nr mil «aiiir«ifln far » pgnifigant ît-rmA 
(nsaaUy a week or nore) daring the growing su -
son. AU wetlands are therefore st host perifidcal-
ly weL Maay wetiands are fbund dong riven, 
lakes, and esmsrin where flooding is likdy to oc
cur, wdU otber wetlands form in iscdaied depres
sion surrounded by upland where surface water 
'•^'•'•w StUl othen develop on slopes of varying 
steepness, in sorfrtfe water drainageways or where 
groond water discfaargu n the land surface in 
spring or seepage s m s . 

3JQ. Numerous fscton influence tbe wetneu of 
an area, induding piecipiation. soatignphy. to
pography, soil perrnuhility. and plant cover. The 

/k(lOo(^,i^ f<<^2Q "' 
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frequency and duration of inundation or soil satura
tion are imponant in separating wetlands from non-
wetlands. Duration usuaUy is the more important 
faaor. Areas of lower elevation in a floodplain or 
manh have longer duration of ininidaiion and um-
ration and often more frequent periods of these 
condtions than most areu at higher levels. Flood-
plain configuranon may si^iificantly affea the du
ration of inundation by facUiuting rapid runoff or 
by causing poor drainage. SoU penneabiUiy related 
to die texture of the soUalso influences die duration 
of inundation or soU saturatioe For example day
ey soiU absorb water more slowly than sandy or 
loamy soUs. and therefore have slower permeabiU
ty and remain samrated much longer. Type and 
amount of plant cover affea both degree of inunda
tian and duration of samrated sod condtions. £x-
oen water drains more slowly in areu of abundam 
pUu cover, thereby increasing duration of inunda
tion or soU unnt ion. On the other hand, transpira-
tion rates are higher in areu of abuntlam plant cov
er, which may reduce the duration of soU 
saiuiauon. 

3 J L To detennine whether the wetland hydrolo
gy criterion it met. one should consider recoitled 
date aerid photographs, and field indicatcn that 
provide tUreacr indirea evidence of inundation or 
soil saturation. 

Reeorded Data 

332. Recorded hydrologic dau usuaUy provides 
both shon- and long-term informatim on the fre-
qaency and duration of flooding, but Utde or no in-
ftnnation on sod uturation periods. Recorded daa 
iachide stream gauge data, lake gauge data, tidd 
gauge date flood predictions, and histoiicd flood 
records. U n of dien data u coomody limited to 
arsu adjacent to streams and other simUar areas. 
ReoRded data may be availabU fiom die foUowing 

1) CE disnia offices (daa for major wamrbod-
i n aad for site-specific areu from planning and 
daign documenu) 

2) U.S. Geological Survey (soeam and tidd 
gage daa) 

3) Nadond Oceanic and Atmospheric Adminis-
nnoo (tidal gauge daa) 

4) Stas. county and kxal agenaet (flood data) 

5) SCS state offices (smaU watershed projeas 
daa) 

6) private developen or landownen (site-
specific hydrologic date which nuy include water 
table or groundwater wdl daa). 

Aerial Fhotographs 

3 J 3 . Aerid photographs may provide (Urea e -̂i-
dean of inundation or soU satunuaon in an area. In-
undarion (flooding or ponding) is ben observed 
during the eariy spring in temperate and bored re
gions wben saow and ice a n gone aad leaves of 
deciduous trees and shrabs are not yet prennt. 
TUs allows detection of wet sdJ conditions that 
would be obscured by the tree or shnb canopy at 
full leaf-ont. For marshes, thU season of photogra
phy is aUo desirsbU, except in regions chartcter-
uad by distiaa dry aad rainy seasons, such u 
soodien Fkaids aad CilifianEtie Wetland hydrolo
gy woiUd be best observed daring the wet season 
in then Utter atass. 

3J4. It is inost ilesirabU to wtamine sevcrd con
secutive yean of eariy spring or wet season aerid 
photographs to document evidence of wetland in
undation or soU saturation. In thu way, the effeas 
of abnormaUy dry springs, for exampU, may t e 
ininifnired. In interpretug acrid pliuuigiaphs, it u 
isapoftam to know die antecfrirnt weather coodi-
tioBS. TliU wiU help T'ii"'"i'* purnnsi muunerpre-
taiioos caused by sbnoraaUy wet or dry periods. 
Cootao tbe UJS. Weather Servin for historicd 
weather reconle Aerid photographs for agriculm-
rd regions of the coaatiy are oftea available at 
canary offien of die Agiicdmrd StabUization and 
Conervstioa Service 

Fkld Indicaton 

3 J 5 . At ceruin tians of the year in mon wet
lands, and in certain typn of wetlands at most 
tunes, wetland hydrology is qdte evident, since 
surface water or satanted sdls (eg., soggy or 
wetter underfoot) may be observed. Yd in nuny 
jnaancysii especiaUy along the uppennuu boundar>-
of wetlands, hydrology is not readUy anorent. 
CoBsequeady, the wetland hydrology criterion is 

16 /le/i^(c^,^lU^ 
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often impracticable fbr deUneating precise wetland 
boundaries. Despite this limiation. hydrologic in
dicaton can be usefd for confirming diat a site 
with hydrophytic vegetation and hydric soiU stiU 
exdbitt wetland hydrology and that the hydrology 
hu not been significandy modified lo the extent 
diat die area u now effectively drained In other 
words. whiU hydrologic indicaton are snmenmrs 
dUposnc of the presence of wetlands, they are 
geoeraUy ddier operationaUy TmpTapnrshlr (eg., in 
die case of reeorded daa) or technicaUy inaccurate 
(eg., in die c a n of some field mdicaton) for de
Uneating wedand boundaries. In die former case 
siayeying the wetland boundary acooiding to ele
vation dua rrlated to irxrurted flood date for ex
ample u generaUy too time-consutaing and may 
not aouaUy be a true correlation. In die latter ease 
it should be quite obvious that indicaton of flood
ing ofren extnd weU beyond the wetland boundary 
inn low-lying upland areu that were flooded by aa 
infteqnem flood. Consequentiy d e rmphasis on 
deUneating wedand boundarin shodd be placed on 
hytbophytic vegetation and hydric toiU in the ab-
sean d rignifiBant hydrotogic mndificarinn. d -
tfaottgh wetlaad hydrology shodd dways be con
sidered. 

3J6. If significant draiaage or groundwater dter-
atiOB h u taken place then it u necessary to deter-
naae whether the area in tpiestion u effrctively 
drained and is now aoawetUnd or u oaly partly 
drained and remaias wetland despite some hycfao-
logic modification. Guidance for detennining 
wbedier an area u effectivdy drained is presented 
in tbe section on disturbed areu (p. SOX In the ab-
sean of visibU evidenn of sign^lcaBi hydrdogic 
mortificinon, wetland hydrology u piesiuued m 
occur in u area having hydrophytic vegetation and 
hydric soUs. 

3J7 . The following hydrologic indicaaas can be 
assessed qdckly in the field. Aldioagh some are 
MX necessarily indicative of hydrobgic evens flar
ing die growing season or in wedands alone they 
do provide evacuee that inundation or sdl satura
tion have occui'ieU at some time One should u n 
good professioad judgemem in deciding wbedier 
da hydrologic indicaion demonstrate that the wet
land hydidogy criterion h u been utisfied. When 
considering then indicaton. it is important io be 
aware of recent extreme flooding evens and heavy 
lanfiU periods thu codd caun low-tying nonwet
iands ta exhibit some of then rigns. It is, there
fore ben w avoid, if posnble field inspections 

during and immediatdy after then evens. If no: 
possbU, then then evenu must be considered in 
making a wetland detenmnation. Also, remember 
thu hydrology varies seasonaUy and annudly as 
weU u daUy, and thu u agdficant times of the 
year (eg., laie iiiiiurri for mon of the country) the 
water tdiies are u tfadr lowest points. At these low 
water periode ngns of soU saturation and floodinc 
m » y ^ f^ffimlt t>\ f\^A in m t t t y 9imtl%nr\t 

1) V îsud ohserwoaoR of inundation - The mon 
obvious and rewaUng hydologic indicator may be 
simply observing the aied extern cf inuiuUtion. 
However, both seasond conditions and recent 
westher condUions shodd be ctnsidered when ob
serving aa area beesan tiiey caa affea whether 
nafuT water tt picaeiu on a aoowctland die. 

2) VUaaf observation of soil saturation - I n 
sone casee saauased soiU are obvious, since the 
grouad sarfsn u soggy or mucky under foot. In 
many cssee however, cxaminanon of thU indicator 
r e q d m dggxng a bde o a depth of 18 inchn and 
observing the levd u wUch waar stands in the 
bote after suffifirm time b u been allowed for wa-
ter n dnnn inn the hole The required time wUl 
vaiy depcsdug on soil texture. In some cases, die 
upper levd u which waieru flowing into the hde 
c n be observed by examiiiing the wdl of the hole 
ThU level iepie».uu the ciepth to the water abU. 
The depth to aatanted soiU wiU dways be nearer 
tba sia&n due to a cqaUary friage In some hnv7 
clay toils, wster may not n^idly accumulate in the 
bote even wliea ttae soU U saturated. If water is ob
served u die botaxn of die hde but h u not fiUed to 
d a 12-hicb depdi, examine ttae t i dn of the hoU 
and deannine tbe shallowest depth u which water 
u entering d a hole Satatated toUs n a y also be de-
a c n l by a 'squeen test.* wUdi invdves taking a 
tod saa^U witbiB 18 iaebn (actad depdi depends 
oa toU permeability) and tqueedag the aample If 
fim water can be exoaciBd. tbe sdl u samnted at 
the depdi of the sampU u thu poiu ia time When 
^iplying d a soil saanatian indicator, bodi the sea
son of the year and die preceding weadier cond
tions tims be considered. (Hoter. It u not necessary 
to doecdy demonstnnesaU samruion u the time of 
inspeetioo. If die NTCHS criteria for hydric soU 
are mw, it caa be assumed thu an area u saturated 
V3 d a so fan or inundated u some point in time 
daiiog sn avenge rnnfUl year.) 

3) Oxidised channels (riusospheresl r " ' ^ " ' " ' 
with living rooa and rhisomes -Some plana are 

'TfMJplW^ 17 
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indicates a frequency towarti the lower end of the category (less frequently 
found in wetlands). 

'Ser 

S" 

Indicator Categories 

Obligate Wetland (OBL). Occur almost always (estimated probability >99%) 
under natural conditions in wetlands. 

Facultative Wetland 
probability 67%-99%), 

fFACWK Usually occur in wetlands (estimated 
but occasionally found in nonwetiands. 

Facultative fFACl. Equally likely 
(estimated probability 34%-66X). 

to occur in wetlands or nonwetiands 

Facultative Upland fFACUl. 
probability 67X-99%), but 
probability l%-33%). 

Usually occur in 
occasionally found 

nonwetiands 
in wetlands 

(estimated 
(estimated 

' t' 

m 
i 

.3^'-t 

J.'. 

Obligate Upland (UPLl. Occur in wetlands in another region, but occur 
almost always (estimated probability >99%) under natural conditions in 
nonwetiands in the region specified. If a species does not occur in 
wetlands in any region, it is not on the National 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 
a 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 facultative upland category occur in seasonally and semipermanently 
flooded wetlands. 

R.IND (Regional Indicator) 

The estimated probability (likelihood) of a species occurring in wetlands 
versus nonwetiands 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 detennine 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 limited information from which to detennine 
the indicator status. In the listings for the States divided into two 
regions (Montana, Wyoming, and Colorado), both regional Indicators are 
reported. 

j^^/j,i>. /%/k) 
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NATZOHM. L I S T OF PLAMT SPECIES THAT OCCUR IN METLAMDS: 1968—NORTHEAST (REGION 1) 

SCI-NXnC AUTHOR COmON-NMC RIINO N*T-IM> HABIT 

I -* 
O 

O 
OJ 

^ ^ 
' 0 5 -

fc 
, ^ 

pASPAum nmir tonm 
pASPAum KPtns 
PASPAum SfTACfun 
PASPAtW UKVnUI 
PASPAtUt VACIKAriM 
PCDICUIMIS CAHAOCMSIS 
ftDICVlAHIS rWIBISHIAe 
PlDICVlMlS lAKroiATA 
PtlTAHDHA liaCOSPAOtX 
ptiTAHMA vincimcA 
f m a n n o i AiuA/iomm 
ptmsn/ioe OICIJALIS 
PtnsrcHM iMviBATta 
PtnsTdWH pAlll ous 
pimHDMi s e i v i K s 
PTRuiA r a n t seems 
nnsfA eoneatiA 
piiAsitcs rniciDus 
POASmS PAUIATUS 
piiumA Pwi/irioRA 
PH/CtllA KAmnCUlACtA 
PHUaUA VISCIDA 
PHAIAHIS AOMOieACCA 
PHAIARIS CAHA/HtMSIS 
PHAlA/tIS CAXOlllHIAflA 
PHUim AiPiMun 
PHtlUI PeAItHS£ 
PHiox CAHOUHA 
PHlOi OllfAKICATA 
PHIOX ClAKKRIIfA 
PHIOX HACULATA 
PHtOX PANICUlAtA 
PHIOX PIlOSA 
PHRAOints AusreAus 
PHTH lAfttOlAtA 
PHTIA mooirioRA 
PHt umHUS CADOimitHSIS 
puts Alts ANCVlArA 
PHtSAUS pvxsctns 
PHrsxAKPus m / l l roi I us 
PHTSOsTceiA imtmDiA 
PMStsTeciA uPtomriiA 
PHtsosne iA fVKPUKA 
PMSosr te iA vmeiHiAMA 
PHfTOlACCA mftlCAflA 
PICIA ClMCA 
P i a A HAeiAHA 
P i a * RuatHS 
PIUA rONtAflA 
PIUA PVnilA 
p iNca ianA ifuiCAHis 

UALTCR 
Rura. CX r o u M . 
KRCtUS 
HICHI. 
SIIUO. 
SMARTI 
I . 
S. HATS. 
RICHX. 
rtfNttio 
( I . ) KIMTH 
PtWKU 
Nun. 
so. Aie. 
SHALL 
I . 
( t . | SRinON 
( L . ) STRCK. 
l l . ) CR. 
( A i t . ) CRAY 
JUSS. 
(NUTt.) CQMSTAMCt 
{HNtH. t l I I M L . ) TORR. 
I . 
I . 
UALTCR 
L. 
t . 
I . 
I . 
I . 
L. 
I. 
t . 
(CAV.) IRIN. CX STCUO. 
(IIICHI.) tflCCNt 
a.ICRCCNC 
UALTCR 
L. 
I . 
( L . l HAXin. 
( N u l l . ) CHGCLH. I CRAY 
SHALL 
(UAlTtR) BLAKC 
(L.) BtMIH. 
I . 
(HOfNCH) VOSS 
(HILL.) e .s .P. 
SARC. 
(lUNCLL) RT08. 
( I . ) CAAT 
I . 

PASPALUI.CARLT 
PASTAIUI.IUIRT-SCCO 
PASPAtUI.HAfIR 
PASPALUH.THIN 
CKASS.VASCY 
PASPALUN. St ASHOt 
lousc im? .lARLT inoo 
LOUSflOlt.rUSISH 
toustmiT.suAnp 
AMJR.aCfN MMM 
AMJH.ARROH 
KAROTONOK.LOHLAND 
BfAROTQNGif .rOKClOWt 
BfAROTCNCUI.SinOTH 
KAROTONCK.PAIC 
DIT(»-&TOtCCRaP 
PLANT.BtCr-STCAK 
BAT.fiCD 
COLISrOOT.ARCTIC SICCT 
caiaooi.sict i 
PCTUMIA.UASIK 
SCORPION-WtO.BLUt 
SCORPION-UtlD.STICKT 
CRASS.RCCO CANART 
CRASS.COmON CANART 
CRASS.CARaiNA CANARY 
TIHOTHY.ALPINE 
linOTHT 
PM.OX.THICK-LC AC 
PltOX.MOOOlAW 
PHLOX SMOOTH 
PaOX HCAOOH 
PHLOX.CALL 
PHLOX.DQUtr 
RCCD.COHHON 
rROC-rRUIT.LAHCC-LtAT 
rROC-rRUIT.COHHON 
UAr-riotfR.CARaiiNA 
CROUND-CHCRRT.CUT-LCAT 
(»aUND-CICRRI.lOU HAIRY 
NINCBARX.IASKRN 
ORACOt-HtAD.SLtNOCR 
ORACON-NtAO.SltNKR K A T 
DRAGON HIAO.rUIPU 
DRAGON-MIAO.tAlSt 
POKCKCD.GOrtXM 
SPRUX.HHITt 
SPmCt.BLACK 
SPRtKt RtO 
aCARUftD.SPfllNCS 
aiARUtCD.CANADA 
BUniRUORI.COnNON 

TACU* 
TAC 
oei 
CACU» 
CAC 
Nl 
CACU 
rACH» 
tACU 
(I6L 
cn 
tACU 
CAC 
tACU 
CACU 
OBL 
rAcu» 
TACU 
(ACU 
tACU 
(ACH 
(ACU 
Nl 
FACU* 
CACU 
(ACU 
(ACU 
(ACU 
(ACU 
(ACU 
(AC 
(ACU 
(ACU 
(ACU 
(ACU 

oei 
(ACU 
CAC« 
CAC 
(ACU-
(ACU-
(ACU-
OBl 
(ACU 
(AC* 
(ACU* 
(ACU 
(ACU-
(ACU 
(ACU* 
(ACU 
OBL 

CACU.OBL 
CAC.fACU 
OBL 
UPl.CAC 
CAC 
CACH.OBL 
CACU.CAC* 
CACU* 
lACU.OBL 
GBl 
oei 
CACU CACU* 
CAC-.CACU-
(ACU CAC 
i n . f A c o 
OBL 
CACU* CAC* 
CACU 
(AC.(ACH 
(AC.CACU< 
(AC.(ACH 
(ACU 
U l 
CACU.OBI 
UPL.CACU* 
CACU 
CACU CACU 
(ACU 
(ACU CACU 
I I ' I . (ACU 
CAC.(ACU 
CAC.CACU* 
(ACU 
(ACU.CAC 
(ACU.(ACU* 
(ACU.OBl 
(ACH.061 
(AC.(AC* 
(ACU CAC 
(1PL.(AC 
UPl.CACH-
CACU-.08L 
OBL 
CACU 
CAC* o e i 
(ACU*.CAC 
(ACU 
(ACU- (ACU 
(ACU 
(ACU OBL 
CAC.CACU 
OBL 

PNC 
PNC 
C 
PNC 
PIC 
PNC 
PNC 
PNC 
PNC 
PNCC 
PNtC 
PNC 
PHC 
PNT 
PW 
PNC 
AIF 
NT 
PW 
PW 
AW 
AW 
AW 
PNC 
AIC 
ANC 
PHC 
PIC 
PW 
PW 
PW 
PW 
PW 
PW 
PWC 
PW 
PW 
AW 
AW 
AW 
NS 
PW 
PW 
PW 
PW 
PW 
NT 
NT 
Nt 
AW 
AW 
PW 
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fi A reclassification for more restrictive uses may oe maae wnen: 

1 It is demonsiratea to the satisfaction of the Deoanment that the waters 
should be set asiae to reoresent the natural aauatic environment ana its 
associated biota: or 

2. It is demonstratea to tne satisfaction of the Deoanment that a micre 
restrictive use is necessary to protect a unique ecotogicai system or 
threatened/endangered species. 

(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. 

7:98-1.12 Designated uses of FW1, PL, FW2, SEI, SE2, SES, and SC waters 

(a) In ail FW1 waters the designated uses are: 

1. Set aside for posterity to represent the natural aquatic 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 otiier reasonable uses. 

lb) In all PL waters the designated uses are: 

1. Cranberry bog water supply and other agncultural uses: 

2. Maintenance, migration and propagation of the natural and established 
biota indigenous to this unique ecological system; 

3. Public potable water supply after such treatment as required by law or 
regulations; 

4. Primary and secondary contact recreation: and 

5. Any other reasonable uses. 

(c) In all FW2 waters the designated uses are: 

- 27 - /jPvis^p^'^'^^"^ 3 
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•;. Maintenance, migration ano crooagation of the natural ana estaoiishea 
biota: -

2. Primary ano seconaary contact recreation: 

3. Industriai ana agncuiturai water suopiy: 

4. Public potable water suopiy after sucn treatment as requirea by law or 
regulation: ana 

5. Any other reasonable uses. 

(d) In all SEI waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 

2. Maintenance, migration ana propagation of the natural ana established 
biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

(e) In all SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural and established 
biota; 

2. Migration of diadromous fish: 

3. Maintenance of wildlife: 

4. Secondary contact recreation: and 

5. Any other reasonable 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 wildlife: and 

- 28 -
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5. Any other reasonaote uses. 

,gj ;n ail SC waters tne aesignatea uses are: 

1. Shellfish harvesting in accoroance with N.J.A.C. 7:12: 

2. Primary and secondary contact recreation: 

3. Maintenance, migration and propagation of the natural and established 
biota; and 

4. Any other reasonable uses. 

7:98-1.13 Designated uses of mainstem Delaware River and Delaware 8ay as set 
forth in the "Delaware River Basin Commission, dministrative 
Manual - Part ill Water Quality Regulations," rticle 3, dated May 22, 
1991 Including all 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 
Regulations, Administrative Manual - Part III," Article 3, dated May 22,1991, 
including all amendments and future supplements 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). 

7:98-1.14 Surface water quality criteria 

(a) Surface water quality cnteria 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 unless it is shown that a lower level must be 
maintained to protect the existing surface water quality. 

ii. A pH level between 3.5 and 5.5 shall be maintained unless it is 
demonstrated that a pH level outside of that range is necessary to 
protect the existing/ designated uses. 

^fi 
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7:98-1.15 Surface water classifications for the waters of the State of New Jersey 

a) This section contains tne surface water classifications for tne waters cf the State of 
New Jersey. Surface water classifications are presentea in taouiar form. 
Subsections (c) througn (g) contain surface water classifications by major drainage 
basin. Subsection ih) lists FW1 waters oy tract within basins and suosection (i) 
identifies the Outstanoing National Resource Waters of the State. 

(b) The following are instmctions for the use of Tables 1 through 5 found in N.J.A.C. 
7:9B-1.15(c) through (g) resoectiveiy: 

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 covenng the major drainage basin in which they are located. The 
major drainage basins are; 

i. The Atlantic Coastal drainage basin which contains the surface waters listed 
in Table 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 Yori< Harbor Complex drainage 
basin which contains the surface waters listed in Table 3 in (e) belov^ 

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 5 in (g) below. 

2. Within each basin the waters are listed alphabetically and segment descriptions 
begin at the headwaters and proceed downstream. 

3. To find 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 watertDody 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 refemng 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)5iv below to classify streams entering unlisted lakes. 

4. To find 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)5ii, 5iii, 5vi, and 5vii below to determine 

the appropnate classification. 

^fU/f^, f^ '^ ' \^_ 
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To fina unnamed watenA'ays or wateroooies or nameo waterways or waterboaies 
wnich 00 not aopear in the listing, use the following instructions: 

i. Unnamea or unhstea fresnwater streams that flow into streams ciassifieo as 
FW2-TP, FW2-TM. or FW2-NT take the classification ofthe classified 
stream they enter, unless the untisteo stream is a PL water which is covered 
in (b)5vii beiow. If the stream could be a Cl water, see (b)5vi below. 

li. All freshwater 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 classified as FW2-NT. This includes lakes, ponds and 
reservoirs on segments of streams which are classified as FW2-TM or FW2-
TP such as Saxton Lake on the Musconetcong River. If the waterbody could 
be a Cl water, also check (b)5vi 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 lakes, ponds and reservoirs that are not othenvise classified in 
this subsection or the following Tables are classified as FW2-NT. If the 
waterbody could be a Cl water, also check (b)5vi beiow. 

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 leaving 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)5vi below. 

V. Unnamed or unlisted saline waterways and waterbodies are classified as 
SEI in the Atlantic Coastal Basin. Unnamed or unlisted saline waterways 
which enter SE2 or SES waters in the Passaic, Hackensack and New Yoric 
Harbor Complex basin are classified as SE2 unless otherwise classified 
within Table 3 in (e) below. Freshwater portions of unnamed or unlisted 
streams entering SE1, SE2. or SES waters are classified as FW2-NT. This 
only applies to waters that are not PL waters (see (b)5vii below). If the 
waterbody or waterway could be a C1 water, also see (b)5vi below. 

vi. If the waterway or waterbody of interest flows through or is entiî ely 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 Department'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 
quadrangle that the Department used as a base map in its designation of the 

/ I 
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01 waters, the Deoanment wiii determine on a case-oy-case oasis wnether 
the waterway orwaterooay snouia be aesignatea as C1. 

VII. All waterways or wateroooies. cr oonions of waten^vays or wateroooies. that 
are locateo wnnin tne oounoanes of the Pineianos Area estaoiisnea at 
N.J.S.A. 13:18A-11a are classified as PL unless they are listeo as FWl 
waters in Table 6 in (h) below. A tnbutary entenng a PL stream is classified 
as PL only for tnose oonions of the inoutary tnat are witnin tne Pineianas 
Area. Lakes are ciassifieo as PL only if they are located entirely within the 
Pinelands 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. "FWl" means freshwaters wholly within Federal or State lands or special 
holdings that are preserved for posterity and are not subject to manmade 
wastewater discharges. 

li. "FW2-TP" means FW2 Trout Production. 
iii. "FW2-TM" means FW2 Trout Maintenance. 
iv. "FWZ-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 classification 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 salt water/fresh 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 SEI in the saline portions. 

7. The following water quality designations are used in Tables 1 through 5 in (c) 
through (g), respectively, below: 

i. "(Cl)" means Category 1 waters: 
ii. "(tp)" indicates trout production in waters which are classified as FWl. 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 
FWl. For FWl waters this is for information only and does not affect the 
water quality criteria for those waters. 

- 59 -
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:e) The surface water classifications in Table 3 are for waters of the 
Passaic. HacKensacK ana New York Harbor Ccmpiex Basin: 

TABLE 3 

.Vaterooov Classification 

APSHAWA BROOK (Macopin) - Entire length 
ARTHUR KILL 

(Perth Amboy) - The Kill ana its saline New Jersey 
tributaries between the Outerbridge Crossing and 
a line connecting Ferry PL, Perth Amboy to 
Wards Pt., Staten Island, New York 

(Elizabeth) - From an east-west line connecting 
Eiizabethport with Bergen Pt., Bayonne to the 
Outerbridge Crossing 

(Woodbridge) - All freshwater tributaries 
BEAR SWAMP BROOK (Mahwah) - Entire length 
BEAR SWAMP LAKE (Ringwood State Parte) 
BEAVER BROOK 

(Meriden) - From Splitrock Reservoir Dam downstream 
to Meriden Road Bridge 

(Denville) - Meriden Road Bridge to Rockaway River 
TRIBUTARIES 

(Meriden) - Two tributaries located approximately 
three quarters of a mile southwest of Meriden 

BEECH BROOK 
(West Milford) - From State line downstream to 

Monksville Reservoir 
BELCHER CREEK (W. Milford) - Entire length 
BERRYS CREEK (Secaucus) - Entire length 
BLACK BROOK 

(Meyersville) - Entire length, except segment described 
below 

(Great Swamp) - Segment and tributanes within 
the Great Swamp National Wildlife Refuge 

BLUE MINE BROOK 
(Wanaque) - Entire length, except segment descnbed 

below 
(Norvin Green State Forest) - That portion of the stream 

and any tributanes within the Norvin Green State 
Forest 

BRUSHWOOD POND (Rtngwood State Park) 

- 94 -

FW2-TP(C1) 

SE2 

SE3 

FW2-NT 
FW2-TP(C1) 
FW2-NT(C1) 

FW2-TP(C1) 

FW2-NT 

FW2-TP(C1) 

FW2-TM 

FW2-NT 
FW2-NT/SE2 

FW2-NT 

FW2-NT(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-TM(C1) 
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Channel Marker Flasning Red 2 ano terminating 
on the eastern shoreline of the Galilee section of 
Monmouth Beacn. 

NESHANIC RIVER (Reaviiie) - Entire lengtn 
NORTON BROOK (Norton) - Entire lengtn 
OAKDALE CREEK (Chester) - Entire length 
OAKEYS BROOK (Deans) - Entire lengtn 
OCEANPORT CREEK 

(Fort Monmouth) - Source to a line beginning on the 
easternmost extent of HorsenecK Point and 
bearing approximately 140 degrees T (Toie 
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 approximately 000 degrees T (Tnje 
North) to its terminus on Breezy Point on the 
Little Silver side (north) side of the creek 

(Fort Monmouth) - Creek downstream of line 
described above 

PEAPACK BROOK (Gladstone) - Entire length 
PETERS BROOK (Somen/ille) - Entire length 
PIGEON SWAMP (Pigeon Swamp State Pari<) - All waters 

within the boundaries of Pigeon Swamp State 
Parte 

PIKE RUN (Belle Meade) - Entire length 
PINE BROOK (Claries Mills) - Entire length 
PINE BROOK (Cooks Mill) - Entire length 
PLEASANT RUN (Readington) - Entire length 
PRESCOTT BROOK (Stanton Station) - Entire length 
RAMANESSIN (HOP) BROOK (Holmdel) - 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 bndge to confluence with 

South Branch, Raritan River 
SOUTH BRANCH RARITAN RIVER 

(Mt. Olive) - Source to the dam that is 390 feet 

FW2-NT 
FW2-TP(C1) 
FW2-TPfC1) 
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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uDStream of the Fianoers-Drakestown Road 
bridge and the two tnoutanes wnicn onginate 
nonh and east of the Buoo Lake Airfield 

Mt. Olive) - Dam to confiuence with TurKey Brook 
iNaugnnght) - Confluence with Turkey Brook to 

confluence with Eiectnc Brook 
Clinton) - Confluence witn Eiectnc BrooK to oownstream 

end of Packers Islano. except segment described 
separately, below 

(Ken Lockwood Gorge) - River and tributanes 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 confluence of North and South 

Branches to Landing Lane bridge in New 
Brunswick and all freshwater tributaries 
downstream of Landing Lane bridge. 

(Sayreville) - Landing Lane bridge to Raritan Bay 
and all saline water tributaries 

RINEHART BROOK (Hacklebamey) - Entire length 
ROCK BROOK (Montgomery) - Entire length 
ROCKAWAY CREEK 

NORTH BRANCH 
(Mountainviiie) - Source to Rt. 523 bridge 
(Whitehouse) - Rt. 523 bridge to confluence with 

South Branch 
SOUTH BRANCH (Whitehouse) - Entire length 
MAIN STEM (Whitehouse) - Confluence of North and 

South Branches to Lamington River 
ROCKY RUN - (Lebanon) - Entire length 
ROUND VALLEY RESERVOIR (Clinton) 
ROYCE BROOK (Manville) - Entire length 
SHREWSBURY RIVER 

(Little Silver) - Source to Rt. 36 highway bridge 
(Highlands) - Rt. 36 bridge to Sandy Hook Bay 

SIMONSON BROOK (Griggstown) - Entire length 
SIX MILE RUN 

(Franklin Church) - Entire length, except segment 
described below 

(Hillsborough) - Segment within the boundaries of 
Six Mile Run State Park 

FW2-TMfCr, 
FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-NT 

FW2-NT 

SEI 

FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 
FW2-TM 

FW2-TM 
FW2-NT 

FW2-TP(C1) 
FW2-TP 
FW2-NT 

SEI (CD 
SE1 
FW2-NT 

FW2-NT 

FW2-NT(C1) 
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'.evisea 03-«tr-94 -Page i -

Sl'RFACE WATER IHTAK£S 

ajREAU OF S A r t DRIKKIMS WATER 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION ANO i K ? £ \ 

SOURCE VATERS 

OOUCHn PONO 

ATLAKTIC CITT R E S . 

PVSIO# PURVETOR MAME PHONE NUNBERS 

PURVEYOR 

BAILING 

AOORESS 

0 1 f l 2 0 0 : ATUNTIC CITT 609-345-3315 *01 Norm V1ro1n1i Ave. 
RUA A i U n t i c C i ty , N . J . 08404 

riACKENSACX R.b f s i r eam 

ORADELL SESER'/OIR 

WAtMUE RESERVOIR 

: : 2 a 2 0 i -^ZK£K$:Zi: WAUn 
ccrPANV 

•76--93DC 20C C I C •-,;:!; RjiC 

«ar—;-s ' . :n Pane. ;.-.J. a76-t ' 

NOMKSVILU RESERVOIR 

PASSAIC RIVER 

SAOOLE RIVER 

RAMPO RIVER 

OSENMUffl LAKE 

LAKE TANARACIC 0 3 4 2 3 0 0 Z M » TAHAAACK 201-337-8316 P.O.BOX 4237 

RIVER EOSE.H.J.07661 

OaMMRE RIVER 

T W t . PORTION 

0309001 euRLINGTON CITY 

MTCR C£PA.RT««T 

60S-386-0307 P.O. B n 43 

Buriington, M.J. 08016 

H.SR.RAIlCOCAS CKEEf. Z275Sr. 'CRT C:x c:9-5JJ-5:iC 

i-ATtfi SVSTL- •:;'•. 2 : : - . . i . . . QFE-iC 

QELMMRE RIVER 

TIOAL PORTION 

3408002 N.J.AIIERIC.yj WATER o M - 5 4 7 - \ 7 0 0 

QCUWARt VALLEY SY.STEK 

J15 GROVE ST. 

HAOaON HEIGHTS, NJ 

ATTM. PANACER 

RAMAT RIVER 0717001 CITT OF ORAWSE 23l-T62 'T0CC 

WATER OEPARTBEfn-

29 MRTH QAY STREET 

Orange, N.J. 070SO 

PASSAIC RIVER 

CANOE BROOK RES. 

07U001 »<.J.AB£RICAN WATER 

WRTNERN DIVISION 

:o:-376-e8DO 233 Canoe firooic Road 

Short H i l l s , N.J. 07078 . 
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SLUFACE WATER INTAKES 

cUREAU OF SAFE DRINICING WATER 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTICN AND ENERGY 

SOURCE WATERS PWSIO(f PURVEYOR NAME PHOME NUflSERS 

PURVEYOR 

HAILING 

AOORESS 

=E:UAhNOCK RIVER 

CHARLOTTEBURG RES. 

CLINTON RES. 

:AK RIDGE RES. 

rj^wmNSVIlLE RES. 

CJIJCOl -liUAliK WATER CEPT :::-256-tfS65 ;?9i KcSr:zL Avyr,.s 

Utle Falls. N.„. a/i24 

ROOCAWAY RIVER 

800HTON RESERVOIR 

SPLIT R O a RES. 

0906001 JERSEY CITY 201-547-4390 

WATER DEPARTMENT 

60 Col lard Street 

Jersey City, N.J. 07305 

1003001 9L00NSBURy w.O. 201-782-4200 P.O. SOX 9B 

BLOOHSBURT. N.J,088C4 

RARITAN fl.,S0. BRANCH ::39001 rLENINGTON W.O. 201-762-9840 38 Park Avenue 

Floringten, N.J. 0SB22 

lOUOOl HlOt BRIDGE W.O. 201-838-4209 26 Wett Main S t r e e t 

High firldge. N . J . 06829 

SMM CREEK RESERVOIR 

OELU AAR. CANAL 

OEUMARC RIVER 

faOVE BULLS ISLANO 

lOlTOOl LA.'BERTVILLE 6M-337-0576 26 Corye i l S t . . P . C . Box 126 

WATER COMPANY L U b c r t v i K e , N . J . 08530 

DELAWkHE RI.-SR U l l O n i 

ABOWr TIDAL iNFLUEHCr 

CITY OF TREiTO" 

WATER WORKS 

£09.989-3640 Box f<.S 

T r e n t o n , N . . i . C8C04 

TEMMEirrS BROOK 

TENNENTS PONO 

1216C01 PERTH AMflOT 908-826-0290 

WATER UTILITY 

260 HI ott S t r e e t 

Perth Anpoy, N.J. 08861 

0EL.A HAfi.CANAL fr.ZH IZZSOO: 

DEtAKANE RÎ .'ER 

ABOVE BULLS ISLANO 

•ICOLEScX W/.TEP CO !;08-O34.:J00 

1225001 -IDOLESEX WATER CO. 90B-634-l?0C 

P.O. Bex 1500, 

:selin. N.J. 08S30 

f̂ -̂ ;̂/-- J 2 J ^ 



SOURCE WATERS 

SURFACE WATER INTAKES 

=UREAU OF SAF."- DRINKING WATER 

i-EV JERSEY OEPARTNEHT OF ENVIRONMENTAL PfiOTECTII.V ANO ENERGY 

PWSI0# PURVEYOR MAME PHONE NUMBERS 

PURVEYOR 

HAILING 

AOORESS 

LAWRENCE EROOK 

fARRINBTCN LA(,fc 

1214001 MEW BRUNSWICK 90E-74s-5060 

WATER UEPARTNENT 

P.O. Eox 546 

78 Eayaro Street 

':ev crunsvick, r.'..'.0E503 

CEL.tRAR.CANAL FROM 

DEUWARE RU-ER 

ABOVE BULLS ISLANO 

.214001 NEW BRUNSWICK 

WATER DEPARTMENT 

SPRUU RUN 

SOUTH BR. RARITAN R. 

13S2005 NEW JEJISEY WATER 

SUPPLY AUTHORITY 

908-638-6121 P.O. Box 5196,RouU 31 

Clinton. N.J. 08809 

ROUND VALLEY RES. 

SOUTH 8R. RARITAN R. 

1332005 NEV JERSEY WATER 9C8-638-6121 

SUPPLY AUTHORITY 

P.0.80X 5196.Route 31 

Clinton,N.J. 08809 

INDIA BROOK 

N.B8.RARITAN R. 

BORO OF MENDHAM 

WMTER DEPT. 

201-543-7152 

Oa.iRAa. CANAL FROM 

DELAWARE RIVER 

ABOVE BULLS ISLANO 

1215001 NORrm 8RUNSVICK S08-247-0922 

WATER DEPARTMENT 

711 Hermann, RO ̂ M 182 

Nortn Brunswick, N.J. 0B902 

SOUTH RIVER 

OUHERKAL LAKE 
1219001 SAYREVILLE 908-390-7000 

WATER OEPARTHEKT 

167 Hain Street 

Sayreville, N.J. 08872 

MA—SQUAM RIVER 

MANASQUAN RESERVOIR 

13S200S NEV JERSEY 80t-S3S-6121 

WATER SUPPiY AUTH. 

P.0.80S 51S8.Rt.31 

Clinton. N. J . 

SWIHKIWG KJVER/RES. 

-AKASOUA!-' ^ !VtR 

JUMPING BROCK/RES. 

SHARK RIVER 

GLENOOL/. RES. 

; 3 4 5 0 0 1 tU AMERIC^VN VATE"; - a : g - 6 J 2 - e 9 C ' i 

EASTERN oivisi'jN 

661 S'^rewscjry Avenue 

S:Tt»^Dury. '.'.J. C7701 

'̂ -Ci I V 3o{-(̂  
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SL'RFACE VATER INTAKES 

3UHEAU QF SAFE li.RINKlNS WATER 

NEW JERSEY DEPA.RTKENT OF ENVIRONMENTAI PROTECTICN AND ENERGY 

SOURCE WATERS 

. . . . . . . . . . . . . . . . . . . 
HANASOUAN RIVER 

flAlChAPONiX CREEK 

"AVLORTOvt; RCS. 

RCCKAWAV fiH/ER 

PVSIO* 

. . . . . . . . . . 
1319002 

1326004 

UO lOOl 

PURVEYOR NAHE 

HOWELL TWP. 

DEPT. S i W 

"ATCHAPONIX 

WATER SUPPLY C : . 

- y M OF BOCNTCh 

WAIER L T I L I T Y 

PHONE NUM{ 

...-.~-. 

508-478-4108 

:c : -2S9-77 ' ; ' 

.PURVEYOR 

RAILING 

AOORESS 

m M i c i s a ) B l d g . , P . O . SoxSSO 

H o x e U T w o . , N . J . 07731-D58O 

P .O. Sox 249 

l u i H c a m i l , N.J. 09062 

ICC Wosningicn Street 

Boonton, N.J. C7005 

'•IKEOL'T RES. :iO3001 SUTLER WATER DEFT :3:-938-72:: One Acre Rosa 

Eutler. W.J. C7«5 

LAKE WINONA 1414011 JEFFERSON TWP MUA ::i-697-1500 Municipal Bldg.. weldon Rd. 

Lalu HoDttcong, N.J. 07849 

LAKE SHAWNEE 1414011 JEFFERSON TVP MUA 

aTOE POTTS RES. 

WHIPPANY RIVER 

1424001 SOUTHEAST MORRIS 231-S3B-S60C 

coarn MUA 
101 Westem Avenue 

Morristcwn. N.J. 079S0 

nrrtoECONK R. 1506001 BRICK TWP 

MUA 

9CB.4SB-7Q00 1551 Route BB W e h 

Brlcktown, N.J, 08723 

MOLLT ANN'S 8K. RES. 

LONER PASSAIC R.TRIS 

1603001 HALOOH MATER OEPT 201-427-0096 407 Nortn Belnnt Avenue 

Nortn Haledon. N.J. 07508 

PASSAIC RIVER 

POTTCK RIVER 

160S002 PASSAIC VALLEY 201-256-1566 

VATER COmiSSION 

P.O. Box 198 

Little Falls, N.J. 07424 

VAKAOUE Rl'.TR 

WAKAOUl RES. 

MONKSVILLE RES. 

PASSAIC RIVER 

PORPTON RIVER 

!fc:3L'01 ••tfllH j; î SEV 

DISTRICT VATEB 

SJPPLY COMMiSSICN 

•:-7*-D22; 7"i i HinD<-oot A . i ' v j e 

wanaoue, N . J . CT^^SS 

jA/f^/%y^ 
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SURFACE WATER INTAKES 

iUREAU OF SAFE DRINKING WATER 

•:£W JERSEY CEPARTMENT OF ENVIRONMENTAL PRtJTErr::;; A.'sO EHcREY 

SOURCE WATERS 

ametmmmmmiewmmmmmmm 

P«ID# PURVEYOR NAME 

• » « « « • « • V « - « • • • « • • * > » a » s B » « 

PHONE NUMBERS 

P-.'RVEYOR 

MAILING 

AOORESS 

SALEM CAAML 1706300 i . i . OUPOMT 

DEi^CyRS 

609-299-5000 

6C9-S40-2900 

RotiU 130 

LAUREL LAKE l712Ca: SALEK WA.ER DEFT 609-635-035C :.-0 Gr-f.-es ?ir l :v*v 

EUINCTON MILL PO. 

ALLOWAYS CREEK 

1712001 ZAiir, WATER OEPT 

P*in.INSK!LL TRIB. ;S:3:C1 iSHANCiiV.'LLE 20I-94a-9919 

WATER DEPARTMENT 

= .:. £c:; taC 

9rancnvilie. K . J . 07826 

V A U K i a RIVER 

FRANKLIN PONO 

1906001 'RANKLIN WATER COMM. -ie Mair Street 

Frankiin, N.J. C7416 

MORRIS LAKE 

W A L U i a RIVER 

CQLESYILLE RES. 

W A L U U a RIVER 

LAtf RUTHERFORD 

1915001 NEWTON WATER OEPT 201-383-3521 

1921001 SUSSEX WATER DEPT 201-875-4B31 

39 Trln-ity Street 

Newton, N.J. .C7S66 

2 Main Street 

Sussex, f/.J. C7461 

M d U U a RIVER TRIB 1322017 LK. W A L U i a C U S 

UMSVALUUU 

P.O. Box 795 

Vernon, N.J .07482 

M U X i a RIVFR TRin. 1322017 HtSCANO LAKES IMPROV. 

POCHUDC CREEK. 

ffSERVOIR 

RA»«wAr RUTR 2C133C1 -:A»*'AV i.'Ar£'i C Z r " S 0 8 - 3 E E - G C S C • . ' ^ i ' - ' ! : ' . : < ! • . • • . • /..-ff̂ L.' 

- . - - ' • t . , . ... C"..;: 

RARITAN RIVER 

niLLSTDNE RIVER 

OEL.UIAR. CANAL FROM 

OSUUMRE RIVER 

AdOVE BULLS ISLANO 

2Q04O02 ILIi'iBETHTOWN 

WATCR COMPANY 

900-6*4-1234 P.O. £o.x 788 

-esifield, N.J. S'OSi 

^^'Vj^A 
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SOURCE WATERS 

SURFACE WATER INTAKES 

5UREAU OF SAFE DRINKING WATER 

l<£W JERSEY DEPARTMENT OF ENVIRONMENTAL PRDTECTIO.'t AKD ENERGY 

PWSIB# PURVEYOR NAME PHONE NUHSR5 

PUHVEYCR 

MAILING 

AOORESS 

DELAWARE RIVER 2103307 BASF COATINGS k INK •908-475-2220 i'.O.BCX 328.JAMES ST. 

cELVICERE,D7B22 

wUSCaVETCCNG THIS. 

r.lSE hlLL RESERVOIR 

3UR0 RESERVOIR 

DELAWARE RIVER TRIE. 

2109001 IACKETTSTOWN MUA 701-eS2-:-622 -;- ~riey C.". P.C. Box 450 

-sCKeilSloi, ;..:. C7EwC 

ERASS CASTLE CHEEK 

POHATCONG CREEK TRIB 

DELAWARE RIVER TRIB. 

2121001 i.J.AMERICAN WATER CO. 201-689-0037 

WASHIKSTCN SVSTEM 

233 Canoe 8roon Scaa 

Snort HIils, K. . . C7:7E 

BUCXHORN CREEK RES. 

DELAWARE RIVER TRIB. 

EISREEKCY ONLV 

2103D01 ru AMERICAN WATER 

BaviOEHE SYSTEM 

201-689-0037 233 Canoe firook Road 

Short Hills, N.J. 07078 

^/^'-'t^/r 
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.ARCS U CONTRACT 68-W9-0051 
MALCOLM PIRNIE. INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. SQ03-293 

Date: April I .̂ :?Q4 

Ouigomg Call 

To: .VtarkBoriek 

Affiliation: NJDEPE Freshwater Fisheries 

"Ime: 10:00 .̂ .M rv; p\f |-1 

i609)-'r-%'!iQfii 

Telephone No. 

Maicoim Pimie Staff: .Mark .Muller 

Summary of Conversation: 

Telephone No. 

Mr. Boriek stated that the Arthur Kill supports both freshwater and saltwater fish. He listed 
american se\s, 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 trying to address the problem of people ignoring the advisory. 

yMt. /Sy . / / / 

/ ^ 
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New Jerse/s RecreofionQJ ond Commercial Fishing Grounds 
of Roriton Doy, Sondy Hool̂  Day and Deiowore Doy 

INTRODUCTION 
'.ew jcrsev s v.vo largest emnavments. F.aritan Eav 

";-.• Sir.cv rooK Bay in tne nortn ana Delaware Bav 
a; tne southern ena ot the state, contam imoortant 
' sning grounas for a large numoer ot recreational ana 
;ommerc;ai fishermen. In aaoition to orovioing imoort
ant tisneries. mere are otner uses of the resources of 
:nese oays. Shiopmg reauires the maintenance of 
-eeowaier cnanneis ana the oisposai ot massive ouan-
nties ot dredge sooil. The mining industry has an 
nterest in sano deposits for fill material ano building 
aggregates. Various industries and municipalities use 
•.ne Day water tor treatment ana dilution of wastes ana 
' t r cooling water. Unfortunately, many ot these uses 
oiten aaverseiy affect tne tish ana sneilfish resources, 
commonly referred to as the living marine resources. 
by degrading their living space and thereoy reducing 
their populations. Also, because of our carelessness in 
disposing ot toxic chemicals, we contaminate many 
seatooa soecies. These ano other uses ot our coastal 
waters can directly affect fishermen by disrupting or 

creventing fishing coerations. 

Unfortunately, cjnng :r,e cast, exoioitation of the 
onysical resources of these large emoayments has 
oeen aone with little thought given to the fishery re
sources or tne fishermen wno aeoena upon them. Now. 
However, ail proooseo resource oeveiooment activities 
are suoiect to the process of environmentai review. 
This process nas greatly reauceo many of the negative 
effects. 

Information regarding the location of fishing ground: 
IS neeaed to protect both tish ano shellfish resource: 
and the fishermen tnat aerive ineir recreation or liveii 
nood trom them. The recreational ano commerciai fish 
ing grounds of New Jersey's ocean waters were de 
scribed in "New Jersey's Recreational and Commercta 
Ocean Fishing Grounds" (Technical Series 81-1). Thh 
repcrt is a continuation ot our mapping efforts anc 
presents the fishing grounas ot Raritan Bay. Sand". 
Hook Bay and Delaware Bay. 

METHODS 

The tisning grounds of Raritan Bay. Sanay Hook Bay 
ana Delaware Bay were oetermineo througn a survey 
:f commerciai and recreational fishermen from New 
Jersev ana Delaware. Although some fishermen were 
coniacteo m oerson. most were mailed survey forms 
and Charts. Our list of commerciai fishermen was de-
'ivea from commerciai fishing licenses. Party ano char
ter boat captains were selectee from our statewide list. 
^James of other recreational fishermen were obtained 
from fishing ciubs. bait shops ana the suggestions ot 
other anglers. 

Fishermen -.vere reouestea to oelineate specific 
areas they fisheo during the oast five years by eacn 
type of fishing gear, m the case of commerciai fisher
men, ana by soecies. in the case of recreational fisher
men. The completed charts were then anaiyzec in two 
ways. First, the irregular outlines ot delineated fishing 
grounas were transferreo to master cnarts. one for 
eacn soecies or gear type. When completed, these 
Charts aepictea the enure area fished by species or 
gear type for an the fishermen surveyed. Suryey cnarts 
were then analyzed auantitativeiy by overlaying eacn 
cnart.with a grid ana tallying eacn grid block that was 
covereo by any portion of a oelineated fishing ground. 

The grid size was 1.25 minutes souare (latitude) foi 
Raritan Bay and Sanoy HOOK Bay and 2.5 minutes 
souare datitudei for Delaware Bay. Separate tallies 
were Kept tor eacn type ot gear ano 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 aesignated secondar\ 
fishing grounds. However, in preparing the final ccm-
posite Charts, only the irreguiariy-snaped outlines ob
tained from the first transfer were plotted. This was tc 
insure that only that portion of a grid block that was 
actually fished was plotted. 

It should be noted that tnese cnarts show the fishinc 
grounas and not the distribution ot eacn soecies. Fish
ing grounas represent only a portion of the geographic 
range of a species. Their extent is often limited b\ 
factors such as the density of fish, the suitability of ar 
area tor fishing, aepth. regulatlpns. pollution and dis
tance trom port. Furthermore, the charts depict onl\ 
primary and secondary fishing grounds, areas where 
the maiority of recreational ana commerciai fishing oc 
curs: they do not include areas wnere rare or infreguen 
catches are made or wnere a species is taken as c 
bycatcn ot another soecies. in addition, fishing grounc 
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:ounaaries are not permanent. Fishing erfon aaaots to 
:::anges in fisn cistribution ana the location or grounas 
:3n varv trom year to year. ~-e intormation containeo 
:r. tnese cnarts must therefore oe ccnsioereo in tne 
:ontext cf t:me. Also. ,; must ce recognizea f^at 
^iinoucn tne survev inciuaea a large arc c:verse sam-
::e c: New ^erseys recreational ana commercial 
• snermen. not an fishermen were inter^/iewea. ~~ere-
'cre. £cme actively fisnea areas mav -sve ceen 
:minea. 

"-.e cnarts of Raritan Bay ana Sanav r̂ ooK Bav m-
::cate f e r-sning grounas or cniy New ^.ersey fisner-
men. ~'"e cnans of Delaware Bav aeoict tne fisnmg 
crounos ot fishermen trom ootn New jersev ana Dela-

.vare. Commerciai fishing activities in Delaware Say ar 
:reativ inTtuenceo cy tne state oounoary ime. wnic 
zeneraiiv follows tne sniooing cnannei near the miaai 
:f the cav. Commerciai fisnermen are. for the mo: 
can. restrictea cv licenses ana regulations to tneir rf 
selective siaes of the oay. "'-•js. tne commercial fishir 
grounas ot New jersev ana Delaware fishermen oc 
::ctea cn tne cnarts are exclusive, in tne case of re'. 
-eationai tisneries. tnere are no area restrictions an 
angiers trom ootn states mix over mucn of the fishir 
crounas. The areas on tne cnans lapeileo "Delawai 
"nly" are nsneo oniy cy Delaware anglers, oecaui 
:ney iie too tar across tne oay ror New Jersey angie 
;o reach. 

PHYSICAL CHARAaERlSTICS OF THE DAYS 

Roriton Day and Sandy Hook Day 
Raritan Bay and Sandy HOOK Bay is a trianguiar-

snaoed embayment measuring nine by twelve miles 
and has a surface area of 109 sguare miles. It receives 
freshwater inflcw from several drainage systems in
cluding the Hudson. Passaic and Hackensack Rivers to 
the nonh. the Raritan River to the west and the 
Navesink River to the south. The Bay system is divided 
between New York and New Jersey. Two shipping 
channels lead into the bays. Starting at the seaward 
edge, Ambrose Channel cuts nonhwaro under the Ver-
azano Narrows Bridge to New York Harbor and the 
Hudson River. Sandy Hook Channel enters at the tip 
ot Sanoy Hook and proceeos westward to Penh 
Amooy, the Anhur Kill ano Raritan River. Chapel Hill 
Channel loms these two mam cnanneis in a nonn-souin 
cirection. Except for the snipping cnanneis. most of 
Raritan Bay ana Sanay Hook Bay is relatively shallow, 

-^j^i.isuaily less tnan 20 feet in depth. Tides enter and leave 
the bay m a counter-clockwise gyre. Flood tides bring 
higher saiimry ocean water in througn Amorpse Chan
nel that flows along the New York shores. Ebb tides 
arain less saiine waters from the New jersey snore out 
to the ocean througn Sanoy Hook channel. The volume 
ot the tidal prism is 9.2 billion cuoic teet and the mean 
tidal range is 5.5 feet. 

The snores of Raritan Bay and Sanoy Hook Bay and 
the numerous rivers, streams ano tidal creeks that flow 
into them are the most highly industrialized and 
uroanized in New Jersey, industriai and sewage ef
fluents and storm-water run-off have resulted in severe 
water pollution and fish contamination, particularly in 
the northern aramage systems. Fortunately, public ef
forts ana laws to reduce pollution are leading to im-
proveo water ouality. As a result, blue crabs, strioea 
bass, ciuefish and other marine organisms are return
ing to many areas, sucn as Newark Bay and the 

HackensacK River, wnere they nave oeen absent t 
decades. 

Delaware Day 

Delaware Bay is 46.7 miles long and has an averai 
width of 15.3 miles. It has a surtace area of 720 squa 
miles and a volume of 4.7 trillion gallons. Althougn t 
major source of fresnwater is the Delaware Rivi 
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 
the various tributaries. Tidal influence is mucn great 
nowever. with over a trillion gallons of seawater ent 
ng the oay aaiiy. Tidal circulation follows a count 
clockwise partem. Entering seawater tends to toll 
the New Jersey shore and tidal water mixed w 
fresnwater tends to exit along the Delaware shore, f 
this reason, the Delaware side exhibits much grea 
variations in salinity. Tides extend from the mouth 
the bay, wnere the mean range is 4.1 feet, to as 
upstream as Trenton Falls, where the mean range 
6.8 feet. 

About 80 percent of Delaware Bay is less than 30 fi 
deep. The snipping channel, with depths df 40 td 
feet, runs close to the center of the bay and is border 
on eacn side by shoals only 6 to 20 feet deep. A de< 
water area on the Delaware side of the channel n» 
the mouth ot the bay serves as a ship anchorage,' w 
depths of 60 feet and more. Wide shdals lesis than 
feet in depth border ootn the New Jersey and Delaw? 
shores. One large shoal extends from Egg island Pc 
to Cape May Point. Another set of shoals, called T 
Rips, extenas out from Gape May Point panially acre 
the mouth of the Bay. 
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. ast stretcnes of tidal marsn ooraer Delaware Say 
- snare contrast to the uroanizea snores ot Raritan 
:2v ano Sanoy nooK Bay. Unlike the nonnern can of 
-s state, mere nas oeen mucn less inaustnai or resi-
.entiai ceveioonent aiong Delaware Bav. 

- TSSO sfjoy cy tne University of Delaware inaicaiea 
-at iC2 soecies c: 'ish can oe founa :n tne oav. Over 
:J CT tnese use tne estuary as ootn a soawning ana 
•jrserv crcuna. " s Delaware River was once an im-
rortant migraiorv catnway ana sorawning grouna for 
inaorcm.cus soecies. sucn as snap, "erring ana 
;trioea cass. heavy municipal ana inaustnai ooiiution 

'rom Philaoeipnia ana Camaen. nowever. nas resulted 
n seriously iow oissoivea oxygen ieveis curing tne 
summer. T'nis pollution DIOCK naa prevented fish in 
^DSiream cortions o: tne river trom returning to tne 
sea. nowever. in tne last tew vears. tne City of Phitaoei-
cnia nas comoieteo us last sewerage treatment facility 
i.no the waicr GJaiitv u3 '.veil ac tns cissoivea oxygen 
eveis nave mcreasea ccnsiaeraciv. ~'-;s nas ailoweo 
tne snao runs tc increase after a naif century of re-
-uceo copulation ieveis. Unfortunately, strioeo Pass 
-eoroauction m tne river ccntinuea tc remain at a low 
evei. 

RECREATIONAL FISHERIES 

Weakfish 
Season 

The weaKtish. sometimes called gray sea trout, is the 
primary target of Delaware Bay anglers. Weakfish enter 
the Bay, usually in mid-April, to spawn. As they first 
enter, they dP not actively feed. By early May, however, 
feeaing increases as water temperatures rise. The first 
.vave of fish to enter the bay are old. mature fish 
.veigning 6-14 oounds. Many leave after spawning in 
mia-June ana migrate northwara along the coast. A 
secona wave, aiso of mature, but smaller tish (3-6 
oounas). arrives as the first wave exits. After spawning, 
the secphd wave aiso departs and is replaced 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 impprtance in Raritan Bay and Sandy Hook 
Bay, v/nere it is believed to spawn. The first weakfish 
are taken py angiers during mid to late June. Large fish 
are caugnt in the bay and along the oceanfront by 
anglers throughout the summer. 

Fishing Grounds 
Roriton Ooy and Sandy Hook Ooy 

The primary fishing grounds include the areas be
tween Ambrose. Sandy Hook and Chapei Hill Chan
nels, between Sandy Hook and Earle Pier land the 
oceanfront aiong Sandy Hook. Secondary grounds ex
tend further into the bay ahd include a large area^ 
bordering Penn Amboy Channel and another area 

along the west side of Chapei Hill Channel and the 
Shoals surrounding West Bank Light. Another second
ary ground occurs at the mouth of the bay, north and 
soutn ot Amorose ano Sanoy MOOK Channels. 

Delaware Day 

The primary sportfishing grounds extend from Bran-
dywine Shoal up the bay to Cross Ledge and from Egg 
Island Point and Deadman Shoai to Blake and Lower 
Middle Channels. The secondary grounds cover most 
of the remainder of the bay from Arnold Point Shoal 
to the shoals at the mouth of the bay. 

DIuefish 
Season 

Bluefish enter New Jersey s maior bays in early May. 
Until their departure in late OctPber. the bluefish popu
lation IS represented by one or more year classes, from 
young-of-the-year fish, called snappers, to 15-pounc 
jumbos. Bluefish less than three pounds ddminate the 
popuiation throughout the summer. 

Fishing Grounds 
Ror i ton Doy o n d Sondy Hook Ooy 

Although bluefish are caught at one time or anothe; 
throughout the entire bay, the primary fishing ground: 
extend from the Verrazano Narrows Bridge to Ambrose 
Channel, encompass the large area at the mouth of tht 
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tav Doroereo by Chaoei Hiil. Sanav MOOK ana Am-
c'ose Channels, ana extena aiong tne oceantront orf 
Sanav MOOK. 

Delaware Ooy 

.Vhile orjerisn are taKen tnrougnout tne orfsnore oor-
:n c tne cav as far ucoav as Shio . cnn Sinoai. ; - s 
':marv grounas extena t 'cm Eranovwine ana Deaa-
-an Shoai LID tne nonn sioe of tne snipping cnannei 
; Ben Davis Point Shoai. 

aauit t:sn remain :n tne cavs tnrougnout tne vea 
-•though winter •cunoer enter Delaware Bay. tne 
- j m o e r s are reiativeiv smaii. canicuiariy in recer 
..ears, ano oresentiv co not s „coor t a soorttisnery. 
5. nowever. an imcortant soecies m Raritan Bay an 
Sanav MOOK £av. Most t:sn:ng activity occurs curir 
".'alCM aiiu Aum. /v'rth coio water lemoeratures in j am 
i.'v anc Feoruarv. ,v;nier ' : c jncer co uttie feeoing ar 
:nus are rareiv caugnt cv angiers. 

Fishing Grounds 
Roriran Day and Sanoy Hook Ooy 

"he orimary fishing grounas extena from the Hig. 
ianos Bridge aiong Sanoy MOOK to the cnannei ar 
arouna Earie Pier. Seconoarv grounas include the art 
•rom Sanav HOOK along tne snore to Matawan Cree 
the mouth ot the Arthur Kill ano the area oetween Per 
Amboy Channel ana Great Kills Harbor. 

Winter Flounder 
Season 

Adult winter fiounaer enter New Jersey bays in No-
vemoer ana remain until late Aoril. when they return 
to the ocean to spend the summer. Juveniles ana some 

An angler unhooKS a Oluefish caught at the mouth of Dela
ware Bay. 

Summer Flounder 
Season 

Summer fiounaer. called fluke m the northern p 
of the state and fiounaer m the south, enter New Jers 
bays in late April or eariy May. They speno the sumn 
feeoing in the pays ana then rnove mto the ocean 
early Seotemoer prior to their offshore migration 
wintering grounas offshore as far as the edge of ' 
continental shelf. 

F ish ing G r o u n d s 

R o r i t o n D a y a n d S o n d y H o o k D a y 

The primary fishing grounds include the area at • 
mouth ot the bay between the three cnanneis and t 
tween Sandy Hook and Earle Pier. Secondary grour 
mclude the large area spanning the length of Sta' 
Island and the area to the west of Earle Pier on eiti 
side of Perth Amppy Channel. 

Delaware Day 

The primary summer fiounaer fishing grounds 
tend from Branaywme ana Deaoman Shoals up b 
sides ot the snipping cnannei to Cross Ledge. " 
secondary grounas surrouna the primary grpunds £ 
incluoe the snoais at the mouth of the bay. 
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Striped Doss 
r e a s o n 

Stncea cass. :anea rocK z ' Caiaware Eav. are 
caught cv angiers m Delaware Bay ana Raritan Bay ana 
Sanoy MOOK Bav oetween mia-Aori i ana m:a-Novem-
cer. During tne eariy season, strioers are founa m tne 
nterior carts ot the oay. As tne season crogresses. 
they seem to move towaros tne moutn of tne oay. 

Fishing Grounds 

R o r i r a n Ooy a n d S o n d y H o o k Ooy 

The primary fishing grounds for stripeo bass include 
tne area oounoea by Sandy HOOK and Chapei Hill 
Channels. F.ocKaway Point. West BanK. tne Verazano 
Narrovrs Bridge ano the beacnfront along Sanoy HOOK. 
Secondary grounds include the bayfront along Staten 
Island and the New Jersey shore between Union Beach 
and Highlands. Earle Pier and the west side of Chapel 
Hill Channel. 

Delaware Day 

A minimal amount of fishing is directed at striped 
bass m Delaware Bay. Stripea bass are caugnt at the 
moutn of the bay on the vanous shoals, collectively 
known as The flips, and up the bay on shoals that 
borcer the snipping channel sucn as Cross Ledge. Ben 
Davis Point Shoai and Ship j ohn Shpal. 

Sea eass 

'autog 

Scup 

Spot 

Croaker 

Sea DosSr Toutog, Scup, 
Spot ond Croaker 

Season 
A variety of bottom tish, including sea bass, scup, 

spot, croaker and tautog, are caugnt by anglers be
tween Apri l and October. Spot and croaker inhabit 
sand, mud and shell bottoms. Sea bass, progy and 
tautog prefer shell and rocK. 

^ ^ ^ Galling a Sandy Hook 
~ __J- Bay striper. 
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Fishing Grounds 
Rortfon Day and Sonoy Hook Day 

Bottom fish are founa tnrougnout tne oav arouna 
-aturai ano aniticial structures sucn as oiers. lenies. 
• xea cnannei markers, gravei oars, sneiifish oeos ana 
zeons. The largest areas are tne Tin Can Grounas ana 
=omer Shoai at the moutn of the oav ana the sneilfish 
:2as otf Union Beacn. Other smaiier areas inciuae tne 
-•gnianos Bridge, Earle Pier. Atlantic nignianas oreaK-
•vaier. tne isianos arouna West Bank, the tip of Sanoy 
-COK. C!d Orchard Shoai. tne oeeo noies orf Penn 
-mooy ano to the west of Chapei Miil Channel. 

Delaware Day 

n Delaware Say, most of the oottom fishing grounas 
are on sano. mud or oyster sneil bottom. The area 
surrounding Deadman Shoal has oeen productive for 
croakers. Spot are caugnt along the baysnore at 
Bidweil Crlek, Egg Island Point and Fortescue. Sea 
bass are caught, usually incidentally to the taking of 
summer flounder, over a wide area, including Egg 
siana flats ana the Punk Grounas on the New Jersey 
sioe. and from Fourteen Foot Light to the Shears on 
the Delaware side. Tautog are caugnt around artificial 
rock structures such as Brandywine Light and the 
Lewes Ferry breakwater. 

Dlock Drum 
Season 

Although black drum historically were caught in the 
oays throughout New Jersey, they are now almost 
entirely restricted to Delaware Bay. Drum enter the bay 
n May to spawn. After spawning, they remain in the 
bay throughout the summer, but are most actively 
fisheo during May and early June. 

Fishing Grounds 
Delaware Day 

The primary sportfishing grouna tor black drum is 
bounoed by Bay Shore Channel ano Deadman Shoal 

cn tne east ano Branovwme Shoai ana Fourteen Fo 
BanK on tne west. Seconoarv grounas surrouna tr 
ceripnerv ot tne orimarv grounas ano inciuae sever 
areas on tne Delaware sioe near Old Bank Shoai ar 
tne nawKnest. 

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 spprtfishermen in Delaw 
Bay. Sharks enter the bays in June and stay until ŵ  
temperatures begin to decline m September or Oi 
ber. Adult female sandbar snarks use Delaware Ba' 
an imponant pupping area. They usually do not f 
during the time subseouent to giving birth to live yoi 
The adult males remain offshore and thus are not fc 
in the bay. 

Sharks have orovideo a oopular sportfishery in C 
ware Bay for over 50 years, out little fishing activity 
been exerteo tor them in Raman Say and Sandy t-
Bay. 

Fishing Grounds 
Delaware Day 

The most productive snark fishing areas have i 
the ends or edges of deep sloughs and channels 
the nnoutn ot Delaware Bay. There are two prit 
shark fishing grounas. one on the New Jersey sit 
the Shipping Channel to the east of Brandywine S 
and another on the Delaware side of the channel i 
anchorage. Secondary fishing grounds occur alon 
Shipping Channel as far up the Pay as Ben Davis 
Shoal. 
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COMMERCIAL FISHERIES 

Drift gill net 

Staked gill net 

Gill Net 

Description of Gear 

Two Pasic types of gill nets are used in Delaware Bay, 
tne staked or anchorea net and the arift net. Staked 
nets are set oetween wooden stakes or poles that are 
^iiner ariven or lettea into the bottom. Ancnoreo nets 
are neia in oosition oy a series ot ancnors. Due to 
strong tidal currents, staked nets are usually set m 
coves and snoal areas less than 15 feet deep. To 
'urther reauce drag, they are also relatively snort. 
usually less man 180 feet in length. A lead line at the 
base Keeps the net on or near the bottpm. A flpat line 
aipng the too rises ano falls with the tide ana Keeps 
the upper edge of the net at the surface of the water. 

Drift nets are ailoweo to drift with the current and are 
usually usea in water ceep enough so tnat the lead line 
does not touch bottom. They are much longer than 
staked nets, ranging from 300 to 1,200 feet in length. 

Gill nets are made of monofilament or fine nylon that 
s relatively invisible in the turbid bay waters. The mesh 
size used is dependent upon the target species. 
Stretched mesh of 5' or larger is used for shad, large 
weakfish and bluefish. Mesh of 2 3/4" or larger is used 

river herring, mennaden. white perch, and small 
.ikfish. 

Only staked gill nets for shad are allowed in Raritan 
Bay and Sanoy Hook 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 only permitted on the oyster grounds. 
Elsewnere. only drift gill nets are permitted. 

Season 

The use of staked or ancnoreo ano drift gill nets is 
confined to particular seascns by law. The prescribed 
seasons, however, are liberal and the netting period is 
limited more by the availability of fish than regulation. 

Staked gill nets are usually first set in late February 
or March, to catch shad migrating up the Delaware or 
Hudson Rivers to spawn. Other early species include 
river herring, mennaden and white perch. The herring 
and menhaden are sold for crab bait. 

Drift netting oegins with the arrival of weakfish and 
bluefish in mid-April. The weakfish is the mpneymaker, 
having the highest market value ot the fish caught in 
volume in the two bays. 

Most staked nets are pulled our during mid-May due 
to a number of problems, including the invasion of 
horseshoe crabs, which create extensive net tangles 
and damage; warm water temperatures, which lead to 
sppilage of fish; and the fouling of nets with slimy algae 
and stinging sea nettles. The few staked nets that are 
fished throughout the summer are primarily intended 
'or mennaden. 
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Gillnetting shad and weaxtish on Delaware Bay. 

Drift nets are used throughout the summer and eariy 
fall, althougn the greatest effort is expended during 
spring and early summer. 

Methods 

Staked gill netters operate anywnere from a couple 
;f nets to 40 or more. A small numoer of nets can oe 
cnecKeo oy one man. out a large numoer reauires a 
two-man crew. Weatner permitting, nets are cnecKeo 
every aay. To check the nets, a boat starts at one end 
of a row. and is hauled along from ooie to pple. via the 
net lines. As the nets are lifted and pulled across the 
boat the tish are removed. 

A drift net is followed and tenoed continuously Py the 
fisherman. It is set in a line perpendicular to the flow 
of the current and may oe set many times during the 
oay. 

Fishing Grounds 

On Delaware Bay. staked gill nets are set in the shal
low cove areas on the New Jersey side. The primary 
drifting gill net grpunds here extena from the cnannei 
to the oaysnore from the Cape May Canal to Egg islano 
Point. In Raritan Bay and Sanay Hook Bay, stakea nets 
are confineO' to the nearsnore area oetween Keyport 
and Port Monmouth and along Sandy Hook. 

\ . - _ 

Pound Net 

Descr ipt ion of Gear 

Pound nets are stationary fish traps. In Raritan Ba 
tney nave oeen m use for over a century. Pouno ne 
are strung on long narawooo ooies that are driven 
jetted into the bay bottom. They are set perpendicui 
to the prevailing shore and tidal currents tc interce 
fish as they travel up and down the bay. When sevei 
pounds are set in the same area they are aligned ei 
to eno to form a long continuous oarrier tP fish mov 
ments. 

The overall length of pound nets is 500 to 750 fe 
A long leader (400 to 600 feet in length) consisting 
9 inch stretched mesn netting acts as a barrier to mc 
ing fish. The natural tendency of fish encountering t 
leader is to go around the net by heading offshore 
deeper water. As fish move aown the net. they en 
the first ot two neart-shaoea funnels. The heart sha 
tends to alwavs airect the fish further into the inter 
of the net. Eventuallv. they oass tnrougn the final fun 
nto the souare-snaoeo oouna or holding ppcket. "i 
pocket IS about 50 feet long on a SKle and nas a 
floor. 

Season 

Although m some years pouno nets may be eree 
as early as late February, the more typical start 
operations is sometime curing April. The season 
tends through the summer into OctoPer or Novemt 
After fishing operations end. the net and poles 
removed to prevent their loss when ice locks the 
m winter. 

In early spring, the catch consists of shad, herr 
and mennaden. Menhaden caught In pounds are s 
as bait for other commerciai ano recreational fisher 
Summer catches are aommated by bluefish and we 
fish. Other soecies taken include summer flount 
butterfish. northern puffer, sea bass, sturgeon and : 
crab. 
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Methoos 

Eacn cay. weather permitting, tne nets are cnecKea 
ana empiied of their eaten. A oouno boat enters tne 
oocKet by lowering one eoge of the net. The floor of 

tne net IS then raisea very siowiv until the fish inside 
are restrictea to a smaii section of the oocket. The 
'snermen tnen laaie tne eaten :nto tne coat usinc a 
cng-nanoiea cio net ana a ocwer wmcn. 

Every rwo or tnree weeKs. tne nets must oe taKen to 
ana for washing ana arving. 7'-:s orocess removes tne 
aigae wnicn grows on ana ciogs tne net. While one net 
s oeing cieaneo. a rresn one is - jng cn tne ooies in 
ts Place. 

Fishing Grounds 

"here are two orimary pounc net grounas in Raritan 
ano Sanay HOOK oays. The one m Sanoy Hook Bay is 
ocaieo along Sanoy HOOK lust nonn ana west of 
Horsesnoe Cove. The area in Raritan Bay is mucn 
arger, extenoing from Earle Pier to Keypon, althougn 
the maipriry of nets are locaieo to the north of Earle 
Pier. 

Eel Pot 

Description of Gear 

The typical eel pot is a 3-foot cylinder. 10-12 inches 
m diameter, made of plastic coated rectangular mesn 
wire with two net funnels. The funnels divide the ppt 
nto two compartments. The external one serves as a 
cait ana entrance cnamoer, wniie tne internal one is 
a noiaino cnamoer. Pots for catching large eeis for saie 
as fooa are mace with 1/2 inen oy i men mesn. Pots 
for small eeis that are either salted for crab bait or held 
live for sportfish bait are maoe with 1 /2 inen by 112 inch 
mesn. 

Season 

The eeling season begins m mid-April as eels 
emerge from their winter dormancy m the mud. Fishing 
continues until bay waters cool in late October. Eeling 
activity declines from late June to mid-August, when 
water tempenatures get very warm and eels becpme 
difficult to Keep alive in the noiding pens. 

Methods 

Eel ppts are set in tidal creeKs or along the baysnore 
either maividually or in small strings. They are marked 
with floats or stakes. Individual eeiers may set and tend 
50 to 80 pots or more. 

Eels are Kept alive m large, floating boxes or pens. 

10 

In the summer, when oissoivea oxygen levels are low. 
aeration is often needed 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 tor eels are in 
Europe. They are packed on ice in crates and shipped 
overseas by airplanes. 

AlthPugn surt clanns and fish are used, female horse
shoe crabs are the preferred bait for catching eels. 
Horsesnoe crab fisheries have developed td supply bait 
fdr the eel fishery. In Delaware Bay, hdrseshoe crabs 
are caught in small wire pound nets that are set in 
shallow water along the beacn. In Rantan Bay and 
Sandy Hook, they are caugnt mostly by modified crab 
oreages. 

Fishing Grounds 

In Raritan Bay and Sanoy Hook Bay, eels are caugh-
m the tidal creeks and along the baysnore during the 
cooler months of spring and fall. During the warm sum 
mer momns, pots are set along the edge of Pertf 
Amboy Channel. 

In Delaware Bay, eels are caught in the tidal creek; 
and a 1/2 mile wide strip along the entire bayshore 
during October, pots are occasionally set as far off 
shore as 2 miles. Pots are also set along the snippin 
channel in the upper reacnes of the bay during mic 
summer. ^ _ -

3t 
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Commercial fishermen tend a pound net in Raritan Bay. 

Lobster 

Description of Gear 

"he tyoicai New Jersey lobster pot is a rectangular 
cox mace of oak lathe witn a oair of net entrance 
•^nneis. CeDenoing on the preference of tne fisherman, 
cots either nave flat or rounoeo toes. A looster pot nas 
two comoartments. with a net funnel leaoing into eacn. 
The initial one is for entry ana bait ano the seconO is 
for noioing tne eaten. Woooen aoors or flaps permit 

access tc bait and to empty the pot. The ppts are tarred 
to preserve the wood ana netting; oricks are secured 
to the bottom for ballast. 

Season 
In the bays, lobstering eegins in mio-June. extends 

througn the summer ana has a final spurt m October 
before the fishery arops oft. 

Method 

Lobster pots are set in strings of 6 to 25 pots, each 
connected to a main line. Flag buoys, marking the lo
cation of the pot string, are attached to each end of 
the mam line. Pots are oaiteo with mennaden or scraps 
of fish. 

Fishing Grounds 

In Raritan Bay ana Sanoy Hook Bay, lobster pots are 
set along the edges of Ambrose. Sandy Hook. Chapei 
Hill, and Penn Amppy Channels and in the deep holes 
west of Chapei Hiil Channel: 

In Delaware Bay, lobstering is restricted to Delaware 
fishermen in the area around the breakwater at Lewes 
Delaware. 
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Csmmerctai styie crao pot 

escripTion of Gear 

Dlue Crab Pot and Dredge Crab areage 

Eiue craos are narvestea commercially with pots in 
-e warmer montns ano with dredges m the winter. The 
.oicai Delaware Bay crab pot is a 2-foot cube con-
tructeo of galvanized, hexagonal weave haroware 
ctn, "'-e Dot consists of an upper chamcer or parlor 

:r noiQing craos ana a lower cnamoer wmcn nas 2 to 
: entrance iunneis ana a oait cylinder. Four paaaies 
3f cement or aspnalt are attached to the bottom ot the 
cot for weignt. Some crabbers tar their pots to inhibit 
corrosion and add zincs to retard electrolysis. Pots are 
set individually in lines or circles and are marked with 
numoereo floats. Crab pots are baited with mennaden. 

' " ing or other fish scraps. 
b dreoges nave steei frames and either cnain 

iins. wire or net oags for collecting the eaten. The front 
of the aredge is eduipped with teeth that scrape a few 
nenes into the sand or mud bottom and lift out the 
tt'SPs Duriea there. Each beat usually drags rwo to six 
creoges simultaneously. The larger boats are 
rouiDDeo WUh nyorauiic winches that pull the dredges 
-c to tne ceat ano out of the water. The maximum 
creoge size oermittea in Raritan Bay ana Sanay HOOK 

Eay IS a 75 ^ncn wiae oar with 6 inen teetn. 

Season 

Blue crabs emerge from their overwinter stay m the 
mua in Aorii as water temperatures increase. The pot
ting season usually begins in late April or May and lasts 

Batting crao pots 

jntil eariy Novemoer wnen coid water temperatures 
seno the craps into tne muo again. Sheoaer craps are 
mostly caugnt m June m oots. The oreoge fishery ex
tena from Decemoer througn Marcn. 

Methods 

In Delaware Bay. individual craPbers operate lines of 
"00 tc 300 pots. Weatner permitting, the pots are 
cnecKeo every oay. Crap potting is typicaiiy a two-man 
operation. One man operates the boat and pulls. 
empties, re-baits and re-sets the pots, wnile the other 
man sorts and puts the catch into bushel baskets. 

The pots are moved periodically to follow the move
ments of the crabs. The typical seasonal pattern of the 
blue crab includes a general inshore movement to the 
baysnore and tidal creeks during the spring and an 
offshore migration to deeper, saltier waters aurmg late 
fall. 

Fishing Grounds 

On the New Jersey side of Delaware Bay, the primary 
ootting grounds extena from Fishing CreeK on Cape 
May up the pay to Oidman s CreeK. Most fishing activity 
occurs within a mile or so of the oaysnore and in the 
tidal creeKs legally open to eraopmg. At times, pots are 
set further offshore, to the edge of the snipping channel 
in the upstream portion of the crab grounds. 

On the Delaware side, the bayward edge of the crab 
potting grounds is the Misipillion River. The majority of 
activity occurs nearsnore. but at times pots are set as 
far as five miles offshore. 

The olue crap dredging grounds in Delaware Bay are 
located m the deeper waters surrounomg the shipping 
cnannei near the mouth of the bay. Blue crabs prefer 
mud bottoms m the deeper sections of the bay for 
overwintering. Crabs avoid oyster sneil bottom, which 
:s fortunate for crabbers, since these areas are legally 
off limits to crab dredging. In years when concentra
tions of wintering crabs are low. there is little or no 
dredging effort. 

In Raritan Bay and Sandy Hook Bay. the dredging 
grounds extends from the Raritan River to the mouth 
of the bay m depths usually exceeding 12 feet. They 
nclude the areas on either side of Perth Amboy and 
Chapei Hill Channels ano Sandy Hopk Bay. 
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Oyster Dredge Y^ 

Descr ioTion o r G e o r 

Dysters are narvestea .van 'arge steei-trame 
creoges. uo to 54 inches across tne tootn-oar. tnat are 
tcwea across tne oottom. A steei. rmg-mesn cag on tne 
cacK of the areage holds the eaten until it ;s nfteo 
"yarauiicaiiv ana cumpea on oecK. Althougn oysters 
are now narvestea under power, most of the ooats m 
the fleet were formerly sailing aredge ooats tnat were 
convertea to power when it became legai m 1945. 

Season 

Dvsters may ce legally narvesteo from an leaseo 
grounas oetween Septemper and June. Since 1975. 
summer narvest has been permitted pn leased areas 
below the Southwest l ine. Oyster seed is transplanted 
from state-owned beds to leased grounds during "Bay 
Season . m May and June. 

Methods 

Oyster culture begins with the transplanting of seed 
from state seeo beds to leased grouna m late spring. 
Seea oysters are allowed to grow on leased ground 
until reaehihg narvestaPle size. The peaK market and 
narvest of oysters occurs during the fall holidays, oe
tween "nanKsgiving and Christmas. 

Cvsters are scraoea from tne bottom y^itn oreoges. 
•^Uer tne eaten nas oeen cumpea on oecK. fishermen 
cull the live oysters from sneil anc otner oeoris. Culling 
was formerly done py nana, but most boats now use 
mechanical culling devices. 

"he cay s catch is taken to processing houses m Port 
Norris and Bivalve where tne oysters are either packed 
iive in Doxes and shipped to marKet or snucKed ana 
further processed. Shucked oysters are either packed 
fresn tn tins or breaded and frozen before oelng sent 
to marKet. All of the shell remaining after orocessmg 
is storea for eventual return to the oyster oeas. Shell 
material is neeaed to prpvice a suitaPle supstrate for 
oyster larval attachment ana thus is valuaole for main
taining and increasing proauetion on the seea beos. 

Fishing Grounds 

"he importance of the oyster oeos of Delaware Say 
"̂ as oeen recognized since colonial times. Prior to the 
mio 1800s. tne oyster industry primarily suPsisted by 
the direct marKeting of oysters from tne 'Natural Oyster 

Seas . ~'--e comoiexion of the maustrv cnangeo during 
t"e oecaoe orior to 1850 wnen tne ovstermenreaiizec 
t-at 11 was economicaiiv aavantageous to •oiant ana 
rstaoiisn ""ventories or ovsiers cevono the natural 
ceos. C s t e r s were neio in tnese cianting areas until 
;n ootimum, marKet s;z3 was reacneo. The oyster m-
c js t rv )s now oaseo uoon two D::nc;oai areas, tne Natu-
'31 Seea Beas ano tne teaseo P'anting Grounas. 

"•-e Natural Seeo Beas. tc: t-.c- m.cst cart, occucy an 
3.-ea aoove tne Souinwest L.ne. a .tne or aemarcation 
.vnicn nas nistorieaiiy separatee the Planting grounas 
•-om t re Natural Seeo Beas. " '-ere are approximately 
•2.000 acres c: crcauctive seeo ceos ana anotner 
2.000 acres of marginally proouctive oeos oetween tne 
Southwest Line anc Artificial isiano. Average salinities 
'or tne seeo areas range from 21 oarts per thousand 
ppt) at tne Southwest Line to ^ or 5 opt at Artificial 

:slana. Water aeptn ranges from 5 to 25 feet. 
The planting grounas encomoass apprpximately 

90.000 acres, of which 29.000 acres are currently 
leasee for planting purposes. Only a small percentage 
of this leasee area is. however, routinely used. 

Oyster oroouction has fluctuated, sometimes rather 
aramaiicaily. tnrougnout tne recoraea history of the 
fishery. Early estimates inoicateo that the annual seed 
harvests freduently exceeded one million bushels, with 
occasional higher estimates. These estimates may 
have been somewhat inflated, however, due to the lack 
of discrimination between native and imported seed 
stocks. 

During its recent history, the industry was devastated 
by an epizpotic parasite commonly referred to as MSX. 
This parasite was initially recognized in the late 1950s 
and was resppnsible for the death of oysters on the 
planting and. to a lesser extent, the seed areas of the 
bay. It was estimated that as much as 95 percent of 
the market bed oyster stocKs were lost within three 
years after the onset of this oyster disease. As a result 
of high mortalities in these traaitionai oyster olanting 
grounas. a new area of aooroximately 7.000 acres, 
^^ocatea aoove the Southwest Line ano adiacent to 
some of the natural beos. nas oeen made available tor 
planting purppses. This area has lower salinity ranges 
and Is therefore not as affecteo by MSX. 

Oyster areage coat 
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THE SHELLFISH RESOURCES OF SANDY HOOK AND RARITAN DAYS 

INTRODUaiON 

i.nce tne "arvest of sneilfisn nas oeen croniblteo in 
= ar!tan Eav ana Sanay HOOK 6ay in t964. ,1 was not 
cossjpie to aeimeate current fishing areas tnrougn the 
crocess of fisherman interview, insteaa. the Bureau of 
Sheiifishenes initiated a sneilfish inventory of these 
areas in 1983. 

"he primary purpose for conducting an inventory 
.vas to orovide current information on the distribution 
and abuncance of the various shellfish species. The 
aata ccilecieo terms the basis pn which management 
programs are developed. Before a resdurce can be 
effectively managed information on resource abun
cance. location and its weil-being must oe Known. 

The inventory data also provide an additional benefit 
when conducting assessments of coastai development 
proiects. Activities such as dredging, spoil disposal, 
pipeline or cable routing, discharge of sewage effluent, 
marina construction as well as residential and com
mercial development along the coast have the potential 

to aaverseiv affect the sneilfish resources by con
tamination or eestruciion ot sneilfish oopuiations. as 
weii as the destruction of its habitat. The mformatidn 
derived from the inventory prpgram is extremely useful 
n the development review orpcess and serves tc 
protect important sneilfish beas from tne negative im
pacts associated with these activities. 

The sneilfish inventcry prpgram was designed pri
marily to sample hard clam populations because the 
most current historical information indicated that thi; 
species was the most abundant and widely distributed 
the samoiing technique employed was also capable 0 
cPllecting other shellfish species sucn as oysters, sot 
clams, surf clams and blue mussels. 

The inventory of Raritan Bay and Sandy Hook Ba 
haa been the first systematic shellfish survey cor 
ducted of New Jersey estauries in over twenty yean 
The Bureau of Sheiifisheries is continuing this prograr 
throughout all of the state's estauries. 

J 

^ ^ ^ [ Q ' ^ • ' ^ i ^ ^ ^ 

The Bureau ot Sheiifisheries research vessel, Notata. uses a hydraulic dredge to detir^*>tte shellfish groun 
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Oyster 

Soft Clam 

Blue Mussal Hard Clam 

JVIETHODS 
The sampling device was a miniature hydraulic clam 

dredge with a knife width of one foot that was towed 
from a research vessel. Water is pumped from a pump 
onboard the vessel down to the dredge manifold which 

|has a series of nozzies. Water pumped thrpugh the 
nwaro directed nozzles loosens the sediment 

a..,jad of the knife while the rear facing nozzles wasn 
sediment from the basket. The dredge basket is de
signed to retain all hard clams 1-3/16 inches or greater 
:n length. 

Sampling statians were establisheo at regular inter-
. ais throughout Raritan Bay and Sanoy Hook Bay. Over 
:,vo nunoreo stations were samoieo throughout the 
:ourse Of this program. Two tows of apprpximateiy lOO 
'eet eacn were sampled at each station and the density 

df 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 general abun
dance distributions. 

Quantitative results for other shellfish species col
lected (oysters, soft clams, surt clams, mussels) were 
not deemed as useful because the sampling gear was 
not specifically designee for their capture. However. 
the information collected on these otner species was 
sufficient to permit delineation of the significant beds. 

HARVEST iVlETHODS 
Soft clams are harvested by a method known as "hoe 

ano net" wmcn is rather unique to New Jersey. All 
narvesting is conoucted in shdal areas with the 
narvester in the water. The harvester works the hoe up 
ano down creating a oepression in the bottom. As the 
ciams are dislodged from the sediment they become 
buoyant and are scooped up with the net. No mecnan-
icai gear is allowed for harvest. 

Hard clams are harvested by a variety of methods. 
wever. laws m New Jersey restrict the harvest to 
Id employed gear only. No mecnanicat harvest or 

areoging is permitted. Three commonly used harvest 
methods in New jersey include treaaing, tonging and 

34 

raking. In treading, the clammer. proceeding 
backwards, shuffles his feet through the mud. When 
the hard edge of a clam is encountered, the clammer 
takes a breath, ducks under and pulls the clam cut of 
the PPttom. The epuipment repuired for treading in
cludes an intertube and basket to hold clams and thin 
rubber boots and gloves to protect feet and hands. 

Tcnging is done from an anchored boat. The tong 
handles are opened and closed, forcing the tong's 
teeth to scrape the upper two or three inches of 
substrate and pick up loosened clams. The area 
around the entire boat is worked before the anchor is 
moved. 
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f 
n raKing. tne tniro metnoc. tne ooat is aiioweo to critt 

vniie tne raxe is araggea across tne oottom. ~'"e 
anaie is worKeo uo ana cown cv nana to insure a 

:m,cotn ana continuous araa. ~"e lono teetn or the raKe 

ft the ciams out of the oottom ana tne mesn casK' 
it tne oacK or tne raKe noios tne c;am,s jntii tne raK 
; •iifteo into tne ooat. 

FISHERY 
-il of Raritan Bay ana Sanav HOOK 6av is mooerateiv 

rciiutea ana '.s ciassifieo as conoemneo tor tne oirect 
-arKet narvest of sneiifisn. Ccnseaueniiv. tnere is .no 
'eereationai fishery ana. onor to 1983. oniy a small 
commercial soft clam tishery existeo. Following tne 
sneilfish inventory of 1983 a commerciai fishery for 
-ara ciams was mitiateo unoer cioseiy controilea con-
citions. At present, the pniy sneilfish species for wmcn 
a commerciai tishery exists are hara and soft clams. 

Because tne water of these areas is moderately pol
luted, the sneilfish must be cleansed prior to consump
tion. When ppiluted clams are placed in a clean water 
environment they nave the aoility to flush bacterial and 
viai contaminants out of their oigesiive system tnrougn 
a natural cleansing mecnanism. This cleansing process 
IS accomplished through three State supervised pro
grams known as soft clam depuration, hard clam depu
ration and hard clam relay. 

Soft clam and hard clam depuration are similar pro
cesses with slightly different operating requirements 
because of the physiological differences between the 
two species. Bcth pperatipns start with the harvest of 
the clams from moderately polluted areas. The clams 
are then transported to a depuration plant. 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 harmful contaminants from 

tneir svstem ana are acceptable for m.arKeting a 
tcnsumotion. 

~-.e nara c;am reiav aiso cegins ••fjnr\ tne narvest 
ciams from mooerateiv poiiuteo waters. The eiams <. 
•hen transpianteo to 'reiay lots '. leasee from tne St; 
cy sneilfishermen. wmcn are in areas of good wa 
Quality. Following a thirty aay cieansmg period 
ciams are tested and available for narvesting a 
supseduent marketing. 

There are no conservation associated seasonal 
stnctions on the harvest of hard or soft clams. For 
most part they are harvested year round subject 
weatner and market conditions. 

The soft clam oeouratipn program is resppnsible 
practically all of the commerciai landings of soft cic 
in New Jersey. The primary reason is that the sigi 
cant soft clam resource is tocated in northern M 
mouth County waters all of which are closed to di: 
market harvest of shellfish. 

The hard clam relay and depuration program 
counted for 25 percent cf the total commerciai f 
clam landings in New Jersey in 1984-66. 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 
aquaculture of hard clams in New Jersey the maj 
of the landings come from natural stock. 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

Ffle No. 8003-337 

Date: Mv 27. 1995 Time: 2t00 AM f] PM 

Outgoing Call 

To: Hanif Sheikh f9Q8V906-6169 
Telephone No. 

Affiliation: USEPA Region II • Edison Facilitv. MMB 

Malcolm Pimie Staff: Lisa Greco QJLOCL y ^ ^ ^ / : l ^ ^ r609^ 860-0100 

^ Telephone No, 

Summary of Conversation: 

The correct formula to use to calculate SQL's for inorgaiiic data is the following: 

{C X V X F) / ((1,000 X W) X (% soUds/100))} 

^ e r e : C - CRDL in ug/l 
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 

Tliis will result in a value given in mg/kg. 

/̂ Lh/7,f.fiff 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

Ffle No. 8002-123 

Date: November 9. 1994 

Outgoing CaU 

To: Hanif Sheikh 

Time: 9:30 A M ^ PM Q 

908-906-6169 

Affiliation: USEPA Repion 2 • Edison Facflitv. MMB 
Telephone No. 

Malcolm Pimie Staff: Valerie Smith '-^'^ (609) 860-0100 
Telephone No. 

Summary of Conversation: 

When soil/sediment sample data is qualified as estiinated ' J due to percent moisture 
content greater than 50% is the associated result considered to be of low, h i ^ , or unknown 
bias? According to Hanif, the result would be considered high bias based on the fact that 
when the soil/sediment firaction 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 
willggiqi. 
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USEPA CONTRACT LABORATORY PROGRAM 

STATEMENT OF UORK 

FOR 

INORGANICS ANALYSIS 

Multi-Media 

Mulc i-Concencracion 

Oocumenc Nuaber ILMOl.O 

(UiuJf,e-''^^ 
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INORGANIC TARGET ANALYTE L I S T (TAL) 

Anjilyce 

Concracc Required 
Dececcion Liaic ^ ' ' 

(ug/L) 

Aluminua 
Andmony 
Arsenic 
Baritim 
Berylliua 
Cadalua 
Calclua 
Chroaiua 
Cobalt 
Copper 
Iron 
U a d 
Magnesium 
Manganese 
Mercury 
Nickel 
Pocassiua 
Selenium 
Silver 
Sodium 
ThalLixim 
Vanadium 
Zinc 
Cyanide 

200 
60 
10 

200 
5 
5 

5000 
10 
SO 
25 
100 
3 

SOOO 
15 
0. 

40 
5000 

5 
10 

5000 
10 
SO 
20 
10 

(1) Subject to the restrictions specified in the first page of Part C, 
Section IV of Exhibit D (Alternate Methods • Catastrophic Failure) any 
analytical aethod specified in SOU Exhibit D may be utilized as long as 
the doexiaenced Inacruaent or aethod dececcion liaics aeet che Contract 
Required Detection Liait (CROL) requirements. Higher detection liaics 
oay only be used in the following circumstance: 

If the saaple concencracion exceeds five ciaes the detection 
liaic of che inscruaenc or method in use, the value may be 
reported even chough che instrument or aethod detection liait 
oay noc equal che Concracc Required Oeteccion Liait. This is 
llluscraced in che exaapie below: 

For lead: 

Method in use - ICF 
Instrument Dececcion Limit (IDL) - 40 
Saaple concentration - 220 
Contract Required Dececcion Liait (CROL) - 3 

C-1 IlHOl.O 

A^tJol^ffof^ 
102102 



The value of 220 may be reported even chough instrument 
detection limit is greater than CRDL. The instrument or 
method detection limit must be documented as described in 

Exhibit E. 

(2) The CRDL are the instrument detection limits obtained in pure water 
chat aust be met using the procedure in Exhibit E. The detection 
liaits for saaples may be considerably higher depending on the saaple 
matrix. 

CZ ' " ' o i - o 
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FORM I-IN includes fields for chree types of result qualifiers. These 
qualifiers must be completed as follows: 

o C (Concentration) qualifier -- Enter "B" tf the reported value was 
obtained from a reading chat was less chan the Contracc Required 
Detection Limit (CRDL) but greater than or equal co the Instrument 
Detection Limit (IDL). If the analyte was analyzed for but noc 
detected, a "U" must be entered. 

o Q qualifier -- Specified entries and their meanings are as follows: 

E • The reported value is estimated because of the presence of 
interference. 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). 

H - Duplicate injection precision not met. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of Standard 
Additions (MSA). 

U - Post-digestion spike for Furnace AA analysis is out of 
control limits (85-115%), while saaple absorbance is less 
than 50% of spike absorbance. (See Exhibit E.) 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the MSA is less than 0.995. 

Entering "S", "W", or "+" is mutually exclusive. No combination of 
these qualifiers can appear in the same field for an analyte. 

o M (Method) (qualifier -- Enter: 

"P" for ICP 
"A" for Flame AA 
"F" for Furnace AA 
"PM" for ICP when Microwave Digestion is used 
"AM" for flame AA when Microwave Digestion is used 
"FM" for Furnace AA when Microwave Digestion is used 
"CV" for Manual Cold Vapor AA 
"AV" for Automated Cold Vapor AA 
"CA" for Midi-Distillation spectrophocomecric. 
"AS" for Semi-Automated Spectrophotometric 
"C" for Manual Spectrophotometric 
"T" for Tttrimetric 
" " where no data has been entered. 
"NR" if the analyte is not required to be analyzed. 

A brief physical description of the sample, both before and after 
digestion, must be reported in the fields for color (before and after), 
clarity (before and after), texture and artifacts. For wqter samples, 
report color and clarity. For soil samples, report color, texture and 
artifacts. 

5-20 ILMOl.O 
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/ % \ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

vVASHINGTCN. C.C. 2 J 4 6 0 ^ 'iwc^V 

/ ' J b l i 

MEMORANDUM 

AUG i ICQ/1 (SD'S- - . ' ' ^ ' 
P - ' ^ * - ^ CrrlCEGF 

SC1.!D '.VASTE AND EMERGENCY 
nESPONSE 

SUBJECT: Distribution cf the "Using Qualified Data zc Document 
an Observed Release" Factsheet 

FROM: Steve Caldwell, Acting Chiat / . w7 
Site Assessment: Branch /^j^^c-^u.- ' ^ •^^-n iC^/^ 

TO: Site Assessment Secricn Chiefs 
Regions I - 7. 

Please find enclosed the draft factsheet "Using Qualified 
Data to Document an Observed Release". The factsheer provides 
guidance and methodology on how to use J-qualified data for 
documenting an observed release with the HRS. 

This factsheet is being distributed to you as interim 
guidance. The approach presented in the factsheet is effective 
immediately and can be cited in'HRS documentation records. We 
will be evaluating the data usability methodology after a year 
and v;ill adjust as necessary. 

If you have a.ny questions cr issues concerning the 
factsheet, please call Yolanda Tine cf r.v staff at (T03) 503-
5835. 

Attachment 

cc: Regional NPL Coordinator 
Headquarters Regional Coordinator 
DynCorp viar 

^A / . . J lDp-1 ' f 1 ^ 

~ ^ - Recycled/Recycladle 
— • ~ ' p,innawnriSoy'C»noMiniiono»o»i 

—• '*—' . . . . .„r i f 8( leist S0% recvciefl tibtr 
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United States 
Environmental Protection 
Agency 

Office of Directive 9285.7-14FS 
Solid Waste and PB94-963311 
Emergency Resoonse EPA/540/F-&4/028 

July 1994 

v̂ ^EPA Using Qualified Data to 
Document an Observed Release 

Office of Emergency and Remedial Response 
Hazardous Site Evaluation Division (5204G) Quick Reference Fact Sheet 

Abstract 

Data validaticn ciiecks the accuracy of anaiyticai data, and qualifies results that fall outside pcnonnance criteria of 
t.he Contract Laboratory Proeram fCLP). Results qualified with a 'J" arc estimated conccatrations that may be 
biased but may be used to determine an observed release m Hazard Ranking System (HRS) evaluation. This faa 
ihect cxpiaias the conditions for use of "J"-quaiified data, and introduces factors which compensate for variability 
and enable their use in HRS evaluation. 

Why Qualify Data? 

Chemical concentration data for environmental 
decision-making are generated • using analytical 
methods. EPA anaiyticai chemistry methods are 
designed to provide the defmitive analyte 
identification and quantitation needed to establish an 
observed release under the Hazard Ranking System 
(HRS). Rouime operational variations in sampling 
and analysis inevitably introduce a degree of error 
into the anaiyticai data. Data validation checks thc 
usability of the anaiyticai data for HRS evaluation and 
identifies thc errcr (bias) i. resent. The validation 
process qualifies the biased data. Certain types of 
qualified data for release and background samples 
may be used to determine an observed release. 

EPA Dato 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 thc coi-se of sample analysis to 
measure qualitative and quantitative accuraqr. ''**' 
Such mechanisms indude matrix spikes, matrix spike 
duplicates, laboratory control samples, surrogates, 
blanks, laboratory duplicates, and quarterly blind 
performance evaluation (PE) samples. "Surrogates 
and spikes are chemically similar to the analytes of 
interest and thus behave similarly during the 
anaiyticai process. They are introduced or 'spiked" 

at a known concentration into the Geld samples 
before analysis. Comparison of the known 
conccnuations of the surrogates and spikes with their 
analytical results meastires accuracy, and may indicate 
bias caused by interferences from the sample medium 
(matrix effect).'-** Laboratory control samples 
contain known concentrations of target analytes and 
are analyzed in the same batch as field samples. 
Their results are used to measure laboratory 
accuracy. Blanks are analyzed to detea any 
e.xtraneous contamination introduced either in the 
field or in the laboratory. Laboratory duplicates 
.onsist of one sample that undergoes two separate 
analyses; the results are compared to detemiine 
laboratory precision. Quarterly blind PE samples also 
evaluate lab precision. 

CLP and other EPA analytical methods include 
specifications for acceptable identification, 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 instrument calibration, 
analyte identification, and identification and recovery 
of the QA/QC compounds. " * The Nationai 
Functional Guidelines for Data Review used in EPA 
validation were designed for data generated under the 
CLP organic and inorganic anaiyticai protocols."^ 
The guidelines do not preclude the validation of field 
and non-CLP data; many EPA Regions have adapted 
the Nationai Functional Guidelines for Data Review to 
validate non-CLP data. Data which do not meet the 
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aiideiines' performance criteria are qualified to 
indicate bias or QC deficienaes. The data validation 
ripqrt usually explains why the data were qualified 
2nd indicates the direction of bias when it can be 
ietermined. Most EPA validation guidelines use the 
iata qualifiers presented beiow. •- (Ocher data 
qualifiers besides these are in use: always check the 
•aiidation report for the exact list of qualifiers and 
their meanings.) 

• "U" qualifler ~ the analyte was analyzed for, 
but was not detected above the reported 
sampic quantitation limit. For practical 
purposes, "U* means "not detected"; the result 
is usable for characterizing backgrotmd 
concentrations for HRS evaluation.' 

• 'J" quaiifler - the analyte was positively 
identified; the associated numerical value is 
the approximate concentration of the analyte in 
the sample. "J" data are biased, but provide 
definitive analyte identification, 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 
presiunptive evidence to make a 'tentative 
identification.* 'N* data are not sufficiently 
defmitive for HRS evaluation. 

• "NJ" qualifier - the analysis indicates the 
presence of an analyte that has been 
"tentatively identified" and the associated 
numerical value represents its approximate 
concentration. "NJ" du.a are not sufficientiy 
defmitive for HRS evaluation. 

• "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 
aaual limit of quantitation necessary to 
accurately and precisely measure the analyte in 
the sample. *UJ" non-detects are not definite; 
the analyte may be present. The result can be 
used to document non-detects in backgroimd 
samples under certain cnnditions. 

• "R" qualifier - the sample results are rejected 
due to serious deficiendes in the abiUty to 
analyze the sample and meet quality control 
criteria. The presence or absence of the 

anaiyte cannot oc vemied. E?. \ does not use 
"R" data because they are considered 
unreliable. ̂  

\'alidatcd data that are net cuaiified arc unbiased. 
und can be used at their reported values for HRS 
evaluation. 

Criteria for Determining an Observed Release witb 
Chemical Data 

Chemical data demonstrate an observed release when 
all of the foUowing are true: 

1. The release of a hazardous substance is at least 
panially attributable 
investigation. 

the site under 

The release sample concentration is greater than 
or equal to the appropnate detection limit (e.g., 
sampic quantitation limit [SQL]). 

If background levels are below detection limits, 
the release sample concentration must be greater 
Chan its detection Limit, or, if background ieveis 
are greater than or equal to detection limits, the 
release sample concentration must be at least 
three times the background concentration.' 

Direction of Bias in 'J"-Qualined Dato 

It is important to understand the bias associated with 
•J"-quaiified data when using chem for HRS 
evaluation. "J" data may have high, low, or 
indeterminate bias. .A iow bias means that the 
reported concentration is most likely aa 
underestimate of the true concentration. For 
example, data may be biased low wnen sample 
holding times for volatile organic compounds (VOCs) 
are exceeded or when the recovery of QA/QC 
compounds is significantly less than the true amoimt 
originally introduced into the sample. A high bias 
means that thc reported concentration is most likely 
an overestimate of the true concentration. A bias is 
indeterminate when it is impossible to ascertain 
whether the concentration is an overestimate or an 
underestimate. For example, an indeterminate bias 
could result when matrix effects obscure QA/QC 
compounds. 
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Qualified Dato and Direction of Bias 

Qualified data may be used when it can be 
demonstrated that the data msec the HRS rule for 
determining an observed release despite che bias in 
:.-.e reported concentrations. Tais condition depends 
on the direction of bias: low bias data may be used 
for release samples, and high bias data may be used 
for background samples. Low bias release samples 
are underestimates of true concentration. Under
estimated release concentrations that still meet the 
HRS criteria (e.g., they arc still three times 
background level) cleariy establish an observed 
release. High bias background samples are 
overestimates of background level. If the 
concentration of unbiased release samples still 
significantly exceeds an overestimated background 
level according to HRS criteria, an observed release 
is dearly esublished. Similarly, 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-'qualifled data 
may be used for release samples at their reported 
concentrations, and that high bias 'J-'quaiified data 
may be used for background samples at their 
reported concentrations. 

High bias release samples may not be used at their 
reported concentrations because they are an 
overestimate of true concentration; the true 
concentration might be less than the HRS criteria for 
jji observed release. The reported concentration for 
!ow bias background concentrations may not be 
compared to release samples because it is most likely 
an ^underestimate of backgrouiid level; the release 
sample concentration might not significantly exceed 
the background concentration. However, high bias 
release dau and low bias background dau may be 
used with factors which compensate for the variability 
m the data. The faaors \«dll enable these types of 
biased dau to meet HRS criteria for detennining an 
observed release. 

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 control 
samples m the CLP Analytical Results Database 
(CARD) from January 1993'to March 1994. 

The range of CARD data tor each analyte indudes 95 
percent of all percent recoveries. Discarding outliers 
left 95 percent of the CARD dau available for 
calculating factors. Tbe factors are ratios of percent 
recovery values at the 97.5 and 2 J percentiles. The 
acios generally show a consistent pattem. 

.An attempt to "convert" a biased value to its true 
concentration is not recommended because the 
CARD data do not differentiate and quantify 
individual sources of variation. The faaors are 
applied as "safety factors" to ensure that biased dato 
can be used to meet HRS criteria for determining an 
observed release. Dividing a high bias value by a 
faaor effeaively deflates it from the high end of the 
range to the low end (low bias value). Multiplying a 
low bias value by the facior effectively inflates it to a 
high bias value. Use of the ratio of percentiles is a 
"worst-case" assumption that the dau are biased by 
the extent of the range of CARD dau considered. 
The faaors either inilate the values 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 vaiue (see 
Exhibit 1). 

Factors have been selected for all analytes in the CLP 
Target Compound List (organic analytes) and Target 
Analyte List (morganic 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 vaiue 
(representing more extreme high and low percent 
recoveries) was used. Laboratory control samples 
were used to calculate some of the inorganic faaors. 
A default factor of 10 was used for analytes when 
percent recovery data were unavailable. 

Application of the Factors: Exhibit 1 shows how to 
apply the factors co "J* qualified data. High bias 
background data, low bias release data, and unbiased 
dato may be used at their reported concentrations. 
Multiply low bias background sample dato by the 
analyte-specific faaor to bring them to their new 
value. The new background value effectively becomes 
a high bias value that may be used to determine an 
observed release. Divide high bias release sample 
data by the anaiytc-spedfic factor to bring them to 
their new value. The new release sample value 
effectively becomes a low bias result that may be used 
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Exhibit 1: Use of Factors for ^"-Qualified Data 

Type of Samole 

Background 
Sample 

Release 
Sample 

Type of Bias Action Reauired ! 

No Bias ! None: Use concentration withotit factor i 

Low Bias ! Multiply concentration by factor 

High) Bias 

Unknown Bias 

No Bias 

Low Bias 

Higfi Bias 

Unknown Bias 

None: Use concentration without factor 1 

Multioly concentration by factor 

None: Use concentration without faaor | 

None: Use concentration without factor 

Divide concentration by factor 

Divide concentration by factor 

-.3 determine an observed release. .\'ote: .Adjusted 
-v.tase and background values mus: sr.it meet HRS 
cnteria (e.g., release concentration must be at least 
'.hree times background level) to determine an observed 
release. 

Examples Using Trichlnmethene in .Soil-

/. Release sample data biased low, background 
satnple data biased high. 

Release sample value: 
Background sample value: 

30 Mg/kg (J) low bias 
10 ng/kg (J) high bias 

ia this instance, che direction or the bias indicates 
t.hat che release sampic concencra'.ion exceeds 
backeround by more than three times, so an observed 
release is established (provided all other HRS criteria 
:ire met). Use of the factors is not needed. 

2 Release sample data unbiased, background sample 
data biased low. 

Release sample value: 
Background sample value: 

30 Mg/kg no bias 
10 Mg/kg (J) low bias 

To use the data to establish an observed release, 
multiply che background sample value by factor given 
for trichloroethene (1.8). No faaor î  aeeded for the 
release sampic. 

New background sample value: 
(10 Mg/kg) X (1.8) = i s Mg/kg (J) high bias 

I The release sample concentration does not exceed the 
I ECW background level by a factor of three, so an 

observed release is not established. 

J. Release sample data biased high, backhand 
sample data unbiased. 

Release sample value: 75 Mg/kg (J) high bias 
Background sample value: 15 Mg/kg no bias 

To use thc data to establish an observed release, 
divide the release sample value by the faaor for 
trichloroethene (1.8). No factor is needed for the 
background sample. 

New release sample value: 
''75 Mg/kg) -̂  (1.8) = 42 ^L /̂k^ (J) low bias 

The new release sample concentration does not 
exceed background concentration by a faaor of three, 
so an observed release is not established. 

4. Release sample data biased high, background 
sample data biased low. 

Release sample value: 100 Mg/kg (J) high bias 
Background sample value: 10 Mg/̂ ĝ (J) low bias 

To use the data to establish an obser/ed release, 
divide the release sample value and multiply the 
background sample vaiue by the factor given for 
trichloroethene in soil (1.8). 
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.New release sample value: 
(100 Mg/kg) -̂  (1.8) = 56 Mg/kg (J) low bias 

New background sample vaiue: 
110 Mg/kg) X (1.8) = i s Mg/kg (J) high bias 

The new release sample concentration is three times 
the new background concentration, so an observed 
.-eiease is established, provided ail other HRS criteria 
are met. 

Documentation Requirements for Use nf Qualified 
Data: When using "J'-quaiified dato to determine an 
observed release, indude 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 Faaors: EPA Regions may substitute 
higher factor values other than the ones in this fact 
sheet on a case-by-case basis when technically 
justified. For example, other factors may be applied 
to conform with site-specific Data Quality Qbjectives 
(DQOs) or with Regional Standard Operating 
Procedures (SOPs)." 

Detection Limit Restrictions: Factors may only be 
applied to *J' data with concentrations above the CLP 
Contract Required Quantitation Limit (CRQL) or 
Contract Required Deteaion Limit (CRDL). "J"-
qualified data with concentrations below CLP 
detection limits cannot be used to document an 
observed release. 

Use of "UJ'-Qualified Dato 

A combination of the "U" and "J" qualifiers indicates 
that thc reported value may not accurately represent 

the concentration necessary to detect the analyte in 
the sample. Under limited conditions. 'UJ' dato can 
be used to represent background when determining 
an observed reiease. These conditions indude 
instances when there is conndence that the 
background concentration has not been deteaed and 
the sample measurement that establishes the observed 
reiease 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 conditions apply: 

• The "UJ* value applies to the background 
sample and represents the deteaion limit, 

• The "UJ" value is biased lagh, 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 anaiyticai dato 
and identifies certain errors (bias). "J'-quaiified dato 
identify that analytes are present, but the reported 
values represent estimated concentrations associated 
with bias. Low bias release data and h i ^ bias 
background data may be used at the reported values. 
High bias release data and low bias background dato 
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 crmpensate for this uncertainty, and 
jnable "J" data to be used to determine an observed 
release. 
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Table 1: Fatrtore for Volatile Organic Analytes 

VOUVnLE 
ORGANIC 

1 ANALYTES 

l.l.l-TRICHLOROETHANE 

1.1,2.2-TETRACHLOROErHANE 

1.1.2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DlCHLOROErHANE 

i 1,2-DICHLOROETHENE (TOTAU 

i 1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

SOIL MATRIX WATER MATRIX 

Number of 
CARD 

Samples 
Reviewed 

.-

11144 

_ 

11144 

2064 

11144 

11144 

„ 

11144 

11144 

11144 

11144 

2060 

_ 

.. 

11144 

11144 

1 

i 
Factor 1 

1 

10.0 i 

1.5 

10.0 

1.4 

2.4 

1.4 ! 

1.4 

10.0 1 

1.4 

1.5 

1.5 

1.4 

1.7 

10.0 

Number of 
CARD 

Samples 
Reviewed 

-

9180 

9179 

1484 

9179 

9179 

-

9179 

9180 

9180 

9179 

1482 

-

10.0 

1.4 

1.4 

Factor 

10.0 

1.2 

10.0 

1.3 

2.0 

1.3 

1.3 

10.0 

1.3 

1.2 

1.2 

1.3 

1.5 

10.0 

10.0 

9179 1-3 

9179 1-3 

102112 



Table i : Fatrtors for Volatile Organic Analytes (continued) 

VOLATILE 
ORGANIC 

1 ANALYTES 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

ClS-1.3-DICHLOROPROPENE ! 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1.3-DlCHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENE fTOTAL) 

SOIL MATRIX 

Number <5f 
CARD 

Samples 
Reviewed 

,» 

2058 

11144 

11144 

11144 

— 

_-

11144 

11144 

11144 

11144 

2029 

.-

2046 

11144 

11144 

Factor 

10.0 

1.6 

1.4 

1.4 

1.4 

10.0 

10.0 

1.5 

1.4 

1.5 

1-5 

2.0 

10.0 

1.8 

1.4 

1.5 

WATER MATRIX 

Number of 
CARD 

Samples 
Reviewed 

-

1480 

9179 

9179 

9179 

-

-

9180 

9179 

9180 

9180 

1468 

-

1452-

9179 

9180 

Factor 

10.0 

1.4 

1.3 

1.3 

1.3 

10.0 

10.0 

1.2 

1.3 1 
1.3 

1.2 

1.4 

10.0 

1.5 

1.3 

1.2 
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1 Table 2: Factors for Semivolatile Organic Analytes 

SEMIVOLATILE 
ORGANIC i 

ANALYTES 
1 

1.2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1.3-DlCHLOROBENZENE ! 

1,4-DICHLOROBENZENE 

2.2-OXYBIS(1 -CHLOROPROPANE) 

2.4.5-TRICHLOROPHENOL 

: 2.4.6-TRICHLOROPHENOL j 

2,4-DICHLOROPHENOL 

2.4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-OINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

; 2-METHYLPHENOL 

2-NITROANIUNE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANIUNE 

4.6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL-PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANIUNE 

4-CHLOROPHENYL-PHENYL ETHER 

4-METHYLPHENOL 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

1978 

11899 1 

11899 

1980 

11899 

11889 

Factor 

3.5 

3.8 

3.8 

3.8 

3.8 

8.9 

•1889 ! . 8.9 i 

11896 

11896 

11889 

1979 

11889 

11889 

1930 

11896 

4.0 

4,0 

8.9 

3.4 

8.9 

8.9 

3.2 

4.0 

11899 3.8 

11889 

11896 

11898 

_ 

— 

1927 

11896 

11899 

11899 

8.9 

4.0 

4.3 

10.0 

10.0 

10.0 

3.6 

4.0 

8.9 

3.8 

WATER MATRIX ' 

Number of 
CARD 

Samples 
Reviewed 

1375 

7951 

7951 

1373 

7951 

7952 

7952 

7949 

7949 

7952 

1375 

7952 

7952 

1376 

7949 

7951 

7952 

7949 

7951 

— 

-

1375 

7949 

7952 

7951 

Factor 

2.9 

4.0 

4.0 

3.0 

4.0 

3.6 

3.6 

2.5 

2.5 

3.6 

2.6 

3.6 

3.6 

2.9 

2.5 

4.0 

3.6 

2.5 

6.0 

10.0 

10.0 

10.0 

3.5 

2.5 

3.6 

4.0 
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Table 2: Factors for Semivolatile Organic Analytes (continued) j; 

! 

1 SEMIVOLATILE 
ORGANIC 
ANALYTES 

4-NITROANIUNE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

; BENZOfA)ANTHRACENE 

; BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H.i)PERYLENE 

BENZO(K) FLUORANTHENE 

BIS(2-CHL0R0ETH0XY)METHANE 

BIS(2-CHL0R0ETHYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAL^TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

Dl-N-BUTYLPHTHALATE 

DI-N-OCTYLPHTHALATE 

DIBENZ(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYLPHTHALATE 

DIMETHYLPHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

11889 

1905 

1965 

11889 1 

.. 

Factor 

8.9 

4.8 

3.1 

8.9 

10.0 

11898 j 4.3 

.. 

.. 

.. 

11896 

11899 

11898 

11898 

_ 

11898 

.. 

11889 

11889 

11889 

11889 

_ 

11889 

« 

11896 

10.0 

10.0 

10.0 

10.0 

4.0 

3.8 

4.3 

4.3 

10.0 

4.3 

10.0 

10.0 

8.9 

8.9 

8.9 

8.9 

10.0 

8.9 

10.0 

4.0 

11889 8.9 

WATER MATRIX 

Number ot 
CARD 

Samples 
Reviewed 

7952 

1368 

1361 

7952 

• 

7951 

~ 

-

-

-

7949 

7951 

7951 

7951 

-

7951 

"* 

-

7952 

7952 

7952 

7952 

-

7952 

~ 

7949 

7952 

Factor 

3.6 

4.5 

3.0 

3.6 

10.0 

6.0 

10.0 

10.0 

10.0 

10.0 i 

2.5- j 

4.0 

6.0 

6.0 

10.0 

6.0 

10.0 

10.0 

3.6 

3.6 

3.6 

3.6 

10.0 

3.6 

10.0 

2.5 

3.6 
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Table 2: Factors for Semivolatile Organic Analytes 'continuea) 

SEMIVOLATILE 
j ORGANIC 

ANALYTES 

j 
1 

HEXACHLOROETHANE 

4-NITROPHENOUNDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSOblPHENYUkMINE (1) 

NAPHTHALENE 

NITROBENZENE i 

PENTACHLOROPHENOL 1 

PHENANTHRENE 

PHENOL 

PYRENE 

SOIL MATRIX 

Numoer of 
CARD 

Samples 
Reviewed 

11899 

_ 

11896 

1966 

.. 

11896 

-.1896 

1895 

— 

1924 

1901 

Factor 

3.8 

10.0 

4.0 

3.7 

10.0 

4.0 

4.0 

18.8 

10.0 

3.2 

8.3 

WATER MATRIX ! 

Number of 
CARD 

Samples 
Reviewed 

7951 

-

7949 

1345 

— 

7949 

7949 

1359 

— 

1368 

1369 

Factor 

4.0 

10.0 

2.5 

3.7 

10.0 

2.5 

2.5 

3.7 

10.0 

3.5 

4.9 

10 
Htf^oS^'jf.i/Ji^ 

n 
\ -I 
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Table 3: Factors lor Pesticide/PCB Analytes 

PESTICIDE/PCB 
ANALYTES 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

1 AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

SOIL MATRIX 

Number of CARD ' 
Samples Reviewed | Factor 

— 

_ 

1801 

1870 

» 

« 

M 

_ 

•. 

.. 

» 

-. 

» 

1886 

10.0 

10.0 

7.4 

7.9 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

5.2 

WATER MATRIX 

Number of CARD 
Samples Reviewed 

-

-

1353 

1350 

_ 

-

23305 

23305 

23305 

23305 

23305 

23305 

23305 

-

-

! 1350 

Factor 

10.0 ! 

10.0 

4.6 

4.8 

10.0 

10.0 

8.7 

8.7 

8.7 

8.7 j 

8.7 

8.7 ! 

8,7 

10.0 

10.0 

2.8 

11 
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I Table 3: Factors for Pesticide/PCB Analytes (continuea) 

1 
PESTICIDE/PCB 

ANALYTES 
! 1 
! ENDOSULFAN 1 

ENDOSULFAN II \ 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (UNDANE) 

; GAMMA-CHLORDANE 

; HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

SOIL MATRIX 

Number of CARD 
Samoles Reviewed Factor ! 

10.0 

10.0 1 

10.0 

1866 8.5 

10.0 

10.0 

1872 4.5 

10.0 

1877 -1.5 

10.0 

10.0 

10.0 

WATER MATRIX 

Numoer of CARD 
Samoles Reviewed 

-

-

-

1348 

— 

1350 

-

1351 

-

Factor 

10.0 

10.0 

10.0 

3.4 

10.0 

10.0 

3.1 

10.0 

3.5 

10.0 

10.0 

10.0 
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Table 4: Factors for Inorganic Analytes 
1 

INORGANIC 
ANALYTES 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALUUM 

VANADIUM 

ZINC 

SOIL MATRIX 

Number ot CARD 
Samples Reviewed 

1147 

1153 

1208 

1149 

1150 

1148 

1163 

1148 

1153 

1154 

884 

1149 

1331 

1143 

1151 

1563 

1150 

•« 

1190 

1152 

_ 

1197 

1152 

1154 

Factor 

1.5 

1.8 

1.6 

3.3 

1.2 

1.3 

1.2 

1.2 

1.2 

1.1 

1.4 

1.2 

1-3 

1.2 

1.2 

1.7 

1.2 

10.0 

2.3 

1.6 

10.0 

1.7 

1.2 

1.3 

WATER MATRIX 

Number of CARD 
Samples Reviewed 

1686 

1688 

1701 

1686 

1686 

1685 

1685 

1686 

1665 

1683 

-

1687 

1727 

1686 

1685 

-

1685 

— 

1695 

1684 

— , 

1691 

1685 

1689 

Factor 

1.2 

1.2 

1.2 

1.1 

1.2 

1-2 

1.1 

1.2 

1.2 

1.2 

10.0 

1.2 

1.2 

, . , 

1.2 

10.0 

1.2 

10.0 

1.3 

,.3 

10.0 

1.2 

1.1 

1.2 

13 
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i 

Three other categories do not meet the HRS definition of wetlands: 

Areas without hydrophytes but with hydric soils (e.g., fiats where drastic fluctuation in 
water level, wave action, turbidity, or high concentration of salts may prevent the 
grovirth of hydrophytes); 

• Areas with hydrophytes but without soils (e.g., seaweed-covered portions of rocky 
shores); and 

Areas without hydrophytes and soils (e.g., gravel 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. 

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 inclijdes all wetlands that occur along the high energy coastline of 
the open ocean overlying the continental shelf. Salinities exceed 30 parts per 
thousand (ppt), with little or no diiution except near the mouths of estuaries. 

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. 

• The riverine system includes all wetlands within channels (i.e., open conduits which at 
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. 

• 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 
systems must be at least 8 hectares (ha) in size and are subdivided into two zones: 
limnetic (all deepwater habitats), and littoral (areas trom the shoreward boundaiy 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 

A-21 .*.». A ( ^ v i r^ n o Section A.2 P(^.N)o.a»»p.£fcP3 
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circumstances be eligible for HRS purposes, and those that generally will not be eligible for HRS 
purposes. 

HIGHLIGHT A-8 
COMPARISON OF HRS WETLANDS DEFINITION AND WETLANDS 

CLASSIFICATION SYSTEM USED FOR NWI MAPS 

Wetlands Category 
on NWI Maps 

Marine System 
Subtidal 

Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 
Reef 

Intertidal 
Aquatic Bed 
Reef 
Rocky Shore 
Unconsolidated Shore 

Estuarine System 
Subtidal 

Rock Bottom 
Unconsolidated Bottom 
Aquatic Bed 
Reef 

Intertidal 
Aquatic Bed 
Reef 
Streambed 
Rocky Shore 
Unconsolidated Shore 
Emergent Wetland 
Scrub-Shmb Wetland 
Forested Wetland 

Palustrine System 
Rock Bottom 
Unconsolidated Bottom 

1 Aquatic Bed 
1 Unconsolidated Shore 

Moss-Lichen Wetland 
Emergent Wetland 
Scmb-Shmb Wetland 
Forested Wetland 

Eligible as HRS wetlands? 

Yes" 

/ 
/ 
• 

• 
/ 
/ 
/ 

Possibly'' 

• 

/ 
/ 
/ 

• 

Generally Not'' 

• 
• 

• 

• 
• 
• 

• 

• 

* 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). 

(cominued on next page) 
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ARCS n CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-431 

Date: Mav 12. 1995 Time: 1:24 AM [] PM pC] 

Incoming Call 

From: John Reiff r908^ 862-5740 
Telephone No. 

Affiliation: Northville Industries. Inc. 

Malcolm Pimie Staff: David Kahlenberg f ̂ / -^'^f^ - ? r609') 860-0100 
Telephone No. 

Summary of Conversation: 

Mr. ReifT retumed 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 ofthe 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 
petroleum products, varying from No. 6 Fuel Oil to gasoline and other petroleum blends. 

Lf^^-'^^f ,.. I'U 
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Northville ImlostriH Pipeline Bridge 

; THIS IVIAP IS LOCATED AT THE FOLLOWING LOCATION: 
=U.S. EPA, REGION 2, SUPERFUND RECORDS CENTER, 
, 290 BROADWAY, 18™ FLOOR, NEW YORK, NY 10007 

J 

p e and pipeline bridge locations are to scale. This figure was adapted 
R A Facility Investigation prepared by EDER Associates Consulting 

' ^ 26. 1976 'Plot P l a n ' (Treadwell Corp. N.Y.. N.Y.) 
'Existing Cond i t ions ' Site Plan (AJV Engineering, Woodbridge. N.J.). 
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Ch. I (7-1-94 EdWon) Envkonmental Protection Agency §261.32 

'rth praeen contamt-
it farmuiatioiu (mn 
«oaois tonnulationa. 
an the trsatmant of 

and/or 

itli precsa contami-
il tormuMiiont trom 
" V " ^ prasanalMn 

KOOl boRoni «adi-
w v n g ftntnttM 

Hazan) 
coda 

m 

m 

-<y tkidee owwaiad 
toraga or traagnant 

ancas: tumot: and 
in alonmntar unita 

1 non<ontaet onoa-
iceas or orty coatng 
jnita as dednad in 
Mitianal unia aflar 
nt units) and KOSt 

rt fon iludga Any 
al aeparatian o( oiV 
ra Inm peniaum 
•a and «a«a gan-
ndmants. and Ml 

•«iar un<ta I M do 
•TIKI onoMhniugh 
OUy cooling iwBaia. 
jnita a* daCnad in 1 

^ M m aoDillonal 1 
^ ^ r n n n l umta) { 

•taSTrasuRing trom 1 

(T) r 
I ? 

t 

1 ! 
i 
i 

: 

m 

m 
:afdoua undar aub- I 

r mora o« lha tol- J 
« ralaina Ha EPA 1 
<ltor FQ28.). f 

» recanmg drippaoa ol tfiesa 
<anl to uognoa or natau diip 
.' lor dno pad ucgraoes or in-
^abwarye . 1992 tor axiaiing 

F037 and F038 11st-

e biological treat-
n? four treatinent 

: contactor for the 
or high-rate aer-
3r tanks, In which 
3tes, enhance blo-

^ r million gallons 
.lme of the unit is 
no longer than 30 
ous waste by tbe 

s have the burden 
7 and F038 wastes 
Usposal facilities 
uments and data 

ai treatinent unit 
xempted ftom the 

definitions of F037 and/or F038 were actually generated in the aggressive biologi
cal t reatment unit . 

(3) (1) For the purposes of the F037 listing, sludges are considered to be gen
erated a t the moment of deposition in the unit , where deposition is defined as a t 
least a temporary cessation of lateral particle movement. 

(11) For the purposes of the F038 listing, 
(A) sludges are considered to be generated a t the moment of deposition in the 

unit, where deposition is defined as a t least a temporary cessation of lateral par-
tiole movement and 

(B) floats are considered to be generated a t the moment they are formed in the 
top of the unit. 

i«8 FR 4617. Jan. 16. isei] 
EDITORIAL NOTE: For FEDERAL REGISTER citatlona affectinff { 261.31, see tbe List of CFR Sec-

UODB Affected In the Flndlngr Aida secUon of this volame. 

}S61iS2 Hauodoua wactes from apecific Kturces. 
The following solid wastes are listed hazardous wastes from specific sources tm

less they are excluded under §$260.20 and 260.22 and listed in appendix IX. 

toduMiy a n d ^ A l i a i a r t o u * 

KOOl 

K O n . 

K003 . 
mo*. 
KOpS . 
K o b s . 

"̂ ^ K007 

lan 
O q M e 

WH 
K010. 
K011 . 
K013. 
K014. 
K01S. 
KOie. 
K017. 
.* 

umt. 
w m . 

ICBBO. 

N D B . 
RDM. 

SS: 

4^^ 

KM 
Koas 
JtM 

I i r a s . 

S-

atudge Irom Via l ieaui iai i l o4 wai lgxa lara tir 
procaama ttial u a * creoaole andtor pantachtorophanol. 

Waatawatar l iMl i i ia i r t afadge from the production o l chrome yaNoar and orwige p i ^ 

Ws i tw ia ta r trasanartt aludga from the production o l molybdaso orw^ga pigmenta... .« 
Waalenialar treatment aludge from the production of l ine yellow pigments 
WailVMaiar treatmerit atudge from the production ol chronte green pigments .~ . . . » . . . 
Waateafelar freetmant afcidge from the praduction of chrome oxida green ptgmants 

(anhytfrpus and hydrated). 
Waatawatar traetniant sludge from the production of iron blue pigments — 
O M n residue from the production of chrome oxide grean pigments 

OMMaHon bottoms from the production of acelaldenyde from elhylena 
Oittitalion aide cula from the production o l aoelaldahyda from ethylene 
Bottom sueaii i from the weatawatar stnpper in the production of acrylonitrile ,......„..» 
Bottom stteam from ttie acetorilliila column in ttie productian of acrylunifrile 
Bottoms from ttie eoafuiiili i le purification ootumn in the production ol acrylonitnle ...._ 
Sta bosoms from the dislillalion o l b w z y l chloiide 
Haevy ends or dislillatian residues from me productian o l carbon wuauhlaide 
Heavy ends (stiil bottoms) from ttia punAcation column in ttie productian of 

epcttloroh^rtnn. 
Haevy ends from ttie frBeliQnation column m ettiyl chlohda produclion 
Heavy ends from ttie distillalian ol ettiylene dichloiida in ettiylane dichlohda produo-

t o n . 
Heavy ends from ttie d is t i lMon of vinyl cMorUe in vinyl cMerida monomer produc

tion. 
Aqueous spent antimony catalysl waste from fluoromattianea production 
Distillation bottom tars from ttie praduction o i phenol/aeslone from cumane 
Olslitation Hght enda from ttie productian of phthalic anhydiWe from naphttialene 
Distillalian boitoms from t i e produclion of ptithaiic anhydnde from naphttialane 
Dislltalion twaoma from ttie production ot nittDbenzene by ttie nittalian o l benzene .. 
Stripping stt i tails from ttie productian o l mettiy ettiyl pyndines 
Cartriluga and dislitation rasiduas from toluene diisocyanate production 
Spent catatyit from ttie hydrocfUorinator reactor in ttie productian of 1.1,1-

tncMoroetnane. 
Wasta frtwi the product staam stripper in ttie productian el I. I .Hriehloroett ianB 
Column bottoms or heavy ends from ttie comtained productian ol thchloroeaiylen* 

and perchloroettiylene. 
Distillation bottoms from aniline production 
Distillation or fractionation oclumn bottoms from ttie production of chlorobenzanea .... 
Dislillatian liqrit ends from ttie production ot phttialic anhyohde from orvio-iiylene 
Oistiaation bottoms from ttie production ol phttialic anhydnde from anho-«ylene 
Distillation bottoms Irom ttie production of M.Hnch loroet t iane ..-
Heavy ends from ttie heavy ends column from vie produetian of 1,1,1-

ttichloroethane. 
Process residues from aniline eirtraction from the pnjduction o l aniline ....................... 
Combmed tvastewater streams generated from nitrooanzenwaniiine production 
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§261.32 40 CFR Ch, I (7-1-94 Edition) 

Muafry and EPA hazaidous 
»No. 

K10S. 

K107. 

Kioe. 

K109. 

K110 . 

Kill 
K112 . 

K113. 

K114 . 

K11S . 

Kite . 

K117 . 

K11B. 

Kiae. 

K148. 

K130 . 

K151 

Inoityaiuu chainicats: 
K071 

K073. 

K106 . 

K031 . 
K O S . 
K033 . 

K0S4 . 

K035. 
K036 . 
K037 . 
KOSS. 
K039 . 

K O W . 
K04t . 
K042. 

KOO . 
K0S7 . 

KOSe. 
K099 . 
K123. 

K124 . 

Hazardous wasta 

Separated equeous sfream from ttie rsector prtxluct washing step in ttie production 

Cotumn bottoms from product sapaivlion from the production of 1,l.dimaltiy^^ty(fr^ 
zine (UDMH) from ceiboylic add hydrazmea. 

Condensed column ovarheeds from product saperalian and condensed reactor vent 
gasaa from ttie produclion ol l.l-dimettiyttiydiazine (UDliM) from earboiylic add 
h)Aazktaa. 

Spent filter cartridges from product purification from the production of 1,1* 
dimethyttiydrazme (UDMH) from aabosylic add hydrazidas. 

Condensed column overtieeds from Intei mediate separatton from the praduction a< 
l.l-dimettiyttiytfrazine (UDM1) from carboxyllc add hytfrazides. 

Pioduci wsshwaleis from the prartiylioii of dinHratoluene via nitration of tduane ...... 
neaetlon l>y.piaduct water hom ttie drying oclumn in ttie production of 

loluanadiamine via hydroganaian of dinltietutuane. 
Condensed liguid light ends from ttie purificatian of Iduanediamine in ttie productian 

of tduenediamine via h)«roganalion ol dinitiotokjene. 
Vidnels from the ptvifibabon of toluanadianiine in the productton ot tduanadMrnme 

via hydioganatlon ol dinMaloluane. 
Heavy ends from ttie puriUcatlan of toluanadiamine in ttie praducaon of 

Iduenediamina via hytfroganafron of dinifrotaluarie. 
Orgamc condensate trom the soprani recwaiy column in the production ot tokiene 

diisocyanate via pheeganaiion of tduenediamine. 
leector vam gas acnibbar In tha prodtidlon of ettiylane 

ofattiene. 
Spent adsorbent solids from punfibalion of eltiytane dteomide in the predi« lû Jt ot 

ettiylane dteomde via brominainn ot ethene. 
StH boitoms from the punfication of athylane iMNumde in ttie productian at ettiylene 

tfbromlde via tyomination ot ethane. 
nislWaliijii bottoms from the production ot al^ptie. (or mettiyt*) cMorinatad toiuanae, 

rtn^^KjIsurlnsiad tduenaa, tienznyl clitoildea, and compounds with inuuuies of 
ttiaae txictional groupa, (Thia waata doae not Include still bonoma from ttie dWHa 
Hon of benzyl clUoiide.). 

Organic residuals. aiLliirtng spent cartian edsorbant from the apent ctilcrina gas 
and hydroctilonc add leciMery prooaaaae aaaocnaad witti ttie producaon of alitia 
(or mattiyl-) cMortnatad tduenaa. ring<titotfriatad Iduenea. benzoyl chlcridaa. and 
oompounds wltti muturaa ot theee fraictianal groi^ia. 

Waatnvatar Ireetmem sAidges. ewcludiiig neutraHzalian and bictogical aludgea. gen 
erased during the freelment of wastmrssara fram tha production at atptie- (or flietti • 
yf>) chlorinated Iduanee. rmgctilorinated Iduenea. benzoyl ctiloridee, and com-
pounda with mixturee ot ttieae functional groups. 

Brine purificalion inudB from the mercury oall prooaea in cMd'sia production, wtiere 
separately praix«ifwd brine is not ueed. 

Ctilorinated hydrocarbon attsta from ttie punfiuaban step of the tkaphregm oeN pro^ 
ess ueing graphite enodes in chlonne prtxluclion. 

Westewater treatment sludge from the mercury call praoaaa in chlorine production — 

By-product Baits generated in ttie productian of MSMA « i d eaoodylic add . 
Wastaaratar traattnem sludge bum the productian.ol ctiloidane . 
Wsstewalar and acrub watar trem ttie cWnfriMkjii of cydapentadiene in ttie produp. 

tion of chlordane. 
filler aolida from ttie Miation of heiiaelilaBi.yclupanl«diane in ttie productian of 

Waatawatar treafrTient aludgae generated in the praducaon ot creoeote .....»«— 
Stii bottoms from toluene ledanialian Tt*itHtaHftn in the production ot tfrst^lolon. 
Waatawatar tteatmant sludgaa from ttie production of disuMoton .. 
WaatMratar from the washing and alnppaig o4 ptiorate prodiction . 
filter cake from ttie Mialian of diettiylptieetJiiumWhiulc add in ttie productton of 

WastMratar trastment sfai^e from ttie production ot ptiorala < 
Wastewater treatmem sSjdge fram ttie production of toxaphene ...... 
I laei^ ends or disliiHlion rasiduae from the distiMation ot leUinjfilorobenzene i 

productian of 2.4>T. 
2,6-Oichloiophend wasta from ttie productton of 2.4-0 . 
Vseuun stripper diacftarge from ttie ctnoidane chlotinalor in ttie productton at 

Untieaied process westewaier from the production of toxaphene ..»..»» 
Untreated wastewster from ttie productton of 2.4-0 . 
Process wasowoter (induding supemates. filfrates. snd wasftwatars) from ttia pro

ductian ol ethylenebisdithioeatbamic add and its salt 
Reedor vent scnitiber watar from ttie pioduction of eUiytenetisdittiioeaitamic add 

and its salts. 

code 

m 
(C.T) 

(I.T) 

(T) 

(CT) 

ro 
CT) 

CD 

cn 
cn 
cn 
cn 
cn 
cn 

cn 

m 

cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
(cn 

Envkonmental Protection Ac 

M a t t y • * ) EPA'»<*"*°i<* 
waate No. 

K12S. 

MM7. 
Mreiaum ralHng: 

K048 

Pitnatyslne 
KO0S — -

mmary atummun: 

K0B1 

KIOD. 

Kae4. 

K144 . 

K14S. 

productton 

PMifradaai 

Slop oil emi 

Efl iMonoc 
Spent picldi 

Addpiant i 

SoMntw 

odieb\ 

adwb^ 

1 1; 
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I etilorine gas 
-le production of atphe-
Banzoyl chioridse. M d 

*>glcaf skjdgas. g m -
«i of a»ha- (or 

• ehtoHdes, and oonv 

ne praduction, where 

tteptfa^n eall pnao. 

chlorine pitjduction ._ 

idiane in ttie produo-

in ttie productian of 

"aom ... 
•lafdistMaion 

«>" • „ „ 

1 kl tha productian at 

^•arabenzane in ttie 

1 lhe productian of 

-
1) Irom tha pro> 

xMuocvbamie acid 

cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 
m 
cn 
cn 
m 

cn 
cn 
cn 
cn 
cn 
cn 
cn 
cn 

(c,n 

KtOO. 

K0B4 ™ _ 

K101 . 

K1Q2. 

Mc tannutcbon: 
KOBB 

Cokkig: 
Koeo. 
Koe7. 
K14I 

K142. 

K143. 

K144 . 

K145 . 

evepoiMian. wid oanttifugMian aoida from ttie productton ct 
ettiyteneWadittilaearbamie add and its aalla. 

Baghouae dual and loor swespinqs in miaing and pediaging otjaiaUuiia from ttia 
produoton or kimiulation e« alliylsnalitsillttitafibamic add and Its salts. 

Waitewiuui from ttie reactor and spent sutturic add from ttie add dryer from ttie 

Spent abaoitoant and wailawatar aaparlor aolda from the pteduetton ol mettiyt bro-

Wi 
Spent carbon fram the tteatmant ot t 

I manufacturing and prooaaaaig ot axploalwa 

Weatawatar iiaaliiieiit sludgee from ttie manutacturing, fonmSation and loading of 
leedoaaed vutlaSng oompomts. 

PMAed watar from TNT oiienittans 

DUsotvad efr ttotatton (DAF) frost from ttie pefroleun raMng industty . 
Slop OS amttaian aolida from ttia peeeleum refMng induatry . 
Heat exdiengar b i n M deaning sludge from ttie pefroleum reMng mdusBy . 
API separator sludge from ttie pettoleum refining mdusey 
Tanit booams (leaded) from ttie peodeim tafinfrig industty 

Emissian eonttol dustMudge from ttie primary productton ot steel in electric lumaoaa 
Spent pictde liquor generated by steel fMshfrig opersaons 01 tadMlae wittifei ttie kon 

and aiael mduafry (SIC Codes 331 and 332). 

Add plant blewdown skjrryMudge reaiMIng from ttie ttHokenfrig of blowdown stuiiy 
from primary ooptiar production. 

Suriace impountfriient aolida contained in and Uretlgad from atetaoa snpuiaidnienta 

Sludge from tteattnent ef ptoeeaa wailaaiatar andW actd plant blomluwii from pri
mary line productton. 

SpanI pottlnars fiom primary ak^ninum radUcttan 

Cffllssiun conttol duat or ŝ iw^pff from farrectironiiumaSiocn {wmki^lkw, 
Emiaaioneoneol duat arakjdge from leiiuiaeiiilumprDductton 

Emiaaion oonttol duslMudge from secondary lead snwlbng. (NOTE TMa iiattng Is 
stayed aJiiiliiisliaUvaly lor sludge genereted from aeoondary add aoubbar sya-
tams. The stay wM ramaki ki effecl untti furiher edmkiiattattve actton ia taken. If 
EPA takes k«ttiar actton elfacttng ttiia auy. EPA wM pubksh a notiaa of ttia eetton 
kl ttie Fedaial RegMsr. 

Wasta leachkig sotutton from add laachkig ot emiasian contrd dustWudge from see-

Waatawatar freattnent sludges generated diking ttie preductton of veterinary phai^ 
macauticjts from arsanic or organo-ereenie compounds. 

Disttkatton tar lasktiaa fr«n ttia disttkatMn of ankkie-taeaad compounds ki ttie pro
ductton of veterinary pharmaeeuticals from araenic or orqano-araenk: compounds. 

Residue from ttie use ot aettvatad carbon tor decdorizsticn ki ttia productton ol vet
erinary phaimaoauticals from ataaiic or organo-araanic oompaunds. 

Solvent wasties and aludges, causae wastiea and sludges, or watar 
sludgaa from dawwig tutis end equipment used ki ttie tonnikalion ot kik from pig
ments, driers, f^^ppf. and stabkizare uxitauiing tliioiiuum and lead 

Ammonia sttN ikne sludge from coking operattons ,. , .,' 
Oecamer tank tar sludge from cdong operattons ..: : 
Piooass residues from Mie recovery of ooat tar. kickxfng, but not Iknitad to. oollect-

kig sump resklues from ttie productkjn of coke from coal or ttie recovery of coke 
byixoducts produced from ciial. This ksttng does not kidude KOST (decamar tank 
tar sludgas from coking operattons). 

Tar storage tank residues fron sie oroductton ol coke from ooal or from ttie reoovery 
of coke by imduds produced from ooel. 

Process resklues from ttie reoovery of tight oil. Uidudkig. hut not Iknited to. ttwee 
generated ki stills, decanters, and wash oil recovery units from ttie recovery ol 
coke by-products produced from ooal. 

Wastewater sump resxluea from light ok refnkig, inctudkig. but not Iknited to. inter-
oepcing or oontaminatian sump sludgas from the recovery ol coke By-products pro
duced from coal. 

Residues from naphthalene cdlectton and recovery operatians from ttie reoovery of 
coke by-prxMucts producad from coai. 

Hazard 
ooda 
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cn 
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Induatry and EPA hazanlous 
waste No. 

K147 
K148 _ _ „ 

Hazardous waste 

Resklues from ooal tar distikattan. kidudkig but not tmited to. stw bottoms 

Hazard 
code 

cn 

(46 FR 4618. Jan. 16.1981] 
EDITORIAL NOTE: For FEDERAL REOISTER citations affecting 1261.32. see the List of CFR Sec

tions Affected in the Finding: Aids section of this volume. 

{261.33 Discarded commercial chemi
cal products, off-«pecification spe
cies, container residues, and spill 
residues thereof. 

The followlngr materials or iteons are 
hazardous wastes if and when they are 
discarded or intended to be discarded 
as described in §261.2Ca)(2)(l), 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, wben they are otherwise applied 
to the land in lieu of their origlxial in
tended use or when they are contained 
in products t ha t 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 tael, distributed for 
use as 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 
chemical intermediate which, if i t met 
specifications, would have the generic 
name listed in paragraph (e) or (f) of 
this section. 

(c) Any residue remaining In a con
tainer or in an inner Uner removed 
Crom a container tha t has held any 
commercial chemical product or manu
facturing chemical Intermediate hav
ing the generic name listed ih para
graphs (e) or (f) of this section, unless 

the container is empty as defined In 
§ 261.7(b) of this chapter. 

[Cotttment.- 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, recychsg or reclamation, EPA 
considers the residue to be intended for dis
card, and thus, a baxardoua waate. An exam
ple of a legitimate re-use of tbe 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 a drum recondltioner who reconditions 
the drum but discards ttae residue.] 

(d) Any residue or contaminated soil, 
water or other debris resulting ft-om 
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 i t met specifications, would 
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liaTe the generic nami 
graph (e) or (f) of this e 
ICmment The phrase "co: 
ptodnct or mannfaetorln 
ntadiate having the gener 
. ." refers to a chemical 
mannfactured or formnlat 
or manufacturing use wh; 
eommereially pure gimde 

~aar technical grades of 
an produced or marlcetec 
UOBB In which the chemlct 
togredlent. It does not rc 
fodh aa a manufacturing ) 
oontalns any of the substa 
graph (•) or (f). Where a ir. 
MS waate is deemed to be 
tMoanse it contains a si 
paragraph (e) or (O, such r 
m either 1261.31 or |261J: 
Bad as a hasardoua waste > 
am set forth in subpart C 

H ^ M -
t«ua 

..%!?f 
MB 
n a 
nB7 
ms 
NOB 
ms 
mo 
N M 
NOS 
ms 
nor 
nos 
nas 
ms 
rae 
mo 
ms 
m i 
mr 
ma 
raa 
rae 
PDB* 

mr 
ms 
m4 
N77 
ras 
pee 
ras 
POM 

m i 
n e 
ms 
mr 
ms 
n e 

rai 
m i 
m 
ras 

CMmtaatab-

107-«(M> 
Sei-OB-S 
S40-ie-7 

«a-7*-8 
a 0 i - i » - 2 
107-O2-S 
iie-os-3 
300-00-2 
10T-1B-6 

20869-73-8 
2783-06-4 
so»-a*-6 
131-74-4 

Tsos-sfr-e 
S06-81-e 

7778-38-4 
1327-63-3 
t303-e8-2 
1303-28-2 
1327-63-3 
882-42-2 
888-28-8 
i 8 i -6e -< 
75-66-8 

tks-as-i 
108-«7-e 
10(M)1-8 
iao-M-7 
61-43-* 

122-08-8 
10848-8 
<81-«1-2 

10IM4-7 
7440-*1-7 
888-31-3 
367-67-4 

30198-lft-* 

882-01-8 
682-01-8 

75-18-0 
7&-*4-< 

AsaMdei 
Aiwaiiar 
Aoalaitkr 
Aeaaeac 
1 Acetyl: 
Aoelaln 
AMoa« 
AMrki 
Altytalcoi 
Ak f l i ku i 
S^Afflkio 
4.Ainkioc 
Amnonki 
Animonki 
Argantaic 
Araanica 
Ataanieo 
Araankic 
Aiaaniep 
AraanlG» 
Aiakie,tf 
Aiaonoia 
AMdne 
AzMdne. 
Bartumc 
Banzaner 
Baraenar 
Bannne. 
13-Banzt 
B O T U M K 

BffSMMC 
2t4-l-Ban 

Dvizylctt 
Batyikkti 
BfOnmoi 
Bwdne 
2-eulanai 

0<matt 
Cafelumc 
Caldumc 
Caibon d< 
C w t x n c ' 

ras 107-ao-o 
108-*7-8 p-CMoroa 

•:m.^ 
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PART 261 

'ART 261— 
''LINO METHODS 

lent used for sam-
ill vary with the 
ae waste materials 
:ollected using the 

below, for sam-
I similar to the in-
considered by the 

rt Of the waste. 
-ASTM Standard 
rdered material— 

Envtronmentai Protection Agency 

ASTM Standard D34fr-75 Soil or rock-Uke 
material—ASTM Standard 0420-69 Soll-
Uke material—ASTM Standard m46a-6S 

Fly Ash-like material—ASTM Standard 
D3334-76 [ASTM Standards are available 

'"'{Tom ASTM, 1916 Race St., Philadelphia, 
J.PA 19108] 
OOBtalnerlsed liquid wastes—"COUWASA" 
t-desoribed in "Test Methods for the E^alua-
^tion of Solid Waate, Physical/Chemical 
-'Methods,"» U.S. Environmentai Protec

tion Agency, Office of Solid Waate, Wash
ington, D.C. 20460. (Copies may be obtained 

: from Solid Waste Information, U.S. Envl-
' ronmental Protection Agrency, 28 W. St. 
. Clair St., Cincinnati, Ohio 4S268] 
; Uqnld waate in pits, ponds, lagoons, and 
ftmllar reservoirs.—"Pond Sampler" de-
serlbed in "Test Methods for the E^raluation 
of SoUd Waste. Physical/Chemical Meth-
oiM."^ 

, This manual also contains additional infor
mation on application of these protocols, 

An>ENDIX n TO PART 281—METHOD 1311 
'^^TQZICnT CHARACTERISTIC LEACHINO 
" PBOCEDURE (TCLP) 

.^ote: The TCIiP (Method 1311) is published 
in "Test Methods for Evaluating Solid 
Waste. Physical/Chemical Methoda," EPA 
PBbllcatlon SW-84e, aa incorporated by ref
erence in 1260.11 of this chapter. 

i ^ FR 46049, Aug. 31.1993] 

APPENDIX m TO PART 261—CHEMICAL 
•^: ANALYSIS T E S T METHODS 

''Hete: Appropriate analytical procedures to 
detennine whether a sample contains a given 
tozlc constituent are specified In Chapter 
Two, "Chooelng the Correct Procedure" 
fooad In "Test Methods for EvaloaUng Solid 
Waste, Physical/Chemical Methods," EPA 
Pabllcatton SW-846, as Incorporated by ref-
•rsace In 1260,11 of this chapter. Prior to 
final sampling and analysis method selec
tion, the individual should consult the spe-
ttflo section or method described in SW-846 
for additional guidance on which of the ap
proved methoda should be employed for a 
spedflo sample analysis situation. 

W FR 48049, Aug, 31,1993] 

>*These methods are also described In 
"Samplers and SampUng Procedures for Ha>-
•Mons Waste Streams," EPA 6(nf3-80-018, 
JaooaryUSO. 

Pt. 261. App. Vll 

APPENDIX r v TO PART 261—{RESERVED 
FOR RADIOACTIVE WASTE T E S T 
METHODS] 

APPENDIX V TO PART 261—{RESERVED 
FOR INFECTIOUS WASTE TREATMENT 
SPECIFICATIONS] 

APPENDIX VI TO PART 261—{RESERVED 
FOR EnOLOOIC AGENTS] 

APPENDIX vn TO PART 261—BASIS FOR 
USTINO HAZARDOUS WASTE 

EPA 
tiazatd-

No. 

FOOl 

RXS , 

FOOS . 
FQO* . 
POOS , 

R)08 . 

P007 . 
FOOS . 
R » . 
F010 . 
F011 . 
PD12 . 
FD1B . 
Fa20 . 

POSI . 

FaZ2. 

n a . 

Hazardoua oonatkuanta lor vkitcti lated 

trlctiloroattiytane. 1,1,1-trlctiloroettiane, cartwn 
taaacManda, ctuorkiatad luorocaieana. 

Tekadiicroattitrtane. meSiytane ctilartda, 
McMoroaOiyMna, l.l. l-trUiloraatMna, 1,12-
litelilcioattiatie. dHarobanzana, 1,12-McMaiD-
1 Z2-eictiauaraamana, 

NA. 

ToliMnc fntUt^ sitiyt KMCVMI cwtoon iMtuuo^ 

CflttniuTit iMBiBMlsni chraniivn* tncMi, cywilw 

Cyanua laaltB). 
Cyanida (aalla). 
Cyanida (aatia). 
Cyanida (aaSs). 
Cyande (sa«s). 
Cyanida (oomplaaad). 
HaavMlant ctwotmuni. cyatada (oonpleiiad). 
Ta**- arxl pantacMotodibanzo-odloama; taea 

and panlactilorodi-banzottfana; tri- and 
taliaUkuieclianols and Sialr cNoroatMnoiiy da-

Panla- and heiiacWorodtiatue-pKllaidna; 
and haaacMorodMii 

v td lis dWnMBVM. 

l i( iMJmmilwitU» anO tfwir cMorapftanoRy tf»-
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R B * . 

F02S. 

Ml 

R B B _ 

F027 _ 

RBS _ 

R132 „ 

FD34 — 

POSS — 
PnJ7 _ 

F038 — 

R S 8 _ 

CtnQioiVMktiane, dchtotonialliaiia. t i tcMoi^ 
mediaiie. caition tatractilarlda. chlorQatliylane, 
1,1-dWiloioeihane, i j -dUilotoaeiane, t nns - l -
2-dWiloniethylana, 1,1.tfctitoreaeiylana. 1.1,1-
McMoroadiane, 1,1,2-eloMoniadiane, 
Mctkoroaeiylane, 1,1,1 j - taaxiauiuet t ia i ie . 
1,1A2-«aeaclMoiuatliaiie, tatractkaroathylana, 
pantactkoiQathana, liasaeMatDathane, a*yl 
cutoiida Octnoroptopane), dictilorotvapane, 
dtetitootnogane. 2<Mato-l,3«uladiane, 
iMnadikiro-l >buiadlana. 

fiaBtactilorocyolohoiiane, 
etHoiDanzane. dictilorotanzanaa, l j : . 4 -
Motkorobanzana. tatractkatotMnzana, 
pantactiiorobenzana, lietai'niorodanzana, tok^ 

OlctiloieniaWane: Trictrioro-
mathane; Caition tstractilcrlda; Ctiloroattiylane; 
1,1-Olctkaroathana; 1,2-OlctilonMtftane: trana-
12-Oicliloroaeiytane; l.l-OWkoroelliylane: 
1.1.1-Trlctilcroaeiane; 1,1,2-TrkMoroettiane: 
TttctkoroelHylane: 1,1,1 j-TaliaUkuuatl iane; 
1.1 A2-Tali'aLlkuuatliane: TetmWoiuaeiytane; 
Paiitacjiiluiuethane; I letartanruawiaiia. A*yl 
chlailde (3CMonip(apane): Dkikutepiutiene; 
Dfetriorooropane: 2-Ctriato.1>buladlane; 
Hasactikiro-l ,»4)utBdMn*: 

Ctilatabanzana; OlcWuiotianzane; 1,2,4-Til-
Tatractitatobanzana; 

Toki-
ene; Nsptiltialane. 

i^ra- , iw i i a ' , a m iieiai i ioroowanzgyCOTw; 
tatr^, panoh, and t 

IMr^, penta-, and hexaclilofodlbanzaturana! 1r^, 
Istra-, and pantactilaioetianata and ffiatr 
c<keiuntiaiiu«y i 

Tskn^, perttar. and hwiaiiitoredttiaiizo-fidiokkis; 
talta*, pent^, and titia(iti**"n*trtiifTififana' e^, 
I a n - , and penlicukiwphanela and tttak-
Gtikvutkiai KiAy darlvaliva adds, i 

Banz(alanthraoana. lianzo(a)pyrsna. dbanz(aJi)-
kidanod ,2,3-od)pyrane, 

otwtiksTi, t a e ^ , 
haptoctkorodtoanzdo^ioskia, 
K hadtsctkorodtoanzoiuram. 

Batiz(a)anthraoane. baiizo(k)tluorankiane, 
banzo(a)pyrana, dfcanz(aJi)an»raos»ia, 
lndano(l,2,3'Od)pyvana, naptithatana, araamc 
chromium. 

A n a n c cttranlum, lead. 
Banzana. lienzo(a||>ytana, ctiryaana, lead, clwo-

imum. 
Benzene. btinie(a)(iytene cttryesne, lead, ctiR^ 

m k n . 
AS uuniuiiienti tor whlcti teatniant ctandaida are 

kpactHaU for multi aoifoe warfiate (wastewaters 
and nonwaatmratais) i M a r 40 CFR 2e8.«3(a), 
TaHaCCW. 

KOOl 

1(002. 
K003. 
K004. 
K006. 
Kooe. 
K007. 
10)08. 
KOOS. 

K010. 

K011 „ 
K013__ 
K 0 1 * _ 
K01S_ 

K018 — 

K 0 1 7 _ 

KOie — 

K 0 1 » _ 

K B B O . 

KQZI . 
KOZJ . 
K023. 
Ka24. 
K S S . 
K028. 
Ka27. 
lOBS. 
Kces . 

K 0 3 0 . 

na i . 
KQ32. 
KQ33. 
K034 . 
K039. 

KOSe. 

K037. 

Pamaiikj iujt isnel, ptianol, 2-cMoie«tianai, ̂  
chkinHivoeaol, 2>dkna«iyM<anyt. 2,4. 
dkkhoMieikjl. UfcikuiuMiania, 
latiaukjutkiaiiuts. 2X>k>a t *anu l , oaacsun 
chryaane, nadhthatane, fluorarkhsns; 
barm(b)fluuiaiiBiarie, hanifi(a)pinn^ 
lridano(lA3<d)pytana. banz(a)anihtaesM^ 

nBmvBMni uHumjni* MBD 

HwwiMnt chfonvuni. 
rmBVOTM unmiNunit niOi 
HsunMtant Gfinynlum. 
wywiKN (ODm|Mnsai> n n m i v n i cnorraunu 

CMorotorm. tormiidehyde. m«Chyiane cNohd^ 

^tt^^^^^^^^ ^ K f l ^ K ^ ^ ^ ^ ^ A ^ ^ ^ ^ A ^ ^ ^ I ^ ^ H h ^ ^fc i • i i 

• • — l ! Z _ M « c M o i n i t « 
lehramkkr 
iehteR*r 

. . ^ _ J ^ ^ . u ^ | ^ K ^ _ A . . ^ ^ ^ U ^ ^ . . ^ ^ . ^ . ^ m ^ . ^ . ^ . ^ M 

Aoynniinia. aoeionnFia, nycracyariB auu. 
Mydrocyank; aekt acrykwlktla, aualonsika. 

Benzyl 
baraoeicMotlda. 

cMctMe, cMofabaraana, tokana 

, heaoMoraduladtana, caitan 

EptcNoiohyMn, cliloreathais (MoMoromathyl) 
ettiar and bis (2<tiloiQaetyl) 
kkJiuiuuiuuaiia, dichtoieptepaneta. 

1 ^^taNotoaliiana, 
haiiaiitkniiilkkaMeiia. hanarlknmtieniene 

Btiylana tfctkotida, 1,1,HtlcWotoathana, 1,1> 
MchMroathane, tancMotoalianaa (1,1A2-

tatracMoraadiana), IrleWowalln^ana 
tstiaUkurgaMiytaiia, carMn tsuadilurkla, ctko-

Wctitaroatftane, taaacMoniattianaa {\,X22. 
taeacMoroettiana and I.I.I3-

1). 
imwcNonjfl<hyian<, cft ton iBnchtaridi^ cM>* 
tiMMni, wiy i cnianaB* wiyv i inv UIBUVHM. 

Afwnunyt CBffaon tsbvcMortdd dwofotortn. 
Ph6nol, t t n (pofycycic sromstlc hydrocvtioM)* 
rTfmwmi vwr^ranaOt nuMK mnyw is * 
rTWnmK • I I I JUKJB, i,^^wfinB¥XfJmWmm. 
MMlBslinitrQbwmntt, 2<44Mftk)luviA. 
m o s n y o s , pyronav. c^mans. 
Tolian* diwcywiAB. talMn»^ 44aR«M^ 
i.l.l-lrtchtartMmane,M 
12^tlcMaroelttM0. M.1-1 

cnonos* wiyKMns cnipnoBi ciiurownn. 

g g _ I O e e M * (uunMeie 

cWoiBethana, i, l , l>«aMcMatoetnana, l ,1.2> 
tatracMoroattiana, ettiylane dUkortda 

Arsanic 
ltajnetikitBC)k<epenlat»ana. 
t laiiachlorociirJ<n',iatilsi»ane. 
Ileiaclikjrocyclepenladlane. 
Craoaoia. chryaane, napMhalane, SuunnBisna 

banzo(6) lluoianlhane, tienzo(«)pyn<>a 
kktano(i,2>cd) pyiena, tianzo(a)antniaoana, 
owtzotafvnnraoane, aoanapntriMane. 

Tokjkna. ptwaMueilthtote and phoaiMiathloie 

Toluana. phosdhoiodkhUe and pttuatikkuBiWe 
• c l d i 

,/^u.pyj7J? 
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• ' • ' • " • ehroiwum, lead. 
* * > k ehtankkn. 
* * * • ' * chromlunw l a ^ 

" * • • ' ehiviikum. 

- . S a e k S S S ? « * * * — > * Wuana. 

Skooathy, ,^ ' • ^ t a o a i h a n a 

' ' * ' » « * * ' . tworoaeiars ItkafftkuuiiLm ., 

^yP'Wiana. O e N a n M M ^ ^ ^ " * * * * 

ICD88 • 

raas. 

K041 . 
I0M2. 
K0*S. 

io*e. 
K0*8. 
K0*7. 

ICOSO. 
N0B1 . 
1(882. 
K080. 

N08] . 
10)82. 

Non — 

— " " " " " e l , i i i i u i i i ! ' * ' * ' * 

• "eWorld^ 1,1,1.eicWnB^iiMi. , . . 
•»<lh«ia. 1^ .1 ,7^—-—M»ie . 1 , 1 ^ 

' J t o S d i , ' * ' " * ' ' * " - ' « (1.1A2-
«**«athane). i * « » . J ± I £ ' 

]?*f»«*>ea. 2-plootHa 

: i 5 2 ! ! : ~ ' > * » « « « o r t d r ^ 
: f * * * n ^ 1.1,1-tifchkkoaeiBia. WM 

r 

a S T * " " * * * * • « PMaphuiutikuk; 

J U ^ * " * * " * * • « pheaptiuuukuk. 

KIOO. 
K101 . 
Kta . 
R103. 

,,ino*. 

L R U 6 . 

mos. 
K187. 
mos. 

Pheiaka. lonnaldahyda, phoaphorodHNolc and 
^kiust kiriitittkijic acid aetata. 

PlioiptictodkMoie and pttoaptnotkcic ackl 

PhciMa, tannaldatiyda, phoaphoiodWkolo aikl 

llekaiihtotubaiaane, orth»dletko<ut)a«miiai 
2>dUilatD«AanQl, 2,frdk!hloii*itianul, Z 4 « -

NA 
NA. 

RA 
liaBiaMktark ctkCktiiuRi. laed. 
HaRaMlarK cnronuum, lead. 
HaxaMlark ctironuum. 
Hnavalam ctkonkum, lead 

Cyanide, napdiatane, ptianokc compounda, ar-

HsaaiMtark ilkonilum, lead, cadnkian. 
Haaanalsnt Monkum. t 

KIOB — 
K 1 1 0 _ 
K i l l 
K112 

K t t 3 

K 1 1 4 _ 
K 1 1 5 _ 
K116 — 

K117_; . 
K11S 
K t 2 3 — . 
K124 „ 
K12S- - . 
Kiae__ 
K131 _ 
K132 
K 1 3 e _ 
K141 

moMarabanzanaa, 
pantaotaoiabanana, 

hikrtkr.widatuane. batnyl cWetlda. 
Lead, iMnMtani ctvoMum. 

Qienlda (cemptaiee). 
QkiMikisii. 

Do. 

1.1.U 
ne. 

1,1,1-tiichkmaeiane, l . l > 

jU^tWiaieptyol,2,4,»Wet<e»ujhaiiul. 

K148. 

K148. 

KtSO. 

K161 — 

Hsnfdout oonsttMnu flof wNcft iM id 

l.l-Oknethyltydraikie (UO**H). 
1,1-Oknaeiytiyttazkw (UDI*4). 
2.4-Okktiotaluanai 
2,4-Taluanadlankne, ototukkna, p«kkdne. 

2>-T( 
Ina 

2,4-T< 
2.4-Ti 
Carton 

fonn. 

o« iu id iM. fMoUdbM. 

tttotchtofOMhylw, cMORh 

Ekiylanalhloiraa 
EViylanc M o u v ^ 
EVrytvM M o m ^ 
EViytsnc t h i o m ^ 

BtfUEww. tMnzta)inttviowi6. baMo(a)pyfn<. 

dtxni(tah)<ntfw>o<n>, indWi(l.2.3-<d)pyfVM. 
BvmnCt tMnz(A)withraMnSt &wtto(>)pyfwWi. 

DVnOlDf lWUiVNMiMa lMnB)|R|*IUOsVnnWW( 
dto«nz(a,h)«i«ww«w. lndMO<i,2>od)pyfww. 

BvttffM^ tMn(a)inSraoMic 
lMnn^)fluofwittMns, bflnKO(k)iuoran0Mfw> 

BmsfMa twfl>(>)<iitfw^uw. bwuo(t)pywM^ 

dbcni(i^)fln0W)Kjcns. 

j^e^^^mmS^ k\^M^i^i^M^^a^fc ^^fl^^a^h^e ^ 4_rfH8^^^a^H^fc 

MOiH»j i |WHi iKJiWi nMno(i«««9^D)pynnv> 

^b9ttti%Jn)trttnotnUit indcno(1a2*S4d)pywM. 
BvooirtcMQhda. banzyi cMortds. cMarelorm. 

pMittcMorabviMn*. ^XAfi-

C v t o n MncMohds. chloroioHii, chkvonHtfttMk 
Y,44]toMofoCMmOT#t hMsoMor tMnnM; 
ptntKhtaraMnxsTM. tA4«S-
iWaeNorobannne. i. i^ajMMraoMoiMtMM. 

1,2.4-ti hJiM u b i m r w . 

ptwnytwwillMiina. 
II wami i t f Bb iuwia , dtoMorabvinMt. 

2AM«htarapfMnoL 
MwDury. 
I.Y-OmMhylvydrttiM (UDMH). 
1.1-0lnniiyt>ytfaii»d (UDMH). 

MA—W«te to hnardoui becauM N U M t ta M l tar f w 

[48 FR 4619, Jan . 16.19811 

BDrroBiAL NOTE For FmxBAL RsaiBTKR Ci
tations affecting Appendix VU. part 381. see 
the U s t of CFR Sections Affected in ttae 
Finding Aids seotion of tills volnme. 
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tmCOLM 
PIRNIE 

MEMORANDUM 

To: 

From: 

Re: 

LCP Chemical File 

David Kahlenberg 

Site Inspection 

Date: March 14, 1996 

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 coUection/removal system present at soil sample 
locations MBKW78 (SL2) or MBKW79 (SL3). 

Ref. No. 25. p. 1 of 1 
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