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Executive Summary

EXECUTIVE SUMMARY

In June 1995, the U.S. Army Corps of Engineers {USACOE) conducted dredging in the
Salem River to widen and deepen the Salem River channel. In conjunction with those
activities, sediment contaminant concentrations in the channel were quantified and effluent
from the upland disposal site was monitored for total suspended solids. The environmental
monitoring program had three primary objectives: (1) to determine it dredged sediments
contained contaminants at levels of concern, {2} to evaluateif the upland disposal techniques
effectively removed suspended materials during dewatering procedures, and (3} to determine
if effluent from the weir adversely affected water quality in the river.

Sediment contaminant concentrations were measured at four sites in the project area
prior to dredging activity and compared to Long et al.’s {1995) screening levels, and New
Jersey’s soil clean-up criteria. No trace metal concentrations were above New Jersey's
criteria. No concentrations were above Long et al.’s (1995) effects range medium (ER-M)
values. Concentrations above Long et al’'s (1995) effects range low (ER-L) values were
detected in individual samplas for four metals, but only for chromium was the average
concentration (116.8 mg/kg) across all samples greater than the ER-L screening level (81
mg/kg).

To evaluate if upland disposal effectively removed suspended material from weir
effluent, weekly, 24-hour monitoring of total suspended solids (TSS) and turbidity was
conducted during the period of dredging operations. Results were compared with ambient
levels in the river, the Delaware River Basin Cormmission’s regulations, and Delaware’s surface
water quality standards. Effluent TSS and turbidity levels from the weir exceeded DRBC’s
regulations and state water quality criteria during 3 of the 18 weeks of sampling. Howaever,
the dewatering techniques used during the project generally wereg effective in removing
suspended solids from the effluent as TSS and turbidity in the weir effluent were typically lass
than ambient conditions in the river.

To assess whether the weir discharge lead to changes in the water quality in the
Delaware River, data was collected from monthly monitoring at three in-river sites near the
disposal site discharge pipes. Water column concentrations of metals, nutrients, and
suspended solids were similar before, during, and after dredging. No water quality differences
were apparent between stations within and downstream of the discharge plums. All physical
water quality parameters met Delaware’s standards. In-river turbidity levels did not exceed
DRBC's regulatory maximum of 150 NTUs at any time during the monitoring program. Of the
eight metals monitored, only zinc was observed at levels exceeding detection limits.
Monitoring results suggest that effluent from the disposal area caused no adverse changes
in river water quality.

vee
1]




wm_ Tab‘e Of comem

TABLE OF CONTENTS

Page
EXECUTIVE SUMMARY .. ...t vtrrrenonrsnnnnsnsenasssnnsasos e il
1.0 INTRODUCTION . .........cvniiunrnnenrnnsns et ee 141
1.7 BACKGROUND ........0c.vvvnn.. PR R Ceeeen 14
1.2 STATEMENT OFPROBLEM ................ e e 1-1
1.3  PURPOSE OF MONITORING PROGRAM ........ ettt 1-1
2.0 METHODS .. .oiiteeneeneeeseesseneeeeneeennnnas e 241
2.1 SEDIMENT SAMPLING - .. ooveesenennenernmannn R X
2.2 DISPOSAL SITE DISCHARGE SAMPLING . .......ccnvuvonnnnn.. 2-3
2.3 DELAWARE RIVER WATER QUALITY MONITORING . ... ..ovno..... 2-4
3.0 RESULTS AND DISCUSSION . ..ot tven e teeeseeee s 3-1
3.1 SEDIMENT SAMPLING ... vivenenenseennonnesannnnenns 3-1
3.2 DISPOSAL SITEDISCHARGE SAMPLING ... ..ovvevvnn v 3.1
3.3 DELAWARE RIVER WATER QUALITY MONITORING . - ......... ... 36
4.0 CONCLUSIONS .. ovvimeeenenn e e e e e e aeee e 4-1
5.0 RECOMMENDATIONS ........c.0nnuvnnn. e e 5-1
6.0 REFERENCES .....:v''vvveernnrnrnnannnns R e 6-1
APPENDICES
A SEDIMENT CORINGLOGS . .0ovvv'rvvvnnnnnn.s P e . A1
B WEIR WATER LEVEL MONITORING HYDROGRAPHS .. ...cuovvrnnnnn.s B-1
C BULK SEDIMENT AND WATER QUALITY ANALYSIS RESULTS
AND LABORATORY CERTIFICATES ... ..ooovvnnrnnnnns e c-1
D SCOPEOFWORK «'ovveisonnnsneeneneernneenseeannns D-1

22\PHILA\SALMDRE\10698-R




Table of Contents
LIST OF TABLES
Table Number Page
2-1  Analytical methods, method detection limits, New Jersey soil cleanup

standards, and Long et al.’s {1995) screening levels for the parameters

measured in sediments from the Salem channel, 1995 ........ e e
Salem River water quality parameter test methods, method detection limits,
and Delaware state water qualitycriteria . .......... ... ....0u....

Trace metals concentrations (mg/kg dry) in core samples from the Salem
channel, 1995 . ... ................ b e et ettt et

Total suspended solids (mg/) and turbidity (NTU} for each 24-hour
sampling period during weir water quality monitoring, 1995 ...........

Average weir water height (feet) and flow rate (cfs) during each 24-hour
sampling period, 1995 . ............. e r e s et n et e .o

Water quality, nutrients, and metal concentrations during monthly
monitoring in the Delaware River at three stations at and near the

Weir discharge, 1995 ... i ittt ettt ee e e e e e e ‘

2-3



Table of Contents

LIST OF FIGURES

Figure Number _ Page

1-1  Salem River channel and the Reedy Point disposal area on the Delaware
Rivef... ------------ P N I T S L T 1-2

2-1  Sampling stations for sediment contaminants during dredge monitoring program
in the Salem Riverchannel, 1995 .............. e s e et 2-2

2-2  Disposal site and weir area showing proximity of the three in-river water quality
3-1  Total suspended solids at the weir and river reference sites during the dredge
monitoring program, 1995 . .. ... ... it ittt it i e vees 34

3-2  Turbidity at the weir and river reference sites during the dredge monitoring
program, 1995 . . ... ... i i it s st ettt 3-5

Lol

C
w et

Falansd




versar.

Introduction

1.0 INTRODUCTION

1.1 BACKGROUND

in June 1995, the U.S. Army Corps of Enginesrs {USACOE) implemented dredging
operations to widen and deepen the Salem River navigation channel. The Salem River is
located in western Salem County, New Jersey and drains approximately 294.2 square
kilometers, discharging into the Delaware River atriver k!lorqeter 96. The Salem River Federal
Navigation Project provides navigation access between the City of Salem and the Delaware
River Federal Navigation Project. The authorized channel is approximately 8 kilometers long,
stretching from the Route 49 Bridge in Salem to Elsinboro Point at Salern Cove in the
Delaware River. Prior to 1995 dredging operations, channel width was 45.7 meters by 3.7
meters deep at Salem Cove, narrowing to 30.5 meters wide at Sinnicksons Landing. The
majority of the access channel lies in Delaware territorial waters. The USACOE dredging
program produced a one-way channel in the Salem River that varies in width from 45.7
meters to 76.2 meters with a depth of 4.87 meters MLW.

The dredging and excavation from the project removed approximately 416,900 cubic
meters of material from the Salem River. This material was deposited at the dredge disposal
site located at Reedy Point, south of the C&D Canal in Delaware (Fig. 1-1). A 3.7 meter,
U-shaped weir structure controlled the discharge of water from the disposal site into the
Delaware River. Wooden timbers placed in the super structure of the weir controlied the
height and residence time of the water within the disposal site.

1.2 STATEMENT OF PROBLEM

The improvement plan for the Salem River channel included the use of hydraulic
pipeline dredging techniquss and the upland disposal of dredged material. Although hydraulic
dredging techniques can remove the majority of bottormn sediments from the river bottom
without exposing them to the water column, wataer quality smay be temporarily affected around
the dredge. The upland method of dredaing material disposal has been used successfully

TRF e e e oL e meeasl TSRS AR et wnse e irsasl

along the Delaware River to reduce impact to aquatic resources. However, the weir-decanted
effluent which drains into the river, if not properly controlled, may cause increased turbidity,
increased biochemical oxygen demand with corresponding reduction in dissolved oxygen,

mutrient enrichment and ralaaca of chamical r-nnt:amlnantq
Ph WIFIFWEITIIITIE WU W LI u-\)U Wy \vt'\lllllv\-' R4

1.3 PURPOSE OF MONITORING PROGRAM

In conjunction with the channel improvement activities, the USACOE implemented a
monitoring program to collect and analyze sediments and water quality samples t0 assess
impact to aquatic resources. The results from the monitoring program will be used to

el e o e § . . S e —om mame tam i mma el o a BTaN_ _ _ __0_a”

determine effects of dr eugll‘lg activitias on environimentai conditions reiative to Dacxgrounu
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Figure 1-1. Salem River channel and the Reedy Point disposal area on the Delaware River '
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data and determine if state and federal water quality conditions were maintained during the
operation. This report summarizes the results of the environmental testing and monitoring

Lot B L AL E = SIS TS A CLLL A=

completed in November 1995.
The monitoring program included sampling elements to address three issues:

® Pre-dredge sediment sampling to determine if dredged sediments contained
contaminants at levels of concern.

45
Wair diecnharna smaanitannn af tatal enrenandad‘ealide and firhidity +a avalintas
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whether the upland disposal techniques employed during the dredging operation
effectively removed suspended material during the dewatering of hydraulically
dredged sediments.

]

® Delaware River water quality sampling to determine if effluent from the upland

disposal site adversely affected water quality.

This report inciudes six chapters and four appendices. Chapter 2.0 presents, for each
element of the monitoring program, the sampling design, methods of sample collection and
processing and data analysis. Chapter 3.0 describes the sampling results and compares them
to state regulatory criteria and established screening guidelines. Chapter 4.0 presents

PP TR S e Daanmanmmes — el 8 e oo b ™o m Cralrmees Aem b e e s Pl e et e s e e

LUINILIUDIWVIIS. NEVWITHNENUGLUIVIS CUTIceining lllﬂ 2011 UTUUYo lllUﬂl(UIlIlg vy Ugl’d"’l [BqUBS(Bﬂ
by the USACOE are listed and discussed in Chapter 5.0. Chapter 6.0 presents cited
references. Appendix A contains the pre-dredge sediment coring logs for each station.
Appendix B displays the water level indicator hydrographs recorded during the weir sampling

SVENLS. HPPUIIUIK \.p LUIIIH]“S lﬂu UUIK bBUllllU"l dIlU wWwater quuuly ﬂHBUY-SIb leiJllb ldUUlaIUIY

certificates. Appendix D contains the USACOE scope of work for the project.
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2.0 METHODS

2.1 SEDIMENT SAMPLING

2.1.1 Field and Laboratory Methods

Sediment sampling was conducted at four evenly-spaced stations in the Salem River
channel (Fig. 2-1). Specific sampling locations wers recorded using a Trimble NT200D
Differential Global Positioning System (DGPS), which has an accuracy of better that = 15
meters. Sediment samples were collected using a 7.6 cm diameter vibracore {a hydraulically
activated boring device) containing a removable plexiglass liner. Thae plexiglass liner allowed
the core to be removed from the device intact for sectioning. Cores were at least 1.2 meters
except for Station 4, where only a 0.9 meter core was obtained. After retrieving the core,
the plastic liners were cut longitudinally, and the sediment was examined for any distinct
strata (Appendix A). Strata over 15.2 centimeters were processed as separate samples. A
sediment core that showed no discernable stratification, or had layers less than 15.2
centimeters, was processed as a whole unit. Sediments from the interior portion of the entire
core werg removed with stainless steel spoons; homogenized in a large, stainless steel
container; transferred into appropriately sized sampling jars, and frozen for storage until
analysis. Betwesn sampling sites, all sampling equipment that came into contact with the
sediment was cleaned with a nonphosphate detergent and rinsed with tap water, deionized
water, acetone, and finally with deionized water.

Sediment samples were analyzed for nutrients, metals and total organic carbon using
the methods. outlined in Table 2-1. Sample-specific detection limits, corrected for matrix
interferences and the conversion from wet weight to dry weight, are provided in Appendix C.

2.1.2 Sediment Data Analysis

To assess whether the dredged sediments contain contaminants at lavels of concem,
the measured concentrstions of trace metals were compared with New Jersey’s soil clean-up
criteria and Long et al.’s (1395) screening levels for estuarine sediments. The New Jersey
Department of Environmental Protection and Energy’s February 3, 1992, proposed rule
entitled Cleanup Standards for Contamination Sites N. J. A C. 7:26 D {nonresidential) was
used to address human health concerns surrounding upland disposal of the river sediments;
Long et al.’s (1995) screening levels were used to assess the relative toxicity of the sediments
to aquatic biota.
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Table 2-1.  Analytical methods, method detection limits, New Jersey’s soil cleanup
standards, and Long et al.’s {1995) screening levels for the parameters

measured in sediments collected in the Salem channel.

Screening Levels trom New Jersey Soil
Method Long st al. {1955) Cleanup
Methoa | oo [ ERL ] eRmM o] RERe
e
Nitrogen/Nitrate 300M 0.1 None None
Nitrogen, Total 351.3 50 None None
Kjeldahl {TKN)

I Chioride 325.2 8 None None None
Ammonia 350.1 5 None None None
Total Phosphorus 365.2 25 None None None
Total Organic MOD 200 None None None
Carbon-Soil {TOC) §310B
Arsenic 6010A 5 _ 8.2 70 20
Cadmium 6010A 1 1.2 9.6 100

il Chromium 6010A 0.5 81 370 None
Copper 6010A 1 34 270 . 600
Mercury 7471A 0.2% 0.1% 0.071 270

ﬂi\lickel 6010A 2 20.9 51.6 2400

| Lead 6010A 5 46.7 110 600

| Zinc 6010A 0.5 150 410 1500

2.2 DISPOSAL SITE DISCHARGE SAMPLING

2.2.1 Field and Laboratory Methods

Water quality monitoring was conducted weekly during dredging at the weir and at an
upstream control site located at the jetty on the southern side of the Chesapeake and
Delaware (C&D) Canal. One 24-hour composite water sample consisting of grabs taken every
6 hours was collected at the weir using an ice-packed ISCO automated sampler. Water
samples were composited into a 25 liter carboy and dispensed into pre-labeled sample bottles.
A grab sample was collected at the control site. Samples were stored at 4 °C until analysis.
No samples were collected during October. After dredging was completed, one sample was
collected in December and one in January at the weir.

2-3
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Water height within the weir was measured throughout the 24-hour sampling period
with a Stevens water level indicator (WLI; Appendix B). To calibrate the WLI, water height
in the weir was measured at the beginning and end of the 24-hour period and recorded on
field data sheets. The height of water flowing over the weir and staff gauge readings of the
water level in the retention pond were recorded similarly.

Twenty-four hour composite samples from the weir and the grab sample from the jetty
near the C&D Canal were analyzed for TSS and turbidity. TSS was analyzed using EPA
Method 160.2 with a method detection limit of 5.0 mgd. Turbidity was measured with a
Orbeco-Hellige nephelometer, and values were expressed in nephelomaetric turbidity units
(NTU).

2.2.2 Data Analysis

The seffectiveness of the uplahd disposal methods for removing solids from the
discharge was evaluated by comparing TSS and turbidity at the weir with ambient levels in
the river, with the Delaware River Basin Commission’s Regulations (1983), and with Delaware
surface water quality standards (as amended February 26, 1993).

Fiow rate from the weir during the 24-hour sampiing period was d
formula: -
where:

Q = flow rate in cfs,

L = length of weir in feet

H = height of water flowing over weir in feet.

On a few occasions flow rates could not be determined when weir height was altered by the
managers of the disposal site during the 24-hour sampling period. Because the weir outflow
pipes were below mean high tide (allowing tidal influx into the weir), a mean value of the

height of water flowing over the weir measured at the beginning and end of each 24-hour
sampling period was used to calculate flow rate. '

2.3 DELAWARE RIVER WATER QUALITY MONITORING
2.3.1 Field and Laboratory Methods

Water column samples for chemical analysis were taken monthiy at three locations in
the Delaware River near the disposal site discharge pipes. Station A was directly adjacent to

2-4
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the outflow pipes; Stations B and C were approximately 45 and 95 meters downstream (Fig.
2-2). All river samples were collected on the ebb tide.

At each station, a calibrated Hydrolab Surveyor Il unit was used to measure
physical/chemical parameters including temperature, pH. dissolved oxygen (DO}, and salinity.
Ateach station, composite samples were created from three individual grab samples, collected
with a Van Dorn water bottle from 20%, 50%, and 80% of total water column depth. The
depth-integrated samples were dispensed into pre-labeled sampling bottles and stored at 4 °C
until laboratory analysis. Water quality samples from the three plume stations in tha Delawara

LA eSY SR = =220 TR e wW MM

River were analyzed for nutrients, metals and total organic carbon using the methods outlined
in Table 2-2.

2.3.2 Delaware River Water Quality Data Analysis

The potential for water quality changes in the Delaware River from the weir discharge
were assessed by comparing average water column contamination levels before, during, and
after dredging, and by evaluating differences among conditions at the three plume sampling
stations monitored during the dredging operation. Water quality results were compared with
the Delaware River Basin Commission’s regulations and Delaware state water quality
standards.

k]
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Tabla 2-2.

Salem River water quality paramster test methods, method detection
limits, and Delaware state water quality criteria (mg/), unless noted)

- - Delaware Surface Water
Parameter EPA Method Detection Limit Quality Criteria Marine
§ Dissolved Oxygen . N/A 6.0 -
pH {units) . N/A 65-85
E>Chlorida 325.2 100 £ . None
§ Temperature (°C) . N/A " | 4°C above natural conditions
§ Hardness 130.2 25.0 (CaCO,) None
I Nitrogen, Ammonia 350.1 0.1 | Temperature and pH
dependent
Nitrogen, Nitrate 353.2 0.1 10
Nitrogen, Total 351.2 0.1 None
Kjeidah}
Total Phosphorus 365.4 0.1 None
Total Organic Carbon 415.1 1.0 None
Turbidity INTU's) bt N/A 10 NTU above natural
o conditions‘®
. total Suspended 160.2 5.0 (b)
Solids . :
Acute
Arsenic 200.7 0.1 0.069
Cadmium 200.7 0.01 0.043
Chromium 200.7 0.02 1.10
Copper 200.7 0.02 0.0029
Lead 200.7 0.1 0.140
Mercury 245.1 0.0002 0.0021
Nickel 200.1 0.040 0.075
200.1 . 0.0 0.095

{n)

N/A = Not applicable,
* Monitored in the field with a Hydrolab Surveyor Il.
** Turbidity measured using an Orbeco-Hellige Turbidimeter {nephelometaer) .

Delaware River Basin Commission’s stream quality objectives for Zone 5 include 30-day
average turbidity, 40 NTU, or a one-time 150 NTU maximum. Delaware state surface
water quality standards for marine water state that turbidity shall not exceed natural levels
by more than 10 NTU.

Delaware River Basin Commission’s {1983) effluent quality requirements for all waters
state that suspended solids should not exceed 30 mg/l as 30-day average and 45 mgA as
a 7-day averages.

——

2-7




Results and Discussion

C 3.0 RESULTS AND DISCUSSION

3.1 SEDIMENT SAMPLING

Concentrations of metals in the sediments dredged from the Salem River were low
relative to regulatory criteria and screening guidelines. All observed concentrations were well
below New Jersey's cleanup guidelines for nonresidential soils. None of the sediment metals
concentrations exceeded Long et al.’s (1995) effects rangg median (ER-M) concentrations.
Four metals exceeded Long et al.’s effects range low guidelines (ER-L) concentration levsls
in individual samples (Table 3-1). Only for chromium, however, did the average concentration
among cores exceed the ER-L concentration. Mercury was not detected in any of the
samples, but detection limits in our analyses were higher than the ER-L screening levels.

ﬂ Table 3-1. Trace metal concentrations (mg/kg dry) in core samples fro—nT the Salem
e e 1 1 d P T N e T Ty

channel, 1885. Shaded values exceed Long et al.’s {1995) ER-L guidelines.
Station - Long et al. {1995)

Guidelines NJ Soll

1 2 3 a ER-L Erpm | Citeda
. HArsemc < 6.2 8.2 70 20
- Cadmium - < 0,98 <0.62 1.1 9.6 100
E Chromium 81 370 None
0 Copper 34 270 600
EM&:cury < 0.31 < 0.30 0.15 0.7 270
ﬂ’ Nicket 3.7 20.9 51.6 2400
Lead < 6.2 < 46.7 218 600
E Zinc 20 150 410} 1500

3.2 DISPOSAL SITE DISCHARGE SAMPLING

o

3.2.1 Comparison of Discharge and Ambient Conditions

Suspended sediment concentrations in discharge water from the disposal site were less
than ambient concentrations in the river for fourteen of the eighteen weekly collections during
the period of dredging operations {Tabis 3-2). Highest sediment toads were observed on
November 10, when a TSS level of 34,000 mg/l was measured at the weir. This level was
almost 100 times higher than background levels in the river. Field records on this date
indicate that water flowing over the weir was extremely forceful and black with sediment.

-y

e TSS ieveis in the discharge decreased over the next two weeks, falling below background
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levels on November 21 (Fig 3-1). Turbidity (NTU) generally mirrored the results of the TSS
measurements {Fig.3-2). ‘

Volumetric flow rates calculated for the weir discharge increased as the dredging
progressed (Table 3-3), but there was no correlation between flow rate and sediment
discharge levels of TSS {r = 0.09, p = 0.30). The highest recorded volumetric flow rate
occurred on September 21-22 (309.02 cfs), but weir discharge values for TSS and turbidity
on that date were among the lowest measured during dredging (20 mg/l and 8.6 NTU,
respectively). P

3.2.2 Evaluation of Regulatory Compliance

Three regulatory values for controlling concentrations of suspended sediments in the

water column in the Delaware River were identified and compared to the suspended sediments
and turbidity data collected during the operation of the upland disposal site. These include
1) the Delaware River Basin Commission’s {DRBC) requirement that suspended solids in
effluents should not exceed 30 mg/l as a 30-day average and 45 mg/L as a 7-day average,
2) the DRBC’s zone 5 stream water quality objectives of a maximum 30-day average of 40
NTU or 150 NTU maximum one-time observation, and 3) Delaware state water quality
standard that turbidity in marine water shall not exceed natural levels by more than 10 NTU.
Below we evaluate the TSS and turbidity results at the Salem River disposal site based on
these guidelines.

3.2.2.7 DRBC’s Regulations

For three of the eighteen weeks of weir monitoring TSS exceeded DRBC’'s 7-day
effluent criteria on (45 mgA). Only for November did the suspended solids levels exceed
DRBC’s 30-day water quality criterion (30 mg/l} for Zone 5. During the operation of the
upland disposal site, TSS levels in the effluent exceeded DRBC’s instantaneous limit of 150
mgA for Zone 5 once in 18 weeks of sampling (Table 3-2).

In-river monitoring at the upstream control site showed background levels of suspended
solids close to or also exceeding DRBC’s 30-day criteria eight times during the monitoring
period. Only levels recorded on November 10 of 470 mg/l exceeded DRBC’s instantaneous
limit of 150 mg/l.
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Table 3-2._70tal suspended solids {(mg/l) and turbidity {NTU), for eac_h 24-hour
sampling period during weir water quality monitoring, 1995. Shaded
weekly values are higher than ambient conditions.

e

Date Collected Total Suspended Solids o Turbidity
Weir Weir
River Reference River Reference
Weekly Results Site Weekly Results [ Site

21 ~ ~n | ND
ND ’ 1.6 37.2
ND 5.6 ND

130 5.0 87.5
a3 9,7 53.4
16 71 17.2
59 10.0 21.0
25 10.6
34 39.8
12 _ 13.1
36 2.3 26.5
a6 3.0 19.1

240 8.6 _ 89.0
95 3.6 56

120 34.9 102

470 230
48 179
94 245 | 73.2

3.2.2.2 DNREC’s Turbidity Regulations

Turbidity in the effluent from the disposal site generally met Delaware State
standards. Turbidity values of 10 NTU more than background (as measured by the grab
sampie at the jetty) were observed on September 1, November 10, and November 17 (Table
3-2). Turbidity at the wair in all other collections was either less than or within 10 NTU of
ambient conditions in the river.
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Wuc. Results and Discussion

Table 3-3. Averaga weir water height {feet) and flow rate (cfs) dunng each 24-howr
sampling period.

Samﬂl}g Date Helght (feet)
6/29-30 0.0625
716-7 0.0833" 88.29
7113-14 0.0625 - 66.22
7/20-71 ' 0.625 P 66.22
7/27-28 0.1042 110.36
8/3-4 . _ .
 8/10-11 0.2292 242.80
8/21.22 0.1667 176.58
8/24-25 0.2083 220.73
8/31-91 0.2292 242.80
9/7-8 0.1771 187.62
9/1415 0.2083 220.73
9/21-22 _ 0.2917 309.02
| 9/28-29 * »
11/2-3 d hd
11/9-10 0.2392 253.40
11/16-17 0.0833 88.29
11/20-21

* No data available due to weir height changes during samﬁing periods.

3.3 DELAWARE RIVER WATER QUALITY MONITORING

3.3.1 Temporal and Spatial Differences

Water quality monitoring near the outfall suggested that conditions in the river were
not affected by discharge from the upland disposal site; water column concentrations of
metals, nutrients, and suspended solids were similar before, during, and after dredging (Table
3-6). In addition, there wers no apparent differences in water quality between Station A (in
the plume) and Stations B and C {downstream of the discharge), suggesting that the quality
of the discharge water was not substantially different from ambient conditions.

Nutrient levels did not change notably during or after dredging. Nitrate lsvels increased
approximately 1 mg/ at all stations between June and July, returning to pre-dredge levels in
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Results and Discussion

August and remaining so for the duration of the monitoring. Ammonia and total phosphorous
levels were at or below detection limits throughout the monitoring program. TKN
concentrations ranged from 0.3 to 3.4 mg/l, not varying appreciably between dredging
periods. Although total suspended solids and turbidity varied between sampling periods, no
substantial increases were evident during dredging. During dredging, turbidity and TSS
concentrations at Station A {within the nlume) were not consistently higher than at

downstream Stations B and C.

Among the eight metals monitored in the water colpmn, only zinc was cobserved at

lavals abova method detaction limits (Tabla 3-8): hnwnucr :nrir- roncontratinne wara na hinhar

PR v Wind R W P W PIPUST WA W LW W LIWVIF RIS L WA W W7 FITWIT WP W p AFF P W P Wi TRTULIVI R FRFOI U FIV T UYINTOR

during dredging than before or after dredging. In addltlon, zinc concentrations at Station A
(closest to the origin of plume)} were similar to downstream Stations B and C.

Phveical watar auality narameaters {a.a0., DO hardness nH. and temnarastura)l and
Foreln FrOulr YRy MUIGITFIULLID ATl tr Wy TIGIWI e DD, I, Wi LU IOI QLU U O I

concentrations of chloride and nutrients at all stations were consistent or seasonally
predictable throughout the monitoring program. Temperatuwres recorded during the program
reflected normal seasonal change, and DO concentrations in the tiver were between 6 and 8

all duorinn all manthe aveant Nacambor whan rancoantratisane inaroacnad ta hatieexarn 149 nod
ll lul b= UMY ls CH MHIVIIVIGO CAVWORL WOWUIHNIIVGE, YRIIGI UTIWTGIITQGLUVIIO NIGIGOOUWU LU UTLYWUESIT | §F alivw

12 mg/t. Hardness was consistent before and during dredging ranging from 1,700 to 1,100
mg/l, CaCO,, but decreased to about 350 mg/t CaCO4 in December. Values of pH varied little
throughout the sampling period and ranged from 7 to 8.

3.3.2 Regulatory Compliance

Al physical ter
measurements exceeded the Delaware state regulatory value of 5.0 mgAl at all times during
the study, and pH remained within the required range of 6.5 to 8.5. No Delaware State
criteria are defined for nutrients, TOC, and chloride in the tidal waters of the Delaware Bay.

Hawinwuar lavale far nitretnn wuners halow EDAYa Arinbina wwntar atendacd ~F T awhidions
TIVIROVET, IDVGID U THUJLTD VWOID UGIVYY LM O3 UIRIRNITY vWWailth Dwanuailu vi IU lllull- P ur vIiuny

in the river did not exceed DRBC’s regulatory maximum of 150 NTU any time during the
monitoring program.,

1 wnatner rmialit naramatare mat Paloawweara satatn standoasde ™M
YyuJanLy Faoranicisio gL WEIaYywal'os 2>1dLD SLINUaIUD. [ &4

[ S R Iy W . g - E_ o WAR_ . _

Cadmium, chr omium, and COpper Concenuratuuns were beiow Delaware Surface Water
Quality acute and chronic criteria. Concentrations of lead, mercury, and nickel were also
below Delaware’s acute criteria but detection limits were not sensitive enough to determine

compliance with Delaware’s chronic water quality criteria (Table 3-4). Aithough, small
concentrations of zinc were detected, they were well below Delaware’s acute and chronic
criteria, except the in the August sample at Station C, where a concentration of 0.16 mg/

was observed. Detection limits for arsenic were higher than the acute and chronic criteria.
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Conclusions

4.0 CONCLUSIONS

Sediment testing and water quality monitoring conducted in conjunction with dredging
in the Salem River suggest that the project had minimal adverse effects on the environment.
Bulk sediment tests for trace concentrations of metals revealed that concentrations were low
and well below New Jersey Soil Clean-up criteria for estuarine sediments, although three of
ths trace metals were above Long et al's {1995) ER-L streening levels. Menitoring of
sediment loads discharged from the upland disposal site during dewatering of hydraulically
dredged material indicated that disposal methods worked effectively, as measured levels of
suspended solid were typically below ambient conditions in the river. On the occasions when
effluent turbidity values exceeded background conditions, levels returned to normal conditions
within several days. Excessive releases of suspended material were detected in November
1995 during extreme flooding suggesting that the weir did not function properly during this
period. Silt accumulations around the weir and insufficient height of the weir may have
hindered the decanting process, thus contributing 10 the extreme turbidity and 7SS lavels

observed in the effluent discharge.

Monitoring results suggest that effluent from the disposal site caused no adverse
changes in river water quality. River water quality results revealed no trends between
sampling sites near the discharge and downstream stations, nor were there substantial
differences during or after dredging.
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mal‘n Recommendations

5.0 RECOMMENDATIONS

The design of the study presented here was based on a scope of work provided by the

U.S. Army Corps of Engineers (Appendix D). As part of the scope, the USACOE has
requested recommendations for ways to improve weir monitoring in the future. This section
provides those recommendations.

1.

) o
Future projects should include a short period (2 to 3 weeks) of daily sampling, to
measure daily variations in TSS and turbidity.

In order to address the regulatory questions of the report we assumed that weekly
monitoring of weir discharge TSS and turbidity was sufficient to describe both monthly
and weekly averages. Some of the regulations for suspended solids and turbidity
define compliance values in terms of 30-day and 7-day averages; however, the daily
sampling and analysis for TSS implied in those standards would be costly and probably
is not necessary for this kind of project. Nevertheless, short-term alterations in
project operations could have caused variations in TSS and turbidity that we were not
able to detect. To test the validity of using once-a-week sampling we recommend this
short test period of turbidity and TSS sampling to help determine if weekly sampling
is adequate to meet the Corps’s environmental protection goals and state water quality
criteria.

Future monitoring programs should include concurrent monthly analysis of nutrients
and metals at the weir as well as at plume stations in the river.

Ovur evaluation of the project’s effects on water column concentrations of nutrients
and metals was based on comparisons of conditions at the plume stations before,
during, and after dredging. Because the laboratory analysis of the 24-hour composite
samples from the weir did not include similar measurements, no direct comparison
between in-river concentrations and discharge concentrations could be made.
Although plume sampling at Station A (nearest the discharge) did not show elevated
concentrations, some dilution with ambient water probably occurred (the discharge
pipe ended at the shoreline and water depths were such that collections could not be
taken closer than about 30 meters from the outlet}. The addition of monthly analysis
at the weir of nutrients and metals would allow direct comparison of parameters and
enhance our evaluation of weir discharge effects in the river

Future monitoring should also include 24—hoﬁr composite sampling at the reference site
within the river.

To address comparison of weir discharge to ambient river conditions we assumed that
the grab sample taken from the reference site {taken off the stone jetty at the mouth
of the C & D canal) provided an accurate measure of the conditions in the river during
the 24-hour composite sampling at the weir; however, natural background lavels of
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. ) VIBRACORER SAMPLE FIELD LOG
EXMAR 6001 Miller Store Rd. Norfolk, Virginia 23502 phone: (804)855-9582

Client: \)Mq/\’ U . Location: Sq}&zg R_,_. /(-)TS-

Description Time for Penetration Support Vessel: \;-;&CMA& v’0 \Ji-a-z{’ «-2703)5'
Depth | Elapsed |Per Foot Positioning Method:
0 Positioning Data: )3\_,, l}iﬁgg-
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7
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A
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VIBRACORER SAMPLE FIELD LOG
EXMAR 6001 Miller Store Rd,, Norfolk, Virginia 23502 phone: (804)855-9582

Client: S Sos Qe < Location: %‘J\-‘-‘-—\ @‘ e 4

Description Time for Penetration Support Vessel: Eyﬁ pala] *‘@u“”ﬁ EE&&
Depth | Elapsed |Per Foot Positioning Method: OGP
a 1+ ’ r)
(‘) Positioning pata: L Z \/ W;M,D& —
GhAY / <
: 3
QM D / 4 Depth Water: Tide: Elevation:
3 Wind: . Sea: Current:
/6 ’ ( (2
- 7 Barrel Length: /(0 Core Diam: S' o .

{ t
Depth of Penetration: 9 \O Recovery: -7 s O

,90 Remarks: y\oQ;)-.oF MJI&-«E 6 /',

11 ' slow To 2! Kl 7 NQ;Q{-
12 g/ S

13 T

: : Opelrato;:M . O[ML-Q—— Client Rep: LU M..\
16 Length Retained: 5;‘0 '

:; Shipped To: VW'QCM— ) ZCL: s -

19 . Date: Z'?D—IAUG“‘{S'- Time: // 4O

20 site ¢ DS R~7. core ¢ QR 2 __

e

H
b

L _Sample . ._ondi tiong
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EXMAR 6001 Miller Store Rd

VIBRACORER SAMPLE FIELD LOG

+ ¢ Norfolk, virginia 23502 phone: (804)855-9582

Client: \/WBW I Location;: E;“}"—-« ?\\;\W .
Description Time for Penetration Support Vessel: [59< ﬂ(m' un -8 F( L"N‘F
Depth | Elapsed |Per Foot Positioning Method:

DA M‘q_m? Positioning Datas: )97 Voo Lne .

= 9 &2

Prpvw\{' 3 |
4 Depth Water: Tide: Elevation:
: Wind: _Sea: Current:
7 Barrel Length: /(7 Core piam: B O
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12
13 —_—
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15 Operator: !M‘C'(W‘J\Q/' Client Rep: W%Mft;
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3it Sample & Condition:




EXMAR 6001 Miller Store Rd

VIBRACORER

SAMPLE FIELD LOG

+¢ Norfolk, Virginia 23502 phone:(804)855—9582

Client: Vewsor LS  Location:
Description T‘ime: for Penetration [Support Vessel: L= ¥—77] A?" V"SM { L"O&T
Depth | Elapsed |Per Foot [Position ing Method:
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em:ﬂp‘( T
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2 Wind: . Sea: Current:
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VIBRACORER SAMPLE FIELD LOG

EXMAR 6001 Miller Store Rd.,, Norfolk, Virginia 23502 phone: (804)855-9582

Client: \) A ,‘:Lwcl Location: godgﬂ QJM " MW
Description Time for Penetration Support Vessel: \= x IMAE V'(_t;u - & ‘-:O‘Vf
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6
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Depth of Penetration: 7 ()Recovery' V.

> Remarks: 50, croeeet _shet goctrdion
11 "t me‘Ag‘!Q )-'2‘2&‘45 i\_»-g‘ f%+PWVM.f_
12
13
14
15 Operator: /Vl gm@ Client Rep: bu *ng"'};;‘
16 Length Retained: 1/e ga {
17 Shipped To: 1/ wsoanv- “Tue -
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. CISOS. CORPS DREDGe= MONITORING
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APPENDIX C

BULK SEDIMENT AND WATER QUALITY ANALYSIS RESULTS
LABORATORY CERTIFICATES

C1




VERSAR, INC.
9200 Rumsey Road
Columbia, MD 21045-1934

Aun: William Burton

KEemRON

Oy —
ENVIROMMENTAL SERVICES

KEMRON Environmental Services
109 Starlite Park
Marietta, Ohio 45750

Phone: (614) 373-4071

7,
/,;/ g .
r
- Order # N5-06-532
Date: July 21, 1995 09:18
Work ID: 2-002/ACOE Salem River
Date Received: 06/29/95
Date Completed: 07/21/95

Client Code: VERSAR_MD331

Sample Sample Sample Sample
Number Description Number Description
01 Salem 1 C 0.0 02 Salem 2 C 0.0
03 Salem 3 C 0.0 04 Salem 4 C 0.0

. AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A [E7Y
WEIGHT BASIS WHERE APPLICABLE

®

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

Joan R

YiAy 1AM L) (Y )
Certified by
Deanna Hesson




Order # N5-06-532 KEMRON ENVIRONMENTAL SERVICES
July 24, 1995 08:47 REPORT COMMENTS

REPORT COMMENTS:

* {NITRATE, TOTAL XJELDAHL NITROGEN) - Analysis performed by Lancaster
Laboratories, Ine.

Page 2

-y



KEMRON ENVIRONMENTAL SERVICES

Order # N5-06-532 Page 3
July 24, 1995 08:47 RESULTS BY SAMPLE
This is to certify that the following samples were analyzed using good
. laboratory practices 1o show the following results.
SAMPLEID: 01 Salem 1C 0.0 Collected: 06/27/95 11:05 Category: SOIL
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Ammonia, Nitrogen 150 15 mg/kg 07/06/95 JWR 350.1
Chloride, Leachable 880 16 w3/kg €1 07/11/95 REB 325.2
Percent Solids 51 1 ¥ wt. 06/29/95 PJH Gravimetric
Phosphorus, Total <4.9 4.9 mg/kg P 07/13/95 PJH 365.2
- Total Organic Carbon-Soil o¥e0e 32 o 330 mg/kg 07/07/95 RJS 415.1
Arsenic, Total 10 9.8 & mg/kg As  07/14/95 TAS 200.7/6010
Cadmium, Total <0.98 0.98 mg/kg C&@  ©7/14/95 TAS 200.7/6010
Chromium, Total 41 2.0 ma/kg Cr 07/14/95 TAS 200.7/6010
Copper, Total 24 2.0 mg/kg Cu 07/14/95 TAS 6010
Lead, Total 29 9.8 mg/kg Bb 07/14/95 TAS 6010
Merc¢ury, Total <0.49 0.49 mg/kg Hg 07/14/95 KRA 7471
Nickel, Total 24 3.9 mg/kg N1 07/14/95 TAS 200.7/6010
2inc, Total 190 0.98 mg/kg Zn 07/14/95 TAS 6010/7350
Nitrogen, Nitrate <2.0% 2.0 mg/kg 300M
Nitrogen, Total Kjeldahl 200+ 28 my/kg N 351.3
SAMPLEID: 02 Salem 2 C 0.0 Collected: 06/27/95 11:35 Category: SOIL
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Ammonia, Witrogen <2.5 2.5 mg/kg 07/06/95 JWR 350.1
Chloride, Leachable 350 9.9 mg/kg €1 07/11/95 REB 325.2
aercent Solids 81 1 ¥ wt. 06/29/95 PJH Gravimetric
Qosphorus. Total <3.1 3.1 mg/kg P 07/13/95 PJH 365.2
~1T0tal Organic Carbon-Soil 30 25D 250 w3/kg 07/07/95 RIS 415.1
Arsenic, Total - <6.2 6.2 mg/kg As 07/14/95 TAS 200.7/6010
Cadmium, Total <0.62 0.62 m3/kg €A 07/14/95 TAS 200.7/6010
Chromium, Total 6.2 1.2 mg/kg Cr 07/14/95 TAS 200.7/6010
Copper, Total 2.5 1.2 mg/kg Cu 07/14/95 TAS 6010
Lead, Total <6.2 6.2 m3/kg Pb  O7/14/95 TAS 6010
Mercury, Total <0.31 0.31 mg/kg Hg 07/14/95 KRA 7471
Nickel, Total 3.7 2.5 : wa/kg N1 07/14/95 TAS 200.7/6010
Zinc, Total 20 0.62 mg/kg Zn 07/14/95 TAS 6010/7950
Nitrogen, Nitrate <1.2* 1.2 mg/kg 300M
Nitrogen, Total XKjeldahl <49* 49 mg/kg W 351.3
SAMPLEID: 03 Salem 3 C 0.0 Collected: 06/27/95 12:30 Category: SOIL
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Ammonia, Nitrogen <2.4 2.4 mg/kg 07/06/95 JWR 350.1
Chloride, Leachable 3190 9.8 mg/kg C1  07/11/95 REB 325.2
Percent Solids 82 b ¥ wt., 06/29/95 PJH Gravimetric
Phosphorus, Total <3.0 3.0 mg/kg P 07/13/95 PJH 365.2
*Total Organic Carbon-Soil (Y79 240 mg/kg 07/07/95 RJIS 415.1
Arsenic, Total <6.1 6.1 mg/kg As 07/14/95 TAS 200.7/6010
Cadmium, Total <0.61 0.61 mg/kg Cd  07/14/95 TAS 200.7/6010
Chromium, Total 160 1.2 mg/kg Cr 07/14/95 ‘TAS 200.7/6010
Copper, Total 3.7 1.2 wg/kg Ca 07/14/95 TAS 6010
Lead, Total «6.1 6.1 mg/kg Pb 07/14/95 TAS 6010
Mercury, Total <0.30 0.30 mg/kg Hg 07/14/95 KRA 7471
Nickel, Total 17 2.4 mg/kg Ni 07/14/95 TAS 200.7/6010
2inc, Total 65 0.61 mg/kg Zn  07/14/95 TAS 6010/7950
Nirrogen, Nitrate <1.2% 1.2 mg s kg J00M
‘ogen, Total Kjeldahl <6l* 61 mg/kg N 351.3



Order # N5-06-532
July 24, 1995 08:47

KEMRON ENVIRONMENTAL SERVICES
RESULTS BY SAMPLE

SAMPLEID: 04 Salem 4 C 0.0 Collected: 06/27/95 19:30 Category: SOIL

TEST DETECTION DATE
DESCRIPTION RESULT LT UNITS ANALYZED BY METHOD
Ammonia, Nitrogen <2.9 2.9 mg/kg 07/06/95 JWR 350.1
Chloride, Leachable 290 11 mg/kg €1 07/11/95 REB 325.2
Percent Solids 70 1 % wt. 06/29/95 PJH Gravimetric
¥hosphorus, Total <3.6 3.6 mg/kg P 07/13/95 PJH 365.2

- Total Organic Carbon-Seoil 1308 |dee 230 mg/kg 07/07/%5 RJIS 415.1
Arsenic, Total 11 7.1 ma/kg As 07/17/95 TAS 200.7/6010
Cadmium, Total <0.7 0.71 mg/kg €4 07/17/95 TAS 200.7/6010
Chromium, Total 260 1.4 mg/kg Cr 07/17/95 TAS 200.7/6010
Copper, Total 4.3 1.4 & wg/kg Cu  07/17/95 TAS 6010
Lead, Total <?.1 7.1 mg/kg Pb 07/17/95 TAS 6010
Mercury, Total <0.36 0.36 mg/kg H 07/14/95 KRA 7471
Nickel, Total 26 2.9 mg/kg Ni 07/17/95 TAS 200.7/6010
Zinc, Total 110 0.71 m3/kg Zn 07/17/95 TAS 6010/7950
Nitrogen, Nitrate <1.4* 1.4 ma/kg 300M
Nitrogen, Total .Kjeldahl <71* T mg/kg N 351.3

Cowedd by Lok G)345—
G chlodrest wncplanudn




KEMRON ANALYST LIST
Ohio Valley Laboratory

07/17/95

AJS - - Ashlee J. Scott

ALC - - ann L. Clark

BAR - - Beth A. Raper

CEB - - Chad E. Barnes &
DIH ~ - Deanna I. Hesson
DJP - - Douglas J. Poling
DLP - - Dorothy L. Payne
DST - - Dennis S. Tepe

ECL - - Eric C. Lawson

EDG - - Eric D. Gerkin
FEH - - Fay E. Harmon
FRM - - Fred R. Montgomery
GWH - - George W. Hutchison
HV - - Hema Vilasagaxr
JEC - -~ Jesse E. Chapman
JYH - - Ji Y. Hu

JKM - - June K, Morris

JIM - - Joy L. Mallins

JLH - - Janice L. Holland
JLL - - Janice L. Landshof
JMM - - Jim M. Monk

JWR - - John W. Richards
KHA - - Kim H. Archer

¥MM - - Kevin M. McDonald
KPO - - Kevin P. Overstreet

KRA - - Kathy R. Albertson
IMW - - Lisa M. Wagner

MBJ - - Matthew B. Jarrell
MDA - - Mike D. Albertson
MDC - - Michael D. Cochran
MLS - ~ Michael L. Schimmel
MZL - - Melanie Z. Lewis

PJH - ~- Pamela J. Holtz

PST - - Pam S. Tornes

REB - - Russell E. Burton
REK - - Robert E. Kyer

RJS - - Rick J. Santos

RHC - - Rodney %W. Campbell
8CM - ~ Susan C. Moellendick
SCH - - Stephen C. West

S1M - -~ Stephanie L. Mossburg
SPL - - Steve P. Learn

8588 - - Susan S. Snodgrass
TAS - ~ Tamela A. Sams

TKT - - Tonya K. Troutner
TLD - - Teresa L. Davis

INO - - Tunde N. Oladunni

vC - - vicki Collier

WCD - - Wade C. Dawson

WDL - - William D. Landshof



Order # N5-06-532
Tuly 24, 1995 08:47

SW-846 METHOD SW6010 - Arsenic
SW-846 METHOD SW&010 - Cadmium

Chloride in Soil

KEMRON ENVIRONMENTAL SERVICES
TEST METHODOLOGIES

Leaching procedure: one part soil to four parta D.I. water

Analysis :EPA Method 325.2
Reporting Units: mg/kg Cl

SW-B846 METHOD SW6010/200.7 - Chromium
SW-846 METHOD SW6010 - Copper

EPA METHOD SW3050 - Soil Matrix Metals Digestion

SW-846 METHOD SW7471 (AA - Cold Vapor Method) - Mexrcury

SW-846 METHOD SW6010 - Nickel
SW846 METHOD SW6010 - Lead

Percent Soclids

EDPA Method 160.3 - Gravimetric, Dried at 101-
To convert test results to "Dry Weight Basis”
RESULT (REPORTED) X 100

RESULT (DRY WP.) = ---c-cc-e—n- S
PERCENT SOLID

EPA Method 365.2 (Modified for Soils)
EPA Method 351.3 Modified For Soils
EPA Method 415.1 - Total Organic Carbon

SW-846 METHOD SW6010 - Zinc

Degrees C
e this formula:

Rt |

witoieid

oy

e

ahoetame el




INORGANIC QA/QC




KEMRON Environmental Services
QUALITY ASSURANCE DAILY REPORT
OHIO VALLEY LABORATORY Dete: 07/17/95

REFERENCE STAHDARD ‘ DUPLICATE SAMPLE BLAKK MATRIX/MEDIA SPIKE
Parsmeter Units Analyst Known Result Rec.{%) UCLx LCLx Result ResultZ RPD (X) Result ML Conc. Recovery Rec.(%) UCLas (X) LCLs (X}
(EAD-1CP v mg7Kg TAS Te& 119 92,97 120 80 39.11 3.8 38.87 < . g T 0.5866  58.66 a5 i3
| ZINC-{cP v mg/kg TAS 76.5 69.5 90.85 120 80 57.19 57.01 0.32 <0.5 0.5 10,7587 75.87 125 75
|
| ‘
\ 1
|
| . |
h \
|
‘ |
|
|
UCLx = Upper Control Limit (Standard) UCLb = Upper Control Limit (Blank)
LCLX = Lower Control Limit (Standard) MOL = Method Datection Limit |
UCLe = Upper Control Limit (Range) UCLs (X) = Upper Control Limit (Spike Recovery)
RPD (X) = Relative Percent Difference LCLs (X) = Lower Control Limit (Spike Recovery)
* = Initist Data Collection Post-digestion spikes on sodium, potassium, calcium, and magnesium

s RRE dend RS oaed



QUALITY ASSURANA

OHIO VALLEY LABORATORY

IL.Y REPORT

Date: 07/17/95

LCLx = Lower Control Limit (Standard)
UCLr = Upper Control Limit (Range)
RPD (X} = Relative Percent Difference
* w [nitial Data Collection

"% = ANALYZED BY METHOD OF STAKDARD ADDITION

HOL = Method Detection Limit

UCLs (%) = Upper Control Limit (Spike Recovery)
LCLs (%) = Lower Control Limit {Spike Recovery)

Post-digestion spikes on sodium, potassium, calciun, and magnesium

REFERENCE STANDARD DUPLICATE SAMPLE BLANK  MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(X) (UCLx LCLx Resultl Result? RAPD {X) Result WDL Conc. Recovary Rec.(%) UCLs (%) LCLs (%)
AMMON]A mg/L RED ¢ 2.02700.00 17 % a.15 0.1 5.55 <0.1 . 0.7 T 0.99%  99.40 15 ™
SILVER-1CP 4 mg/L  JYH 0.2 0.2% 105,00 920 80 0.19 0.19 0.00 <0.01 0.01 0.2 0.19  95.00 125 s
BARIUN-ICP J mg/L JYH 0 104 106,00 120 40 9.8 9.6 2.06 <«0.01 0.01 10 9.8 98,00 125 75
CADMIUN-ICP J mg/L  JYH 1 1.05 105,00 120 80 0.91 0.87 4.49 <0.01 0.01 1 0.91 91,00 125 75
CHROMIUM=ICP J  mg/L JYH 1 1.04 106,00 120 80 1.05 0.92 13,20 «0.02 0.02 1 1.05 105,00 125 75
COPPER-1CP ¢ ag/L  JYH 1 1.06 106.00 120 80 0.96 0.98 2.06 <0.02 0.02 1 0.96 94,00 125 75
NICKEL-ICP J mg/l JYH 1 1.07 107.00 120 _ ©0 0.92 0.91 1.09 <0.04 0.04 1 0.2  92.00 128 b
ZINC-ICP J ng/L  JYH 1 1.05 105,00 120 80 1.12 1.1 1.80 <0,09 0.01 1 1.12 112,00 128 75
LEAD~JCP J mg/L JYH 1 1,05 103.00 120 80 1.07 1.06 0.94 «0.% 0.1 1 1.07 167,00 125 ]
TEN mg/L REB 1 0,93 93,00 116 60 e eer <0, 0.1
TOC mg/l REB 25 26 96,00 110 50 1100 100 0.00 <1 1 25 26.2 104,80 125 7
PHOSPHORUS mg/L REB 2 L7 8550 125 L] 0.12 0.21 54,55 «0.1 0.1 0.5 0.518  103.60 125 75
SULFIDE mg/L  SCH 20 20 100.00 125 7 sev  ems <t 1 - 122 76
CYAM[DE mg/L  JWR 0.4 0.351 87.75 125 9% < 6.01 < 0.01 0,00 <0.01 0.01 0.2 0.195  97.50 124 78
THALLIUM-FURN A1 mg/L AJS 0.025 0.0227 $0.80 120 80 < 0.005 < 0.005 0.00 <0.005 0.005 0.025 0.0237  94.80 15 85
ARSENICFURNACE | mg/L TNO 0.025 0.0241 96.40 {20 8o 0.0255  0.0268 4.97 <0.004 0.006 0.025 0.0259 103.40 115 85
MERCURY Q mg/L  KRA 0,009 0.0010 102.00 120 80  0.00109  0.0010 7.62 <0.0002  0.0002 0,001 0.00101 101.00 125 75
MERCURY G w3/l KRA 2.009 0.0009 94,00 120 80  0.00097 0,000 1.04 <0.0002  0,0002 0.001 0.00097  97.00 125 75
THALLIUM-FURN U  mg/ky ALC 90.8 106.86 117.47 139 45.4 0.36 0.36 0.00 <0.005 0.005  w» L Lo b s
THALLIUN-FURN W mg/kg ALC 90.8 191,33 122,61 139 5.4 0.35 0.37 5.56 <0.005 0.005 =+ e LA e hid
LEAD-FURNACE N mg/kg ALC 128 131 W2.3¢ 179 64,9 51 53 3.85 <0,005 0.005  #w b we ™ ww
LEAD-FURMACE A1  mg/L AJS 0.025 0.0262 105.00 120 B0 < 0.006 < 0.006 0.00 <0,005 0.005 0.025 0.02395  $5.80 15 a5
MERCURY K mg/L  KRA 0.001 0.0009 95.00 120 80  0.0009  0.0009 1.05 <0.0002  0.,0002 0,001 0.00096  96.00 125 e ]
MERCURY 1 P/l KRA 3.7 23,7 91.% 120 B0 < 0.25 < 0.25 0.00 <0.0002  0.0002 0,001 0.0009%9 99,00 125 75
ARSENIC~FURNACE Y mg/L TNO 0.025 0.0227 90.80 120 80 0.0247  0,0236 4.55 <0.004 0.004 0.025 0,025 101.40 115 85
ANTIMONY<FURN AT ma/lL  AJS 0.025 ¢,0269 107.60 120 80 < 0.02 < 0.02 0.00 <0,02 0.02 0.02% 0.0267 106.80 115 85
ALUMINUM-ICP B mg/L TAS 1.5 1.489 99,00 120 B| 1.502 1.558 3.66 <0,1 0.1 1.5 1.443  96.20 125 s
CADNIUM-1CP B m/L TAS t 1.5 .46 97.33 120 80 1.532 1,494 2.51 «0,01 0.01 1.5  1.532  102.13 125 75
CHROMIUM-ICP B mg/L TAS 1.5 1.435 95.87 120 80 1.4 1,482 2.87 <0.02 0.02 1.5 1.44 96,00 125 ri]
COPPER-1CP 8 mg/L TAS 1.5 1.43% 95.60 120 80 1.395 1.504 7.32 <002 0.02 .5 1.3 90,87 125 75
IRON-I1CP B wg/L  TAS 1.5 1.524 101,60 120 80 2.447 2.499 2.10 <0.04 0.06 % 1.5 1.52  101.33 125 75
RICKEL-ICP B mg/L TAS 1.5 1.442 94.13 120 80 1.492 1.474 1.21 <0.04 0,04 1.5 1.47 98,00 125 75
ANTIMONY-ICP B mgsL TAS 1.5 1.29 84,00 120 80 1,359 1.3 0.07 <0,2 0.2 1.5  1.359  $0.40 125 75
ZINC-ICP B mg/L TAS 1.5 1.456 96.93 120 80 1.528 1.504 1.58 <0,0% 0.09 1.5 1.513  300.87 128 75
ARSENIC-1CP V og/kg TAS 45.1 58.3 89.5%5 120 80 81 61 0.00 < 5 1 0.8531  85.31 128 75
CADMIUN-ICP V mg/kg TAS 81.5 84.9 104,17 120 80 55,37 55 0.67 <0.5 0.5 1 0.8306 83.06 125 75
CHROMIUM-ICP ¥V  mg/kg TAS 57.4 54.8 95.47 120 80 179.4 131.7  30.67 <1 ] 1 0.7515 75:15 125 e
COPPER-ICP V mg/kg TAS 146 153.4 105.07 120 80 61,91 60,45 2.39 <1 1 1 0.8823 88.23 125 7
NIGKEL-1CP V mg/kg TAS 35.8 36,8 102.79 120 80 68.37 62.4 9.13 <2 2 1 0.8414  B4.14 125 TS5

UCCX = Upper Control LIVt (Stendard) UCLh = Upper Contrel Limit (Blank)



KEMRON Envirormenta! Services

QUALITY ASSURANGE DAILY REPORT

OHIO VALLEY LABORATORY Date: 07/14/95

REFERENCE STANDARD OUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIXE
Pyrometer Units Analyst Known Result Rec.{X%) UCLx LCLx Result} Resultd RPD (X) Result MDL Conc. Recovery Rec,(X) UCLs (X} LCLs (X)
NITRATE mg/L RES 1 0.955 95.50 113 %0 H) 6.1 3.33 <0.05 0.05 0.5 U.339 107.80 iF13 v
ToC mg/L REB 5 5.5 110,20 115 85 3 3 0.00 <1 1 5 5.2 104.00 125 75
SULFATE og/L  SCM 20 18.2 $1.00 107 7% 78 80  2.53 <2,0 2 10 9.21  92.10 125 [

1

&
UCLx = Uppier Contral LImit (Standard) UCLb = Upper Control Limit (Blank)

LCLX = Loser Control Limit (Standsrd)
UCLe = Uppier Control Limit (Range)
RPO (X} = Retative Percent Difference
* = Initisl Dats Collection

KDL = Method Detection Limit

UCLs (X} = Upper Control Limit (Spike Recovery)
LCLs (X) = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium, and magnesium
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. QUALLTY Assumc.n.r REPORT .

GHIO VALLEY LABQORATORY Date: 07/14/95

REFERENCE STANDARD OUPLICATE SAMPLE BLANK: RATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec,.{X) UCLx LClLx Resultt Result2 RPD (X) Result MDL Conc. Recovery Rec,(X) UCLs (%) LCLs (%)
coo mg/L PJH 100 110 110.60 120 80 < T < 3 0.00 <5 5 50 46,5 92.80 135 T
RITRITE mg/lL  MIL 0.1 0.112 112,00 125 75 < 0.01 < 0.01 0.00 <0.01 0.1 0.1 0.094 96.00 12% ]
QIL & GREASE mg/L  MIL 1) ?.1 91,00 125 75 9 10 10.53 «t 1 10 10,3 103.00 125 73
TOX mg/L RIS 0.1 0.104 104,00 110 90 0.02 0.02 0.00 «0,0% 0.0 0.1 0.1 100,00 125 I
158 ma/L PJH 50 42 84,00 121 75 160 130 20,69 <% % 50 55  110.00 125 5
LEAD~FURNACE R mg/L  AJS 0.02% 0,0258 103.20 120 80 0.02499 0,0246 1.33 <0.005 0.005 0.025 0.02499 79.96 115 85
CADMIUM-FURNACE R mg/L AJS 0.002 0.0026 106,00 120 . 80 0.00256 0.0025 0.78 <0.0005 0.0005 0.0025 0.0025%4 101.60 115 8s
COPPER~FURNACE R mg/L  AJS 0.025 0.0249 99.30 120 80 « 0.005 < 0,005 0.00 <0.005 0.005 0.025 0.02503 100.12 115 85
ARSENIC-FURN AZ mg/L TKO 0.025 0.0257 102.80 120 80 0.0254 0.0255 0.39 <0.004 0.004 0.025 0.0276 110,40 1S 85
ARSENIC-FURNACE M mg/L TNO 0.025 0,0241 96.40 120 80 0.0276 0.0239 14.37 «0,2 9.2 0.025 0.0258 103.20 115 85
CHROMIUM-FURN 22 mg/L  JEC 0.025 0.0259 103.60 120 a0 0.0293 0.0279 4.90 <0.005 0.005 0,025 0.0253 101.20 11§ 85
SILVER-ICP ¢ mg/L  TAS 0.2 0.1858 92,90 120 30 0.1731 0.1832 5.67 <0,01 0.01 0.2 0.1832 91.60 125 ]
BARIUN-ICP | mg/L  TAS 10 9.351 93,59 120 80 8.701 9.205 $.63 «0,01 .01 10 9.181 91.3 125 75
CADMIUM-ICP F mg/L  TAS 1 0.9748 97.46 120 80 0.9061 0.9619 5.97 <0.01 0.01 1 0.9061 9¢.41 125 75
CHROMIUM-ICP F mg/L TAS 10,9582 95,82 120 80 0.8976 6.9511 5.79 <0.02 0.02 1 0.9453 Q4.3 125 75
COPPER-ICP F mg/L  TAS 10,9547 95,47 120 80 0.8862 0.9392 5.81 «<0.02 0.02 1 0.9342 93.42 125 75
NICKEL-ICP ¥ mg/L  TAS 1 0.9519 95.19 120 80 0.8944 0.9522 5.26 <0.04 0.04 1 0.9468 94,48 125 L]
LEAC-ICP F mg/l TAS 10.9912 99,12 120 80 0.936 0.9433 0.78 <0.1 .1 1 0.936 93.60 125 75
ANTIMONY-ICP F ma/L  TAS 1 0.8949 89.49 120 80 0.885% 0.9142 3.14 «0,2 0.2 1 0.8859 88.5% 125 13
ZINC-IcP F mg/L  TAS 1 0.962 96.20 120 80 0.9778 0.9906 1.30 <Q,01 0.01 1 0,943 94.30 125 75
ARSENIC-ICP C mg/L  TAS 1 0.9995 $9.95 120 80 1.042 1.031 1.0 <1 k| 1 1.017  101.70 125 75
BARIUN-ICP C mg/l  TAS 10 9.585 95.85 120 80 9.157 9.261 1.13 «<0.1 0.1 10 9167  91.67 125 5
CADMIUM-ICP C mg/L  TAS 1 1.028 102.80 120 80 1.002 1.019 1.68 «<0,1 0.1 1 1.001 100.10 125 )
CHROMIUN-ICP ¢ mg/L  TAS 1 1,008 100.80 120 80 0.9706 o.9879 1.77 «0,2 0.2 1 0.9841 98.41 125 75
LEAD-ICP C mg/L  TAS 1 1,042 104,20 120 80 1.032 1.031 0.10 <1 1 1 1.032  103.20 125 3
SELENIUM-ICP C mg/L  TAS 1 1.009 100,90 120 80 1.028 0.9902 3.5 <1 i 1 1.028  102.80 125 75
SILVER-ICP ¢ mg/L  TAS 0.2 0.1936 96,80 120 80 1.843 1.862 1.03 <0,1 0.1 0.2 0.184% 92.15 125 5
RICKEL-ICP ¢ mg/L  TAS 4 1,02 102,00 120 80 0,9833 1 1.68 <0.04 0.04 1 0.997% 99.74 125 75
ZINC-ICP € mg/L  TAS 1 1,023 102.30 120 80 2.04 2.081 1.9 <0.1 9.0t . 1 0.975 97.50 125 75
ARSENIC-ICP v mg/kg TAS 85 67.1 T8.9¢ 120 80 572.1 546.3 4,61 <5 5 1 0.8582  35.82 125 75
CADNIUM-JCP v/ mg/kg TAS 81.5 89.7 110.06 120 80 571.7 535.9 6,46 <0.5 0.5 1 0,857 85.74 125 5
CHROMIUM-ICP V mg/kg TAS 7.4 36 97.56 120 80 551.4 516.3 6.57 <1 1 1 0.8216 82.15 125 75
COPPER-ICP V mg/kg TAS 146 149 102.05 120 80 533.6 500 6.50 <i 1 1 0.7948 79.48 125 s
RICKEL~-ICP V mg/kg TAS 35.8  39.5 110,34 120 80 561.6 525.7 6.60 <2 2 1 °'0.8387 a3.87 125 75
LEAD-ICP V mg/kg TAS 128 132 103,13 120 80 1445 1428 1,18 <§ 5 1 0.9134 91.34 125 75
ZINC-1CP v mg/kg TAS 6.5 73.5 94,08 120 80 650.2 623.4 4.21 <0.5 0.5 1 0.83% 83,90 125 75
MERCURY U m/L  KRA 3.7 21.9 92.41 120 80 0.00097 0.,0009 1.03 <0.0002 0.0002 0.001 0.00098 98,00 135 ]
MERCURY N ag/L  KRA 0.0901 12,0009 99.00 120 80 0.001 0.0010 3.92 <0.0002 0.0002 0.001 0.001  100.00 125 75

UCLx ="Upper Control Limit (Standard) UCLb = Upper Control Limit (8lank)

LCLx = Lower Control Limit (Standard) MOL = Method Detection Limit

UCLr = Upper Control Limit (Range) UCLs (X) = Upper Control Limit {Spike Recovery)

RPD (X) = Relative Percent Difference LCLs (X) = Lower Control Limit (Spike Recovery)

* = [nitial Data Collection Post-digestion spikus on sodium, potassium, caleium, and magnesium

* = NATRIX SPIKE FAILED (KO SPIKE SOLUTION ADDED). POST SPIKE ADDITION PERFOAMED SEE CORRECTIVE ACTION,
** = SPIKE DILUTED OUT DUE TO HIGH CONCENTRATION OF ANALYTE,




KEMRUH Environmental Services
QUALJTY ASSURANCE DAILY REPORT
OHIO VALLEY LABORATORY Date: 07/13/95

REFERENCE STANDARD OUPLICATE SAMPLE BLANK HATRIX/KEDIA SPIKE
Purameter Units Analyst Known Result Rec,(X) UCLX LCLx Resuitl Result2 RPD (X) Result MDL  Conc. Recovery Rec.(X) UCLs (X) LCLs (X)
MAGNESTUM-1CP R masL JYH 10 10 100,00 120 80 10.3 10.3 0.00 <0.5 . 0.5 10 10.5  103.00 125 ]
MANGANESE-ICP R wmg/L  JYH 1 1.05 105,00 120 80 1.06 1.07 0.94 <0.01 0.01 1 1.06 106,00 125 i
SODIUM-ICP R mg/L  JYH 10 10.2 102.00 120 80 9.6 8 18.18 «<0.5 0.5 10 2.6 96.00 125 75
NICKEL-ICP R mng/L  JYH 1 1.04 104,00 120 80 1.1 1.08 1.83 «0.04 0.04 1 1.1 110.00 125 4]
ANTIHONY-ICP R mg/L Vil 1 1.01 101,00 120 80 1.06 1.07 0.94 <0.2 0.2 1 1.06 106,00 125 73
VANADIUM~ICP R ng/L Vi 1 1 100,00 120 80 1.02 1.02 0.00 «0,0} 9.01 ) 1.02 102,00 125 75
ZINC-ICP R ng/L  JYH 1 1.02 102,00 120 a0 1.06 1.05 0.95 <0.01 0.0 1 1.06 106.00 125 s
ARSENIC-ICP R ma/L  JYW 1 1.06 106,00 120 80 1.1 1.11 0.00 <0, 0.1 1 1.4 111,00 125 75
LEAD-ICP R mg/L  JYH i 1100.00 120 80 1.08 1.03 4.74 <0.1 0.1 1 1.08 108,00 125 s
SELENIUM-ICP R mg/L  JYH 1 1.08 108,00 120 80 1.08 1.03 4. 74 <0.1 0.1 1 1.08 108,00 125 75
MERCURY L mg/L  KRA 0.001 0.0009 99.00 120 80 0.00099 0.0009 4,12 <0.0002 0.0002 0.001 0.00099 .00 125 4]
MERCURY H mg/L  KRA 23.7  21.9 92.41 120 80  0.00084  0.0008 3.5% <0.0002 0.0002 0.001 0.00087 87.00 125 75
SELENIUM-FURN X  mg/L THNO 0.025 0,0229 91.60 120 80 0.0215 0.0231 74T <0.004 0.004 0,025 0.0257 102.80 115 85
SELENIUM-FURN A2 mg/L TNO 0,025 0.022 88,00 120 80 0.013 0.017 26.67 <0.004 0.006 0.025 0.0258 103.20 115 85
FLUORIDE mg/L SO 2 2.11 105.50 124 89 « 0.1 < 0.1 0.00 <0.1 0.1 0.4 0.362 90,50 125 L]
108 mg/L MIL 500 486 97.20 114 80 540 $40 0.00 <10 10 500 $38 107.60 124 78
188 mg/L  MWIL 50 52 104.00 121 ) 260 240 0.00 <5 5 S0 51  102.00 125 4]
PHENOL mg/L  JWR 0.5 0.45 90,00 114 as < 0.005 < 0,005 0.00 <0.005 0.005 0.5 0.46 92.00 122 ]
PHOSPHORUS-~SOIL  mg/kg PJH 50 43.5 &r.00 m 90 < 2.3 < 2.5 0.00 <2.5 2.5 0.6 0.532 133.00 125 75
¥
b

UCLx * Upper Control Timit (Stsndard) UCLb = Upper Control Limit (Blank)

LCLx = Lower Control Limit (Standard) NOL » Hathod Detection Limit

UCLr = Upper Control Limit (Range) UCLs (X) = Upper Control Limit (Spike Recovery)’

RPD (X) = Relative Percent Difference LCls (X) = Lower Control Limit {Spike Recovery) :

* = Initial Dats Collection Post-digestion spikes on sodium, potassium, calcium, and magnesium

** = ANALYZED 8Y METHOD OF STANDARD ADDITIOH

b e Lk rend :numﬁ s 4 paava riid ..-. -.'.-;l - 3, "&'-.!'.M‘u‘lj U !’a‘




QUALITY hSSURMI. 1LY REPORT

OHIO VALLEY LABORATORY

Date: 07/13/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec, (%) UCLx LCLx Result? Result2 RPD (X) Result MOL Conc. Recovery Rec,(%) UCLs (X) LCLs (X)
ANTIMONY-FURN W mg/L AJS 0,025 0.02% 98.00 130 80 - 0.0245 0.02% 2.06 <0,02- 0.02 0.025 0.0245  v8.00 115 BS
CHROMIUM-FURN W mg/L  AJS 0.025 0.0249 99.60 120 80  o0.02352  0.0257 9.05 «0.005 0,003 0.025 0.02575 103,00 115 85
ARSENIC-ICP B mg/L  TAS {1 1.058 105.80 120 80 1.057 1.082 2.3 « ] 1 1.012 101,20 125 75
BARTUM-ICP B g/l TAS 10 9.96 99.60 120 a0 10144 14.03 1.09 <0.1% ¢, 10.1 10,03 9.3 125 7
CADMIUM-ICP B mg/L TAS 1 0.9999 99.99 120 80 1.064 1.066 0.19 <0.1 0.1 1 1.06 106,00 125 73
CHROMIUM-ICP B ma/L TAS 1 1.005 100.5) 120 80 1.051 1.05 0.10 <0,2 0.2 1 1.05 105,00 125 79
LEAD-ICP B mg/L  TAS 1 1.001 100.10 120 80 1.077 1.124 £.27T 1 1 1.077 107.70 125 75
SELENIUM-1CP 8 mg/l TiS 1 0.9355 93,54 120 80 0.9646 1.012 4.80 <1 1 3 1.012 101,20 125 75
SILVER~-ICP B mg/L TAS 0.2 0.195 97.50) 120 80 0.2004 0.1983 1.05 <0.1 0.1 0.2 0.2006 100.20 125 75
NICKEL-ICP B mg/L TAS 1 0.9911 99,14 120 80 1.047 1.045 0.19 «0,.04 0.04 1 1.036 103,40 128 bt
SILVER-ICP F mg/l TAS 0.2 0.1979 98.9% 120 80 0.1996 0.2069 3.5¢ <0.M 0.0% 0.2 0.2015 100.75 125 75
BARIJUM-[CP F mg/L TAS 10 9.451 94,51 120 80 977 9.849 1.55 <0.1 ¢.01 10 ¢.851 98.51 125 75
CADMIUN-1CP F mg/L TAS 1 1,003 100.30 120 80 1.03 1,059 2,78 <0.01 0.01 1 1.03 103,00 125 75
CHROMIUM-ICP F ag/L TAS 1 0.9846 98.40 120 a0 1.001 1.027 2.56 <0.02 0.02 10,9959 99,59 125 75
COPPER-ICP F ag/L TAS 10,9967 99.67 120 80 1.011 1.034 2.25 <0,02 0.02 1 1.001  100.10 125 75
NICKEL~ICP F my/L TAS {1 1.009 100,90 120 80 1.015 1.054 3.77 <0.04 0.04 1 1.015 101,50 125 5
LEAD-ICP F mg/L TAS 1 1.006 100.60 120 30 1.007 1.014 0.69 «<0.9 0.1 1 1.007 100,70 12% 75
ANTIMONY-1CP mg/L TAS 1 1,047 104.70 120 80 1.081 1.037 1.34 <0.2 0.2 1 1.037  103.70 125 75
ZINC-ICP F mg/L  TAS 1 0.9963 99.43 120 80 1.049 1.075 2.45 <0.01 0.01 1 1.015 101,50 125 75
BORON-ICP R mg/L  JYH 1 1.18 $18.00 120 a0 147 1.15 1.72 <0.% 0.5 L 117 N17.00 128 75 -
MOLYBDENUM-ICP R mg/L JYH 2.5 2.6 104.00 120 80 2.8 2.7 3.64 <0.1 0.1 2.5 2.8  112.00 125 s
SILICON-ICP R mg/L  JYK 5 29.6 118.40 120 80 27.1 25.6 5.69 <1.0 1 5 27.1  108.40 125 75
TITANIUN-1CP R mg/L  JYN 1 1.04 104.00 120 aa 1.07 1.03 3.81 «<0.03 0.03 1 1.07  107.00 125 5
AMNONTA-DIST mg/L RJS 2 1.823 91,15 114 75 .- e == «0.01 0.1 1 0.992 99.20 125 75
CHLORIDE mg/L RIS 50 49.29 98.58 108 97 17.86 17.69 0.96 <2.0 2 20 21.26 106,30 13 80
SILVER-ICP R mg/L  JVH 0.2 0.21 105.00 120 aQ 0.2 9.21 4.88 <0.01 0.01 0.2 0.2  100.00 125 75
ALUMINUM-ICP R mg/l  JYH 1 1.04 104.00 120 80 1.06 1.07 0.94 <0.01 .1 1 1.06 106,00 125 75
BARIUM-1CP R g/l TAS f 10 10.2 102.00 120 80 10 10.1 1.00 <0.01% 0.01 10 10 100.00 125 75
BERYLLIUK-ICP R mg/L  JYH 1 1 100.00 120 80 1.02 1.02 0.00 <0.0% 0.01 1 1,02 1W2.00 125 75
CADMIUN-ICF R mg/L  JYH 1 1.02 102.00 120 80 1.04 1.05 0.96 «<0,01 0.01 - 1 1.06 104,00 125 75
COBALT-1CP R mg/L Jvi 1 1.03 103.00 120 a0 1.06 1.06 0.00 <0,02 0.02<» 1 1.06 106.00 125 73
CHROMIUM-ICP R mg/L JYi 1 1,04 104,00 120 80 1.05 1.06 0.00 «0.02 Q.0 1 1.06  106.00 125 75
COPPER-1CP R mg/L i 1 1.02 102.00 120 80 1.03 1.02 0.98 «<0,02 0.02 1 .03 103.00 125 75
1RON-1CP R mg/L  JYH 1 1.0 104,00 120 80 1.07 1.07 0.00 «0,04 0.04 1 1.07 107,00 125 75
POTASSIUM-ICP R mg/L JYH 10 10.3 103.00 120 80 10.% 10.2 6.64 <1 4 10 10.9  109.00 135 7

UCLx = Upper Control Limlt (Standird) UCLb = Upper Control Limit (Blank)

LCLx = Lower Control Limit (Standurd) MOL = Hethod Detection Limjt

UCLr = Upper Control Limit (Range) UCLs (%) = Upper Control Limit (Spike Recovery)

RPD (X) = Relative Percent Oifference

* = Initial Dats Collnction

* = MATRIX SPIKE FAILED (NO SPIKE SOLUTION ADDED).
** = SPIKE DILUTED OUT DUE TO HIGH CONCENTRATION OF ANALYTE,

LCLs (%) = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium,
POST SPIKE AODITION PERFORMED SEE CORR;CT]VE ACTICHN,

and maynasiun



KEMRON Envirormental Services
QUALITY ASSURANCE DAILY REPORT
OHIO VALLEY LABORATORY Date: 07/11/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Anslyst Known Result Rec.(X) WCLx LCLx Result1 Result2 RPD (X) Result MOL Conc. Recovery Rec.(X) UCLs (X) LCLa (X)
STLVER-1CP G mg/kg JVH a5 66 77.65 1255 73 0.18 0.18 0.00 <0.01 . 0,01 0.2 g¢.18  90.00 125 75
BERYLLIUN-ICP G mg/kg JVH 152 190 125.00 2n 97.3 0.86 0.94 5.65 <0.01 0.01 1 0.8  B6.00 125 75
CADMIUM~ICP G mg/ky JYK a1.5 95 114.56 114 40.7 0.85 0.88 3.47 <0.01 0.0% 1 0.85 85.00 125 75
CHROMIUM=ICP G mg/kg JYH 57.4 59 102.79 80.4 33.9 0.95 0.92 3.21 <0,02 0.02 ] 0.95 95.00 125 7
COPPER-1CP 6 mg/kg JYH 146 170 116,44 205 86.8 0.96 0.9 6.45 <0.02 0.02 1 0.96 96.00 125 75
NICKEL-ICP G mg/kg JYH 35.8 42 197,32 5.2 211 0.86 0.7 5.65 <0.04 0.04 1 0.8% 81.00 125 ]
ZINC-ICP G mg/kg JYH 76.5 75 98.04 116 3.6 1.06 1.05 0.95 «0.01 0.01 1 1.06 106.00 12% ]
MOLYBDENUM-ICP G mg/kg JYH 198 210 106.06 325 109 2.51 2.5 0.40 <0.1% 0.1 2.5 2.51 100.40 125 75
SELENIUM-ICP G mg/kg JYH 47.6 45 94,54 69.5 24.3 0,84 0.89 5.78 <0.1 0.1 1 0.84 84.00 125 75
CHLORIDE mg/L REB 50 52.% 105.00 108 97 36 35 2.82 <2 2 20 18.7  93.50 13 80
CHLORIDE-SOJL mg/kg REB 200 194 97.00 125 s 280 230 19,61 <3 3 80 B0  100.00 125 ]
LEAD-FURNACE Y mg/l  AJS 0.025 0.0255 102.12 120 80 0.02217  0.0220 0.50 «<0,005 0.005 0,025 0,02314  92.56 115 85
LEAD-FURNACE DISS mg/L AJS 0.025 0.0234 93.30 120 4 <« 0,005 < 0.005 0.00 «<G,005 0.005 0,025 0.02¢27 97.08 11§ 85
LEAD-FURNACE 0  mg/kg ALC 128 132 103,13 48,9 17y 0.0244 0.0244 0.82 «<0,005 0.005 0.025 10,0266  98.40 115 85
CADMIUM-FURN DISS mg/L ALC 0.002 0.0026 107.60 120 80 0.00266 0.0026 1.13 «0.0005 0.0005 0.0025 0.00263 105.20 1% 85
LEAD-ICP G mg/L  JYK 128 143 111,72 179 68.9 1.12 1.09 2.71 <0.1 0.1 1 1.12  112.00 125 75
NITRATE mg/L REB 1 0.976 97.60 113 90 < 0.05 < 0.05 0.00 «<0,05 0.05 0.5 0.445 89.00 121 79
15§ mg/L ML 50 53 106.00 121 7S 5500 5600 1.80 <5 5 25 - =a= .- =
ToC wg/L Pk 25 25.97 103.88 110 1] 18.08 18.41 1.8% <1 1 25 26.6 98,40 125 L)
OIL & GREASE my/L PJH 10 9.8 98.00 125 s 9.8 9.3 5.26 < 1 10 ?.3 93,00 125 75
ARSENIC-FURN X mg/L  SPL 0.025 0.0284 113.60 120 80 0.0193 0.0201 4,06 «<0.004 0.004 0,025 0.0278 111,20 115 85
MERCURY ¥ mg/L  KRA 3.7 20.4 B6.08 120 a0 0.00113 0.001 12.27 <0.0002 0.0002 0.001 0.001 100,00 125 75
MERCURY C mg/L  KRA 0.001 0.0009 90.00 120 80 0.00089  0.0009 1.12 <0.0002 0.0002 0.001 0.000% 90,00 125 75
MERCURY Q ag/L  KRA 0.001 0.0008 &4.00 120 80 0.00086 0.0008 2.35 <0,0002 0.0002 0.001 0.0086 850.00 125 75
ARSENIC-ICP G mg/kg JYH 65.1 73 112,14 97 3.9 0.89 0.95 6,52 <0.% 0.1 1 ¢.89 29,00 125 75
SULFATE wg/L  KZIL 20 18.9 94,50 107 Fy ) R 1 19 0.00 < 2 10 12 120,00 125 75
SELENIUM-FURN X mg/L TNO 0.025 0.0222 88.80 120 80 0.024%  0,0222 11,46 <0,004 0.004 0.025 0.0252 100.80 115 85
SILVER-ICP H mg/L  TAS r 0.2 0,191 95.50 120 80 0.18511 0.1846 0,28 <0,01 0.01 0.2 0.1856 92.80 125 75
BARIUM-ICP N mg/L  TAS 10 9.508 96.08 120 80 9.32 9.228 - 0,99 «0,01 0.0% 10 ?.315 93.15 125 n |
CADMIUN=-1CP H mg/t TAS 10,9332 93.32 120 80 0.9002 0.8914 0.98 <0,01 0.01 ™ 1 0.%002 90.02 125 73
CHROMIUM=-1ICP H mg/L TAS 10.9358 93,58 120 80 0.904%  0.8979 0.78 «0,02 0.02 1 0.9025 90.25 125 It
COPPER-ICP H mg/l  TAS 1 0.9827 98.27 120 80 0.955 0.9435 . 1,21 «0.02 0.02 1 0,9527 95.27 125 ™
NICKEL-1CP H mg/L TAS 1 0.9291 2.0 120 80 0.9116  0.8912 2.26 <0.04 0.04 1 0.9116 91.16 125 T3
LEAD-ICP H mg/l TAS 1 0,933 93.30 120 80 0.9318 0.8983 3.63 <0.1 0.1 1 0.9084 90.84 12% 75
ANTIMONY-1CP H mg/L  TAS 1 1.036 103,60 120 80 0.9157 1.036 12.33 <0.2 0.2 ] 1.029  102.10 125 75
ZINC-ICP H mg/L  TAS 1 0.9612 96,12 120 80 0.9567  0,9085 5.17 0.017 0.01 1 0.924 9240 125 s

UCLx » Upper Control Limit (Standard) UCLb = Upper Control Limit (Blank)

LCLX = Lower Controt Limit (Standard) MOL = Method Detection Limit

UCLF = Upper Controf Limit {Range) UCLs (%) = Upper Contrel Limit (Spike Recovery)

RPO (X) = Relative Percent Ditference LCLs (X) = Lower Control Limit (Spike Recovery)

* = [nitial Data Collection Post-digestion spikes on sodium, potessium, calcium, and magnesium

** w ANALYZED BY METHOO OF STANDARD ADDITION
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QUALITY AS SURAN(".I LY REPORT

OHIQ VALLEY LABORATORY Date: 07/07/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(X) UCLx LCLx Resuitl Result2 RPD (X) Result HOL Conc. Recovery Rec.(X) UCLs (X) LCls 14.3)
—_—
CADMIUN- ICP X ng/L JTR V1005 105,00 130 B0 1.02 0.%9 2.99 <0.07. ¢.01 1 1,027 102,00 2 5
NICKEL-1CP X mg/L  JYH 1 1,07 107.00 129 80 1.11 1.1 0,90 <0.04 0.04 1 4.1 110,00 125 75
LEAD-1CP X mg/L  JYH 1 1.06 106.00 120 8 0,93 0.9 3.28 «0.1 0.1 1 0.93 93.00 125 75
TIN-1CP X mg/L  JYH 5  5.1102.00 120 80 4.5 44 2,25 <0.5 0.5 5 4.5 90,00 125 75
ARSENIC-FURNACE | mg/L TNQ 0.025 ¢.0228 91,20 120 80 0.0292 0.0275 6.00 <0,004 0.006 0,025 0.0289 115.40 115 85
ANTIMONY-FURN A m/L AJS 0.025 0.0251 100.40 120 80 0.0275 0.0.0243 4.46 <0,02 0.02  0.025 0.0263% 105.20 115 a5
LEAD-FURNACE A mg/L  AJS 0.025 0.0253 101.20 120 . 80 0.027  0.027 1.47 <0.005 0.005 0,025 0.0268* 107.40 11% 85
ARSENIC-ICP K mg/L  TAS 10.8217 82.17 120 80 - 0.9001 0.8814 2.10 «1 1 1 0.9269 92.69 125 75
BARIUN-ICP K mg/L  TAS 10 9.056 90.56 120 80 8,844 8.912 0.77 «<0.1 .1 10 8.781 87.81 1235 73
CADMIUM=-TCP K mg/L TAS 1 0.9405 96.05 120 80 0.925 0.9362 1.20 <0.1 0.1 1 0.9347 93,47 125 s
CHROMILM-ICP K mg/L TAS 1 0.9297 92,97 120 80 0.9058 0,9128 0.77 «0.2 0.2 1 0,907 91,07 125 75
LEAD-ICP K mg/L  TAS 10.9835 98,35 120 80 0.90238 0.9257 2.50 <t 1 1 0.9143 91.43 125 75
SELENIUK-ICP K Mg/l TAS 1 0.8628  85.28 120 80 0.8583 0.9055 5.35 <1 1 1 0.8583 85.43 125 s
SILVER-ICP K mg/L TAS 0.2 0.1801 90.05 120 80 0.1729  0.1782 3.02 «0,1 0.1 0.2 0.17%  §7.80 125 s
TKN ag/L  JWR 1 0.85 85.00 1é 80 0.9 0.96 6.45 <0, 0.1 0.5 0,402 60.40 125 1)
PHOSPHORUS mg/L  JuR 2 1.9 95.00 12% 75 0.16 0.2 22,22 «<0.1 0.1 0.5 0.379 75.80 125 75
AMMONIA AA2 mg/L  JWR 2 2.09 104.50 117 75 1.01 1.03 1.96 <0.03 0.03 ! .01 101,00 125 75
Iss mg/L  MZL 50 53 106,00 121 e 27 | 13.79 <5 50 54 108,00 125 75
MERCURY § mg/L  KRA 0.001 0,0010 102.00 120 80 0.00095 0.0009 2.08 <0,0002 0.0002 0.001 0.00097 97.00 125 s
SILVER-ICP A mg/L  JEC 0.005 0.0050 101.80 120 80 0.004%4 0.0051 3.77 <0.0005 0.0005 0.005 0.00491 98.20 115 85
CADMIUM-FURNACE A mg/L  AJS 0.002 0.0026 ¢8.80 120 80 0.0028% 0.0029 2.43 <0.000% 0.0005 0.0025 .00257* 102.80 115 85
THALLIUN-FURN A  mg/L ALC 0.025 0,0261 104.40 120 B0 0.0215 0.022 2.30 «<0.005 0.005 0,025 0.022 88.00 115 as-
MBAS /L PJH 1 1.07 107,00 117 75 23 22 4.44 «0,1 0.1 1 1.02 102,00 112 75
ORTHOPHOSPHATE ng/L PJH 1 1,02 102.00 104 90 A ba | 0.00 <0.0% 0.05 0.5 0.466 93.20 118 75
TOC-$01L ag/kg RJS 10000 10700 107.00 --- .e- 1000 1300 26.09 <200 200 5000 5880 117,60 125 75
Coo mg/L PJR 100 106 104.00 120 80 < 5 < 5 0.00 <5 5 S0 62.5 125,00 125 75
8OO oG/l SCM 200 183 94.00 119 82 S {1]i] 100 0.06 <3 3 200 185 92.50 122 82
L 4

UCLx "= Upper Control LimTt (Standard) UCLb = Upper Control Limlt (alank)

LCLx = Lowsr Control L{mit {Standard) MOL = Method Detection Limjt

UCLr » Upper Controt Limit (Range) UCLs (X) = Upper Control Limit (Spike Recovery)

RPD {X) = Relati

* = Initial Dats Collection

* » KATRIX SPIKE FAILED ¢(NO SP
** = SPIKE DIL

ve Percent Difference

LCLs (X) = Lower Contr
Post-digestion spikes

IKE SOLUTION ADDED). POST SPIKE ADDITION PE

UTED OUT DUE TO HIGH CONCENTRATION OF ANALYTE,

ol Limit (Spike Recovery)

oh scdium, potassium, calcium, and magnesium

RFORMED SEE CORRECYIVE ACTION.



KEMRON Environmental Services

QUALITY ASSURANCE DAILY REPORTY

OHIQ VALLEY LABORATORY

Date:

07/06/95

REFERENCE STANDARD OUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parsmeter Units Analyst Known Result Rec.(%) UCLX LCLx _Result!  Result2 RPD (X) Result MOL  Conc. Recovery Rec.(X) UCLs (X) LCL® (%)
OIL & GREASE mg/L  PJH 10 11.4 118.00 125 75 1.6 1.9 2.55 <1 T 10 1.9 119,00 125
1S5 mg/L  SCH 50 51 102.0¢ 121 75 wee wee <8 5 o= 125
SILVER-1CP S mg/L  JVH 0.2 0,2100.00 120 80 0.19 0.2 5.13 <0.01 0.0% 0.2 0.9  95.00 125
BARIUM-ICP § mg/L JYH 10 9.7 97,00 120 80 9.5 9.7 2,08 <0.01 0.04 10 9.5  95.00 125
CADMIUN-ICP § mg/L JYH 1 1 100.00 120 80 0.95 0.98 3.11 <001 0.01 1 0.95  95.00 125
CHROMIUM-ICP &  mg/L JYH 1 0.99 99.00 120 80 0.9 0.96 2.11 <0.02 0.02 1 0.9  94.00 125
IRON-ICP § mg/L JYH 1 1.07 107,00 120 .80 0.97 0.98 1.03 <004 0.04 1 0.97  97.00 125
POTASSIUM-ICP §  mg/L JYH 10 9.9 9%.00 120 80 9.7 9.9 2.04 <1 ) 10 9.7  97.00 125
NICKEL-1CP § mg/L JYR 1 1.01 101,00 120 80 0.98 0.98 0.00 <0.04 0.04 1 0.98  98.00 125
ARSENIC-ICP S mg/L JYH 1 1.01 101,00 120 80 0.94 1,02 8.16 <0.1 0.1 1 0.%  94.00 125
LEAD-ICP § mg/L JVH 1 1.01 101,00 120 80 0.93 0.97 4,21 <0.14 0.1 1 0.93 93.00 125
MERCURY 0 mg/L KRA 0.001 0.0010 106,00 120 80  0,00095  0.0009 0.00 «0.0002 0.0002 0.001 0.00095  95.00 125
SELENIUM-FURN L  mg/L TNO 0.025 0.0251 100,40 120 80 0.0231  0.0217 6.25 <0,004 0.006 0.025 0.0232 92.80 115
COPPER-ICP N mg/L TAS 1 0.9758 97.58 120 80 1525 1589 4.11 <0.02 ¢.02 1 1.005 100.5¢ 125
NICKEL-ICP M og/L TAS 1 0.9842 98,42 120 80 9043 9515 5.09 <0.04 0.04 1 1.034 103,40 125
LEAD-ICP N mg/L TAS 1 0.9395 93.95 120 80 1133 1197 5.49 <0.1 0.1 1 0.9537  95.%7 125
ARSENIC-1CP A mg/L TAS 1 0.9952 99.52 120 80 1.032  0,9855 4.61 <3 1 10,9843 98,43 125
BARIUM-ICP A mg/L TAS 10 9.928 99.28 120 80 9.861 9,228 6.63 <0.1 0.1 10 9.629 96,29 125
CADNIUN-1CP A mg/L  TAS 1 1,009 100,50 120 80 1.046 1.006 3.90 <0.1 0.1 1 1.044  104.40 125
CHROMIUN-ICP A mg/L TAS 1 1.007 100.70 120 80 1.026 0.979 4.69 <0,2 0.2 1 1.018  101.80 125
LEAD-ICP A mg/L TAS 10.9502 95.02 120 80 1.051  0.9243 12,83 <1 1 1 1.05¢ 105.10 125
SELENIUM-ICP A mg/L TAS 10,9609 96.09 120 80 1.008  0,9863 2.18 <1 1 1 1,008 100.80 125
SILVER-ICP A mg/L TAS 0.2 0.1929 96.45 120 80 0,185  0.1772 5.11 <0.1 0.1 0.2 0.1865 93,25 125
ARSENIC-1CP Y mg/L  TAS 1 0.8783 B7.53 120 80 1 0.9382 6.59 <1 1 1 0.9362 93.8 125
BARIUM-1CP Y mg/L  TAS 10 B.754 87.54 120 80 9.318 2.181 1.48 <0,1 0.1 10 9.257 92.57 125
CADMIUM-ICP Y mg/L TAS 10.9319 93.19 120 80 1.003  ¢.9922 1.08 <0.1% 0.1 1 1.003 100.30 125
CHROMIUM-ICP Y  ®&g/L TAS 10,9992 91.92 120 80 0.9835  0,9714 1,26 <0.2 0.2 1 0.9834 98.% 125
LEAD-ICP Y mg/L TAS r10.9316 93.16 120 B0 1.002  0.9427 6,10 <1 1 1 1.002 100.20 125
SELENIUM-ICP ¥ mg/L TAS 10,8971 89.71 120 80 0.9593 1.012 5.35 <1 1 10,9593  95.93 125
SILVER-ICP Y omg/L TAS 0.2 0.3739 B86.95 120 80 0.1847  0.1815 1.75 <0.% 0.1 ™ 0.2 0,184 92.35 125
ANMOKIA mg/L JUR 2199 99.50 1% 75 B.2 8.8 7.06 <0.1 0.1 1 1.14 114,00 125
ALKALINITY mg/L JWR 200 196 98,00 109 79 467 448 0.21 <10 10 100 81 81,00 108
CHLORIDE ag/L  JWR S0 53.7 107.40 108 97 9 10 10.53 <2 2 20 25.2  106.00 113
AMMORIA mg/kg JUR 40 41,2 103.00 114 75 2 2 0.00 <2 2 20 125
AMHONTA AA mg/l  JUR 2 1,93 96,50 114 75 0.2 0.2} 4,88 <0.03 0.03 1 1.1 110,00 125
111 mg/L SCH S00 494 98.80 114 80 4200 4300 2.35 <10 10 500 - 124
TOC-50IL mg/kg RIS 10000 11300 113.00 * * 98000 80000  20.22 <200 200 5000 7670 153,40 125

o4 2 o 012 01 4 0 oot 10 2 4 o o o oA o 4 4 51 24 82 4 4 S A A AU A A AN

UCLx = Upper Control Limit (Standard)
tctx = Lower Control Limit (Standard)
UCLr = Upper Control Limit (Range)

RPD (X) = Relative Percent Difference

* » Initial Data Collection

UCLD = Upper Control LImit (Blank)
HOL = Mathod Detection Limit
UCLs (%) = Upper Control Limit (Spike Recovery)
LCLs (X) = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium, and magnesium
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KEMRON Environmental Services - KeMRoh

ENVIRONMENTAL SERVICES

109 Starlite Park
., Marietta, Ohio 45750
@ Phone: (614) 373-4071
VERSAR, INC. Order #: N5-07-014
9200 Rumsey Road Date: July 10, 1995 16:46
Columbia, MD 21045-1934 Work ID; 3062-002/Salem River Weir
Date Received: 07/01/95 _
Aun: Willie Burton Date Completed: 01{ 10/95
Client Code: VERSAR MD331
| ‘ SAMPLE IDENTIFICATION
Sample Sample Sample Sample
| Number Descnpnon Number Description
01  Salem/Weir 0630-001 02 Salem/Weir 0630-002
03 Salem/Jetty 0629-001
! . AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE  °
|
| This report shall not be reproduced, except in full,
| without the written approval of KEMRON.
Y | l\
M0 ammna Naoomr
Certified by
Deanna Hesson




Order # N5-07-014 - KEMRON ENVIRONMENTAL SERVICES Page 2
July 10, 1995 16:46 RESULTS BY SAMPLE 0
This is to certify that the following samples were analyzed using good . ~

laboratory practices to show the following results.

SAMPLEID: 01 Salem/Weir 0630-001 Collected: 06/30/95 10:45 Category: WATER -

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids <5 5 mg/L 07/06/95 SCM 160.2 3

SAMPLEID: 02 Salem/Weir 0630-002 Collected: 06/30/95 11:00 Category: WATER
DETECTION DATE

gEEgg:RIPI‘ION RESULT LIMIT UNITS ANALYZED BY METHOD

Sk Total Suspended Solids 7 5 mg/L 07/06/95 SM 160.2 3 |
SAMPLEID: 03 Salem/Jetty 0629-001 Collected: 06/29/95 13:25 Category: WATER ‘
TEST DETECTION DATE A

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD ‘
Total Susgpended Solids 21 5 wg/L 07/06/95 SCM 160.2 |




INORGANIC QA/QC




Order # N5-07-103 KEMRON ENVIRONMENTAL SERVICES Page 4
July 14, 1995 16:18 TEST METHODOLOGIES

QA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

EPA Method 180.1 - Turbidity



Order # N5-07-014 ' KEMRON ENVIRONMENTAL SERVICES Page 3
July 10, 1995 16:46 TEST METHODOLOGIES

" JPA Method 160.2 (Dried at 103-105C) - Total Sugpended Solids



KEMRON ANALYST LIST

Ohio Valley Laboratory

04/21/95

- Ashlee J. Scott

- ann L. Clark

- Beth A. Raper

- = Chad B. Barnes <

Deanna I. Hesson
Douglas J. Poling

- Dorothy L. Payne
- Dennis S. Tepe

Bric €. Lawson
Bric D. Gerkin
Fay E. Harmon

- Fred R. Montgomery

George W. Hutchison
Hema Vilasagar
Jesse E. Chapman

Ji Y. Hu

June K. Morris
Janice L. Holland

- Janice L. Landshof
- Jim M. Monk

Shwaas

John W. Richards
Kim H. Archer

Kevin M. McDeonald
Kevin P. Overstreet

- Kathy R. Albertson
- Lisa M. Wagner

Matthew B. Jarrell
Mike D. Albertson
Michael D. Cochran
Michael L. Schimmel
Melanie 2. Lewis
Pamela J. Holtz

Pam S. Tornes
Russell E. Burton
Robert E. Kyer
Rick J. Santos
Rodney W. Campbell
Sugan C. Moellendick

- Stephen C. West
- Stephanie L. Mogsburg

Steve P. Learn

- Susan S. Snodgrass

Tamela A. Sams
Tonya K. Troutner
Teresa L. Davis
Tunde N. Oladunni

- Vicki Collier

Wade C. Dawson
wWilliam D. Landshof
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QUALITY ASSURANC. Y REPORY

OHIO VALLEY LABORATORY Date: 07/06/95

REFERENCE STANDARD DUPLICATE SAMPLE BLARK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(X) UCLx LCLx Resultl  Result2 RPD (X) Result MDL  Conc. Recovery  Rec.(X) UCLs (X) LCLs (X)
OTU € GREASE mi/L_PJN 10 11,8 118,00 13 i 1.8 1.9 2.55 <1 T 11,9 199.00 125 ]
1SS mg/L SCM 50 5t 102.00 129 75 ser ees 48 5 svr e 125 73
SILVER-1cP § mg/L  JYN 0.2 0,2 100,00 120 80 0.19 0.2 5.13 <0.01 0.01 0.2 0.19  95.00 125 75
BARIUN-ICP § mg/L  JYH 10 9.7 97.00 120 80 9.5 9.7 2.08 <0,01 0.0 10 9.5  95.00 125 75
CADMIUK-ICP § mg/L  JYH 1 1100.00 120 80 0.95 0.98 3.11 <0.01 0.01 1 0.95  95.00 125 75
CHROMIUM-ICP §  mg/L JYH 1 0.9 99.00 120 80 0.9 0.96 2,11 <0,02 0.02 1 0.94  94.00 125 75
IRON-ICP § mg/L  JYH 11,07 107.00 120 80 0.97 0.98 1.03 <0.04 0.04 1 0.97 97,00 125 75
POTASSIUN-1CP §  mg/L JyH 10 .9 99.00 120 80 9.7 9.9 2.04 <1 1 10 7 97.00 125 TS
NICKEL-ICP § mg/L  JYH 1 101 t01.00 120 80 0.98 0.98 0.00 <0.04 .04 1 0.98 93,00 125 ¢]
ARSENIC-ICP § mg/L JYH 1 1,00 101,00 120 8o 0.94 1.02 8.16 <0.1 0.1 1 0.9 94,00 125 75
LEAD-ICP § mo/L  JYH 1 1.01101.00 120 80 0.93 0.97 4.21 <0.1 0.1 1 0.93 93,00 125 5
MERCURY 0 mg/L  KRA 0.001 0.0010 106.00 120 80  0.00095  0.000% 0.00 «0.0002  0.0002 0.001 0.00095 95.00 125 73
SELENIUN-FURN L  mg/L THO 0.025 0.0251 100.40 120 80 0.0231 09,0217 6.25 <0,004 0.006 0.025 0.0232 92.80 115 85
COPPER-ICP N mg/L TAS 10.9758 97.58 120 80 1525 1589 4.11 <0,02 0.02 1 1.005 100.50 125 75
NICKEL-ICP N mg/L TAS 10,9842 98.42 120 80 9043 9515 5.09 <0.04 0.04 1 1.034 103.40 125 ]
LEAD-1CP N mQ/L TAS 10.9395 93,95 120 80 1133 1197 5.49 <0.1 0.1 1 0.9537 95,37 125 [£]
ARSENIC-ICP A mg/L  TAS 10.9952 99,52 120 80 1.032  ¢.9855 4.61 <1 1 1 0.9843  98.43 125 75
BARIUM-1CP A mg/L TAS ¢ 10 9.928 99,28 120 80 9.861 9,228 6.63 <0.1 0.1 10 9.629  96.29 125 75
CADMIUN-ICP A wa/L TAS | 1 1,009 100.90 120 80 1.046 1.006 3.90 <0.1 0.1 1 1,046 104,40 125 4]
CHROMIUM-1CP A  mg/L Tas 1 1.007 100.76 120 80 1.026 0.979 4.69 <0.2 0.2 1 1,098  101.80 125 s
LEAD-ICP A mg/L  TAS 10,9502 95.02 120 80 1,051 0.9243 12,83 «1 1 1 1.051 108,10 125 73
SELENIUM-ICP A mg/L TAS 10.9509 %6.09 120 80 1.008  0,9843 2.18 « 1 11,008 100.80 125 B
SILVER-1CP A mg/L TAS 0.2 0.1929 96.45 120 80 0.1865  0.1772 5.11 <0.% 0.1 0.2 0.185 93.25 128 75
ARSENIC-ICP Y /L TAS 10.8753 87.53 120 80 - 10,9362 6.59 <1 1 1 0.9362  93.62 125 75
BARIUN-jCP ¥ mg/L TAS | 10 8,754 B87.54 120 80 9.318 9.181 1.48 «0.1 0.1 10 9,257  92.87 125 75
CADMIUH-ICP Y /L TAS , 10,9319 93.19 120 80 1.003  0.9922 1.08 <0.1 0.1 1 1.005 100.30 125 75
CHROMIUM-ICP ¥  mg/L TAS 10,9192 91.92 120 80 0.9835  0.9714 1.24 «0.2 0.2 T 0.983%  98.34 125 75
LEAD-ICP Y ma/L  TAS 10.9316 93,16 120 80 1.002  0.9427 6.10 «1 1 11,002 100.20 125 75
SELENIUM-ICP Y  mg/ll TAs 1 0.8971 89.71 120 80 0.9593 1.012 5.35 <1 1 1 0.9593  95.93 125 75
SILVER-JCP ¥ ng/l. TAS 0.2 0.1739 86.95 120 80 0.1847  0,1815 1.75 <0.1 0.1 0.2 0.1847  92.3% 125 75
AMMONIA me/l.  JWR 2 1.99 99.50 114 75 8.2 8.8 7.06 <0.1 0.1, 1 1.1 114,00 125 75
ALKALINITY m/t  JWR 200 196 98.00 109 79 467 468 0.2 <10 107 100 ‘81 B81.00 108 75
CHLORIDE mo/l  JWR 50 53,7 107.40 108 97 9 10 10.53 <2 2 20 21.2  106.00 113 80
AMMONIA mg/kg JWR 40 41.2 103.00 114 75 < 2 < 2 0.00 <2 2 20 125 75
AKNONIA AA ng/L IR 2 1.93 96,50 114 75 0.2 0.21 4.88 <0.03 0.03 1 1.1 110,00 12% s

UCLx = Upper Control Limit (Standard)y
LCLx = Lower Control Limit (Standard)
UCLr = Upper Control Limit (Range)
RPO (X) = Relative Percent Difference
* = Initial Data Collection '

UCLE = Upper Control LTmiE (BTank)

MOL = Method Detection Limit

UCLs (X) = Upper Control Limit (Spike Recovery)
LCLs (%) » Lower Control Limit (Spike Recovery)

Post-digestion spikes on sodium, potassium, caleium, snd mognes ium
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KEMRON Environmental Services ENVROMMENTAL SITVCES g
109 Starlite Park
Marietta, Ohio . 45750
Phone: (614) 373-4071 a
VERSAR, INC. - Order #: N5-07-103 3
9200 Rumnsey Road . ‘ Date: July 14, 1995 16:20 3
Columbia, MD 21045-1934 Work ID: 3062-0023/Salem PACOE ¥
Date Received: 07/08/95
Attn: Willie Burton Date Completed: 07/14/95 3
Ctient Code: VERSAR_MD331 F
B
SAMPLE IDENTIFICATION
Sample Sample Sample Sample g ‘
Number Description Number Description '
o1 0707-01
he Tivind. Qv
AU e :
AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY .
WEIGHT BASIS WHERE APPLICABLE '

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

&Q Mo (on’ﬂ

Certified by
Deanna Hesson




Order # N5-07-103 KEMRON ENVIRONMENTAL SERVICES
July 14, 1995 16:18 REPORT COMMENTS

®

REPORT COMMENTS:

* (TURBIDITY) - Sample ran out of hold per client's request.

Page 2
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Order # N5-07-103 KEMRON ENVIRONMENTAL SERVICES Page 3
Tuly 14, 1995 16:18 RESULTS BY SAMPLE 3
3
This is to certify that the following samples were analyzed using good P
laboratory practices to show the following results.
SAMPLEID: 01 0707-01 Collected: 07/07/95 15:50 Category: WATER 2
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 7 5 my/L  07/10/95 MIL 1602 3
Turbidity 1.6* 0.1 NTU 07/12/95 REB 180.1




QUALLTY ASSURAHC" % REPORT
OHIO VALLEY LABORATORY  Date: 07/10/95

o)

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(X) UCLx LCLx Resultl Result2 RPD (%) Fesult MDL Conc. Recovery Rec.(X) UCLs (X) LCLs (X)
1SS /0 MIL 50 6 112,06 121 7% 6100 6200 1.63 < ] 25 21 B4.00 125 5
ToC mg/L PN S 5,07 101,40 115 85 15 16 6.45 <1 ’ | 5 3.99 79.80 125 4]
coo mg/L  PJN 100 105 105.00 120 80 < 5 < 5 0.00 <5 L] 50 51.8 103.50 125 75

S

UCLx = Upper Control Limit (Standarg)
LClx = Lower Controt Limit (Stanclard)
UCLr = Upper Control Limit (Range)
RPD (X) = Relative Purcent Difference
* = Initial Dats Collection

UCLE = Upper Control LImit (Blani)

MDL = Method Detection Limit

UCLs (X) = Upper Control Limit (Spike Recovery)

LCLs (X) = Lower Control Limit (Spike Recovery)

Post-digestion spikes on sodium, potassium, calcium, and magnesium
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.;) QUALTTY ASSURANC. g '-"»} REPORT .)
/

OHIO VALLEY LABORATORY Date: 07/26/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Xnown Result Rec.(%) UCLx LCLx Resultl Result2 RPD (X) Result MOL Conc. Recovery Rec.(%) UCLs (X) LCLs (X)
CHROMIUM-ICP G mg/L JTH T 1.05 103.00 120 80 0.99 0.96 - 3.08 <0.02 0.02 1 0.9 99.00 158 75
™ mg/l.  REB 1 0,386 33.80 14 80 1 1.4 .52 <0.1 . 0.1 1 1.05  105.00 125 75
PHOSPHORUS m/L REB 2 1.75 8r.50 125 < 0.1 < 0.1 0.00 «<0.1 0.1 0.5 0.5 100,00 125 N
COD=HIGH mg/L REB 1000 1060 106.00 120 80 2000 2000 0,00 <5 5 500 514  102.80 125 S
Coo-10 mg/L  REB 100 10.6 10.80 120 80 19 10 0.00 <5 5 50 56.9 117.80 125 75
NITRITE mg/L MIL 0.1 0.109 109.00 125 75 1.7 1.6 §.06 <0.0% 0.0% - e .e- 135 Kt
Toc @g/L REB &S 25.1100.40 %10 90 24 25 4.08 <1 1 25 24.3 97,20 125 75
SULFIDE mg/L SCM 20  20.9 104.50 125 75 21 21 Q9.00 «t 1 .- o= e 122 78
1SS mg/l, MIL 50 53 106.00 121 75 50 52 3.92 <5 5 50 S1  102.00 125 -]
CYANIDE mg/L  JWR 0.4 0.426 106.00 110 70 « 0.01 < o.M 0.00 «0,01 0.01 0.2 0.1 95.50 124 78
CYANIDE-SOIL mg/ky JWR 20 21.3 106.%0 b "< 2.5 < 0.5 0.09 0.5 2.5 10 9.18 91.80 * *
PHENOL mg/L  JWR 0.5 0.488 97.80 114 85 < 0.005 < 0,005 0.00 «<0.005 0.005 0.5 0.481 96,20 122 ]
SILVER-ICP G mg/L JYH 0.2 0,21 105.00 120 B0 0.18 0.17 5.71 <0,01 0.01 0.2 0.18 $0.00 128 [t
ALUMINUN-[CP G ma/L JTH 1 1,08 103.00 120 80 0.93 1.04 11.17 «<0.1 2.1 1 0.93 93.00 125 ™
BARIUM-ICP G mg/L JYH 10 10 100.00 120 80 8.9 8.9 2.00 <0.01 0.01 16 B.% 89.00 125 75
BERYLLIUM-ICP & mg/L JTH 1 1.01 101,00 120 80 0.93 0.88 5.52 <0.01 0.01 1 0.93  93.00 125 75
CADNILM-ICP @ mg/L  JYN 1 1.04 104.00 120 80 0.98 0.94 417 Q.01 .01 1 Q.98 98.00 125 i)
COBALT-ICP & mg/L  JYB 1 1.03 103,00 120 80 0.96 0.94 2.11 <0.02 0.02 1 0.96 $6.00 125 e
CEROMIUM-ICP G mg/L JYH 1 1,03 103,00 120 80 c.59 0.96 3.08 <0.02 0.02 1 0.96 96,00 128 5
COPPER-ICP G mg/L  JYH 1 1,03 103.00 120 80 0.89 0.83 6,98 «0.02 0.02 1 0.89 89.00 125 bi-]
LRON-ICP G mg/L JYN 1 1.046 104.00 120 B0 1.06 1.05 0.95 <0.04 0.04 1 1.06 106.00 125 75
POTASSIUN-ICP G mg/L JTH 10 10.1 101,00 120 50 10.3 10.2 0.98 «<i 1 10 10,3 103,00 125 ™
MAGNESIUN-ICP G  mg/L JYH 10 10,1 101.00 120 80 9 8.6 4,55 «0.5 0.5 10 9 90.00 12% i)
MANGANESE-ICP G mg/L JYH 1 1.04 104,00 120 BG 0.97 0.93 4.21 <0.0Y o.01 1 0.97 97.00 125 5
SOOIUN-ICP G m/L JYN 10 10,1 101,00 120 80 3 9 3.28 «0.5 0.5 10 3 93.00 125 ]
NICKEL-ICP G mg/L JYH 1 1.05 105.00 120 80 1.01 1 $.00 <0.04 0.04 b 1.01  101.00 125 75
ANTINONY-ICP O ag/L  JYH 1 1.06 104,00 120 B0 0.95 0.97 2.08 «0.2 0.2 1 0.95 .00 125 5
YANADIUM-ICP G mg/L  JYH 1 0.99 99.00 120 B0 0. 0.86 5.65 «<0,01 0.01 1 0.91 21.00 125 3
ZINC-1CP G mg/L JdYH 1 1.06 106,00 120 30 1,05 0.96 B.96 <0.01 0.01 1 1,05 105.00 15 ]
LEAD-ICP G mg/L JTd 1 1.04 104.00 120 80 0.9 1.0% 5.08 «<0,1 0.1 1 0.96 $6.00 123 75
TIN-ICP G mg/L JYM ] S 100.00 120 80 6 .8 3.3¢9 «0.5 0.5 5 & 120,00 125 7

UCLx = Upper Control Limit (Standerd) Uclh = r Control Limit (Blenk)

LAX = Lower Control Limit {Stendard) KoL = Ne Detection Limit

UCLr = Upper Control Limit (Range) UCLs (X) » Upper Control Limit (Spike Recaovery)

RPD (X) = Relative Percent Difference LCLs (X) » Lower Control Limit (Spike Recovery)

* = Initial Data Collection Post-digestion spikes on sodium, potsssium, calcium, and magnesfum

** = ANALYZED BY METHOD OF STANDARD ACDITION
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. KeimRon
KEMRON Environmental Services FROMMENTAL STRVCES
109 Starlite Park
Marietta, Ohio 45750 Q

Phone: (614) 373-4071

VERSAR, INC. Order #: N5-07-521 2
9200 Rumsey Road : Date: August 2, 1995 15:08 :
Colombia, MD 21045-1934- Work ID: 3062-002/Salem River Weir

Date Received: 07/29/95

------- Date Completed: 08/02/95

Client Code; VERSAR_MD331

SAMPLE IDENTIFICATION

Sample Sample Sample Sample i
Number Description Number Description
01 SALM-TSS-WE-DUR-001 02 SALM-TSS-R1-DUR-001
~
AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY .

WEIGHT BASIS WHERE APPLICAELE

This report shall not be reproduced, except in full,

EFE R ATVIIAT

without the wrilien approvai of KEMROUN.

S RN Q0N

Certified by
Deanna Hesson



Order # NS-07-521 ' KEMRON ENVIRONMENTAL SERVICES - Page 2
August 3, 1995 08:46 RESULTS BY SAMPLE

o This is 1o certify that the following samples were analyzed using good
laboratory practices to show the following resulls.

SAMPLE ID: 01 SALM-TSS-WE-DUR-001 Collected: 07/28/95 11:45 Category: WATER

TEST DETECTION DATE
DESCRIPTION RESULT 1.IMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 12 s mg/L  07/31/95 SCM 160.2

SAMPLEID: 02 SALM-TSS-R1-DUR-001 Collected: 07/28/95 11:10 Category: WATER

TEST DETECTION  * DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 83 5 mg/L 07/31/95 SCM 160.2




Order # N5-07-521 KEMRON ENVIRONMENTAL SERVICES
August 3, 1995 08:46 TEST METHODOLOGIES

EPA Method 160.2 (Dried at 103-105C) - Total Suspended Sclids

Page 3

Lk
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KEMRON Environmental Services SmowEnTR SR

109 Starlite Park :
Marfetta, Ohio 45750 e
Phone: (614) 373-4071 ‘8

VERSAR, INC. " Order #: N5-07-236 )
9200 Rumsey Road Date: July 21, 1995 16:19 ‘B
Columbia, MD 21045-1934 ‘Work ID: 2-002/Salem Weir :
Date Received: 07/15/95

Atn: Willie Burton Date Completed: 07/21/95 2
Client Code: VERSAR_MD331 )

%

#

SAMPLE IDENTIFICATION
Sample Sample Sample Sample 3
Number Description Number Description

01 Salem/Weir 0714-DLROI - k
f\_i.: PElv e Sap Wl B

g

A5 REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY .
WEIGHT BASIS WHERE APPLICABLE

This rcz;on shall not be reproduced, except in full,
without the written approval of KEMRON.

s flonr

Certified by
Deanna Hesson




Order # N5-07-236 KEMRON ENVIRONMENTAL SERVICES Page 2

July 24, 1995 15:30 RESULTS BY SAMPLE
This is to certify that the following samples were analyzed using good
laboratory practices to show the following results

SAMPLEID: 01 Salem/Weir 0714-DLR01 Collected: 07/14/95 15:14 Category: WATER

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 7 5 - mg/L  07/18/%5 PJH 160.2

)




Order # N5-07-236
July 24, 1995 15:30

KEMRON ENVIRONMENTAL SERVICES
TEST METHODOLOGIES

EPA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

Page 3
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KEMRON ANALYST LIST

Ohio Valley Laboratory

07/17/95

[ S T S D O T O |
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L)

dshlee J. Scott

ann L. Clark

Beth A. Raper

Chad E. Barmes £
Deanna I. Hesson
Douglas J. Poling
Dorothy L. Payne
Dennis S. Tepe

Eric C. Lawson

Bric D. Gerkin

- Fay E. Harmon .
- Fred R. Montgomery

George W. Hutchison
Hema Vilasadgar
Jesse E. Chapman

Ji ¥. Hu

June K. Morris

Joy L. Mullins
Janice L. Bolland
Janice L. Landshof
Jim M. Monk

John W. Richards
Kim H. Archer

Kevin M. McDonald
Kevin P. Overstreet
Kathy R. Albertson
Lisa M. Wagner
Matthew B. Jarrell
Mike D. Albertson
Michael D. Cochran

- Michael L. Schimmel

Melanie Z. Lewis
Pamela J. Holtz

- Pam S. Tornes

Russell E. Burton

- Robert E. Kyer

Rick J. Santos
Rodney W. Campbell

- Susan C. Moellendick

Stephen C. West
Stephanie L. Mossburg
Steve P. Learn

- Susan 8. Snodgrass
- Tamela A. Sams
- Tonya K. Troutner

Teresa L. Davis
Tunde N. Oladunni
Vicki Ceollier

Wade C. Dawson
William D. Landshof
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.. T o | ,\‘\
.;j QUALITY ASSURAHC.U REPORT v,

OBIO YALLEY LABORATORY Date; 07/18/95

REFERENCE STANDAID DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Anslyst Xnown Result Rec.{X) UCLX LCLx Result] Result?2 RPD (X) Result MOL Conc. Recovery Rec.(X) UCLs (X) LCLs (%)
MERCURY P ma/L  KRA 235.7 21,7 §1.5¢ 120 80  0.00105  0.0010 0.00 <0.0002  0.0002 0.001 0.00105  105.00 125 TS
MERCURY W mg/L  KRA 0.001 0,0010 101,00 120 80 < 0.0002 < 0.0002 0.00 <0.0002 0.0002 0.00% 0.00103 103.¢0 115 85
SELENIUM-FIRN L mg/L TNO 0.025 0.0229 ©1.40 120 80 0.0181 0.0184 1.64 <0.004 0.006 0.025 (©.0223 89,20 115 85
SELENIUM-FURN € mg/L TNO 0.025 0.0217 86.80 120 80 ¢.0z207 0.0209 0.96 <0,004 0.006 0.025 Q.0269 107.40 115 a5
COPPER~FURNACE X mg/L ALC 0.025 0.0238 9%.2¢ 120 80 « 0,065 < 0.005 0.00 <0.005 0.00S 0.025 0.02294 ?1.76 115 85
SELENIUM-FURN K mg/kg THO 47.6 51 107.14 120 80 0.0101 0.0092 .33 «0,2 0.2 0.025 ¢.0259 103.460 115 85
THALLIUM-FURN U mg/kg ALC 90.8 106.66 117.47 139 45.4 0,36 0.36 0.00 «<0.005 0.605 0.025 bl bkl Ll bl
THALLIUM-FURN ¥  mg/kg ALC $0.8 111.33 122.61 139 45.4 0.35 0.37 5.56 <0,005 0.005 0.02% bl *w ol bl
SILVER-ICP DISS mg/L TAS 0.2 0.1992 99.60 120 80 0.02052 0.0211% 2.83 <0.M 0.01 0.2 0,2052 102.40 125 75
BARIUN-ICP DISS mg/L TAS 10 9.776 97.76 120 80 9.717 10.18 4,65 <0,01 0.01 10 10.12 101,20 125 75
CALCIUM-ICP DISS mg/L TAS 19 10.11 101,10 120 80 10.35 10.26 0.87 <0. 0.1 10 10.2 102.00 125 75
CHRONIUM-ICP DISS mg/L TAS 1 1.002 100.20 120 80 1.021 1.087 6,26 <0.02 0.02 1 1.021 102,10 125 7
COPPER=ICP DISS mg/L TAS 1 1,001 100,10 120 80 1.014 1.06% 5.28 <0,02 0.02 1 1.013 101,30 125 75
IRON-1CP D158 mg/L  TAS 1 1.01 101,00 120 80 1.296 1.355 4.45 <0.04 0.04 t 1.01 101,00 125 5
POTASSIUN-ICP OIS mg/L TAS 10 9.873 93.713 120 80 12.11 12.66 4.44 «<0,5 0.% 10 10.08 100.80 125 75
MAGNESIUM-ICP DIS mg/L TAS 10 9.796 97.9% 120 80 35,19 35.5¢9 1.13 «<0.1 0.1 10 10.69 106,90 125 ]
MANGANESE-ICP DIS mg/L TAS 1 1.014 101.40 120 80 1,245 1.302 4.48 <001 0.01 1 1.033 103,30 125 75
SOUIUN-ICP DISS mg/L TAS 10 9.988 99,08 120 80 21.92 22.23 1.40 <0.5 0.5 10 10.21 102,40 125 7
MICKEL-ICP 0ISS  mg/L TAS T 1.015 101.%0 120 80 1.039 1.1 5.70 «0.04 0.0 1 1.039 103,90 125 7
Z1NC-1CP DISS mg/L TAS 1 1.013 101,30 120 80 1.0103 1.143 12.33 «<0.01 0.01 1 1.05 105,00 125 )
ARSENIC-ICP T mg/L  TAS 1 0.993 99.%0 120 80 1 1.066 6.39 «1 1 1 0.98% 98.94 125 75
BARIUM-ICP T ma/L  TAS 10 9.802 98.02 120 80 9.581 9.985 1,09 <0.1 0.1 10 ¢.848 98,48 125 75
CADMIUN-ICP T mg/L  TAS 1 0.9808 98.08 120 80 1.061 1.076 1,40 «<0.1 0.1 1 1.01  101.00 125 75
CHROMIUN-ICP T mg/L TAS 1 0.9891 98.91 120 80 0.979 0.9939 1.51 0.2 0.2 1 0.979 97.90 125 75
LEAD-ICP T mg/L  TAS 1 1,004 100.40 120 80 0.9842 1.092 10.38 <1 1 1 0.9943 99,43 125 £
SELENIUM-ICP T mg/L  TAS 1 1.099 109.90 120 80 0.9918 1.058 6.26 <1 1 1 0.9938 99.38 125 75
SILVER-ICP ¥ mg/L TAS 0.2 0.193 96.50 120 80 0.187%  0.1944 3.40 <01 0.1 0.2 90.1879 93.9% 125 s
NICKEL-ICP T mg/L  TAS ¢ 10,9856 98.56 120 80 1.18 1.208 2.35 «0,04 04 1 1.049 104.90 125 ™
ARSENIC-FURNACE Z mg/L JEC 0.02% 0.0254 101.60 120 80 0.0378 0,039 3.12 <0004 0.006 0.025 0.0265 106,00 115 85
TOX A mg/L RS 0.1 0.0923 92.30 110 90 0.14 0.15 6.90 «<0,01 0.0y  »-- .= .- sem wwe
Tox B mg/L IS 0.1 0,0935 93,50 110 0 0.01 0.01 0.00 «0.01 0.01= 0.1 0.0816 81,40 125 ™
CONDUCTIVITY uS/cm PJW 1413 1394 98,66 125 a5 530 510 3.85 <1 1 ees - - - .-
TSS mg/l PR S0 &8 96.00 121 75 9 7 25.00 <5 S 50 4.5 89.00 125 s

UCLx = Upper Control Limit (Stamiard) UCLh = r Contral Limit (BUark)

LCLx = Lower Controt Limit (Stendard) MOL = [ethod Detection Limit

UCLr = Upper Control Limit (Range) UCLs (%) = Upper Control Limit (Spike Recovery)

RPD (X) = Relative Percent Dfifference LCLs (X) = Laower Control Limit (Spike Recovery)

* = Initial Dats Collection Pogt-digestion spikes on sodium, potessium, calcium, and magnesium

** o ANALYZED BY METHOD OF STANDARD ADDITION
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- . KemRon
KEMRON Environmental Services RO, S
109 Starlite Park
Marietta, Ohio 45750

] N
Phone: (614) 373-4071 8
VERSAR, INC. . Order#: N5-07-380 3
9200 Rumsey Road Date: July 27, 1995 15:52 %
Columbia, MD 21045-1934 Work ID: 3062-002/Salem Weir -

Date Received: (7/22/95
Atin: Willie Burton Date Completed: 87/27/95 1
5
Client Code: VERSAR _MD331 -
SAMPLE IDENTIFICATION

Sample Sample © Sample Sample "
Number Description Number Description
01 SALM-TSS-WE-DUR-001 02 SALM-TSS-RI-DUR-001

AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

LJJXM Mo\l:}a./.,

‘,.L R il

Certified by
Deanna Hesson




Order # N5-07-380 KEMRON ENVIRONMENTAL SERVICES . Page?2

July 28, 1995 10:16 RESULTS BY SAMPLE
q This is to certify that the following sainples were analyzed using good
. laboratory practices to show the following results.

SAMPLE ID: 01 SALM-TSS-WE-DUR-001 Collected: 07/21/95 11:30 Category: WATER

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 6 5 mg/L, 07/26/95 MZL 160.2

SAMPLE ID: 02 SALM-TSS-RI-DUR-001 Collected: 07/21/95 12:00 Category: WATER

TEST DETECTION * DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 130 10 mg/L 07/26/95 MZL 160.2
N

.




Order # N3-07-380 KEMRON ENVIRONMENTAL SERVICES Page 3
July 28, 1995 10:16 TEST METHODOLOGIES

=
EPA Method 160.2 (Dried at 103-105C) - Total Suspended Solids Q

b

o

P PEps




KEMRON ANALYST LIST

Ohio Valley Laboratory

07/17/95

DIH

FEH -

L I B B |

[ I I 2 I |

4

1

Ashlee J. Scott

Ann L. Clark

Beth A. Raper

Chad E. Barnes o
Deanna I. Hesson
Douglas J. Poling
Dorothy L. Payne
Dennis S. Tepe

Eric C. Lawson

Tt 1 Tavlsn
Bk Ak LAy T A AL

Fay E. Harwmon

Fred R. Montgomery
George W. Hutchison
Hema Vilasagar
Jesse E. Chapman
Ji Y. Hu

June K. Morris

Joy L. Mullins
Janice L. Holland
Janice L. Landshof
Jim M. Monk

John W. Richards
Kim H. Archer
Kevin M. McDonald

Kevin P. Overstreet

Kathy R. Alkertscn

Lisa M. Wagner-
Matthew B. Jarrell
Mike D. Albertscn
Michael D. Cochran
Michael L. Schimmel
Melanie Z. Lewis
Pamela J. Holtz

Pam §. Tornes
Russell E. Burton
Robert E. Kyer

Rick J. Santos
Rodney W. Campbell
Susan C. Moellendick
Stephen C. West
Stephanie L. Mossburg

Steve P. Learn
Susan S. Snodgrass
Tamela A. Sams
Tonya K. Troutner
Teresa L. Davis
Tunde N. Oladunni
Vicki Collier
Wade C. Dawson

William D. Landshof
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KEMRON ANALYST LIST

Ohio Valley Laboratory

07/17/95

AJS
ALC
BAR
CEB
DIH
bJp
DLP
DsT
ECL
EDG
FEH
FRM
GWH
Hv

JEC
JYH
JEM
JLM
JLH
JLL
JMM
JWR
KHA
oy ]
KPO
LMW
MBJ
MDA
MDC
MLS
MZL
PJH
REB

REK
RJIS
sSCM
SCwW
SLT
SPL
888

Ashlee J. Scott

Ann L. Clark

Beth A. Raper

Chad E. Barnes &
Deanna I. Hesson
Douglas J. Poling
Dorothy L. Payne
Dennis §. Tepe

Eric €. Lawson

Tast = T e P P X ]
Dhdivw M. OCLMALLL

-~ Fay E. Harmon
- Fred R. Montgomery

George W. Hutchison
Hema Vilasagar
Jesse E. Chapman

Ji Y. Hu

June K. Morris

Joy L. Mullins
Janice L. Holland
Janice L. Landshof
Jim M. Monk

John W. Richards
Kim H. Archer
Kevin M. McDonald
Kevin P. Overstreet

¥atrher D AThayrtonn
AATOY K. AL0@ITE0ON

Lisa M. Wagner
Matthew B. Jarrell
Mike D. Albertson
Michael D. Cochran
Michael L. Schimmel
Melanie Z. Lewis
Pamela J. Holtz
Rusgell E. Burton
Robert E. Kyer
Rick J. Santos
Rodrney W. Campbell
Susan ¢C. Moellendick
Stephen C. West
Stephanie L. Tepe
Steve P. Learn
Susan 8. Snodgrass
Tamela A. Sams
Tonya K. Troutner
Teresa L. Davis
Tunde N. Oladunni
Vicki Colliier

Wade C. Dawson
William D. Landshof
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QUALITY ASSURANCE

. REPORT
OHID VALLEY LAGORA’ Date:

o

07/31/95
REFERENCE $TANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec,(X) UCLx LCLx Resul tl ResuitZ RPOD (X) Result MOL Conc. Recovery Rec.(X) UCLs (X) LCLs (X)
SILVER-ICP S mg/L  JYH 0.2 0.18 9.0 120 80 0.18 0.18 0.00 <0.01 0,01 0.2 0.18 90.00 125 75
BARIUM-[CP § mg/l  JTH 10 9 90.00 120 80 9.2 9.2 0.00 <0.01 0.01 10 9.2 92.00 125 [£]
CADMIUN-ICP § g/l JTH 1 0.8 88.00 120 80 0.92 0.92 0.00 <«0.01 2.0t 1 0.92 92,00 125 s
CHROMIUN-1CP §  mg/L JYN 1 0.9 90.00 120 80 ¢.93 0.93 0.00 <0.02 0,02 1 0.93  93.00 125 75
ARSENIC-ICP § mg/t JYH 1 0.8 89.00 120 80 0.8% 0.89 0.00 <0.1 0.1 1 0.89 89,00 125 75
LEAD-ICP § my/L  JYH 1 0.89 89.00 120 80 0.91 0.9 0.00 <0.1 0.1 1 3.91  91.00 125 s
SELENIUM-ICP §  mg/L JYH 1 0,8 85.00 120 80 0.93 0.93 0.00 <0.1 0.1 3 0.93 93,00 125 75
MERCURY M mg/L  KRA 0.00% 0.0009 98,00 120 80  0.0009%  0.0009 1.02 <0.0005  0.0005 0.00%7 0.00099  $9.00 125 7S5
THALLIUW-FURK U  mg/kg AdS 90.8 113 124.45 139 45.4 0.044 0.046 bbb <2 2 0,025 0.0233 93,20 115 85
THALLIUM-FURN P mg/kg AJS 90.8 130 143.17 139 44.4 0.045 0.045 0.00 « 2 0.025 0.0245 98.00 115 85
LEAD-FURNACE U  mg/kg ALC 162 145 89.51 230 84.8 2.8 2.8 0.00 <0.2 0.2 0,025 0.0262 104,80 115 &85
CHLORIDE mg/L REB 50 51.6 103.20 108 97 h 4 0.00 <2 2 20 19.7  98.50 113 80
NITRATE mg/L REB 1 1.02 102.00 113 90 <« 0.0 < 0.05 0.00 <0.05 0.05 0.5 0,543 108.& 121 79
Toe mg/L OIN 5 4,89 97.80 110 ] 3 3 0.00 <1 1 5 .46 89,20 125 7S5
10X A mg/L RIS 0.1 0.09%7 94,70 110 90 < 0.02 < 0,02 0.00 <0.01 0.01 0.1 0.1 100.00 19 ™
10X 8 me/L RIS 0.1 0.09%3 94.30 110 90 < 0.02 < 0.02 0.00 <0.01 0.01 0.1 0.09%  94.00 126 75
0S8 mg/L SCM 500 510 102.00 114 80 590 580 1.71 <10 10 500 546 109.20 124 78
SULFATE mg/L  JWR 20 19.7 98.50 120 80 42 42 0.00 <2 2 10 973 97.30 125 75
FLUORIDE m/L PN 2 2,27 113,50 1% 89 0.1 0.1 0.00 <0.1 0.1 0.4 0,386 96,50 125 75
188 mg/L SCM 50 58 116,00 121 ™ 300 330 2.52 5 5 ] 7.5  110.60 125 ¢
08§ mg/L  SCM 500 4% 98.80 114 80 370 370 0.00 <10 10 500 496 99,20 125 ki)
15 m/L SN 500 508 101.60 113 85 250 260 3.92 <10 10 500 S00 100,00 125 75

-

UCLx = Upper Control Limit (Standard)
LCLx = Lower Control Limit (Standard)

UCLr = Uipper Control Limit (Renge)

RPD (X) = Relative Parcent Difference

* = Inftial Dats Collection
** s ANALYZED BY METHOD OF STANUDARD ADDITION

UCLb = Upper Control Limit (Blenk)
MOL = Method Detection Limit

UCLs (X) = Upper Control Limit (Spike Recovery)
LCLs (X) = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium, and magnesium
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SAMPLERS: (signature] * timed) £y KWnQejoi €) F
e K ¥
Nadthewn Huf f 2 REMARKS

FIELD i) g | ol & /9

SAMPLE pate | Time [ 3 | g STATION LOCATION o/~

NUMBER G| o <
A TS~ W . : .
?}f:n A0 ) NEZ s |V Solen River Weie- 1Y
AL TS R ""/‘ﬁ ol VISolem Ricer Y Cotile eve loo@q

Relinquished by: (Signaturs) Date / Time | Received by: /Signature) Relinquished by: (Signeturs) Data / Time | Received by: (Signature/
é:‘ i Qf é@ﬂ?‘ b/ 328 /ag] 310 | 1 *
(Printed) (Printed) {Printed) (Printed) DX > ALLQ
. 1-29-95. Sveud |
_j&}; Nl Kingeoe) Cu { (o R ecu{el
Relinquished by: (Signerure/ Dats / Time | Recaived for Laboratory by: / Date / Time | Remarks | et M%j;’"{
' (

{Printed) inted) ' ﬁ

1A x(240r S ‘—‘*'”ES‘/&’“ g;(@'cz}/gé bop S C
Distribution: Original Plus One Accompanies Shipment (white snd yeliow); Copy to Coordlrutoc Flold Files (pink). )



VERSAR, INC.
9200 Rumsey Road
Columbia, MD 21045-1934

Atn: Willie Burton

KEMRON Environmental Services
109 Starlite Park
Marietta, Ohio 45750

Phone: (614} 373-4071

Order #: N5-08-116
Date: August 10 1995 16:41
Work ID: Salem
Date Received: 08/05/95
Date Completed: 98]10!95

Client Code: VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SALM-TSS-WE-DUR-001 02 SALM-TSS-RI-DUR-001

AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

This report shall not be reproduced, except in ﬁdl
wrr}go the written approval of KEMRON.

/
)A/éé'(,hwva, /Zmrﬂ

Certified by
Deanna Hesson
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Order # N5-08-116 KEMRON ENVIRONMENTAL SERVICES Page 2

August 14, 1995 15:25 RESULTS BY SAMPLE
¢ " Thisis 1o certify that the following samples were analyzed using good
- laboratory practices to show the following results.
SAMPLEID: 01 SALM-TSS-WE-DUR-001 Collected: 08/04/95 16:30 Category: WATER
TEST DPETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 17 5 ng/L 08/08/95 PJH 160.2

SAMPLE ID: 02 SALM-TSS-RI-DUR-001 Collected: 08/04/95 16:30 Category: WATER

TEST DETECTION ~ DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 16 5 mg/L 08/08/95 PJH 160.2




Order # N5-08-116 KEMRON ENVIRONMENTAL SERVICES
August 14, 1995 15:25 TEST METHODOLOGIES

EPA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

Page 3
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KEMRON ANALYST LIST
Ohio Valley Laboratory

07/17/95

NG,

{

AJS - - Ashlee J. 3Scott

ALC - - Ann L. Clark

BAR - - Beth A. Raper

CEB - - Chad E. Barnes

DIH - - Deanna I. Hesson g
DJP - - Douglas J. Poling
DLP - - Dorothy L. Payne
DST - - Dennis 8. Tepe

ECIL - - Eric C. Lawson

EDG - - Eric D. Gerkin

FEH - - PFay B. Harmon

FRM - - Fred R. Montgomery
GWH - - George W. Hutchison
HVY - - Hema Vilasagar

JEC - - Jesse E. Chapman
JYH - - Ji ¥. Hu

JKM - - June X, Morris
JLM - - Joy L. Mullins
JLH - - Janice L. Holland
JLL - - Janice L. Landshof
JMM - - Jim M. Monk

JWR - - John W. Richards
KHA - - Kim H. Archer

KMM - - Kevin M. McDonald

KPO - - Kevin P. QOverstreet
KRA - - Kathy R. Albertson
LMW - - Lisa M. Wagner

MBJ - - Matthew B, Jarrell
MDA - - Mike D. Albertson
MDC - - Michael D. Cochran
MLS - - Michael L. Schimmel
MZL - - Melanie Z. Lewis
PJH - - Pamela J. Holtz
REB - - Russell E. Burton
REK - - Robert E. Kyer

RJS - - Rick J. Santos

RWC - - Rodney W. Campbell
SCM - - Susan C. Moellendick
SCW - - Stephen C. West
SLT - - Stephanie L. Tepe
SPL - - Steve P. Learn

855 - - Susan S. Snodgrass
TAS - - Tamela A. Sams

TKT - - Tonya K. Troutner
TLD - - Teresa L. Davis

TNO - - Tunde N. Oladunni
VC - - Vicki Collier

WCD - - Wade C. Dawson

WDL - - William D. Landshof
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QUALITY ASSUWCI‘..N‘ LY REPORT

)

a N
N OHIO VALLEY LABORATORY  Date: (08/08/95
REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Farameter Units Anelyst Known Result Rec.(X) UCLx LCLx Result1 Result2 RPD (%) Result ML Conc. Recovery Rec.(X) UCLs (X) LCLs (X)
ALKALINITY me/L RIS ~ 200 172.8 88.50 1% 8% Fi] 3 9.09 <10 10 100 a1.7  81.70 08 75
SULFATE mg/L REB 20 18.1 90.50 120 80 Fe] 76 1.32 <2 2 20 17.8  89.00 125 75
PHROSPRORUS mg/L  REB 2 1.58 8,00 135 75« 0.1 < 0.1 0.00 <0.1 0.1 0.5 0.488 97.860 125 bs-]
SILVER-ICP § ma/L  JYH 0.2 0,19 95,00 120 80 0.2 0.2 0.00 <0.01 0.01 0.2 6.2 100.00 125 s
BARIUM-ICP § mg/t  JYH 10 d 91,00 120 80 9.9 9.5 4,12 <0.01 0.01 0 2.9  99.00 125 75
CADMIWM-I1CP § mg/L  JYH 1 0.95 95.00 120 80 0.97 0.97 0.00 <0.01 0.01 1 0.97  97.00 125 75
CHROMIWM-ICP 5 mg/L  JTH 1 0.98 98.00 120 80 0.59 0.99 0.00 <0.02 0.02 1 0.99  $9.00 125 ¢ ]
ARSENIC-1CP & mg/L  JYN 1 1.05 105.00 120 80 1.03 1.02 0.98 <0.1 0.1 1 1.03 103,00 125 75
LEAD-ICP § mgs/L  JTH 1 1.06 106,00 120 BO 0.96 1.01 5.08 <0.1 0.1 1 0.96  96.00 125 75
SELENIUN-ICP S mg/L  JYH 1 0.95 95.00 120 80 0.96 0.9% 5.35 <0.1 0.1 1 0.96 96,00 125 75
758 mg/L P 50 S4 108.00 125 ] 00 180 10.53 <5 5 50 53  106.00 125 75
AMMONIA AA mg/L RIS 2 1.768 87.40 117 75« 0.1 < 9.1 0.00 <0.1 0.4 1 0.96 95,00 125 75
LEAD - FURNACE mg/kg JEC 162 159 98.15 230 85,8 . 0.12 0.141 16.09 <0.005 0.005 0.025 0.0248 99,20 115 85
ARSENIC-FURNACE E mg/L TNO 0.025 0.022 88.00 120 80 0.0221  0,9211 4,63 <0,004 0.006 0,025 0.027 108.00 115 85
SILVER-FURNACE 0 mg/kg ALC 65.4 S50.58 77.3% 95.5 29.4 0.0047  0.0047 0.00 <0.004 0.006 0.005 0.0047%  94.80 118 85
ARSENIC-FURNACE O mg/kg ALC 82.4 S5.7 67.60 123 40.4 0.0271  0.0259 4.53 <0,004 0.006 0.025 0.0242 96.80 15 85
MERCURY N mg/L  TAS 0.00Y 0.0009 93.00 120 80  0.00178  0.0017 0.56 <0,0002  0,0002 0.007 0.00095 95.00 12% 75
KERCURY A1 mg/L  TAS 0.001 0.0009 94,00 120 80 0.00895  0.0099  10.08 <0.0002 0.0002 0.001 0.00095 95.00 12§ - 75
LEAD-FURNACE @  mg/kg ALC 162 174.8 107.90 230 85.8 - 4.4 5.5 15.13 <0.005 0.005 0.025 0.0252 100.80 115 85
THALLIUK-FURN C  mg/kg ALC 127 106.8 84.09 190  63.3 0.021 0.0231 7.64 <0.005 0.006 0.025 0.0231 92.40 15 85

UCLx = Upper Control Limit
LCLx = Lower Control Limit
UCLr = Upper Control Limit

(Standard)
(Standsrd)
(Range)

RPD (X) = Relative Percent Difference

* = Initial Dats Collection

PL = DILUTED ouT

UCLh = Upper Control Limlt (Blank)

MOL = Method Detection Limit

UCLs (%) = Upper Control Limit (Spike Recovery)

LCLs (X) = Lower Control Limit (Spike Recovery)

Post-digestion spikes on sodium, potassium, calcium, snd magnesiun
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KEMRON Environmental Services EIRONWENTAL SEVICES

109 Starlite Park
 Marietta, Ohio 45750

Phone: (614) 373-4071

VERSAR, INC. Order #: N5-08-280

9200 Rumsey Road Date: A 28, 1995 15:50

Columbia, MD 21045-1934 Work ID: 3062-002&003/WilmingtonDredge
_ ' Date Received: 08/12/95

Aun: Willie Burton Date Completed: 08/28/95

Client Code: VERSAR_MD331

Sample Sample Sample Sample
Number Description Number Description

01 M-TPTKN-WE-DUR-001
gg ML e
07

AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

'Hus report shall not be reproduced, except in full,
ut the written approval of KEMRON.
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Order # N5-08-280 KEMRON ENVIRONMENTAL SERVICES Page 2
August 29, 1995 08:20 RESULTS BY SAMPLE
This is to certify that the following samples were analyzed using good
{\f‘ a laboratory practices to show the following results.
SAMPLEID: 01 WILM-TPTKN-WE-DUR-001 Collected: 08/11/95 Categbry: WATER
TEST - DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Organic Carbon 9 1 mg/L ©08/17/95 HEB 415.1
SAMPLEID: 02 WILM-TSS-WE-DUR-001 Collected: 08/11/95 Category: WATER
TEST DETECTION ¢ DATE .
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 8 5 mg/L  08/17/95 PIH 160.2
SAMPLEID: 03 WILM-TSS-RI-DUR-001 Collected: 08/11/95 Category: WATER
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 23 5 my/L  08/17/95 PJH 160.2
SAMPLE ID: 04 WILM-TKN-WE-DUR-001 Collected: 08/11/95 Category: WATER
TEST DETECTION DATE
WIQESCRIP'HON RESULT LMIT UNITS ANALYZED BY METHOD
.ltrogen. Total Kjeldahl 5.4 0.4 mg/L ¥ 08/18/95 REB 351.2
SAMPLE ID: 05 WILM-NH3-WE-DUR-001 Collected: 08/11/95 Category: WATER
TEST DETECTION DATE '
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Nitrogen, Ammonia 4.4 0.2 ng/L N 08/22/95 JWR 350.1
SAMPLE ID: 06 WILM-BOD-WE-DUR-001 Collected: 08/11/95 Category: WATER
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Biochemical Oxygen Demand 9 3 wg/L 02 08/12/95 SCM 405.1
SAMPLE ID: 07 WILM-NIT-WE-DUR-001 Cofiected: 08/11/95 Category: WATER
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Nitrogen, Nitrate 2.8 0.10 mg/L N 08/15/95 REB 353.2
Nitrogen, Nitrite 1.4 0.01 mg/L N 08/12/95 SCM 354.1
SAMPLEID: 08 WILM-METAL-WE-DUR-001 Collected: 08/11/95- Category: WATER
TEST DETECTION DATE .
4 ERIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
.Jminum, Total 1.0 0.1 mg/L Al 08/24/95 JEC 200.7/6010A
Antimony, Total <0.02 0.02 wg/L Sb  08/23/95 RAJS 204.2/7041
Arsenic, Total <0.004 0.004 ng/L As  08/24/95 RALC 206.2/7060A




Order # N5-08-280 KEMRON ENVIRONMENTAL SERVICES Page 3

August 29, 1995 08:20 RESULTS BY SAMPLE 2
‘SAMPLE ID: 08 WILM-METAL-WE-DUR-001 Collected: 08/11/95  Category: WATER e
TEST DETECTION DATE .
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Barium, Total 0.06 0.01 mg/L Ba 08/24/95 JEC 200.7/6010R B
Beryllium, Total <0.01 0.01 mg/L Be 08/24/95 JEC 200.7/6010A
Cadmium, Total <0.01 0.01 mg/L CA 08/24/95 JEC 200.7/6010A
Calcium, Total 52 0.2 my/L Ca 0B8/24/95 JEC 200.7/6010A
Chromium, Total <0.02 0.02 mg/L Cr 08/24/95 JEC 200.7/6010A
Cobalt, Total <0.02 0.02 mg/L Co 08/24/95 JEC 200.7/6010A
Copper, Total <0,02 0.02 my/L Cu 08/24/95 JEC 200.7/6010A
Iron, Total a.70 0.04 mg/L Fe 0B/24/95 JEC 200.7/6010R
Lead, Total <0.006 0.006 mg/L Fb 08/23/95 RAJS 239.2/7421
Magnesium, Total 65 0.5 mg/L Mg 08/24/95 JEC 200.7/6010A
Manganese, Total 4.5 0.01 mg/L Mn  08/24/95 JEC 200.7/6010A
Mercury, Total <0.0002 0.0002 mg/L Hg 08/24/95 TAS 245.1/7470A
Nickel, Total <0.04 0.04 mg/L Ni 08/24/95 JEC 200.7/6010A
Potassium, Total 19 1 mg/L K 08/24/95 JEC 200.7/6010A
Selenium, Total- <0.004 0.004 mg/L Se 08/24/95 JEC 270.2/7740 a
Silver, Total <0.01 0.01. mg/L Ag 08/24/95 JEC 200.7/6010A
Sodium, Total 430 0.5 wg/L Na 08/24/95 JEC 200.7/6010A
Thallium, Total <0.00S 0.005 mg/L T 08/23/95 JEC 279.2/7841 z
Vanadium, Total <0.01 0.01 mg/L V 08/24/95 JEC 200.7/6010A :
Zinc, Total 0.22 0.01 mg/L Zn 08/24/95 JEC 200.7/6010A
SAMPLE ID: 09 SALM-TSS-WE-DUR-001 Collected: 08/11/95 Category: WATER

TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD U
Total Suspended Solids 8 5 mg/L 08/17/95 PJH 160.2 ‘
SAMPLEID: 10 SALM-TSS-RI-DUR-001 Collected: 08/11/95 Category: WATER ]
TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 59 5 mg/L 08/17/95 PJH 160.2
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VERSAR, INC.
9200 Rumsey Road
Columbia, MD 21045-1934

Attn: Willie Burton

KEMRON Environmental Services EORMENTAL SERACES
109 Starlite Park
Marietta, Ohio 45750

Phone: (614) 373-4071 @

S/

Order #: N5-08-440
Date: August 29, 1995 09:24
Work ID: 3062-002/Salem River Dredge
Date Received: (08/23/95
Date Completed: 08/29/95

Client Code: VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
H SALM-TSS-WE-DUR-001 02 SALM-TSS-R1-DUR-001
”V\) AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
. WEIGHT BASIS WHERE APPLICABLE
This report shall not be reproduced, except in full,
without the written approval of KEMRON.
- [ e P
Certified by
Deanna Hesson




Order # N5-08-440 KEMRON ENVIRONMENTAL SERVICES Page 2
August 29, 1995 16:11 RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices to show the following resulls.

SAMPLEID: 01 SALM-TSS-WE-DUR-001 Collected: 08/22/95 12:00 Category: WATER

Al

R

TEST DETECTION DATE 2

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 12 5 wg/L 08/28/95 DIH 160.2 '5
-2

SAMPLEID: 02 SALM-TSS-R1-DUR-001 Collected: 08/22/95 11:30 _¢.Catzgory:' WATER -

TEST DETECTION DATE :

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 25 S mg/l, 0B/28/95 DIH 160.2 1§
B
=:

i

i



Order # N5-08-440 KEMRON ENVIRONMENTAL SERVICES
August 29, 1995 16:11 TEST METHODOLOGIES

&
M
%A Method 160.2 (Dried at 103-105C) - Total Suspended Solids

Page 3



KEMRON ANALYST LIST

Ohio Valley Laboratory

el
A

08/16/95
AJS Ashlee J. Scott
ALC Ann L. Clark
BAR - Beth A. Raper
CEB - Chad E. Barnes &
DIH Deanna I. Hesson

DJP
DLP

Douglas J. Poling
Dorothy L. Payne

DST - Dennis S. Tepe
ECL Eric C. Lawson
EDG Eric D. Gerkin
FEH Fay E. Harmon

FRM Fred R. Montgomery
GWH George W. Hutchison
HV Hema Vilasagar

JEC Jesse E. Chapman
JYH Ji Y. Hu

JEKM June K. Morris

JLM Joy L. Mullins

JLH Janice L. Holland
JLL Janice L. Landshof
JMM Jim M. Monk

JWR John W. Richards
KHA Kim H. Archer

KMM Kevin M. McDonald
Kro Kevin P. Overstreet
KRA Kathy R. Albertson
LMW Lisa M. Wagner

MBJ Matthew B. Jarrell
MDA Mike D. Albertson
MDC Michael D. Cochran
MLS Michael L. Schimmel
PJH Pamela J. Holtz

REB Russell E. Burton
REK Robert E. Kyer

RJS Rick J. Santos

RWC Rodney W. Campbell
SCM Susan C. Moellendick
SCW Stephen C. West

SLT Stephanie L. Tepe
SPL Steve P, Learn

TAS Tamela A. Sams

TLD Taresa L.. Davig

vC Vicki Collier

WCD Wade C. Dawson
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INORGANIC QA/QC
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KEMRON Envirommental Services

QUALITY ASSURANCE DAILY REPORT

ONIQ VALLEY LABCRATORY Date: 08/28/95
REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(X) UCLx LCLx Resultl Resutt2 RPOD (X) Result MOL Conc. Recovery Rec.(%) UCLs (X) LCLs (X)
SILVER-ICP N ma/L  JYH 0.2 0.2 100,00 120 80 0.17 0.18 S.71 <0.01 0.01 0.2 0.1/ 85.00 129 ™
BARIUM-ICP N ma/t  JYH 10 9.7 97.00 120 B0 B.3 B.4 1.20 <0.01 0.01 10 8.3 83.00 12% 75
CADMIUM-ICP N ma/L JYH 1 1.02 102.00 120 80 0.92 0.98 6.32 <0.01 0.01 1 0.92 $2.00 125 75
CHROMIUM-ICP N my/L  JYH 1 1.01 101.00 120 80 0.96 0.9 6.45 <0.02 0.02 1 0.96 96.00 125 [£]
ARSENIC-ICP N ma/L  JYH 1 1.03 103.00 120 80 0.92 0.99 7.33 «0.1 0.1 1 0,92 92.00 125 ]
LEAD-ICP N mg/l  JYH 1 1.02 102.00 120 80 0.89 0.98 .63 <0.1 0.1 1 0.89 89.00 125 Le]
SELENIUM-ICP N m/L JYH 1 1.02 102.00 120 80 0.85 0.93 8,99 <0,1 0.1 1 0.85 85.00 125 75
LEAD-FURNACE Y mg/L  KNA 0.025 0.025 100.00 120 80 0.0239 0,025 4.50 <0.005 0.005 0.0 0.025 100.00 115 85
ARSENIC-ICP 2 mg/L TAS 1 1.02 102.00 120 80 1.043 1.006 ¥.61 <1 1 1 1.043 104.30 125 Te
BARIUM-ICP 2 mg/L  TAS 1¢ 10,21 102,10 120 80 10.07 9.728 3.45 «<0.1 0.1 10 10.03  100.30 125 [£]
CADMIUM-ICP 2 mg/L  TAS 1 %.02 102.00 120 80 1.19% 1,205 0.83 <0.1 0.1 1 1.038 103.80 125 75
CHROMIUN-ICP 2 mg/l  TAS 1 1.036 103.60 120 80 1.692 1.679 Q.77 <0.2 0.2 ] 1.011 101,10 125 i)
LEAD-ICP 2 mg/lL  TAS 1 1.059 105.%90 120 80 3.595 3.48 38 Ao 1 1 0.8973 89.73 125 75
SELENIUM-[CP Z mg/t  TAS t 6.9935 99.35 120 &6 1.084 1.067 1.58 <1 1 1 1.018 101,80 125 Rt
SILVER-ICP Z mg/L  TAS 0.2 0.2003 100.15 120 80 0.2001 0.1957 d.22 <0.1 0.1 6.2 0.1973 98.65 125 ‘TS
TSS mg/L OIH S0 42 84.00 121 75« 5 5 0.00 < 5 50 (3 82.00 125 s
Con-Low mg/L PN 100 10% 105.00 120 80 < 5 5 0.00 <5 5 S0 57.6 115,20 125 s
COD-HIGH mg/l PN 1000 986 98.60 120 80 910 890 ¢.22 <150 150 500 495 99.00 125 5
ALUMINUM-]CP B mg/L  JYR 1 0.92 92.00 120 80 0.9 0.96 6.45 <0.1 0.1 1 0.9 $0.00 125 75
BERYLLIUWM-ICP B8 mg/L JTH 1 0.98 98.C0 120 80 0.95 0.9 1.06 <001 0.01 1 0.95 95.00 125 S
CALCIUN-1CP B mg/L  JYH 10 10.8 108.00 120 80 11.4 10 13.08 <0.2 .2 10 1.4 114.00 125 )
COBALY-ICP B ma/L  JYH 1 1.05 105.00 120 80 0.9 0.97 6.38 «0,02 0.02 1 0.9 91.00 125 Ll
COPPER-ICP B mg/L  JYH 1 0.93 93,00 120 80 0.87 0.9 3.39 <0.02 0.02 1 0.87 87.00 125 75
IRON-ICP B mg/L  JYK 1 1.07 197.00 120 80 0.8 1 22.22 <0.04 0.04 1 1 190.00 125 - [
MAGNESIUM-ICP B mg/L JYM 10 .2 92.00 120 80 8.4 9.2 9.09 <0.5 .5 10 8.4  B84.00 125 75
MANGANESE-ICP B mg/L  JYH 1 1.04 104.00 120 80 1.04 1.03 0.97 <0.01 0.01 ) 1.0 104.00 125 4]
NICKEL-ICP B mg/L JYH 1 1.05 105.00 120 80 1,03 1 2.96 <0,04 0.04 1 1.03 103.00 125 ]
VANAD IUM-ICP B mg/l  JYM 1 0.97 97.00 120 80 0.97 0.96 Y.04 <001 0.01 1 0.97 $7.00 125 75
ZINC-ICP B mg/L JTH 1 1.05 105.00 120 80 1.04 0.99 .93 <0.01 0.01 1 1.06 104.00 125 75
BORON-ICP B mg/L JYM 1 1.0% 101,00 120 80 0.79 0.84 $.13 <0.5 0.5 =~ 1 0.84 84.00 125 75
MOLYBOENUM - 1CP mg/L JYH 2.5 2,48 99.20 120 80 2.3 2.3 3.09 <0.1 0.1 2.5 2.3 92.00 125 ™
TIN-ICP B mg/L  JTH 5 5.2 104,00 120 80 5 5.3 5.83 <0.5 0.5 5 5 100.00 125 75
TITANTIUM-ICP B mg/L JYH 1 0.98 98.00 120 80 a.99 1.09 9.62 <0.03 0.03 1 0.99 99.00 125 s
UCLx = Upper Control Limit (Standard) UCLE = Upper Control Limit (Blank)

LCLx = Lower Control Limit (Standard)
UCLr = Upper Controt Limit
RPD {X) = Relative Percent Difference
* 2 Initial Data Collection
NR = NOT REQUIRED

DL = DILUTED QUT

** = BATRIX INTERFERENCE

(Range)

MOL = Method Detection Limit
UCLa (X) = Upper Control Limit (Spike Recovery)
LCLs (X} = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium, and magnesium
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KeMmRON

KEMRON Environmental Services T
109 Starlite Park
Marietta, Ohia 45750

Q Phone: (614) 373-4071 @

VERSAR, INC. Order #: N5-08-543

9200 Rumsey Road Date: August 29, 1995 09:26

Columbia, MD 21045-1934 Work ID: 3062.002/Salem/River Dredge
Date Received: 08/26/95

Aun: Willie Burton Date Completed: 08/29/95

Client Code: VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SALM-TSS-RI-DUR-001 02 SALM-TSS-WE-DUR-001

. AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
| WEIGHT BASIS WHERE APPLICABLE

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

ommrallonson

Certified by
Deanna Hesson




Order # N5-08-543 KEMRON ENVIRONMENTAL SERVICES Page 2
August 30, 1995 08:48 RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices to show the following resulls.

SAMPLEID: 01 SALM-TSS-RI-DUR-001 Collected: 08/25/95 11:00 Category: WATER

coinig

Py 4
-

TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 34 5 mg/L 08/28/95 DIH 160.2 E
SAMPLEID: 02 SALM-TSS-WE-DUR-001 Collected: 08/25/95 10:45 Category: WATER -
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 26 5 . mg/L 08/28/95 DIH 160.2 BE

riiartd

%




Order # N5-08-543 KEMRON ENVIRONMENTAL SERVICES
August 30, 1995 08:48 TEST METHODOLOGIES

QPA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

o

o

Page 3



KEMRON ANALYST LIST

Ohio Valley Laboratory

08/16/95 2
AJS - - Ashlee J. Scott :
ALC - - Ann L. Clark :
BAR - - Beth A. Raper
CEB - - Chad E. Barnes v
DIH - - Deanna I. Hesson’ :
DJP - - Douglas J. Poling
DLP - - Dorothy L. Payne
DST - - Dennis 8. Tepe 2
ECL - - Eriec C. Lawscn :
EDG - - Eric D. Gerkin . ¥
FEH - - Fay E. Harmon
FRM - - Fred R. Montgomery n
GWH - - George W. Hutchison :
HV - - Hema Vilasagar
JEC - - Jesse E. Chapman
JYH - - Ji Y. Hu
JKM - - June K. Morris
JLM - - Joy L. Mullins
JLH - - Janice L. Holland
JLL - - Janice L. Landshof -
JMM - - Jim M. Monk :
JWR - - John W. Richards
KHA - - Kim H. Archer
KMM - - Kevin M. McDonald
KPQ - - Kevin P. Overstreet
KRA - - Kathy R. Albertson
LMW - - Lisa M. Wagner
MBJ - - Matthew B. Jarrell “
MDA - - Mike D. Albertson i
MDC - - Michael D. Cochran @
MLS - - Michael L. Schimmel
PJH - - Pamela J. Holtz w
REB - - Russell E. Burton 2
REK - - Robert E. Kyer 5
RJS - - Rick J. Santos
RWC - - Rodney W. Campbell
SCM - - Susan C. Moellendick
SCW - - Stephen C. West
SLT - - Stephanie L. Tepe
SPL - - Steve P. Learn
TAS - - Tamela A. Sams
TLD - - Teresa L. Davis
VC - - Vicki Collier

WCD - - Wade C. Dawson
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KEMRON Environmental Services

QUALITY ASSURANCE DAILY REPORT

OHIO VALLEY LABORATORY

Date:

08/28/93

AUAARAAAARAAATA A A AU A AAA A AR AAAAA A

REFERENCE STAKDARD OUPLICATE SAMPLE BLAXK MATRIX/MEDIA SPIKE
Paremeter Units Analyst Known Result Rec.(X) UCLx LCLx Resultl Result2 RPD (X) Result MDL Conc, Recovery Rec.(X) UCLs (X} LCLs (X)
SILVER-ICP N mg/L  ITH 0.2 0.2 100.00 320 80 0.17 0.8 5.71 <0,01 - 0.61 0.2 0.17  B85.00 125
BARIUM-ICP K ma/L  JYH 10 9.7 97.00 120 80 8.3 B.4 1.20 <0.01 0.01 10 8.3  B3.00 125
CADMIUM-ICP N mg/L  JYH 1 1,02 102.00 120 B0 0.92 0.98 6.32 <0.01 0.01 1 0.92  92.00 125
CHROMIUM-ICP N mg/L JYH 1 1.01 101.00 120 B8O 0.96 0.9 6.45 <0,02 0.02 1 0.96  96.00 125
ARSENIC-1CP N ma/L  JYH 1 1.03 103.00 120 80 0.92 0.99 7.33 <0.1 0.1 1 6,92 92,00 125
LEAD-ICP K mg/L  JYH 1 1,02 102.00 120 80 0.89 0.98 9.63 <0.1 0.1 1 0.89  89.00 125
SELENIUM-ICP N mg/L JYH 1 1.02 102,00 120 80 0.85 0.93 8.99 <0.1 0.1 1 0.85  85.00 125
LEAD-FURNACE ¥  mg/L KKA 0.025 0,025 100.00 120 80 0.0239 0.025 4,50 <0,005 0.005 0.025 0.025 100.00 115
ARSENIC-1CP Z mg/L TAS 1 1,02 102.00 120 80 1.043 1.006 3.61 < 1 1 1.043  104.30 125
BARIUM-ICP Z mg/L  TAS 10 10.21 102.10 120 80 10.07 9.728 3.45 <0.1 0.1 10 10.03  100.30 125
CADMIUN-ICP 2 mg/L  TAS 1 1.02 102.00 120 80 1.195 1.205 0.83 <0.1 0.1 1 1,038 103.80 125
CHROMIUM-ICP Z  mg/L TAS 1 1.036 103.60 120 80 1.4692 1.679 0.77 <0.2 0.2 1 1,011 101.10 125
LEAD-1CP 2 mg/L  TAS 1 1,059 105.9¢ 120 89 3.59% 3.48 3.25 <1 1 1 0.8973 89.73 125
SELENIUM-ICP Z  mg/L TAS 10,9935 99.35 120 80 1.084 1.067 1.58 <1 1 1 1.018  101.80 125
SILVER-ICP Z mg/L  TAS 0.2 0.2003 100.15 120 80 0.2001 0.1957 2.22 <0.1 0.1 0.2 0.1973  98.65 125
188 mg/L OIH 0 42 B4.00 121 75 5 < 5 0.00 <5 5 50 41  82.00 125
CO0-LOW mg/L  PJH 100 105 105.00 120 80 5 < 5 0.00 <5 5 50 7.6 115.20 125
COD-HI1GH mg/L PJH 1000 986 98,60 120 80 910 8%0 2.22 <150 150 500 495  99.00 125
ALUMINUM-ICP B mg/L  JTH 1 0.92 §2.00 120 80 0.9 0.96 6.45 <0,1 0.1 1 0.9 50,00 125
BERYLLIWM-ICP 8 mg/L JTH 1 0.98 98.00 120 80 0.95 0.94 1.06 <0.01 0.01 1 0.95  95.00 125
CALCIUN-ICP B mg/L JTH 10 10.8 108.00 120 80 1.4 10 13.08 «<0,2 .2 10 1.4  114.00 125
COBALT-ICP B mg/L  JYH 1 1.05 105.00 120 80 0.91 0.97 6.38 <0,02 0.02 1 0.91  91.00 125
COPPER-ICP B mg/L  JTH 1 0.93 93,00 120 80 0.87 0.9 3.39 «<0.02 0.02 1 0.87  87.00 125
IRON-{CP B8 mg/L  dYH 1 1.07 107.00 120 80 0.8 1 22.22 <0.04 0.04 1 1 100.00 125
MAGNESIUM-ICP B mg/L JYH 0 9.2 92.00 120 80 8.4 9.2 9.09 <0.5 .5 10 8.4 84,00 125
MANGANESE-ICP B  mg/L JTH T 1.04 104,00 120 a0 1.04 1.03 0.97 <0.01 0.01 1 1.04 104,00 125
MICKEL-ICP B mg/L  JdTH 1 1.05 105.00 120 80 1,03 1 2.96 <0.04 0.04 1 1.03  103.00 125
VAKADIUM-ICP 8 mg/L JYH 1 0.97 97.00 120 80 0.97 0.96 1.04 <0.01 0.01 1 0.97  97.00 125
ZINC-1CP B mg/L  JYH 1 1.05 105.00 120 80 1.04 0.99 4.93 <0,01 0.01 1 1.04 104,00 125
BORON-ICP B mg/L  JYH 1 1.01101.00 120 80 0.79 0.84 6.13 <0.5 0.5 * 1 0.8  84.00 125
MOLYBDENUM-ICP 8 mg/L JYH 2.5 2.48 .20 120 80 2.23 2.3 3,09 <0,1 0.1 2.5 2.3 92.00 125
TIN-1CP B mg/L JITH 5 5.2 104.00 120 80 5 5.3 5.83 «<0.5 0.5 5 S  100.00 125
TITANTIUN-ICP 8  mg/L JTH 1 0.98 98,00 120 80 0.99 1.09 9.62 «0,03 0.03 1 0.99  99.00 125

“

UCLX = Upper Control Limit (Standard}
LCLx = Lower Control Limit (Standard)
UCLr = Upper Control Limit (Range)
RPD (X) = Relative Percent Difference
* = Initial Data Collection

MR = NOT REQUIRED

DL = DILUTED OUT

** = MATRIX INTERFERENCE

----------

UCLb = Upper Controi Limit (Blank}

MDL. = Method Detection Limit

UucLs (X) = Upper Control Limit (Spike Recovery}
LCLs (X) = Lower Control Limit (Spike Recovery)
Post-digestion spikes on sodium, potassium, calcium, and magnesium
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Yersar

CHAIN OF CUSTODY RECORD

PROJECT NO. PROJECT NAME INDUSTRIAL Y
306X6 02 SQ /&,_‘_ /ﬁi\\l"ef D"‘ﬁs(fe_ /{?/// PARAMETERS HYGIENE SAMPLE |y
S : o 'g'nlmre}D W {Printed) . ‘ \elc.: /
%. ~ a 5,'4/0 Ac«d L) /ﬁ/‘?ﬁ/%ﬁ' : FEMARKS
FIECD | e é" /<,_,6
m::: DATE | TIME § ;, STATION LOCATION F3
S AQM-T35-RE-Jvpl| s 100 | | K River LY )
\ L [ d
stept=Tsue dua|hsh 1095 X Weir 11

‘mw :;ml ate / Time | Received by: (Signature) Relinquished by: (Signaturs) Date / Time | Received by: {Signature)

/ Shohl 136 | XS A0cd §-3(-9%
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KEMRON Environmental Services

109 Starlite Park

S —
ENVIRONMENTAL SERVICES

Marietta, Ohio. 45750

.

Phone: (614) 373-4071

Tryvmr AT TRT ™

VERSAR, INC. Order #:
9200 Rumsey Road Date:
Columbia, MD 21045-1934 Work ID:
Daie Received:

Attn: Willie Burton Date Completed:
Client Code:

TE M e

N5-09-031

September 7, 1995 12:44
3062-002/Salem Weir River
09/02/95

09/07/95

VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SAL-TSS-WE-DUR-001 02 SAL-TSS-RI-DUR-001

=

AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A LYY
WEIGHT BASIS WHERE APPLICABLE

.)

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

&ng@wﬁ
Certified by
Deanna Hesson




Order # N5-09-031 KEMRON ENVIRONMENTAL SERVICES Page 2
September 7, 1995 15:56 RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices to show the following results.

SAMPLEID: 01 SAL-TSS-WE-DUR-001 Collected: 09/01/95 10:30 Category: WATER

TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 94 5 mg/L  09/05/95 SCM 160.2
SAMPLE ID: 02 SAL-TSS-RI-DUR-001 Collected: 09/01/95 11:30 Category: WATER

TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 12 5 mg/L 09/05/95 SCM 160.2
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Order # N5-09-031 KEMRON ENVIRONMENTAL SERVICES Page 3
September 7, 1995 15:56 TEST METHODOLOGIES

(h Method 160.2 (Dried at 103-105C} - Total Suspended Solids




KEMRON ANALYST LIST

Ohio Valley Laboratory

08/16/95

Ashlee J. Scott
Ann L. Clark

Beth A. Raper

Chad E. Barnes .
Deanna I. Hesson *
Douglas J. Poling
Dorothy L. Payne
Dennis S. Tepe
Eric C. Lawson

Eric D. Gerkin

Fay E. Harmon

Fred R. Montgomery
George W. Hutchison
Hema Vilasagar
Jesge E. Chapman

- Ji Y. Hu

June K. Morris

Joy L. Mullins
Janice L. Holland
Janice L. Landshof
Jim M. Monk

John W. Richards
Kim H. Archer
Kevin M. McDonald
Kevin P. Overstreet
Kathy R. Albertson
Lisa M. Wagner
Matthew B. Jarrell
Mike D. Albertson
Michael D. Cochran

- Michael L. Schimmel
- Pamela J. Holtz

Rugsell E. Burton
Robert E. Kyer
Rick J. Santos
Rodney W. Campbell

- Susan C. Moellendick

Stephen C. West
Stephanie L. Tepe
Steve P. Learn
Tamela A. Sams
Teresa L. Davis
Vvicki Collier
Wade C. Dawson
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KEMRON Environmental Services
QUALITY ASSURANCE DAILY REPORT
OH[OQ VALLEY LABORATORY

Date: 09/05/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec.(X%) UCLx LCLx Resulti  Resutt2 RPD (X) Result MDL  Conc. Recovery Rec.(%) UCLs (%) LCLs (%)
SILVER-ICP W mg/l  JYH 0.2 0.2 100.00 120 a0 0.1% 0.19 0.00 <0.01 - 0.01 0.2 0.19 95.00 125 75
CADMIUM-1CP W mg/L  JYM 1 1,02 102.00 120 B0 0.99 1.03 3.96 <0.01 0.01 1 0.99 $9.00 125 ]
CHROMIUM-ICP W mg/L  JYH 1 1.01 181.00 120 8o 0.98 1 2.02 <0.02 0.02 1 0.98 98.00 125 73
ARSENIC-1CP W mg/L  JYH 1 1.05 105.00 120 80 1.05 1.09 3.76 <0.1 0.1 1 1.05 105,00 125 75
LEAD-ICP W mg/L  JYH 1 1.04 104.00 120 80 0.98 1.08 .71 «<0.1 0.1 1 0.98 98.00 125 75
SELENIUM-ICP W mg/L  JYH 1 0.96 96.00 120 80 0.94 1.02 8.16 «0.1 0.1 1 .94 94.00 125 75
ANTIMONY-FURN A mg/L JEC 0.025 0.0272 108,80 120 80 0.0202 0.0196 3.02 «0.02 0.02 0.025 0.0249 99.60 115 85
MERCURY mg/L ¥C 0.001 0.0009 $0.00 120 80 0.001 0.0009 6.19 <0.0002 0.0002 0.001 0.0010% 101.00 115 8s
ALKALINITY mg/L REB 200 192 96.00 109 béd 380 380 0.00 <10 10 100 B3.3 83.30 108 75
CHLORTDE mg/L REB 50 51.6 103.20 ioa 97 210 210 0.00 <« 2 20 19 $5.00 113 80
CHLORIDE-SOIL mg/kg REB 200 194 97.00 125 75 2400 2400 0.00 <8 8 80 80 100.00 125 75
ToC mg/L REB 5 4.89 97.80 110 A4 1< 1 0.00 <1 1 5 6.58 91,60 125 75
ALUMINUN-ICP W mg/L JYH 1 1.05 105.060 120 80 1.03 1.09 5.66 <0.1 0.1 1 1.03 103.00 125 75
BARIUM-ICP W mg/L JYH 10 9.8 98.00 120 80 9.8 9.7 1.03 <0.01 0.01 10 9.8 98.00 125 75
BERYLLIUN-ICP W mg/L JYH 1 1 100.00 120 B0 0.95 0.97 2.08 «0.01 0.01 1 0.95 95.00 125 73
CALCIUM-ICP W mg/L JYH 10 10.2 102.00 120 30 11.4 11.2 1.77 <0.2 .2 10 1.4 114.00 125 73
COBALT-ICP W mg/L JYR 1 1,02 102,00 120 80 0.99 1.02 2.99 «0.02 0.02 1 0.99 §o.00 125 Icy
COPPER-ICP W mg/L  JYH 1 1.01 101,00 120 80 .9 ¢.92 1.09 «<0.02 0,02 1 0.91 91.00 125 75
IRON-ICP W mg/L  JYH 1 1.09 109.00 120 80 1.04 1.07 2.84 0,04 0.04 1 1.07 107.00 125 75 -
POTASSIUM-ICP W mg/L JYH 19  10.1 101.00 120 80 8.8 7.8 12.05 <1 1 10 8.8 £8.00 125 75
MAGNESIUM~ICP W mg/L JYH 10 9.9 99.00 120 80 9.4 9.6 2.11 <0.5 0.5 10 9.4 94.00 125 5
MANGANESE~ICP W mg/L JYil 1 1.04 104,00 120 80 1 1.03 2.96 <0.01 0.01 1 1 100.00 125 75
SO0 1UM-ICP W mg/L  JYH 10 10 100.00 120 80 890 880 1.13 «<0.5 0.5 10 DL oL 125 75
NICKEL-1CP W mg/L  JYH 1 1.05 105.00 120 80 1.04 1.08 3.77 <0.04 0.04 ] 1.06 104,00 125 Ij)
ANTIMONY-ICP W mg/L JYH 1 1.06 106.00 120 80 0.98 1.01 3.02 «0.2 0.2 1 0.98 98.00 125 7
VARADIUM-ICP W mg/L  JYH 1 0.98 98.00 120 80 0.94 0.96 2.11 <0.01 0.01 1 0.94 94.00 125 75
ZIRC-1CP W mg/L  JYH 1 1.04 104.00 120 8a 1 1.03 2.96 <0.01 .01 1 1 100,00 125 73
BARIUM-1CP F mg/kg JYU 238 220 92.44 N 138 9.7 9.2 5.29 <0.5 0.5 10 9.7 97.00 125 75
CADMIUM-ICP F mg/kg JYH 90 83 92.22 130 51.3 0.88 0.86 2.30 «<0.5 0.5 " 1 0.88 88.00 125 £
STRONTIUN-ICP F mg/L JYH 2 1.9 95.00 120 80 1.96 2.06 4.98 <0,01 0.01 ™ 2 }.96 $8.00 125 75
ARSENIC-FURNACE I mg/L AJS 0.025 0.026% 107.72 120 80 0.02575 0.0260 1.31 <0.004 0.006 0.025 0.02575 103.00 115 85
ALUMINUM-ICP EX mg/kg TAS 1 0.9062 %0.62 120 80 11.75 11.89 1.18 <0.1 0.1 1 1.004 100.40 125 75
CADMIUM-FURNACE G mg/L KHA 0.002 0.0025 100.00 120 80 0.0024 0.0024 0.00 <0.0005 0.0005 0.0025 0.0024 96.00 115 as
LEAD-FURNACE G mg/L KHA 0.025 0.0284 113,60 120 80 0.027¢  0.0262 4.48 <0.005 0.005 0,025 0.0247  98.80 115 85
COPPER-FURNACE K mg/L AJS 0.025 0.0235 94.00 120 80 0.1158  0.1044 10.35 <0.005 0.005 0.025 0.02488 Pp.52 115 a5
CHROMIUN-FURN K mg/L SPL 0.025 0.0234 93.60 120 80 0.0238  0.0242 1.67 <0,005 0.005 0.025 0.0256 10240 115 85
CHROMIUM-FURN G mg/L SPL 0.025 0.025 100.00 120 80 0.022 0.0233 5.764 <0.003 0,003 0.025 0.0222 88.80 115 85
TDS mg/L SCM 500 500 100.00 14 80 1300 1200 8.00 <10 10 500 510 102.00 124 78
158 ma/L SCH 50 52 104.00 121 75 24 19 23.26 <5 ] 50 64 128,00 125 75

UCLx = Upper Control Limit (Standard) UCLE = Upper Control Limit (Blank)

LCLx = Lower Control Limit (Stendard) HMDL = Method Detection Limit

UCLr = Upper Control Limit (Range) UCLs (%) = Upper Control Limit (Spike Recovery)

RPD (X) = Relative Percent Difference LCLs (%) = Lower Control Limit (Spike Recovery)

* = Initial Data Collection Post-digestion spikes on sedium, potassium, calcium, and magnesium

HR = NOT REQUIRED

DL = DILUTED QUT

_ .) .)
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e
ENVIRONMENTAL SERVICES

KEMRON Environmental Services
109 Starlite Park .
@ Marietta, Ohio 45750

Phone: (614) 373-4071

" VERSAR, INC. | Order #: N5-09-152

9200 Rumsey Road Date: September 15, 1995 16:33

Columbia, MD 21045-1934 Work ID: 3062-002/Salem Weir/River
Date Received: 09/09/95

Atmn: Willie Burton Date Completed: 09/15/95

Client Code: VERSAR_MD?331

SAMPLE IDENTIFICATION
Sample ~ Sample Sample Sample
Number Description Number Description
01 SAL-TSS-WE-DUR-001 02 SAL-TSS-RI-DUR-001

AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

This r%on‘ shall not be reproduced, except in full,
without the written approval of KEMRON.

Doamatberss

Certified by
Deanna Hesson




Order # N5-09-152 KEMRON ENVIRONMENTAL SERVICES Page 2
September 15, 1995 16:33 RESULYS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices to show the following results.

SAMPLE ID: 01 SAL-TSS-WE-DUR-001 Collected: 09/08/95 10:00 Category: WATER

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 6 5 mg/L 09/14/95 SCM 160.2

SAMPLEID: 02 SAL-TSS-RI-DUR-001 Collected: 09/08/95 09:30 Category: WATER

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Sclids 36 5 mg/L 03/14/95 SCM 160.2




Order # N5-09-152 KEMRON ENVIRONMENTAL SERVICES
September 15, 1995 16:33 _ TEST METHODOLOGIES

C. Method 160.2 {Dried at 103-105C) - Total Suspended Solids

-

Page 3



KEMRON ANALYST LIST

Ohio Valley Laboratory

08/16/95

DST

REK

RWC
SCM
SCW
SLT
SPL
TAS
TLD
vC

WCD

Ashlee J. Scott
amn L. Clark

Beth A. Raper

Chad E. Barnes &
Deanna I. Hesson
Douglas J. Poling
Dorothy L. Payne
Dennis S. Tepe
Eric C. Lawson
Eric D. Gerkin

Fay E. Harmon

Fred R. Montgomery
George W. Hutchison
Hema Vilasagar
Jesse E. Chapman
Ji Y. Hu

June K. Morris

Joy L. Mullins

- Janice L. Holland
- Janice L. Landshof

Jim M. Monk

John W. Richards
Kim H. Archer

Kevin M. McbPbonald
Kevin P. Overstreet

H S ats -3
natay =x. Albertson

Lisa M. Wagner
Matthew B. Jarrell

- Mike D. Albertson
~ Michael D. Cochran

Michael L. Schimmel
Pamela J. Holtz
Russell E. Burton
Robert E. Kyer

Rick J. Santos
Rodney W. Campbell
Susan C. Moellendick
Stephen C. West
Stephanie L. Tepe
Steve P. Learn
Tamela A. Sams
Teresa L. Davis
Vicki Collier

Wade C. Dawson

o




INORGANIC QA/QC
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ENVIRONMENTAL SERVICES



KEMRUN Environmental Services
QUALITY ASSURANCE DAILY REPORT
OHIO VALLEY LABORATORY  Date: 09/14/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec.(%) UCLx LCLx Result! Result2 RPD (X) Result MDL Conc. Recovery Rec.(%) UCLs (X) LCLs (X)
FLUOR 1DE mg/L  PJR 0.6 0.378 94.50 123 75 8.5 6.5 1.53 <0.1 0.7 0.2 0.38%  96.00 125 75
HARDNESS mg/L RIS 160 101 101,00 111 97 680 &80 0,00 <§ 5 50 50.5 101.00 17 86
PHOSPHORUS mg/L REB 2 1.65 B82.50 125 75 < 0.1 « 0.1 0.00 <0,% .1 0.5 0.392 78.40 125 75
LEAD- FURNACE U mg/L XHA 0.025 0.0243 97.20 120 A0 ¢.0205 0.021% 6,60 <0,005 0.005 0.025 0.0219 87.60 115 85
MERCURY P mg/L  TAS 0.001 0.0010 101,00 120 A0 0.00094  0Q.0010 7.63 <0.0002 0,0002 0,001 0.000945 94,50 115 85
MERCURY E mg/L  TAS 0.001 0.0009 99.00 120 40 0.00093 0.0008 5.18 <0.0002 0.0002 0.001 0.000931 93.10 115 85
MERCURY S mg/kg TAS 1.92 1.15 59.90 3.5 0.72 0.00097 0.0010 2.83 <0.0002 0.0002 0,001 0.000974 97.40 115 85
ARSENIC-FURNACE D mg/kg ALC 82.4 87.4 106.07 123 40.4 1.5 1.4 6.90 <0.004 0.004 0.025 0.02575 103.00 115 85
158 mg/L SCH 50 48 96.00 121 s 23 25 8.33 <50 50 50 51 102.00 125 75
CYANIDE-SQIL mg/kg JWR 20 20,6 103,00 110 " < 0.5 < 0.5 0.00 <0.% 0.5 10 .81 98.1¢ 125 75
CYAN{DE mg/L  JWR 0.4 0.406 101.50 110 %0 0.1 0.1 0.00 <0.01 0.01 0.2 0.205 102.50 125 75
SILVER-ICP N ma/L  JYH 0.2 0.2 100.00 120 80 0.21 0.21 0.00 <0.01 0.01 0.2 0.21 105.00 125 75
BARIUM-ILP N mg/L  JTH 10 10.2 102.00 120 L 9.5 9.4 1.06 <0.01 0.01 10 2.5 95.00 125 75
CADMIUN-ICP N mg/L  JYR 1 1 100.00 120 40 1.02 1.03 0.98 <0.01 ¢.01 1 1.02  102.00 125 735
CHROMIUNM-ICP N mg/L  JYH 1 1.03 103.00 120 80 1.06 1.07 0.94 <0.02 .02 1 1.06 106.00 125 75
ARSENIC-ICP N mg/L JYH 1 1.01 101.00 120 80 1.12 1.1 0.90 «<0.1 0.1 1 1.12 12.00 125 75
LEAD-ICP K mg/l.  JYH 1 1,02 102.00 120 80 1.08 1.05 2.82 <0,1 0.1 1 1.08 108,00 125 75
SELENIUM-ICP N mg/L  JYH 1 1.01 101,00 120 80 1.06 1.13 6.39 <0.1 0.1 1 1.06 106.00 125 75
THALLIUM-ICP N mg/L JYH 1 0.97 97.00 120 80 1.09 1.06 2.7% «<0.5 0.5 L] 1.09 109.00 125 7%

UCLx = Upper Control Limit (Standard) UCILb = Upper Control Limit (Blank)

LCLx = Lower Control Limit (Standard) s MDL = Method Detection Limit

Uckr = Upper Control [Limit ¢(Range) UCLs (X) = Upper Control Limit (Spike Recovery)

RFD (%) = Relative Percent Difference LCLs (%) = Lower Control Limit (Spike Recovery)

* = Initial Data Collection Post-digestion spikes on sodium, potassium, calcium, and magnesium

NR = NOT REQUIRED
DL = DILUTED T
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VERSAR, INC.
9200 Rumsey Road

Columbia, MD 21045-1934

Attn: Willie Burton

- KEMRON Environmental Services B mOENTAC ST

109 Starlite Park
Marietta, Ohio 45750

Phone: (614) 373-4071

Order #: N5-09-305 '
Date: September 29, 1995 15:20
Work ID: 3062-002/Salem River Dredge
Date Received: 09/16/95
Date Completed: 09/29/95

Client Code: VERSAR_MD331 }L_

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SALM-TSS-R1-DUR-001 02 SALM-TSS-WE-DUR-001

.) AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
4 WEIGHT BASIS WHERE APPLICABLE

-
.«:.)

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

Dere N

Certified by
Deanna Hesson




Order # N5.09-305 KEMRON ENVIRONMENTAL SERVICES Page 2
October 2, 1995 13:14 RESULTS BY SAMPLE

This is to certify that the following sWa were analyzed using good
laboratory practices 1o show the following results.

SAMPLEID: 01 SALM-TSS-R1-DUR-001 Coilected: 09/15/95 09:45 Category: WATER

TEST DETECTION DATE &
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 36 5 mg/L 09/20/95 PJH 160.2 B
#
SAMPLEID: 02 SALM-TSS-WE-DUR-001 Collected: 09/15/95 09:45 Category: WATER -
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD ¥
Total Suspended Solids 5 5 mg/L  09/20/95 PJH 160.2
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Order # N5-09-305 KEMRON ENVIRONMENTAL SERVICES
October 2, 1995 13:14 TEST METHODOLOGIES

. PA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

Page 3




KEMRON ANALYST LIST

Ohio Valley L'aboratory

09/19/95

Ashlee J. Scott
Ann L. Clark

Chad E. Barnes
Deanna I. Hesson
Douglas J. Poling
Dorothy L. Payne
Pennis S. Tepe
Eric C. Lawson
Eric D. Gerkin

Fay E. Harmon

Fred R. Montgomery
George W. Hutchison
Hema Vilasagar
Jesse E. Chapman
Ji ¥. Hu

June K. Morris

Joy L. Mullins
Janice L. Holland

- - Janice L. Landshof
- Jim M. Monk

John W. Richards
Kim H. Archer
Kevin M. McDonald
Kevin P. Overstreet
Kathy R. Albertson
Lisa M. Wagner
Matthew B, Jarrell
Mike D. Albertson
Michael D. Cochran
Michael L. Schimmel
Pamela J. Holtz
Russell E. Burton
Robert E. Kyer
Rick J. Santos
Rodney W, Campbell
Susan C. Moellendick
Stephen C. West
Stephanie L. Tepe
Steve P. Learn
Tamela A. Sams
Teresa L. Davis
Vicki Collier

Wade C. Dawson
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KEMRON Environmental Services ENVRONMENTAL SEMVISES
109 Starlite Park
Marietta, Ohio 45750
L. Phone: (614) 373-4071 .
VERSAR, INC. Order #: N5-09-470
9200 Rumsey Road ‘ Date: September 29, 1995 17:17
Columbia, MD 21045-1934 Work ID: 3062-002/Salem River Dredge
Date Received: 09/23/95
Attn: Willie Burton Date Completed: #9/29/95
Client Code: VERSAR_MD331 S
SAMPLE IDENTIFICATION
Sample Sample Sample Sample
' Number Description Number Description
01 SALM-TSS-RI-DUR-001 02 SALM-TSS-WE-DUR-001

.} AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
- WEIGHT BASIS WHERE APPLICABLE. . )

This report shall not be reproduced, except in full,
without the written approval of KEMRON.




Order # N5-09-470 KEMRON ENVIRONMENTAL SERVICES Page 2
October 2, 1995 13:15 RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices to show the following results.

SAMPLE ID: 01 SALM-TSS-RI-DUR-001 Collected: 09/22/95 12:30 Category: WATER

o
s, e

LRty

¥

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 240 10 wg/L  09/25/95 PJH 160.2 2

. 3

)

SAMPLE ID: 02 SALM-TSS-WE-DUR-001 Collected: 09/22/95 11:3) Category: WATER -

TEST DETECTION DATE 3

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD :

Total Suspended Solids 20 5 mg/L 9%/25/95 PJH 160.2 &

. w3

4



Order # N5-09-470 KEMRON ENVIRONMENTAL SERVICES Page 3
October 2, 1995 13:16 TEST METHODOLOGIES _

(”A Method 160.2 (Dried at 103-105C) - Total Suspended Solids




KEMRON ANALYST LIST

Ohio Valley Laboratory

09/19/95

Ashlee J. Scott
Aann L. Clark

Chad E. Barnes
Deanna I. Hesson
Douglas J. Poling
Dorxrothy L. Payne
Dennis S. Tepe
Eric €. Lawsen
Eric D. Gerkin

Fay E. Harmon

- Fred R. Montgomery
- George W. Hutchison

Hema Vilasagar
Jesse E. Chapman
Ji Y. Hu

June K. Morris
Joy L. Mullins
Janice L. Holland
Janice L. Landshof
Jim M. Monk

John W. Richards
Kim H. Archer
Kevin M. McDonald

- Kevin P. Overstreet
- Kathy R. Albertson

Tasema M 1 - Yo ss -
MAFER i. valqasl

Matthew B. Jarrell

~ Mike D. Albertson
- Michael D. Cochran

Michael L. Schimmel
Pamela J. Holtz
Russell E. Burton
Robert E. Kyer

Rick J. Santos
Rodney W. Campbell
Susan C. Moellendick
Stephen C. West
Stephanie L. Tepe
Steve P. Learn
Tamela A. Sams
Teresa L. Davis

- Vicki Collier

Wade C. Dawson
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®

| VERSAR, INC.
i 9200 Rumsey Road
Columbia, MD 21045-1934

| Atm: Willie Burton

KEMRON Environmental Services |(_no'—__ ngl'l
109 Starlite Park :
Marietta, Ohio 45750

‘Phone: (614) 373-4071

Order #: N5-11-108
Date: November 8, 1995 14:06
Work ID: 3062-002/Salem River Dredging
Date Received: 11/04/95
Date Completed: }1/08/95

Client Code: VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 WEDURO001 02 RIDUR0O1

o

" AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

This report shall not be reproduced, except in full,
without the written approval of KEMRON.

Certified by
Deanna Hesson
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Order # N5-11-108 KEMRON ENVIRONMENTAL SERVICES Page 2

November 9, 1995 09:32 ‘ RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good .0

laboratory practices ta show the following results.

SAMPLEID: 01 WEDUR001 Collected: 11/03/95 13:22 Category: WATER B
TEST DETECTION DATE P
DESCRIPTION RESULT LIMIT UUNITS ANALYZED BY METHOD
Total Suspended Solids a4 5 ' mg/L 11/06/95 PJH 160.2 g 1
SAMPLEID: 02 RIDUR001 Collected: 11/03/95 14:05 Category: VV’ATER -
TEST DETECTION DATE i
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD a
Total Suspended Solids 120 5 mg/L 11/06/95 PJH 160.2

ngqsd

B

i
Wil




Order # N5-11-108 KEMRON ENVIRONMENTAL SERVICES Page 3
November 9, 1995 09:32 TEST METHODOLOGIES

C'\ Method 160.2 {Dried at 103-105C) - Total Suspended Solids




=
KEMRON ANALYST LIST 3
Ohio Valley Laboratory @ :
09/19/95
7
AJS - - Ashlee J. Scott :
ALC - - Ann L. Clark o
CEB - - Chad E. Barnes
DIH - - Deanna I. Hesson 3
DJP - - Douglas J. Poling i’
DLP - - Dorothy L. Payne -
DST - - Dennis S. Tepe
ECL - - Bric C. Lawson TR
EDG - -~ Eric D. Gerkin
FEH - - Fay E. Harmon ' -
FRM - - Fred R. Montgomery
GWH - - George W. Hutchison ik
HV - - Hema Vilasagar £
JEC - - Jesse E. Chapman "
JKM - - June K. Morris
JLI - - Janice L. Inghram
JLL - - Janice L. Landshof
JLM - - Joy L. Mullins
JMM - - Jim M. Monk
JWR - - John W. Richards T
JYH - - Ji Y. Hu i
KHA - - Kim H. Archer ‘
KMM - - Kevin M. McDonald
KPO - - Kevin P. Overstreet
KRA - - Kathy R. Albertson
LMW - - Lisa M. Wagner
MBJ - - Matthew B. Jarrell
MDA - - Mike D. Albertson
MDC - - Michael D. Cochran
MLS - - Michael L. Schimmel
PJH - - Pamela J. Holtz
REB - - Russell E. Burton
REK - - Robert E. Kyer
RJS - - Rick J. Santos
RWC - - Rodney W. Campbell
SCM - -~ Susan C. Moellendick
SCW - - Stephen C. West
SLT - - Stephanie L. Tepe
SPL - - Steve P. Learn
TAS - - Tamela A. Sams
TLD - - Teresa L. Davis
V¢ - - Vicki Collier
WCD - - Wade C. Dawson




INORGANIC QA/QC




KEMRON Environmental Services

QUALITY ASSURANCE DAILY REPORT

OHIO VALLEY LABORATORY

Date:

11/06/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE
Parameter Units Analyst Known Result Rec.(%) UCLx LCLx Resuttl Result2 RPD (%) Result MOL Conc. Recovery Rec.(X) UCLs (%) LCLs (X)
SILVER-ICP L mg/L  JYH 0.2 G.17 85.00 120 80 0.17 0.17 0.00 <0.01 6.01 0.2 0.17  85.00 125 75
ALUMINUM-1CP L mg/L  JYH 1 0.86 86.00 120 80 0.83 0.38 5.85 <0.1 0.1 1 0.83  83.00 125 75
BARJUM-1CP L mg/L  JYH 10 8.4 84,00 102 8¢ 8.1 8.5 4.82 <0.01 0.01 10 8.1 81.00 125 75
BERYLLIUM-ICP L mg/L  JYH 1 (.88 88.00 120 80 0.83 Q.88 5.85 <0.01 0.01 1 0.83 83.00 125 75
CADMIUM-ICP L mg/L JYH i 0.92 92.00 120 80 0.87 0.93 6.67 <0.01 0.01 1 0.87 a7.00 125 75
COBALT-ICP L mg/L  JYH 1 0.91 91,00 120 a0 0.85 0.9 5.7 «<0.02 0.62 ] 0.85 85.00 125 75
CHROMIUM- JCP mg/L  JYH 1 0.9 90.00 120 a0 0.85 0.9 5.71 <0,02 0.02 1 0.85 85.00 125 75
COPPER-ICP L mg/L  JYH 1 0.8 86.00 120 a0 0.82 0.86 4.76 <0,02 0.02 1 0.82 B2.00 125 75
IRON~ICP L mg/L JYH 1 0.9 90.00 120 a0 0.92 0.97 5.29 <0.04 0.04 1 0.92 92.00 125 75
NICKEL-ICP L mg/L  JYH 1 0.95 95.00 120 80 0.87 0.92 5.59 «<0.04 0.04 1 0.87 87.00 125 75
ZINC-ICP L mg/L  JYH 1 0.91 91.00 120 80 0.88 0.93 5.52 <0.01 0.0 1 ¢.28 88.00 125 75
MERCURY W mg/l  TAS 9.001 0.0011 115.00 120 80 0.00103 0.0010 0.98 «<0.0002 0.0002 0.001 0.00102 102,00 115 85
ANTIMONY-FURN X mg/L KHA 0.025 0.02%3 101.20 120 80 0.027 0.0318 16.33 «<0,02 0.02 0.025 0.0234 93.60 115 85
ANTIMONY-FURK R mg/L KHA 0.025 0,0232 92.80 120 30 <« 0.02 < 0.02 0.00 <0.02 ¢.02 0,028 0.026 104.00 115 85
LEAD-FURNACE R mg/l.  KHA 0.025 0.025 100.00 120 30 0.0095 0.0086 9.94 <0.00% 0.005 0.025 0.0243 97.20 115 85
THALLIUM-FURN R mg/L KHA 0.025 0.0246 98.40 120 80 0.0164 0.0162 1.23 <0.005 ¢.005 0.025 ¢.022 88.00 115 BS
ARSENIC-ICP L mg/L JYH 1 0.94 94,00 120 80 1.03 11 7.48 <0.1 0.1 1 1.03 103.00 125 75
LEAD-1ICP L mg/L JYH 1 0.94 94.00 120 a0 0.89 0.94 S.46 <0,1 0.1 1 0.89 89.00 125 75
SELENIUM-ICP L mg/L JYH 1Y 0.87 87.00 120 80 1 1.16 14.81 <0.1 0.1 1 1 100.00 125 75
COPPER-FURNACE B mg/L TAS 0.025 0.0232 93.00 120 80 (.0279 0.0279 0.18 <0.005 0.005 0.025 0.02679 107.%6 115 85
. COPPER-FURNACE M mg/L TAS 0.025 0.0241 95.64 120 80 5 5 0.00 <0.005 0.005 0.02% S S 115 85
THALLIUM-FURN M mg/L AJS 0.025 0.0293 117.20 120 80 0.0225 0.0238 5.62 <0.005 0.005 0.025 ) s 115 85
CADMIUM-FURNACE  mg/L ALC 0.002 0.0024 96.40 120 80 0.00231 0.0022 1.31 <0.0005 0.0005 0,0025 0.00223 89.20 115 85
PHENOL A mg/L REB 0.5 0.534 106.80 114 a5 0.3 0.3 0.00 <0.005 0.005 0.5 0.532 106.40 122 . i)
PHENOL B mg/L REB 0.5 0,546 109.20 114 85 1.4 1.5 6.90 <0.005 0.005 0.% 0.537 107.40 122 Fi)
TSS A mg/L PJR 50 49 98.00 125 75 93 8 13.79 <5 5 NR NR NR NR NR
15§ B mg/L  PJH 50 54 108.00 125 75 5 5 0,00 <5 5 MR R NR KR KR
TOX A mg/L  JWR 0.1 0.092 92.00 110 90 < 0.02 < 0.02 ¢,00 <0.02 0.02 0.1 0.103 103.00 119 79
70X B mg/L  JWR 0.1 0,095 95.00 110 90 < 0.02 « 0.02 0.00 <Q.02 0.02 0.1 0.093 93.00 124 s
UCLx = Upper Control Limit (Standard) UCLh = Upper Control Limit (Blank)
LCLx = Lower Control Limit (Standard) MOL = Method Detection Limit
UCLr = Upper Control Limit (Range) ucLs (%) = Upper Control Limit (Spike Recovery)
RPD (X) = Relative Percent Difference LCLs (X) = Lower Control Limit (Spike Recovery) .
* = Initial Data Collection Post-digestion spikes on sodium, potassium, calcium, snd magnesium
S = ANALYZED BY METHOD OF STANDARD ADDITION
0L = DILUTED OUT
NR = MOT REQUIRED
o . - T uwm#‘ byt i . | [P w 9;;9;; wmy ;‘\‘-;:w:r'; T Mrid ool e, ol
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wersar. CHAIN OF CUSTODY RECORD ”

PROJECT NO. PROJECT NAME INDUSTRIAL

e . . PARAMETERS HYGIENE SAMPLE
2062-002 Salenmn Rivey Dvegaivyg

°J
SAMPLERS: (Signature) {Printed) ./ . _J / g
0 OﬂM e Xlien f REMARKS

FIELD

\"
./

' N

SAMPLE DATE TIME g E STATION LOCATION fL
NUMBER Q Q &y
7~
WEDUROD! [Wo3/% 1322 Weiv \ }(
RIDURCo\ et 1408 DXIRiver @ Jekty Bnd | 1| X]

Relinquished by: (Signeture) Date / Time | Received by: (Signaturs) Relinquished by: (Signacure) Date / Time | Received by: (Signature)

Qoo Qudor  |1fs3/sd oo |

{Printed] {Printed} {Printed) {Printed)

Dece Allen —
Relinguished by: (Signature) Date / Time | Received for Laboratory by: Date I Time | Re ar&q 0/

: (Signature) i u/@o{ \_,[ D)LEL C Q
| '\%w /Ua QS .5 o0 )LUIQ(" LA ((E.kfﬁ( GOOU’( ()déf‘m/_()s?.ﬁ-f'l 74
S.

(Printed)
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KEMRON Environmental Services K@MRON

£ ENVIRONMENTAL SERVIEES
109 Starlite Park
Marietta, Ohio 45750
C. Phone: (614) 373-4071
VERSAR, INC. Order #: N5-11-242
9200 Rumsey Road Date: November 16, 1995 15:21
Columbia, MD 21045-1934 Work ID: 3062-002/Salem River Dredge
Date Received: 11/11/95
Attn: Willie Burton Date Completed: 11/15/95
Client Code: VERSAR_MD331
SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SALEM-WE-DUR-001 02 SALEM-RI-DUR-001

. AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

This report shall not be reproduced, except in full,
without the written approval of KEMRON,

Losnne

Certified by
Deanna Hesson

®



Order # N5-11-242 KEMRON ENVIRONMENTAL SERVICES Page 2
November 20, 1995 09:39 RESULTS BY SAMPLE

This is to certify that the following samples were analyzed using good
laboratory practices 1o show the following resuits.

SAMPLEID: 01 SALEM-WE-DUR-001 Collected: 11/10/95 12:15 Category: WATER

Ley ""M*ﬁ"‘ | XL

TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD
Total Suspended Solids 34,000 250 mg/L 11/13/95 PJIH 160.2 1
3
SAMPLEID: 02 SALEM-RI-DUR-001 Collected: 11/10/95 12:15 Category: WATER .
TEST DETECTION DATE
DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD 3
Total Suspended Sclids 470 20 mg/L  11/13/95 PJH 160.2 ™
R
3

etz

e et A

®




Order # N5-11-242 KEMRON ENVIRONMENTAL SERVICES Page 3
November 20, 1995 09:39 TEST METHODOLOGIES

@EPA Method 160.2 (Dried at 103-105C) - Total Suspended Sclids

Ly
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KEMRON ANALYST LIST

Ohio Valley Laboratory

09/19/95

Ashlee J. Scott
Amn L. Clark

Chad E. Barnes
Deanna I. Hesson ¢
Douglas J. Poling
Dorothy L. Payne
Dennis S. Tepe

- Eric C. Lawson

Eric D. Gerkin

Fay E. Harmon

Fred R. Montgomexy
George W. Hutchison
Hema Vilasagar
Jesse E. Chapman
June K. Morris
Janice L. Inghram
Janice L. Landshof
Joy L. Mullins

Jim M. Monk

John W. Richards
Ji Y. Hu

- Kim H. Archer

Kevin M. McDonald

- Kevin P. Overstreet

Kathy R. Albertson
Lisa M. Wagner
Matthew B. Jarrell
Mike D. Albertson
Michael D. Cochran
Michael L. Schimmel

- Pamela J. Holtz

Russell E. Burton
Robert E. Kyer

Rick J. Santos
Rodney W. Campbell
susan C. Moellendick
Stephen C. West
Stephanie L. Tepe
Steve P, Learn
Tamela A. Sams
Teresa L. Davis
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INORGANIC QA/QC




KEMRON Environmental Services
QUALITY ASSURANCE DAILY REPORT
OH10 VALLEY {ABORATORY pate: 11/13/95

REFERENCE STANDARD DUPLICATE SAMPLE BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec,(X) UCLx LCLx Resultl Result? RPD (%)  Result MDL Con:. Recovery Rec.(X) UCLs (%) LCLs (%)
NITRATE mg/L REB 1T 0.974 97.40 11 90 13 13 0.00 <0.05 0.05 0.25 D.254 101.60 123 76
10C A mg/L REB 5 4.51 90,20 110 90 1.5 1.7 12.50 <! 1 5 5,07 101.40 125 75
TOC B mg/L REB 5 5.2 104.00 10 90 3 3 0.00 <1 1 5 5,83 116.60 125 75
SILVER-ICP A my/t  JYH 0.2 0.2 100.00 120 80 0.22 0.19 14.63 <0.01 0.01 n.2 0.22 110.00 125 75
BARIUN-TCP A mg/L JYH 10 9.9 99.00 120 80 10.5 9 15.38 «0.01 0.01 10 10.5 105.Q0 125 75
BERYLLIUN-ICP A mg/L JYH 1 0.94 94.00 120 80 1.06 0.92 14.14 <0.01 0.01 1 1.06 106,00 125 75
COBALT-ICP A mg/L JYH 1 0.98 98.00 120 8o 1.1 0,99 10.53 <0.,02 0.02 1 1.1 110.00 125 75
CHRONIUM-ICP A mg/L JYH 1 0,99 99.00 120 B0 1.1 0.98 11.54 <0.02 0.02 1 1.1 110.00 125 14
COPPER-ICP A mg/L JYH 1 1.01 101.00 120 80 1.06 0.94 12,00 <0,02 0.02 1 1.06 106.00 125 75
NICKEL-ICP A mg/L  JYH 1 1 100.00 120 80 1.15 1.03 11.01 <0,04 0.04 1 1.15 115.00 185 75
ZINC-ICP A mg/L JYH 1 0.98 98.00 120 80 1.08 0.97 10.73 <0.01 0.01 1 1.08 108.00 125 75
SILICON-1CP A mg/L  JYH 25 23 92.00 120 ao 29 17.5 49.46 <1.0 1 25 29 116.00 125 75
THALLIUM-ICP A mg/L JYH 1 0.97 97.00 120 80 1.08 Q.99 8.70 «0.5 0.5 1 1.08 108,00 125 75
TSS A mg/L PJH 50 54 108.00 125 75« 5 < 5 0.00 <5 S HR NR KR NR NR
158 8 mg/L PJIH S0 48 96,00 125 75 < S <« S 0.00 <5 S NR NR NR NR NR
SELENIUM-FURN B1 mg/L JEC 0.025 0.0268 107.20 120 80 0.0222 0.0217 2.28 <0,004 0.004 0.025 0.028 112.00 115 85
SILVER-FURNACE C mg/L AJS 0.005 0.0042 85.20 120 80 « 0.004 < 0.004 0.00 <0.004 0.004 0.005 S ] 115 BS
SILVER-FURNACE F my/kg AJS 170 173 101,76 248 8BS « 0.2 < 0.2 0.00 <G.004 0.004 0,005 0.00493 98.60 115 85
CHROMIUN-FURN C  mg/kg ALC 0.025 0.0264 105.54 120 80 0.02732 0.0268 1.62 <0.005 0.005 0,025 0,02688 107.52 115 a5

UCLx = Upper Control Timit (Standard) UCLb = Upper Gontrol Limit (6lank}

LCLx = Lower Control Limit ¢Standard) MOL = Method Detection Limit

UcLr = Upper Controi Limit (Range) ucLs (%) = Upper Control Limit (Spike Recovery)

RPD (%) = Relative Percent pifference LCLs (X) = Lower Control Limit (Spike Recovery)

* c {nitial Data Collection Post-digestion spikes on sodium, potassium, caleium, and magnesium

s = ANALYZED BY METNOO OF STANDARD ADDITION
DL = DILUTED OUT
MR = NOT REQUIRED

o . e e sakh LPON DAL )
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wWersare. CHAIN OF CUSTODY RECORD

Y
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O
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VERSAR, INC.
9200 Rumsey Road
Columbia, MD 21045-1934

Attn: Willie Burton

KEMRON Environmental Services ERVIRONMENTAL SERVCES
109 Starlite Park
Marietta, Ohio 45750

Phone: (614) 373-4071

Order #: N5-11-385
Date: November 28, 1995 13:22
Work ID: 3062-002/Salem River Dredge
Date Received: 11/20/95
Date Completed: 41/28/95

Client Code: VERSAR_MD331

SAMPLE IDENTIFICATION
Sample Sample Sample Sample
Number Description Number Description
01 SALEM TSS WE DUR 001/Weir 02 SALEM TSS RI DUR 001/River

.\_) AS REQUESTED ALL TOTAL ANALYSES HAVE BEEN REPORTED ON A DRY
WEIGHT BASIS WHERE APPLICABLE

o

This report shall not be reproduced, except in full,
without the writtent approval of KEMRON.

F v r g

Certified by
Deanna Hesson
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This is 1o certify that the following samples were analyzed using good
laboratory practices to show the following results.

SAMPLE ID: 01 SALEM TSS WE DUR 001/Wei Collected: 11/17/95 12:00 Category: WATER

R

P

TEST DETECTION DATE

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 140 10 mg/L 11/21/95 SCM 160.2 E

SAMPLE ID: 02 SALEM TSS RI DUR 001/River Collected: 11/17/95.12:30 Category: WATER -

TEST DETECTION DATE :

DESCRIPTION RESULT LIMIT UNITS ANALYZED BY METHOD

Total Suspended Solids 48 10 mg/L 11/21/95 SCM 160.2 "g
3

hk:-':hslri"i' et
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OA Method 160.2 (Dried at 103-105C) - Total Suspended Solids

Page 3
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KEMRON Envirormental Services

QUALITY ASSURANCE DAILY REPORT

QHIO VALLEY LABORATORY

Date:

11/21/95

REFERENLE STANDARD

DUPLICATE SAMPLE

BLANK MATRIX/MEDIA SPIKE

Parameter Units Analyst Known Result Rec.(%) UCLx LCLx Resultl Result2 RPD (%) Result MDL Conc. Recovery Rec.(X) UCLs (%) LCLs (X)
BERYLLIUM-ICP O mg/kg JKM 64.9 62.7 96.61 $0.8  41.3 44 27 0.00 <G.2 6.5 T 0.948 4,80 125 75
CADMIUM-ICP D ma/kg JXM $1.4 51.8 100.78 741 29.1 48 49 2.06 <0.5 0.5 0.87 87.00 125 75
CHROMIUM-ICP O ma/kg JXM 1.3 89.4 97.92 129 48.8 b4 &