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I. INTRODUCTION 

The Consent Decree among Olin Corporation, the United States of America, and the 

State of Alabama requires Olin to develop and implement remedial action in the Huntsville 

Spring Branch-Indian Creek (HSB-IC) system consistent with the “Joint Technical Proposal 

to Implement Remedial Activities Pursuant to Consent Decree”. The purpose of the 

remedial action which Olin is required to implement under this Consent Decree is to isolate 

DDT in the HSB-IC system from people and the environment and to minimize transport of 

DDT out of the HSB-IC system to protect human health and the environment. 

The Consent Decree established a performance standard which the remedial 

must attain. The performance standard is a DDT level of 5 parts per million (ppm) 

filets of channel catfish, largemouth bass and smallmouth buffalo, in Reaches A, B, 

of the HSB-IC system. Reaches A, B, and C were defined as: 

Reach A - Begins in HSBM 5.4 and extends to HSBM 2.4; 

Reach B - Begins at HSBM 2.4 and extends to HSBM 0.0; and 

Reach C - Begins at KM 5.6 and extends to ICM 0.0 

action 

in the 

and C 

A Review Panel was established by the Consent Decree to review the data collected, 

approve the remedial action, and monitor Olin’s progress in attaining the performance 

standard. The Review Panel consists of voting representatives from EPA, TVA, Fish and 

Wildlife Service, U.S. Army, and State of Alabama and non-voting participants from Town 

of Triana and Olin. 

Huntsville Spring Branch-Indian Creek 
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The Consent Decree required Olin to conduct monitoring studies of fish, water, 

sediment, and sediment transport in the HSB-IC system, as set forth in the Technical 

Proposal, to obtain baseline data, and to evaluate the effectiveness of the remedial action. 

Fish collections were conducted over a three-year period to determine DDT concentrations 

in performance standard (and other) fish and to determine fish species present in each 

Reach of HSB-IC. Water samples during normal flow and storm flow events were collected 

over a period of three years to characterize sediment transport. Extensive sediment 

sampling was conducted to define the quantity and distribution of DDT in each Reach of 

the HSB-IC system. A series of DDT uptake studies were conducted to determine the route 

of DDT uptake in fish. Olin also conducted groundwater studies as set forth in the 

Proposal. 

F! 
C! a . . 

r” / 

1 The data collected during the field and laboratory studies were presented to the 

Review Panel in Quarterly Reports. Evaluation of and conclusions from the studies were 

submitted to the Review Panel on June 1, 1984 as part of Olin’s proposed remedial action 

plan. On July 1, 1985, Olin submitted a detailed report on field and laboratory 

investigations of Huntsville Spring Branch and Indian Creek per a requirement in the 

Review Panel Decision Document dated August 31, 1984 which specified that such a , 

w 
P * 
I ‘, 

submission be made. 

As specified by the Consent Decree, Olin proposed a Remedial Action Plan to the 

Review Panel on June 1, 1984. Olin’s proposal for remedial action included a schedule for 

implementation, a long-term monitoring plan, and other information. On August 31, 1984 

the Review Panel issued their Decision Document in which they accepted, with 

modifications, Olin’s proposed remedial action. The Decision Document also required Olin 

to submit a plan for removal and/or isolation of DDT-contaminated sediments in Reach A 

Huntsville Spring Branch-Indian Creek 
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between HSBM 4.0 and 2.4. Olin submitted a remedial action plan for Lower Reach A on 

August 14, 1986. The Review Panel accepted Olin’s remedial plan for Lower Reach A on 

November 20, 1986 (Decision Document No. 3). Permits for Lower Reach A were issued on 

November 28, 1986. Construction began November 29, 1986. Construction of the remedial 

action for all of Reach A is scheduled for completion by October 1, 1987. 

The Consent Decree specified that within 10 years from the date of completion of 

the construction and implementation of the remedial action, Olin shall attain the 

performance standard in Reaches A, B, and C. Olin shall be deemed to “attain the 

performance standard” when the average DDT concentration in the filets of each of the 

three (3) performance standard fish is five (5) ppm (or less) in Reaches A, B, and C of the 

HSB-IC system. 

After attainment of the performance standard, Olin shall demonstrate “continued 

attainment of the performance standard“. “Continued attainment of the performance 

standard” occurs when the average DDT concentration in the filets of each of the three (3) 

fish species is five ppm (or less) for three (3) consecutive years (including year of 

attainment) in Reaches A, B, and C of the HSB-IC system. 

After Olin (1) demonstrates to the Review Panel continued attainment of the 

performance standard and (2) demonstrates to the reasonable satisfaction of the Review 

Panel that the remedial action implemented pursuant to this Consent Decree has provided, is 

providing and will continue to provide achievement of the performance standard once this 

Consent Decree terminates, Olin shall operate or maintain any remedial action for a period 

Huntsville Spring Branch-Indian Creek 
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r * :@ly of seven additional 
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shall be deemed to 

years. At the conclusion of this seven-year period, if Olin is in 

provisidns of this Consent Decree and the performance standard, Olin 

have completely fulfilled all of its obligations hereunder, and the 

Consent Decree shall terminate. 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 



II. PURPOSE 

The Consent Decree (paragraph 52), subparagraph (h) requires “a specific monitoring 

plan for determining the efficacy of the remedial action implemented, including monitoring 

activities beyond the time for attainment of the performance standard”. The performance 

standard is a DDT level of 5 ppm in the filets of channel catfish, largemouth bass, and 

smallmouth buffalo, in Reaches A, B, and C of HSB-IC. The Long-Term Monitoring 

Program fulfills the monitoring requirement. 

The purpose of the Long-Term Monitoring Program is to determine the effectiveness 

of the implemented remedial action with respect to the performance standard as set forth in 

the Consent Decree and to assess any new or residual environmental impacts or hazards. 

The program will demonstrate that the remedial action is consistent with the goals and 

objectives of the Consent Decree. These goals and objectives are: 

n Isolate DDT from people and the environment in order to prevent 

further exposure. 

n Minimize further transport of DDT out of the HSB-IC system. 

n Minimize adverse environmental impact of remedial actions. 

n Mitigate effect of DDT on wildlife habitats in the Wheeler National 

Wildlife Refuge. 

Huntsville Spring Branch-Indian Creek 
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n Minimize adverse effects on operations at Redstone Arsenal, Wheeler 

Reservoir, and Wheeler National Wildlife Refuge. 

w No increase in floodings, particularly at City of Huntsville and 

Redstone Arsenal, except those increases in water levels which can be 

reasonably expected in connection with the implementation of 

remedial action, provided Olin takes all reasonable steps to minimize 

or prevent such increases. 

n Minimize effect of loss on storage capacity for power generation in 

accordance with the Tennessee Valley Authority Act (“TVA Act”). 

The monitoring program will measure DDT concentrations in fish and water and 

movement of any DDT with suspended sediment and water. The program will continue, 

although perhaps with modifications, until the termination of the Consent Decree. 

For the purposes of the long-term monitoring program, baseline conditions shall be 

those levels of DDT in fish, water, and sediment presented in the Review Panel Decision 

Document No. 2 - Baseline Data, Substitute Species, and Interim Goals, dated October 28, 

1986 (see Appendix A) and Review Panel Decision Document No. 5 - Substitute Species for 

Largemouth Bass, dated July 22, 1987 (see Appendix A). The results of analyses performed 

under this program will be compared with baseline data to evaluate the effectiveness of the 

remedial action. Data collected during the program will also be compared with the Post 

Remedial Action Interim Goals for the Huntsville project which are presented in Decision 

Documents No. 2 and No. 5. 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 6. 



III. OVERALL PROGRAM 

The Long-Term Monitoring Program will monitor the effectiveness of the 

implemented remedial action with respect to the performance standard as set forth in the 

Consent Decree. The focus of the program will be measuring DDT concentrations in 

performance standard fish in each Reach. The program will measure DDT concentrations in 

the water column in each Reach of the HSB-IC. DDT uptake studies have identified the 

water column as the primary pathway for DDT to fish. Reduction of DDT concentration in 

the water column will provide an early indication of the effectiveness of the remedial 

action. The decrease of DDT concentrations in fish will be slower than water and may take 

several years before becoming evident. 

The fish sampling program will determine DDT concentrations in the filets of the 

performance standard fish for comparison to the performance standard. The water sampling 

program will measure the transport of DDT in addition to measuring the DDT concentration 

in the water column. Minimizing transport of DDT out of the HSB-IC system is a goal and 

objective of the Consent Decree. The groundwater sampling program will sample the 

groundwater for DDT. It will confirm that DDT is not migrating in the groundwater. 

A Long-Term Monitoring Program will be implemented to monitor DDT in Reaches 

A, B, and C of the Huntsville Spring Branch-Indian Creek system. The program will begin 

upon completion of construction and implementation of the remedial action for Upper and 

Lower Reach A and will continue through attainment of the performance standard to 

termination of the Consent Decree. This period of time can be divided into two phases: 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 



Phase I: Monitoring after completion of construction and 

implementation of the Remedial Action through attainment of the performance standard 

(Consent Decree paragraph 26; Technical Proposal paragraph 7.3.2.) 

Phase II: Monitoring after attainment of performance standard to the 

termination of the Consent Decree. This phase includes the period of continued attainment 

(Consent Decree, paragraph 27) defined as three years (including the year of attainment) and 

the period of time until termination of the Consent Decree (defined by the Consent Decree 

paragraph 54 as seven years). 

The program will determine DDT levels in fish and the movement of DDT in water 

of HSB-IC. However, the purpose of monitoring is different for each phase described 

above. Phase I will indicate effectiveness of the remedial action with respect to meeting the 

performance standard. Phase II will provide data to indicate continued attainment of the 

performance standard (Consent Decree paragraph 27 and Technical Proposal paragraph 

7.3.2). 

The plan for each phase has been tailored to provide the data and information which 

will fulfill the purpose of each phase. Phase I will consist of fish sampling and water 

sampling. Groundwater will also be sampled. Phase II will consist of fish sampling, water 

sampling and groundwater sampling. Table 1 summarizes the purpose and duration of each 

phase. A detailed discussion of each phase and each sample collection plan follows. 

Huntsville Spring Branch-Indian Creek 
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TABLE 1 

HSB-IC LONG-TERM MONITORING PROGRAM 

PHASE TIMING PURPOSE DURATION 
SAMPLE 

COLLECTIONS 
------------------------------------------------------------------------------------ 

I After completion 
of construction 
of remedial action 

Progress toward Completion of 
attainment of construction’ 
performance to attainment of 
standard performance standard* 

Fish 
Water 
Groundwater 

After attainment 
of performance 
standard 

Demonstration of 
continued attain- 
ment of perfor- 
mance standard 

Attainment of 
perform rice 

9 standard to 
termination of 
Consent Decree3 

Fish 
Water 
Groundwater 

. 

1 

2 

3 

p7 
1; .: 

Olin is required to designate an event which signifies the completion of 
construction 

Time period of up to 10 years permitted by Consent Decree 

Time period including 2 years of continued attainment and 7 years of 
maintenance of remedial action prior to termination of Consent Decree 

Huntsville Spring Branch-Indian Creek 
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A. PHASE I 

Phase I will begin upon completion of construction and implementation of the 

remedial action and continue until the performance standard is achieved. “Review Panel 

Decision Document No. 3 Lower Reach A Remedial Action” requires Olin to “identify the 

the ‘designated event’ which Olin proposes will signify ‘completion’ of construction and 

implementation of the remedy as specified in Paragraph 52(j) of the “Consent Decree” by 

October 15, 1987. The Consent Decree (paragraph 26) permits a time period of 10 years for 

achievement of the performance standard. Monitoring during this period will assess progress 

toward the performance standard and satisfy the Consent Decree requirement for long-term 

monitoring of the remedial action and the HSB-IC system. 

The program will consist of fish sampling and water sampling. Groundwater 

will also be sampled. Biennial (once every two years) fish sampling will collect performance 

standard fish and substitute fish for analysis. This information will be compared to baseline 

data and interim goals to assess progress toward the performance standard. The water 

sampling program will provide data on DDT transport in the HSB-IC system. Water 

sampling will indicate the effectiveness of the remedial action in minimizing the transport 

of DDT in the HSB-IC system. Water sampling will be conducted biennially until the three 

performance standard species achieve 5 ppm in the filet in Reaches A, B, and C. The 

groundwater sampling program will confirm that DDT is not migrating in the groundwater. 

Huntsville Spring Branch-Indian Creek 
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B. PHASE II 

Phase II will begin when the performance standard in each Reach with each 

Performance Standard Fish has been attained. Phase II will continue until the termination of 

the Consent Decree as defined in paragraph 54. This phase includes the period of continued 

attainment and the period of time that Olin is required to operate or maintain, as necessary, 

the remedy implemented pursuant to the Consent Decree until termination of the Consent 

*Decree. The period of continued attainment is three consecutive years including the year of 

attainment. During those three years, fish sampling will be conducted annually. As stated 

in the Technical Proposal, “As continued attainment of the performance standard is achieved 

for each species of fish in each Reach (A, B, and C) that species will no longer be 

monitored”. “AS continued attainment 

Reach (A, B, and C), that Reach will be 

of the performance standard is achieved in each 

eliminated from the monitoring program.” 

After Olin demonstrates continued attainment, Olin shall operate or maintain 

the remedial action for a period of seven additional years. At the conclusion of this seven- 

year period, if Olin is in compliance with the provisions of the Consent Decree and the 

performance standard, Olin shall be deemed to have completely fulfilled all of its obligations 

and the Consent Decree shall terminate. During the seventh year of this seven-year period, 

fish sampling, water sampling and groundwater sampling will be conducted. 

F- 
f j 
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A. FISH COLLECTIONS 

The purpose of the fish monitoring program is to demonstrate progress 

toward and attainment of the performance standard thereby complying with paragraphs 12 

and 26 of the Consent Decree. The program will determine the concentrations of DDT in 

the filets of channel catfish (Ictalurus punctatus), largemouth bass (Micropterus salmoides) 

and smallmouth buffalo (Ictiobus bubalus) in Reach A, Reach B, and Reach C of HSB-IC. 

The filet DDT concentrations will be determined using selected age classes of 

performance standard fish which has been approved by the Review Panel in Decision 

Document No. 2. The selected age classes are channel catfish in the age classes II to IV (2+ 

to 4+ years of age), largemouth bass in the age classes II to V (2+ to 5+ years of age), and 

smallmouth buffalo in the age classes III to VI (3+ to 6+ years of age). The “+I’ is a term 

used by fisheries biologists. A “4+ years of age” refers to a fish which has passed its fourth 

birth date, but not its fifth birth date. The average filet DDT concentrations will be 

compared to baseline concentrations, to interim goals and to the performance standard of 5 

ppm, which are presented in Review Panel Decision Document No. 2 titled “Baseline Data, 

Substitute Species, and Interim Goals for Fish and Water”. 

1. Samolinn Locations 

The fish program will collect the three performance standard species 

(channel catfish, largemouth bass, and smallmouth buffalo) in each Reach (A, B, and C) of 

7 

HSB-IC. The three substitute fish species (brown bullhead (Ictalurus nebulosus), bluegill 

i 

Huntsville Spring Branch-Indian Creek 
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y@-Y sunfish (Leoomis macrochirus), and bigmouth buffalo (Ictiobus cvurinellus)) will also be 

collected. Substitute species will be analyzed for DDT in the event no performance standard 

fish are collected in a particular Reach. (See “HSB-IC Substitute Fish Species Report” dated 

March 1, 1986, Review Panel Decision Document No. 2 and Review Panel Decision 

Document No. 5 for further discussion.) Nine locations in HSB-IC (three locations per 

Reach) will be sampled for performance standard and substitute fish, as shown in Figure 1 

and listed in Table 2. 

These collection sites were used during the fish abundance study 

conducted in 1984 and 1985. The nine sites selected represent all types of habitat found in 

each Reach. Fish collections at these sites should provide an adequate quantity of 

performance standard fish for evaluation of the DDT concentrations in filets. Substitute 

fish species are also available at these sites in the event that performance standard fish are 

not available. Baseline data is available for these sites to provide evaluation of changes in 

DDT concentration in filets and general changes in total numbers of the performance 

standard and substitute species. Data on DDT concentrations in fish collected during 

m4 
bl t .+ 

previous Olin studies (1982-1985) provided baseline data for the fish program and were 

reported in the “Huntsville Spring Branch-Indian Creek DDT in Fish and Water Baseline 

Report” dated March 1, 1986. Fish baseline data are summarized in Review Panel Decision 

Document No. 2. 

2. Sampling Freauencv 

One fish collection will be conducted in the spring (April-May) in 

Years 2, 4, 6, 8, and 10 after completion of the construction and implementation of the 

Huntsville Spring Branch-Indian Creek 
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FIGURE 1 

LONG-TERM MONITORING PROGRAM 
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TABLE 2 

FISH SAMPLING LOCATIONS FOR 
LONG-TERM MONITORING PROGRAM 

SITE NO. LOCATION 

Embayment at HSBM 4.0 

HSBM 3.7 to HSBM 4.0 A 

HSBM 2.4 (Dodd Rd. vicinity) 
to HSBM 2.7 

HSBM 2.0 to HSBM 2.3 

HSBM 1.0 to HSBM 1.3 
including embayment at 
HSBM 1.3 

HSBM 0.0 (in HSB above IC-HSB 
confluence) to HSBM 0.3 

ICM 4.4 to ICM 4.7 (vicinity 
of Centerline Road) 

ICM 2.4 to ICM 2.7 

ICM 1.4 to ICM 1.7 (near 
RSA boundary) 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 
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remedial action. Fish sampling will be conducted annually during the period of continued 

attainment. Fish sampling will also be conducted in the year prior to termination of the 

Consent Decree. Each site listed above will be sampled during the collection. The selected 

sampling period takes into consideration the seasonal factors of water pool elevation, food 

supply availability, and water temperature which affect fish distribution patterns. Wheeler 

Reservoir operations significantly influence the movement of fish into HSB-IC during the 

spring period. Water pool elevations begin rising in late March and normally reach summer 

pool elevation by April 15. This cycle is repeated yearly. With increasing photoperiod 

(length of daylight) and temperature, aquatic vegetation begins growing. This vegetation, 

along with flooded grassbeds, provides suitable spawning areas for many species. This 

period also results in an increased availability of food. Temperature alone plays a major 

role in stimulating feeding and spawning activity and increasing overall fish numbers in 

HSB-IC. Past fish collections have demonstrated that the performance standard species are 

present in each of the three Reaches during this period of time. Other times of the year 

were considered but all performance standard fish were not present or present in much 

smaller numbers. 

3. Samplina Procedures 

T 
I 1 r 

Sampling efforts will include both active and passive collection 

techniques at each site. Passive collection techniques can include hoop nets, box traps, and 

trot lines. These techniques have been successful in collecting channel catfish and brown 

bullheads. Hoop nets baited with cottonseed millcake have been somewhat effective in 

collecting smallmouth buffalo and bigmouth buffalo. Electrofishing, an active collection 

technique, has been effective in collecting largemouth bass, bluegill, smallmouth buffalo and 

bigmouth buffalo. 

Huntsville Spring Branch-Indian Creek 
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Each collection site will be sampled for performance standard and 

substitute fish. A record of observations will be kept for each site. All performance 

standard fish and substitute fish observed will be noted. Size and numbers of large groups 

of other fish will be estimated. Dissolved oxygen, pH and water temperature at each 

collection site will be recorded. 

The Consent Decree specifies six (6) (or fewer samples depending 

upon sampling success) of each performance standard fish from each Reach will be used to 

evaluate attainment of the performance standard. The Review Panel’s Decision Document 

No. 2 stated that specific ranges of fish age classes will be used for performance standard 

fish to reduce the variability and sample processing problems that were found with fish 

outside the specific age class range. The average DDT concentration in the filets of the 

selected age classes was similar to overall average for all age classes, but the selected age 

classes had a lower variance associated with the average. By limiting the age of 

performance standard fish used in the program the variables introduced at either age/size 

extreme are reduced and a greater chance exists that progress toward and achievement of the 

performance objective can be more accurately measured. This can be accomplished at 

m 
Ii 
6 : 

minimal loss to the overall numbers of fish available for collection. 

As a result of an evaluation of the size/age relationships and the size 

distribution of performance standard fish, recommended age classes for each performance 

standard fish were determined (see Review Panel Decision Document No. 2). Recommended 

age class range for channel catfish is age classes II to IV (2+ to 4+ years of age). 
i 
E ii Recommended age class range for largemouth bass is age classes II to V (2+ to 5+ years of 

Huntsville Spring Branch-Indian 
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age). Recommended age class range for smallmouth buffalo is age class III to VI (3+ to 6+ 

years of age). Age classes for substitute fish will be similar to the age class used for the 

performance standard fish species. 

During the biennial fish collection, six channel catfish from the age 

classes II to IV (2+ to 4+ years of age) will be retained from each site. Six largemouth bass 

from the age classes II to V (2+ to 5+ years of age) will be retained from each site. Six 

smallmouth buffalo from the age classes III to VI (3+ to 6+ years of age) will be retained 

from each site. In addition, if performance standard fish in age classes spawned after 

completion of remedial action are available, up to 6 of these fish will also be retained from 

each site. Substitute fish (up to 6 per site if available) will be retained. Fish age 

estimated in the field based on fish length. The age of all fish selected for analysis 

confirmed by using standard aging procedures. 

will be 

will be 

If no fish of any performance standard species is collected from a 

Reach after the standard collection techniques (one-half day effort per Reach by 

boatmounted electroshocker plus passive collection techniques), other areas within the Reach 

will be sampled for performance standard fish. 

The field collection guidelines can be summarized as follows: 

8 Reaches A, B, and C will be sampled. Three sites in each 

Reach will be sampled. Six fish of each performance standard 

species (from the appropriate age classes) and six fish of each 

substitute fish species will be retained from each site. 

Huntsville Spring Branch-Indian Creek 
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8 

8 

8 

The 

resume at the next sampling year. 

weight and length of each performance 

substitute fish collected will be recorded. Each fish collected will be 

If a performance standard fish is not collected from a Reach 

during the first attempt (one-half day effort per Reach by 

boatmounted electroshocker plus passive collection techniques), 

a second attempt will be made to collect the performance 

standard fish at other locations within the Reach. During the 

second attempt, substitute fish will be retained in addition to 

performance standard fish. 

If neither a performance standard fish nor its substitute can be 

collected in a particular Reach then a reasonable amount of 

additional sampling (1-3 days) will be conducted later in the 

year. 

If additional sampling still produces no fish, sampling will 

following information: species of fish, date of catch, sample location, 

standard fish and 

identified with the 

length and weight. 

The fish will be wrapped individually in aluminum foil and stored frozen until processing. 

4. Sample Selection and DDT Analvsis 

Filet DDT concentrations of performance standard fish are needed for 

several purposes. Average filet DDT concentrations of channel catfish in the age classes II 

Huntsville Spring Branch-Indian Creek 
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to IV (2+ to 4+ years of age), largemouth bass in the age classes II to V (2+ to 5+ years of 

age), and smallmouth buffalo in the age classes III to VI (3+ to 6+ years of age) will be 

compared to: 

8 performance standard of 5 ppm 

l baseline concentrations developed from the 

collection and analyses (as listed in Review 

Document No. 2), and 

1982-1985 

Panel Decision 

8 interim goals (as described in Review Panel Decision 

Document No. 2) 

The six fish of each performance standard species from each Reach 

required for analysis will be selected in the following manner. 

8 Three sites will be sampled in each Reach. Six fish of each 

performance standard species from the appropriate age class 

range will be retained from each site. 

8 Two fish of each performance standard species will be 

randomly selected from each site for DDT analysis. Channel 

catfish selected for analysis will be from the age classes II to 

IV (2+ to 4+ years). Largemouth bass selected will be from 

age classes II to V (2+ to 5+ years of age). Smallmouth buffalo 

selected will be from the age classes III to VI (3+ to 6+ years 

of age). This will result in six fish of each species being 

analyzed from each Reach. 

Huntsville Spring Branch-Indian Creek 
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Any additional fish retained will be stored frozen for use in 

case of sample loss or analytical problems. 

If performance standard fish are not collected from certain 

sites, additional fish from other sites within the same Reach 

will be selected for analysis. 

If a performance standard fish is not collected in a Reach, the 

appropriate substitute fish will be analyzed. 

All fish selected for analysis will be fileted and homogenized per the 

P 
f j 
P. 2 

:. 
procedures .outlined in the Huntsville Project Analytical Procedures Manual dated January 

1984 and in Appendix C of this report. Prepared filet samples will be shipped to 
PY 
5; appropriate laboratories for DDT analysis. DDT concentration and percent lipids will be 

determined in the filet of each fish selected for analysis. Offal will be discarded and will 

not be analyzed. 

m 
1 
F ; 

B. HSB-IC WATER COLLECTIONS 
F 
t; 
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The purpose of the HSB-IC water collection plan is to evaluate the 

effectiveness of the remedial action in minimizing the transport of DDT in the HSB-IC 

system. The program will provide the following information: 
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n Data to determine the short- and long-term impact of the 

Rate of transport of DDT and suspended sediment in the 

HSB-IC system for comparison to the baseline conditions. 

remedial action with respect to water quality, velocities and 

stream conditions. 

The water plan consists of two parts. 

n Water sampling 

n Stream elevation and water velocity measurements including 

direction of flow 

Water samples will be collected from selected locations in Huntsville Spring 

Branch and Indian Creek. Samples will be analyzed for total DDT and total suspended 

solids (TSS). Data will be used to assess the transport of DDT and suspended sediment in 

the HSB-IC system. This data will also be compared to the Interim Goals for water. 

(Review Panel Decision Document No. 2, “Baseline Data, Substitute Species, and Interim 

Goals for Fish and Water” dated October 28, 1986.) 

1. Sampling Locations 

Five stations in HSB-IC will be utilized during the monitoring 

program. These locations are listed in Table 3 and shown on Figure 2. Sites number 1, 2, 3, 

4, and 5 are equipped with a water level recorder for monitoring the elevation of the water 
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surface. These stations correspond to the stations utilized during previous environmental 

studies of the HSB-IC system. Site No. 1 (HSBM 9.75) and Site No. 5 (ICM 8.2) will 

provide data on DDT concentration in the water column entering the monitoring area, i.e. 

background data. Site No. 2 (HSBM 2.4) will monitor DDT concentrations in the water 

column leaving Reach A. Site No. 3 (ICM 4.6) is located approximately half-way between 

Reach A and the Tennessee River. This will monitor Reach B and the upstream portion of 

Reach C. Site No. 4 (KM 0.38) is located near the confluence of IC and TR. This site will 

monitor the HSB-IC system as a whole. 

2. Sampling Freauencv 

Wheeler Dam operations affect water elevations in HSB and IC. Two 

pool conditions occur in HSB and IC: winter pool (low water) and summer pool (high water). 

Winter pool generally occurs from November through March and summer pool generally 

occurs from April through October. Each pool condition will be sampled once. A total of 

two water samplings will be conducted biennially. Sampling dates will be the second week 

in June and the second week in November in Years 2, 4, 6, 8 and 10 after completion of 

remedial action or until all three performance standard fish species attain 5 ppm in the filet 

in all three Reaches of the HSB-IC system. Water sampling will also be conducted once 

during year prior to termination of the Consent Decree. 

3. Sampling Procedures 

Water sampling will be conducted with pump-type samplers. The 

pumping rate will be sufficient to maintain a minimum velocity of 2 fps in the intake line 

to insure that suspended sediments are not lost. Samples will be collected at 60% depth at 
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SITE 
NO. 

TABLE 3 

WATER SAMPLING LOCATIONS FOR 
LONG-TERM MONITORING PROGRAM 

LOCATION 

HSB at Martin Rd. bridge 

HSB at Dodd Rd. bridge 

IC at Centerline Rd. bridge ICM 4.6 

IC at Triana ICM 0.38 

IC at Martin Rd. bridge 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 
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the deepest portion of the channel at each sampling transect. Samples will be collected in 

one-liter amber glass bottles with teflon- or aluminum foil-lined caps. 

Two liters of water will be collected from each site to provide 

sufficient sample volume for total DDT and TSS analyses. Also, two additional liters will be 

collected from one site for duplicate analysis and laboratory spike samples (quality 

assurance). This site will be randomly selected. 

All samples will be identified with site identification and date of 

collection. Samples will be maintained under chain-of-custody from sample collection 

through laboratory analysis. 

Water elevations will be recorded at each station during sampling. 

Water velocity profiles across the stream will be measured at each station. Surface water 

quality parameters (temperature, dissolved oxygen and pH) will also be measured near mid- 

stream. 

4. Sample Analysis 

Samples from each station will be analyzed for total DDT and TSS. 

The analytical protocols for each analysis are in the Huntsville Project Analytical Methods 

Manual dated January 1984 and are in Appendix C of this report. 
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V. GROUNDWATER MONITORING PLANS 

The Consent Decree (paragraph 10) requires Olin to conduct groundwater studies as 

set forth in the Proposal (Section 7.3.1.). Section 7.3.1 states that groundwater in the 

vicinity of the HSB-IC will be monitored to determine if construction and implementation 

of any remedial actions affect DDT in groundwater. The Proposal specifies that the 

monitoring program shall consist of water samples taken from existing groundwater wells 

(RS25, RS26, RS27, RS28 and RS30) and drinking water wells (X37, X44, 479, OCl and 

OC2). All wells were sampled once in 1983 and once in 1986 as required by the Proposal. 

Sampling of all wells is required once every two years for up to ten years after completion 

of construction. The objective of the groundwater study is to confirm that DDT is not 

present or migrating via groundwater. Groundwater sampling will be discontinued after 3 

consecutive samplings confirm no DDT, in the groundwater. 

A review of the executive summary of DDT Migration Abatement Program and 

Contamination Survey, W.A.R. Contract DAAG 29-81-O-0100, Redstone Arsenal Restoration 

Summary, Final Report, Volume 3 of 3, March 1983 indicated: 

Potential for subsurface migration of DDT either laterally or vertically 

is extremely low due to low permeability of soils in the contaminated 

areas, the low solubility of DDT in water, and the strong tendency of 

DDT to adsorb to clay soils. 

n Potential for contamination of potable groundwater is almost non- 

existent. 
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n There is no significant contamination of groundwater by DDT at 

RSA. 

As required by the Consent Decree and the Proposal, the ten (10) wells -- five (5) 

monitoring and five (5) drinking water -- in the groundwater program were sampled the 

week of July 25, 1983. The 10 wells were sampled during construction as required on 

August 19-20, 1986. These samples indicated: 

Pm 

i 

E, 

Based on the low levels detected there is no groundwater 

contamination problem at RSA. 

Levels of total DDT in the monitoring wells generally less than 0.1 

PM. 

Total DDT levels lower than 1979-1980 levels. 

Groundwater gradient confirmed from former DDT plant site directly 

southward to Huntsville Spring Branch. 

Levels of DDT at 5 public drinking water wells also generally less 

than 0.1 ppb. Levels observed likely due to analytical variability or 

perhaps use of agricultural pesticides. 
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During detailed engineering of the Huntsville Remedial Action Project, a 

groundwater program was developed to monitor the groundwater in the vicinity of the filled 

channel (HSBM 5.4 to 4.0). The objectives of this groundwater monitoring program are: 

8 To define direction of groundwater flow at the filled channel 

(HSBM 5.4 to 4.0). 

8 To observe any effects of the channel dewatering on the prevailing 

groundwater flow pattern. 

8 To confirm that DDT is not migrating in the groundwater. 

These objectives will be achieved by sampling monitoring wells installed in the 

Remedial Action area. 

Both groundwater programs will be conducted during ,the Long-Term Monitoring 

Program. 

A. PROGRAM DESIGN (AS SPECIFIED IN TECHNICAL PROPOSAL) 

The objective of the groundwater study in the Technical Proposal is to 

confirm that DDT is not migrating via groundwater. This objective is achieved by sampling 

existing monitoring wells and public supply wells. The program samples selected 

groundwater wells -near HSB-IC and selected public drinking water wells in the surrounding 

localities, the same wells as have been previously used. All wells were sampled once in 1983 

and once in 1986 as required by the Proposal. Groundwater samples will be collected once 
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every two years for up to ten years after completion of construction. Groundwater sampling 

will be discontinued after 3 consecutive samplings confirm no significant concentrations of 

DDT in the groundwater. 

1. Sampling Locations 

The program consists of taking water samples from existing 

groundwater wells (RS25, RS26, RS27, RS28, RS30) and public supply wells (X37, X44, 

479, OCl and OC2). The groundwater wells represent sampling points upgradient from the 

former wastewater ditch and downgradient from that section of the former wastewater ditch 

that traversed the former plant site. These wells provide upgradient control and immediate 

downgradient sampling points which are most likely to intercept any groundwater 

contamination from the former wastewater ditch. All wells are screened to representatively 

sample the saturated thickness of the aquifer. Arsenal well locations are shown in Figure 3. 

The five public supply wells selected for sampling surround Redstone 

Arsenal on the North, East and West sides. There are no active public supply wells to the 

South between the Arsenal and the Tennessee River. All wells will be sampled in the 

presence of a representative of the jurisdictional authority. Public supply well locations are 

shown in Figure 4. 

All wells were sampled in July 1983 as required by the Technical 

Proposal. Data from the July 1983 sampling forms the baseline. Sampling indicated no 

DDT contamination of groundwater which confirmed previous work by EPA. 
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2. Sampling Freauencv 

two years for up to 10 years after completion of construction of the Remedial Action. 

The groundwater and public supply wells will be sampled once every 

Groundwater sampling will be discontinued after three consecutive samplings confirm no 

groundwater contamination. To date, there’have been two samplings with no contamination. 

3. Samplina Procedure 

Each groundwater well will be measured for depth to water by a 

weighted, calibrated tape. The groundwater gradient at the former plant site will be 

determined from these measurements. The gradient will indicate the direction of 

groundwater movement. Previous studies show the gradient is toward the south, directly 

toward Huntsville Spring Branch. 

Prior to collection of a sample, each well will be purged to assure 

collection of groundwater that is representative at the time of sampling and free from any 

potential influence of drilling material interference. A minimum of three well volumes will 

be evacuated at each well prior to sampling. If a well is pumped dry, it will be allowed to 

recover. After purging, the field check parameters, i.e. pH and specific conductance, will 

be measured until they stabilize. When both parameters have stabilized, as indicated by 

three consecutive identical readings, the well will be sampled. Each groundwater well will 

be sampled by a battery-operated peristaltic (surface) pump with dedicated teflon down- 

hole tubing. 
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Public supply wells will be sampled directly at continuous out 
i-------- 

points. At wells which do not have a specific continuous flow setup, the pipes will be 

purged prior to sampling to ensure a representative sample. 

All sampling of monitor wells and sample handling will be done by 

accepted procedures as described in EPA/530-SW-6 11, “Procedures Manual for Groundwater 

Monitoring at Solid Waste Disposal Facilities”, August 1977, and EPA-600/4-82-029, 

“Handbook for Sampling and Sample Preservation of Water and Wastewater”, September 
ca, 
e 4 1982. 
i .: 

Samples will be collected in clean one-liter amber glass bottles with 

teflon- or aluminum foil-lined caps. Samples will be packed in ice chests for shipment to 

the laboratory. The identity of all samples will be blinded by coding all identifying sample 

numbers prior to shipment to the laboratory. The laboratory will not know the source of 

the sample. The samples will be properly re-identified by field personnel after analysis. 

The coded sample key will be listed with laboratory reports in any reporting of these data. 

One field blank of deionized water will be included with the groundwater samples. 

4. Samule AnalvsiS 

Groundwater samples will be submitted to the primary laboratory for 

m 
P i 
t d 

DDT analysis. A minimum of 10% of the samples will be submitted to the secondary 

laboratory for analysis. The identity of each sample will be blinded. 

Groundwater samples will be analyzed for DDT per EPA Method 608 

(see Huntsville Project Analytical Methods Manual) after filtration through a 1.5 micron 
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glass fiber filter. Samples of groundwater are filtered prior to analysis to ensure that the 

analyses are representative of groundwater quality. Non-filtered samples may contain fine 

soil particulate matter. This particulate matter adsorbs contaminants to the particle surface, 

especially with clay soil particles. The contaminants that adhere to soils do not move with 

groundwater because groundwater does not transport the soil, but goes through it. 

Therefore, any soil contaminants are not groundwater contaminants because they remain in 

the soils after the groundwater has passed. 

Huntsville groundwater sampling procedures are discussed further in 

Appendix C. 

B. PROGRAM DESIGN (GROUNDWATER WELLS TO MONITOR FILLED 

CHANNEL) 

The objectives of the groundwater monitoring program developed during 

detailed engineering are: 

n 

n To observe any effects of the channel dewatering on the prevailing 

n 

To define direction and rate of groundwater flow at the filled channel 

(HSBM 5.4 to 4.0). 

groundwater flow pattern. 

To confirm that DDT is not migrating in the groundwater. 
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1. Sampling Locations 

Monitoring wells were installed in five linear traverses crossing the 

filled channel (HSBM 5.4 to 4.0 and west loop). Monitoring wells were not installed in the 

filled channel to maintain the integrity of the cover on the filled channel. The traverses 

were located in the vicinity of HSBM 5.3, HSBM 4.8, HSBM 4.4, HSBM 4.1 and in the west 

leg of the Loop (see Figure 5). The traverse at HSBM 4.1 was split due to the topography 

of the area in the vicinity of HSBM 4.1. 

wells were placed on each side of the filled channel. The innermost wells 

Each traverse consists of six wells in the soil regolith aquifer. Three 

are adjacent to 

the channel. The remaining wells are approximately 150 and 300 feet, respectively, from 

the innermost well. The six wells form a line perpendicular to the filled channel centerline. 

The bedrock aquifer is monitored by two additional wells placed in 

each traverse. These wells are adjacent to the innermost wells of the soil aquifer traverse 

and are drilled into bedrock. 

A’ total of 37 wells were installed. Three wells along transect HSBM 

4.4 could not be installed because the marshy area was inaccessible to drilling equipment. 

Twenty-eight wells monitor the soil regolith aquifer and nine wells monitor the bedrock 

aquifer. Monitoring wells were installed in the fall of 1986 after water elevations reached 

winter pool and access roads were constructed. 
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2. Sampling Procedures 

Each monitoring well will be measured for depth to water by a 

weighted, calibrated tape. The groundwater gradient in both the soil and bedrock aquifers PI 

ti 
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m 
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will be determined from these measurements. This gradient will define which are 

upgradient wells and the direction of groundwater movement toward or away from the filled 

channel. The traverse of soil aquifer wells will also define the extent of any seasonal 

groundwater flow reversal from the channel. Field measurements of well 

f7 drawdown/recovery with time will be made to calculate aquifer permeability. These 

measurements will be made at selected representative wells. 
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Prior to collection of a sample for DDT analysis, each well will be 

purged to assure collection of groundwater that is representative at the time of sampling and 

free from any potential influence of drilling material interference. A minimum of three 

well volumes will be evacuated at each well prior to sampling. If a well is pumped dry, it 

will be allowed to recover. After the well has been purged, the field check parameters, i.e. 

pH and specific conductance, will be measured until they stabilize. When both parameters 

have stabilized, as indicated by three consecutive identical readings, the well will be 

sampled, Each groundwater well will be sampled by a battery-operated peristaltic (surface) 

pump with dedicated teflon down-hole tubing. 

All sampling of monitor wells and sample handling will be done by 

accepted procedures as described in EPA/530-SW-611, “Procedures Manual for Groundwater 

Monitoring at Solid Waste Disposal Facilities”, August 1977, and EPA-600/4-82-029, 

“Handbook for Sampling and Sample Preservation of Water and Wastewater”, September 

1982. 
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A minimum of two one-liter samples will be collected from each well. 

One sample will be analyzed for DDT without filtration and the other will be analyzed for 

DDT after filtration. Samples from 10% of the wells will also be sent to the secondary 

laboratory for analysis. Additional samples will be collected to provide sufficient samples 

for quality assurance (10% duplicate and 5% spikes) for the primary and secondary 

laboratories. Field blanks of deionized water will be included with the samples for each 

laboratory. All samples will be collected in clean one-liter amber glass bottles with teflon- 

or aluminum foil-lined caps. 

F”1 
e ? 
c .,j Samples will be packed in ice chests for shipment to the laboratory. 

m The identity of all samples will be blinded by coding all identifying sample numbers prior 

to shipment to the laboratory. The laboratory will not know the source of the sample. The 

samples will be properly re-identified by field personnel after analysis. The coded sample 

key will be listed with laboratory reports in any reporting of these data. 

Appendix D. 

Huntsville groundwater sampling procedures are discussed further in 

3. Samnle Freauencv 

Groundwater sampling began immediately after well installation and 

development. The water table levels will be monitored quarterly for one year to establish 

background. Water table levels will be monitored in Years 2, 4, 8 and 10 (one time each 

year). All wells will be sampled and analyzed quarterly for one year. Following quarterly 
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sampling, groundwater sampling will be conducted in Years 2, 4, 8 and 10 (one collection 

each year). Groundwater monitoring will also be conducted once in the year prior to 

termination of the Consent Decree. 

4. Sample Analvsis 

r? 
I..; 

Groundwater samples will be submitted to the primary laboratory for 

DDT analysis. A minimum of 10% of the samples will be submitted to the secondary 

laboratory for analysis. The identity of each sample will be blinded. 

Two sets of groundwater samples will be analyzed for DDT per EPA 

Method 608 (see Huntsville Project Analytical Methods Manual) from each well. One set 

will be filtered through a 1.5 micron glass fiber filter prior to analysis. The other set will 

% be analyzed for DDT without filtration. If no significant difference is found between 
b ; 

filtered and unfiltered analyses after the first year of quarterly sampling, only filtered 

samples will be analyzed during later collections. 
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VI. I QUALITY ASSURANCE 

A quality assurance program will be a part of the long-term monitoring program to 

assure (i) the samples are representative, and (ii) the laboratory data accurately describe the 

characteristics and constituents of samples. The quality assurance program will include the 

use of primary, secondary, and referee laboratories; specific parameters for analysis; 

standardization of analytical methods, instrumentation, and laboratory operations and 

techniques; and the blinding of analytical samples prior to analysis. Additionally, there will 

be an intra- and interlaboratory control program. Table 4 provides an overview of the 

program. 

The primary analytical facility will be the Olin Corporation laboratory at Cheshire, 

Connecticut, formerly located in New Haven, Connecticut. The secondary laboratory will be 

the Olin laboratory in Charleston, Tennessee. The referee laboratory will be the EPA 

Region IV laboratory in Athens, Georgia. Laboratories were used during the Huntsville 

DDT environmental study and provided accurate and precise analytical analyses. It will be 

the responsibility of each laboratory to maintain its own laboratory controls. A QA officer 

will coordinate interlaboratory activities between laboratories. All samples will be analyzed 

by the staff of the primary laboratory. 

The role of the secondary laboratory is to provide verification of the results 

generated by the primary laboratory. Split samples will be shipped under appropriate 

custody to the secondary laboratory. Additionally, reference samples will also be analyzed. 

r 
The referee laboratory will analyze samples split with the primary and secondary 

1 :-. laboratories, review analytical results of split samples, and assist in the identification and 
[ k 

F 
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HUNTSVILLE 
QUALITY 

LONG-TERM MONITORING 
ASSURANCE PROGRAM 

TABLE 4 

Laboratories 

Primary - Olin Corporation, Cheshire, CT (formerly New Haven, CT) 

Secondary - Olin Corporation, Charleston, Tennessee 

Referee - EPA Region IV, Athens, Georgia 

Analytical Procedures - Huntsville Analytical Procedures Manual; same as used 
previously (See Appendix B) 

Sample Handling Procedures 
used previously 

- Huntsville Analytical Procedures Manual; same as 

Intralaboratory QC 

SRM - One each day per medium 

Duplicates (10%) 

Spikes (5%) 

Surrogate (100%) 

Control Charts 

Interlaboratory QC 

Split samples - 10% to secondary laboratory, 5Oh to referee laboratory 

Sample blinding 

QA/QC Criteria 

Use control limits developed previously 

Update control limits as work progresses 
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solution of any analytical discrepancies and/or problems that arise over the course of the 

analytical phase of the project. 

Each laboratory will have an intralaboratory quality control plan. Key elements of 

this plan will include: 

n Use of chain-of-custody 

ri C! n 

Insuring laboratories have sufficient size and capability to provide the 

necessary amount of work space. 

forms for samples. 

Proper sample handling and storage procedures. 

Use of experienced laboratory personnel. 

Instrument maintenance quality control checks. 

The overall data quality assurance activities of the participating laboratories will 

include a minimum of approximately 25% of the fish, water and groundwater samples. 

Quality control limits have been established during the Huntsville project and will be 

continually verified by each laboratory throughout the life of the project. As the project 

progresses, a number of control measures will be completed in order to further refine these 

limits as necessary. These control techniques include: 

a Analysis of replicate samples and spike samples (for precision and 

accuracy). 
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n Analysis of standard reference materials. 

n Analysis of blinded samples which are analyzed by the primary and 

secondary laboratories. 

There will be an interlaboratory control plan. The interlaboratory control plan will 

be primarily used to control overall laboratory bias and to resolve analytical discrepancies 

that may arise. Approximately 10% of the samples collected for analysis will be split 

between the primary and secondary laboratories. Approximately 5Oh of the samples will be 

split among the primary, secondary and referee laboratories. 

A detailed discussion of the quality assurance program for the Huntsville long-term 

monitoring program is in Appendix B. 
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VII. ATTAINMENT OF PERFORMANCE STANDARD 

The performance standard, set by the Consent Decree (paragraph 12), is a “DDT 

level of 5 parts per million (“ppm”) in the filets of channel catfish, largemouth bass and 

smallmouth buffalo, in Reaches A, B, and C”. Olin shall be deemed to “attain the 

performance standard” when the average DDT concentration in the filets of each of the 

aforementioned fish species is five ppm (or less) in Reaches A, B, and C. “Continued 

attainment of the performance standard” occurs when the average DDT concentration in the 

filets of each of the aforementioned fish species is five ppm (or less) for three (3) 

consecutive years (including year of attainment) in Reaches A, B, and C. The average DDT 

concentration of a species will be determined as an arithmetic mean concentration of DDT 

in the filets by species. 

Six fish of each performance standard species from each Reach will be analyzed for 

DDT in the filet to compare to the performance standard and to the baseline. The six fish 

will be selected in the following manner: 

Three sites will be sampled in each Reach. Six fish of each 

performance standard species from the appropriate age class range will 

be retained from each site. 

Two fish of each performance standard species will be randomly 

selected from each site for DDT analysis. Channel catfish 

will be from the age classes II to IV (2+ to 4+ years of age). 

Largemouth Bass will be selected from the age classes II to V (2+ to 
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5+ years of age). Smallmouth buffalo selected 

classes III to VI (3+ to 6+ years of age). This 

species being analyzed from each Reach. 

will be from the age 

will result in six of each 

Any additional fish retained will be stored frozen for use in case of 

sample loss or analytical problems. 

If performance standard fish are not collected from certain sites, 

additional fish from the other sites in the same Reach will be 

analyzed. 

After individual analysis of the filets, the average DDT concentration for each 

species will be determined and compared to the performance standard. The number of 

samples of each species to be analyzed will be determined by the quantity caught during the 

sample collection. A maximum of six fish per species per Reach will be analyzed. If less 

than six fish are caught in any Reach, the computed average DDT concentration will be 

based on the number of fish caught (one to five). 

r 
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VIII. DEMONSTRATION OF CONTINUED ATTAINMENT 

Attainment of the performance standard occurs when the average DDT concentration 

in the filets of each of the three (3) performance standard fish is five (5) ppm (or less) in 

Reaches A, B, and C of the HSB-IC system. After attainment of the performance standard, 

Olin shall demonstrate “continued attainment of the performance standard”. “Continued 

attainment of the performance standard” occurs when the average DDT concentration in the 

filets of each of the three (3) fish species is five ppm (or less) for three (3) consecutive 

years (including year of attainment) in Reaches A, B, and C of the HSB-IC system. 

Fish sampling will be conducted in years 2, 4, 6, 8 and 10 after completion of 

Remedial Action. The sampling year in which a performance standard fish achieves 5 ppm 

DDT in the filet becomes the first year of the “continued attainment” period. During the 

three-year continued attainment period, performance standard fish will be sampled annually. 

If the average DDT concentration in the filet of the performance standard fish is 5 ppm (or 

less) for three consecutive years including the year of attainment, then the “continued 

attainment” requirement is met. 

As stated in the Technical Proposal, “AS continued attainment of the performance 

standard is achieved for each species of fish in each Reach (A, B, and C) that species will 

no longer be monitored”. “As continued attainment of the performance standard is achieved 

in each Reach (A, B, and C), that Reach will be eliminated from the monitoring program.” 

After Olin demonstrates continued attainment of the three performance standard fish 

in Reaches A, B, and C, Olin shall operate or maintain the remedial action for a period of 

seven additional years. 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 
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IX. SCHEDULE 
/ *‘. 

The Long-Term Monitoring Program for Huntsville includes fish collections, water 

collections, and groundwater collections. During fish and water collections, water quality 

and stage elevation measurements will be made. The sampling schedule for these activities 

is summarized in Table 5. The schedule assumes attainment of the performance standard in 

Year 10 (1997) after completion and implementation of the performance standard. 

Huntsville Spring Branch-Indian 
Long-Term Monitoring Program 

Creek 
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TABLE 5 

MONITORING SCHEDULE 

Calendar Monitoring 
Year Year* Monitoring Activity Frequency 

1989 2 Fish Collection \ Water Collection 
Groundwater (Technical Proposal) Collection 
Groundwater (Filled Channel) Collection 

Once 
Twice 
Once 
Once 

1991 4 Fish Collection Once 
Water Collection Twice 
Groundwater (Filled Channel) Collection Once 

1993 6 Fish Collection Once 
Water Collection Twice 

1995 8 Fish Collection Once 
Water Collection Twice 
Groundwater (Filled Channel) Collection Once 

1997 10 Fish Collection Once 
Water Collection Twice 
Groundwater (Filled Channel) Collection Once 

1998 11 

1999 12 

2005 18 

Fish Collection 

Fish Collection 

Fish Collection 
Water Collection 
Groundwater (Filled Channel) Collection 

Once 

Once 

Once 
Once 
Once 

* Year after Completion and Implementation of Remedial Action 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 



x. REPORTS 

Annual reports on long-term monitoring will be submitted to the Review Panel on 

I”* 

March 1 for the preceding year. Reports will include a presentation of the raw data, 

summaries of the raw data and statistical evaluations (where appropriate). Comparisons to 

the Performance Standard, interim goals and baseline data will be made. 

Huntsville Spring Branch-Indian Creek 
Long-Term Monitoring Program 
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REVIEW PANEL DECISION DOCUMENT NUMBER 2 - 

BASELINE DATA, SUBSTITUTE SPECIES, AND INTERIM GOALS 

FOR FISH AND WATER 

I. Introduction: 

On May 31, 1983, the United States District Court for the 

Northern District of Alabama (Northeastern Division - the Honorable 

Robert B. Propst) entered, as part of an overall order settling 

litigation between the United States of America, the State of 

Alabama, and four sets of private parties against the Olin 

Corporation, a Consent Decree that governs the development and 
. 

implementation of remedial action for the DDT contamination in 

the Huntsville Spring Branch - Indian Creek (HSB-IC) System. The 

Consent Decree requires the Olin Corporation to develop and 

implement a remedial plan that will meet a performance standard 

of 5 parts per million (ppm) of DDT* in fillets of Channel Catfish, 

Largemouth Bass, and Smallmouth Buffalo in specified reaches of 

the HSB-XC System consistent with the goals and objectives of the 

Decree. Those Reaches are: 

A - HSB Mile 5.4 to 2.4 
B - HSB Mile 2.4 to 0.0 
C - IC Mile 5.6 to 0.0 

* The term DDT is used here as it is defined in fhe 
(p.41, and includes isomers of the compounds DDT, 
and DDE. 

’ : 

Consent Decree 
DDD (or TDE), 



A Review Panel, consisting of members of the United States 

Environmental Protection Agency, Tennessee Valley Authority, 

United States Fish and Wildlife Service, the Department of the 

Army, the State of Alabama, and nonvoting participants from the 

Town of Triana, Alabama, and the Olin Corporation was established 

by the Consent Decree. The Review Panel responsibilities include, 

among other things, evaluation of data collected by Olin, taking 

action on Olin's remedial proposals and agreement on or establish- 

ment of baseline data for fish and water, substitute species, and 

interim goals, in order to effectively evaluate the progress 

toward attaining the performance standard of 5 ppm DDT in filets 

of three species of fish. 

The Olin Corporation submitted a proposed remedial plan, 

monitoring program, and construction and implementation schedule 

on June 1, 1984 as required by the Consent Decree. The Review 

Panel evaluated the proposed remedial plan and accepted it, with 

modifications on August 31, 1984. That Decision Document of 

August 31, 1984 required Olin to propose by August 1, 1985, 

interim goals for DDT concentrations in fish, suspended sediment, 

and the water column for the years 2, 4, 6, and 8 following 

completion of the remedial action. The Consent Decree, in para- 

graphs 10 and 12, requires Olin to conduct monitoring studies to 

obtain baseline data which will be used to evaluate the effective- 

ness of the remedial action, and to provide information on 

substitute species in the event the performance standard fish are 

not available. 
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Olin has obtained data and developed proposals for Review 

Panel consideration on the issues of Baseline Data for Fish and 

Water, Substitute Fish Species, Interim Goals, and Long-Term 

Monitoring Program. The Technical Committee of the Review Panel 

has reviewed pertinent data and proposals and made recommendations 

on these issues to the Review Panel. The Review Panel has 

considered the recommendations, and the information submitted by 

Olin, along with the objectives of the Joint Technical Proposal 

to Implement Remedial Activities (Exhibit B to the Consent Decree) 

in reaching the decisions set out below. 

This document sets out the Review Panel Decisions on the 

Baseline Data for Fish and Water, Substitute Species, and Interim 

Goals. The Long-Term Monitoring Program will be addressed in a 

separate document. Nothing in this Decision Document is intended 

to modify the terms of the Consent Decree and in the event of any 

inconsistencies between this Decision Document and the Consent 

Decree, the provisions of the Consent Decree will govern. 

II. Decisions 

A. Baseline Data'Decision 

The Consent Decree requires Olin to obtain baseline data on 

DDT'residues in water, fish, and sediments for the HSB-IC System. 

The procedures and protocols for monitoring are based on the 

Joint Technical Proposal (Exhibit B to the Consent Decree) and 

subsequent revisions. Data were provided by Olin as they were 

available in quarterly progress reports. As requested by the 

Review Panel, Olin presented the Baseline Data Report for Fish 
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and Water for the HSB-IC System on March 1, 1986. Baseline data 

will be used for comparisons with future data collections to 

evaluate progress toward attainment Of the performance standard, 

It also provides the basis for establishing interim goals, 

substitute fish species, and a long-term monitoring program. 

The baseline conditions for DDT concentrations in sediment, 

water, and performance standard fish from the HSB-IC System are 

summarized in Tables l-3. Table 1 summarizes the distribution of 

DDT in sediments from the channel, overbank, and ponded areas in 

each Reach. Detailed discussions and tabulated data are available 

in the references cited in Appendices A and B. 
. 

Specific ranges of fish age classes were used for performance 

standard fish to reduce the variability and sample processing 

problems that were found with fish outside the age class range. 

The average DDT concentration in the filets of the selected age 

classes was similar to overall average for all age classes, but 

the selected age classes had a lower variance associated with the 

average. The data on individual age classes of each performance 

standard fish are presented in Appendix B. 

The March 1, 1986 report includes DDT residue data for water 

and fish that were collected during Olin's environmental studies 

conducted between 1982 and 1985. Additional analyses of stored 

fish samples have been requested by the Review Panel for determin- 

ations of substitute species for Largemouth Bass. 
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me Review Panel's Baseline Data Decision included in this 

document is based on data submitted by Olin in references cited 

in Appendix A. Appropriate revisions to the baseline data deci- 

sion will be considered for incorporation into the data base as 

additional analytical results of samples collected during the 

baseline data studies become available. 

B. Substitute Species Decision 

The performance standard fish are Channel Catfish, Largemouth 

Bass, and Smallmouth Buffalo of selected age classes (see Table 3). 

The purpose of the remedy(ies) required by the Consent Decree is 

the isolation of DDT in the HSB-IC System from people and the 

environment. In order to evaluate compliance with the performance 

standard of 5 ppm DDT in the abs.ence of the performance standard 

fish, it will be necessary to use a substitute species. 

The Technical Committee and the Review Panel considered the 

following factors in selecting the appropriate substitute species: 

size, feeding habits, residue levels, abundance, and overall 

similarity to the performance standard species. 

A substitute species shall only be used when a performance 

standard fish of the proper age class cannot be collected. The 

Review Panel expects Olin to undertake additional effort whenever 

necessary to collect the performance standard species. Therefore, 

in the event that a performance standard fish species of the 

appropriate age class is not collected from a Reach for three 
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consecutive years, the levels of DDT in filets of its substitute 

species of selected age classes,* will be used to evaluate attain- 

ment of the performance standard and to demonstrate maintenance 

of the performance standard. If it becomes necessary to use a 

substitute species rather than a performance standard fish, the 

substitute fish species will continue to be used for compliance 

evaluations, even if the original performance standard species 

is captured later. If both the performance standard species and 

its official substitute cannot be collected, the Review Panel 

will select another substitute‘species as appropriate. 

Brown Bullhead will be the substitute species for Channel 

Catfish and Bigmouth Buffalo will be“the substitute species for 

Smallmouth Buffalo. Additional analyses of other possible substi- 

tute species for Largemouth Bass are being performed by Olin. 

Upon completion of these analyses, the Review Panel will approve 

an appropriate substitute species for Largemouth Bass. 

c. Interim Goals Decision 

The purpose of the interim goala is to evaluate Olin's 

progress toward achieving the performance standard, so that 

additional remedial measures0 if necessary, can be required by 

the Review Panel in a timely fashion. The development of interim 

* The selected age classes would be similar to the age class 
used for the performance standard fish species (see Table 4). 
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goals is based on available site specific data and the current 

state of scientific knowledge about the biological effects of 

DDT, its transport and the anticipated effect of the remedy on 

DDT residues in water and fish. The Review P'anel recognizes that 

based on exercise of sound 

while the interim goals set 

the future changes may be 

development of interim goals is also 

professional judgment. Accordingly, 

forth in this document are valid, in 

necessary to account for environmental conditions and circumstances 

that were unknown at this time. 

1. Water 

The interim goals for DDT concentrations in unfiltered 

surface water at four locations in the Huntsville Spring Branch 

and Indian Creek (HSB-IC) system are as follows: 

Location 
INTERIM GOALS 

(Net DDT above backqround) 

HSBM 5.0 (Salient Cut) 0.0 ppb 

HSBM 2.4 1.5 ppb 

ICM 4.6 0.25 ppb 

ICM 0.38 0.10 ppb 

These goals are measured at four locations as a net increase 

above the background concentrations. Background DDT in unfiltered 

water averaged 0.7 ppb based on measurements at the background 

stations HSBM 9.75 and ICM 8.2 during the Olin's field investiga- 

tions during 1982-1985. The interim goals are the same for years 
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2, 4, 6, and 8. The DDT concentrations in unfiltered water on 

p 
4 ,:+@-) 

an average and individual basis will be compared to the interim 

goals for net DDT at each location. 
r: 

Background will be measured 
i 

4 ! during each sampling period for determination of net DDT. 

2. Fish 

The interim goals for DDT residues in fish reflect the average 

DDT concentrations in fish filets that would be expected to occur 

after the remedial action is completed. If the remedial action 

successfully isolates DDT from people and the environment, fish 

DDT residues should decrease each year. The specific rate of 

decrease is difficult to predict, however, DDT residues in the 

filets of each performance standard f'ish species must average 5 

ppm or less in all three reaches within ten years after the 

remedial action is completed. This standard must be attained and 
1 

I maintained in accordance with the provisions of the Consent Decree. 

Olin presented three approaches for predicting interim goals 

for DDT concentrations in fish filets. Approach 1 (the kinetic 
P c ‘ 
%J model) assumes that stopping the source of DDT will cause a rapid 

E 
El 

decrease in fish residues in the early years after the remedy is 

completed followed by a slower decline. Approach 2 (the age 

distribution model) assumes no loss or gain of DDT occurs by 

individuals as they mature. This model predicts a moderate rate 

of decrease. Approach 3 (the linear model) assumes a constant 

p”\ 
i 
f : 

rate of decrease. This is the most conservative estimate of 

changes in DDT levels. 
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~-he Review Panel will use the linear 
model to calculate 

interim goals for the changes in average DDT concentrations in 
. 

filets of each performance standard fish. 
The average is calcu- 

lated for fish of specific age classes for each performance 

standard species that are caught, retained, and analyzed for each 

Reach of the HSB-SC System. The interim goals are shown for 

performance standard species on Table 4. The average filet DDT 

concentration in year 0 is derived from the Baseline Data. The 

interim goals for substitute species are shown on Table 5. 

The interim goals for substitute species are based on selected 

age classes as indicated in Tables 4 and 5. 

III. Conclusion 

This Decision Document comprises the decisions on Baseline 

Data for Fish and Water, Substitute Species and Xnterim Goals, 

and Appendices A and B, which are attached hereto and are 

incorporated herein. 
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These Decisions are accepted and adopted by the representatives 

of the Review Panel member agencies 
and concurred 

nonboting participants as shown by the signatures 

in by the 

affixed hereto. 

HOWARD D. Z+L-ER 
Chairman, iew Panel 

Tennessee Valley Authority 

MEMBERS 

i<abama Department of 
Enviromental Management 

NONVOTING PARTICIPANTS 

$ki%M.N 
J )u. 

Olin Corporation 

0~1 2 8 1W 
DATED: 
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APPENDIX A 

REFERENCES 

DDT in Fish and Water Baseline Repor;LnFei;tel, 
1986 

Olin Chemicals Group, Charleston, 

Field and Laboratory Investigations of t:;gH;lntsville Spring 
Branch - Indian Creek System, July 1, 

Chemicals Group, Charleston, Tennessee Volumes 1 and 2 Olin 

Substitute Fish Species 
Olin Chemicals Group, 

Report, March 1, 1986 
Charleston, Tennessee 

. 
Quarterly Progress Report, Number 11, DDT Investigatron 

Huntsville, Alabama, March 1,. 1986 (See Appendrx IV-C 
for Substitute Fish Data) Olin Chemicals Group, 
Charleston, Tennessee 

Huntsville Spring Branch - Indian Creek, Post Remedial Action 
Interim Goals, August, 1985, Olin Chemicals Group, 
Charleston, Tennessee 

Quarterly Progress Report, Number 12, DDT Investigation 
Huntsville, Alabama, September 1, 1986 Olin Chemicals Group, 
Charleston, Tennessee (See IV and VI for new baselrne data 
and IV for progress on substitute species.) 

DDT Concentrations in Performance Standard Fish by Age Class, 
August 13, 1986. Handout from Keith Roberts, Olrn Chemicals 
Group, Charleston, Tennessee 
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TABLE 1 

DDT IN THE SEDIMENTS OF THE HSB-XC SYSTEM 

QUANTITY PERCENT 

REACH LOCATION (tons) OF TOTAL 

A 

B 

C 

HSB-IC 

Channel (Upper Reach A) 286.0 
(Lower Reach A) 74.7 

Overbank (Upper Reach A) 29.0 
(Lower Reach A) 0.9 

Ponded (Upper Reach A) 2.9 

SUB-TOTAL 

Channel 

Overbank 

Ponded 

SUB-TOTAL 

Channel 

Overbank 

Ponded 

SUB-TOTAL 

Channel 

Overbank 

Ponded 

393.5 96.3 

7.2 . . 

0.7 

0.3 

8.2 

1.8 

0.2 

X0.1 

2.0 

6.6 

<O.l 

0.5 

7.1 

1.6 

x0.1 

0.1 

1.7 

408.8 100.0 

374.5 

30.6 

3.7 

91.6 

7.5 

0.9 

408.8 100.0 
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TABLE2 

WlYNlIiWJNFILTEZEDWGER BASELINEDM'A~R 

Stream 
Mile 

Number 
of Sanples 

Average 
mw 

Standard 
Deviation bcatim 

9.75 HSB at thrtin Road 

ICM 8.2 IC at Nwtin Road 

117 0.77 

177 0.60 

0.97 

0.89 

REXXA 

* HsB4 5.0 HSBatTVABoatLanding 120 3.4 

JsmJl 4.0 HSB at Mile 4.0 88 12 

3.6 

17 

REKXAandBBomdary 

HSH4 2.4 =atDoddRoad 124 13 14 

ICM 4.6 IC at Centerline Rd 2.4 

IQ4 0.38 IC at Triana 122 1.7 1.6 

* HsEpi 5.0 was avered by the remsdial acticm. A new station will be 
selected at the salient cut gaging statiah 
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TABLE.3 

BAsELINEDm -Kl!lS INFISH 

A. DM'~XC~IWTICNSIN Q=NmLCA!mISH 

Statistical 
Parameter ReachA ReaChB 

if- 
1 AgeClass 

r 
Range 

> *.11-w 

Range hm) ReachC 

217498 numberofsaqhs 29 
average (DM+ as ppm) 

83 
95 69 

standard deviation 82 89 
range 2.1 to 320 1.5 to 530 

118 
66 
79 

1.6 to 550 

O-VI 

(all'data) 

O-686 number of sanples 104 233 
average 65 

187 
46 

standard deviation 
73 

100 81 120 
range 1.5 to 480 0.4 to 530 1.2 to 920 

B. ~CEKEZWWICNSIN~BASS 

. . 
Statistical 
Parameter ReachA RE?WhB 

number of sanples 21 3 
average (DDT as ppn) 7.1 37 
standard deviatim 7.0 11 
range 1.2 to 28 28 to 49 

number of samples 22 
average 8.3 373 
standard deviation 9.5 11 
range 1.2 to 34 28 to 49 

Statistical 
Parater ReachA NE&B 

numberofsanples 
average (DLVasppm) 1: 1% 
standarddeviation 190 190 
range 1.8 to 600 2.4 to 620 

number of sauples 15 40 
average 140 120 
standard deviation 180 170 
range 1.8 to 600 1.2 to 620 

Iangth 
Range bun) 

213-393 

ReachC 

34 
8.2 
6.0 

1.2 to 24 

0439 36 
8.0 
5.9 

1.2 to 24 

c. 

r 
Age Class 

Range bd 

31-53 

&43&C 

70 
110 

L4't", 470 

o-1073 97 
110 
120 

1.4 to 520 

w ' * Age classes that will be used to determine co~liance, interim goals, and need for 

j 
substitute species. Resented to Technical Cosmittee 8/13/86. 
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95 77 59 

140 110 86 

7.1 6.7 6.3 

5.0 

5.0 

5.0 

A Channel catfish 41 23 

59 32 

5.8 5.4 

A SarallRlatth tiffal 

A Llaqemuth bass 

? B 
;;t 

CMnnel catfish II - IV 69 56 44 31 18 5.0 

180 150 ,110 75 40 5.0 

37 31 24 18 11 5.0 

B Smallmuth buffalo III -VI 

II -v B Largemlth bass 

C C&me1 catfish II - N 66 54 42 29 17 5.0 

110 89 68 47 26 5.0 

8.2 7.4 6.8 6.2 5.6 5.0 

Smallnmth buffalo C III -VI 

II -v 



A 

A 

B 

? B 
G 

C 

C 

SuBspITurE 
SPKXES 

Bram Bullhead 

INI’ERJMoQALsFORDi.Yl’ aNCEWMTIaJS IN SUBSl!IlVI’E SPECIES 
BY~BASED(rJLINEAR DEXXEASEINDU~‘WI~MTIME 

AVER?GEm -TICN (ppm) IN FILE? 

YEaRo YEAR2 

35 29 

Bigmouth buffalo 93 77 

Brawn Bullhead 39 32 

Bigmmth buffalo 64 52 

Brawn Bullhead 58 

Bigmouth buffalo 30 

48 

25 

Note: Brown Bullhead is the substitute species 
is the substitute species for Smallnmth 
for Largemxlth Bass is to be determined. 

YEAR4 YEAR6 YEAR8 YEW 10 

23 17 11 5.0 

59 41 23 5.0 

25 19 12 5.0 

40 28 14 5.0 

27 5.0 38 

20 

16 

15 10 5.0 

for channel Catfish, Bigmuth Buffalo 
Buffalo, and the substitute species 



I-I II li - 4 123404 

P 
A I-IV 
4 

I I-IV 

O-VI 
(all data) 

number of sanples 70 167 82 
average 17 19 28 
standard deviation 32 34 39 
range 1.5 to 233 0.4 to 530 1.2 to 170 

l+ - 5 123498 number of sanples 88 208 
average 39 34 
standard deviat im 62 64 
ranqe 1.5 to 320 0.4 to 530 

2+ - 5 217498 nmber of samples 
average 
etandard deviation 
range 

0 -7 number of sanples 
average 
stanhrd deviatim 
range 

29 

:2” 
2.1 to; 320 

104 233 187 
65 46 73 

loo 81 120 
1.5 to 480 0.4 to 530 1.2 to 920 

149 
54 
74 

1.2 to 550 

83 118 
69 66 
89 79 

1.5 to 530 1.2 to 550 

, , ,  I  , ,  
, I  , . ,  , , I  , ,  . , .  



Age Class 
Range 

I-III 

I-IV 
? 
;;;; 

I I-IV 

II-V 

O-VI 
(all data) 

APPENDIX B 

DDl’ VTIMS IN WRMAtKE SI’ANMRD FISH BY m CLASS 

DuramcmrRmI(TJ(ppm)BYREpM 

Statistical 
Parameter Reach A F&a& B Reach C 

1+ - 4 167-303 nuuiber of saqles 8 
average 7.1 
standard deviatim 9.1 
range 1.2 to 28 

1+ - 5 167-347 number of samples 19 
average 7.7 
starxbrd deviation 8.0 
range 1.2 to 28 

2+ - 5 213-347 number of sanples 
a-w 
standard deviation 
=illLge 

2+ - 6 213-393 numbex of sanples 
avenge 
standard deviatiar 
=Mge 

0 -7 o-439 number of saaples 
average 
standard deviatim 
range 

19 3 26 
7.7 37 7.6 
8.0 11 5.5 

1.2 to 28 28 to 49 1.2 to 21 

21; 
7.1 
7.8 

1.2 to 28 

22 3 36 
8.3 37 8.0 
9.5 11 5.9 

1.2 to 34 28 to 49 1.2 to 24 

35 
- 
- 

10 
8.9 
6.7 

1.8 to 21 

3 26 
37 7.6 
11 5.5 

28 to 49 1.2 to 21 

3 34 
37 8.2 
11 6.0 

28 to 49 1.2 to 24 



II-V 

F II-VI 

G 

III-V 

III-VI 

III-VII 

O-XI 
(all data) 

2+ - 5 

2+ - 6 

2+ - 7 

3+ - 6 

3+ - 7 

3+ - 8 

0 - 12 

235-485 

235-569 

235-653 

318469 

318-653 

318-737 

O-1073 

number of sanples 
average 
star&rd deviation 

range 

number of samples 
average 
standard deviation 

range 

nud3er of sauples 
average 
standard deviation 

rMge 

number of sanples 
average 
standard deviation 

range 

number of samples 
average 
standard deviation 

range 

nmber of samples 
average 
standard deviatim 
range 

number of sanples 
average 
standard deviatim 

range 

6 18 39 
140 66 76 
180 160 91 

1.8 to 440 1.2 to 620 1.4 to 390 

9 27 65 
100 130 96 
150 190 91 

1.8 to 440 1.2 to 620 1.4 to 390 

12 29 77 
140 130 98 
190 180 100 

1.8 to 600 1.2 to 620 1.4 to 390 

9 18 58 
100 200 110 
150 200 90 

1.8 to 440 2.4 to 620 1.4 to 470 

12; 
140 
190 

1.8 to 600 

14 25 77 
140 170 110 
180 180 110 

1.8 to 600 2.4 to 620 1.4 to 500 

15 40 97 
140 120 110 
180 170 120 

1.8 to 600 1.2 to 620 1.4 to 520 

20 70 
180 110 
190 100 

2.4 to 620 1.4 to 470 
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Review Panel D?crsion Document NumDer 5 

Substitute Species fOC Larqemouth Bass 

I. Introduction e-----m.- 

The Consent Decree (paragraph 12) states that in the event 
that one of the three performance standard fish species cannot 
be obtained in any of the Reaches of the HSB-IC system, Oiln 
and the Review Panel will agree on one or more substitute species 
for that Reach. Substitute fish species were proposed by Olin 
in "Huntsville Sprinq Branch-Ildian Creek Substitute Fish Specres 
Reoort" dated March 1, 1986. Brown bullhead and bigmouth buffalo 
were accepted as substitute fish species for channel catfish and 
smallmouth buffalo respectively (Review Panel Decision Document 
NO. 2 - "Baseline Data, Substitute Species and Interim Goals for 
Fish and Water"). The Olin proposal also recommended bluegill as 
a substitute species for largemouth bass. The Review Panel 
requested that Olin evaluate other fish species as potential 
substitutes for largemouth bass. 

As recuested, Olin submitted an "Evaluation of Substitute 
Fish Ear Largemouth Bass” on February 6, 1987. The report presents 
DDT analyses for specimens of white bass and yellow bass and a 
comparison of the ecology, abundance, and DDT residue levels of 
these species and bluegill to the largemouth bass. Subsequently, 
Olin provided supplemental data on DDT residues in Bluegill by 
letter dated June 8, 1987. Additional supporting data for the 
results were provided in Olin's June 8, 1987 supplemental data by 
letter dated June 25, 1987. 

This document sets out the Review Panel decision on the 
substitute species for largemouth bass. This decision supplements 
Decision Document No. 2 and completes the selection of substitute 
species. 

II. Decision 

The Review Panel accepts Olin's report "Evaluation of Substi- 
tute Fish Species for Largemouth Bass”, and agrees that of the 
fish speci68 currently available in the HSB-IC system, the bluegill 
sunfish, Lepdmis macrochirus, is the best substitute fish species 
for largemouth bass that is currently available in the HSB-XC 
System. The bluegill is smaller but has simliar DDT resrdue levels 
to the larqemouth bass in all Reaches. Previously, questions 
were raised about the use of the bluegill because their smaller 
size would not provide sufficient filet weight for individual 
analysis. However, Olin has demonstrated that bluegills of 
sufficient size can be collected so that individual filets can be 
analyzed for DDT concentrations. 
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The baseline DDT level in the tilets ot bluegill tot Reaches 
A, 6, and C is shown in Table 1. Table 2 shows the Lnterlm goals 
for average DDT concentrations in bluegill in each Reach, startinq 
with the baseline condition (year 0) and ten years after Completion 

of construction (year 10). These interim goals are based on the 
linear depuration model that was adopted in Decision Document 
Number 2. The interim goals for brown bullhead and bigmouth 
buffalo, the other substitute species, were approved and reported 
in Decision Document Number 2, Table 5. 

The Review Panel considered several factors in selecting the 
appropriate substitute species: size, feeding habits, resLaue 
levels, abundance, and overall similiarity to the performance 
standard species. After reviewing Olin's evaluation, the Review 
Panel has concluded that the bluegill is the best substitute 
species for largemouth bass based on these factors and, in partr- 
cular, because it is a food fish and it has been found abundantly 
in the HSB-IC system. If a substitute species is needed for 
larqemouth bass and the abundance of blueqill has declined signi- 
ficantly, the Review Panel will se,lect another substitute species 
for larqemouth bass. 

III. Conclusion e---s 

This Decision Document, consisting of 2 pages of text and 
two tables, comprises the Review Panel decision and is accepted 
and adopted by the representatives of the Review Panel member 
aaencies and concurred in by the nonvoting participants as shown 
below by the siqnature affixed hereto. 

*@A. MEMBERS yc$gg!G&~lLte -z 
Chairman, Re ' w Panel 

Im,.O- 
5X35GXkD s. BENDNR 
EPA - Washington, D.C. 

JAMES A. HALL 
Redstone Arsenal 

Tennessee Valley Authority 
Environmental Management 

NONVOTING PARTICIPANTS 

4jfggia ' &&k&F-&--- 
To Olin Corpkatron 

DATED: tiii! t t ~07 
- 



Base 1 i ne 

Table 1 -II- 

DDT Concentrations in Filets of Bluegill 

Reach -.-- 

Number of 
Samples -- 

DDT Concentration (PE) in Filet of Blueqlll ------ be--- w-e ---.- -- 
Standard 
Deviation Averaqe - --- - EK!9e 

18 

17 

C 13 6.4 5.7 1.2 to 16 

8.8 

8.9 

1.2 to 32 

1.2 to 28 

- - _ I - - - - -  - - - - - - - - - - -  

* Source : Olin letter, June 8, 1987, suppJementing 0111~‘s February 6, 1987 
report entitled “Evaluation of Substitute FLsh tar Largemouth Bdss.” 



Reach ---s.. 

? 
E 

Species Year 0 Year 2 Year 4 Year 6 Year 8 Year 10 p-e-. --- -- -e-v --- ---- 

Bluegill 6.4 6.1 5.8 5.5 5.2 5.0 

Blueqill 

Bluegill 

Interim 
By Reach 

Table 2 ---. 

for DDT Concentrations 
Based on Linear Decrease 11) 

in Bluegill 
DDT with Time 

Average DDT Concentration &pm) in Filet e-F--- -- 

7.9 7.3 6.7 6 :> 5.6 5.0 

6.4 6.1 5.8 5.6 5.2 5.1) 
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I. INTRODUCTION 

The primary, secondary and referee laboratories described below will provide 

quantitative data (analytical test results) for use in evaluating the environmental conditions 

in the HSB-IC and the effectiveness of the remedial action implemented in the HSB-IC 

system. Sampling protocols and laboratory analytical methods will be appropriate to assure 

(i) the samples are representative, and (ii) the laboratory data accurately describe the 

characteristics and constituents of samples submitted. To this end, the following quality 

assurance program will be followed. 



II. PROGRAM 

!  
d 
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The quality assurance program will include the use of primary, secondary and 

referee laboratories; specific parameters for analysis; standardization of analytical methods, 

instrumentation, and laboratory operations and techniques; and the blinding of analytical 

samples prior to analysis. Additionally, there will be a defined intra- and interlaboratory 

control program. 

A. PARTICIPATING LABORATORIES 

1. Primarv Laboratorv 

P- 
t  

t ;  
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The primary analytical facility will be provided by the Olin 

Corporation laboratory at Cheshire, Connecticut. This laboratory was used during the 

Huntsville DDT environmental study and consistently provided accurate and precise 

analyses. It will be the responsibility of the Cheshire laboratory to maintain its own 

laboratory controls. QA officer (or project manager) will coordinate interlaboratory 

activities with the secondary and referee laboratories. All samples will be analyzed by the 

staff of the primary laboratory. 

2. Secondarv Laboratorv 

F 
I 
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The role of the secondary laboratory is to provide verification of the 

results generated by the primary laboratory. Blinded split samples prepared by the primary 
)-r 
[ i 

6 i 

laboratory will be shipped under appropriate custody to the secondary laboratory. 

Additionally, reference samples will also require analysis. 
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One secondary laboratory is planned for this project. It will be the 

r ; Olin laboratory in Charleston, Tennessee. 
F P” : p. 1 
1; j 

3. Referee Laboratory 

The referee laboratory for this program is the EPA Region IV 

laboratory at Athens, Georgia. The referee laboratory will analyze samples split with the 
m 
b ” 
i..; 

primary and secondary laboratories, review analytical results, and assist in the identification 

and solution of any analytical discrepancies and/or problems that arise over the course of. 

the analytical phase of the project. 

4. Additional Laboratories 

A new laboratory may be added to the program if the need arises. 

The new laboratory must demonstrate equivalency to the above laboratories. This 

equivalency will be demonstrated through the multiple analysis of SRM’s and samples split 

with the existing laboratories. Equivalency must be demonstrated with each type of sample 

(fish or water) which the new laboratory will analyze. This same procedure would be 

followed if the new laboratory replaces the primary or secondary laboratory. 

m 

1; B. ANALYTICAL PARAMETERS 

Biological Samples 

The biological samples to be collected are fish from the HSB-IC 

f i system. Fish filets will be analyzed as a part of this program. Offal samples will not be 
m 
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analyzed. Offal represents the remainder of the carcass after the filets have been removed 

and skinned. The skin is included as part of the offal. 

Analysis will include qualification and quantification of DDT and 

lipid (% fat) content in filet. 

2. Water Samoles 

Water samples collected will be analyzed to determine DDT content. 

Whole (total) water samples will be analyzed for total suspended solids and DDT content. 

Additionally, at the time of water sample collection, the following measurements will also be 

made. 

n PI-I 

n Temperature 

n Dissolved oxygen 

3. Groundwater 

Groundwater samples will be analyzed to determine DDT content. 

Both filtered and unfiltered groundwater samples will be analyzed. 

C. ANALYTICAL METHODOLOGIES 

One of the major factors in a successful interlaboratory quality control 

program is standardization of analytical methodologies. The methods are described in detail 
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in the Huntsville Project Analytical Methods Manual dated January 1984. All of the 

methods are consistent with “accepted” state-of-the-art analytical techniques, were used in 

the past studies, and are available to the primary, secondary, and referee laboratories. 

During the life of the Long-Term Monitoring Program, 

analytical methodologies and procedures may be developed. These may be 

in the monitoring program after the primary laboratory demonstrates 

new, improved 

adopted for use 

equivalency or 

superiority of the new methodologies or procedures to the present methodologies or 

procedures. 



3 III. INTRALABORATORY QUALITY CONTROL PLANS 

F 1”1 
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A. FACILITIES 

All participating laboratories will be of sufficient size and capability to assure 

the necessary amount of work-space. 

63 
t 1 
F 1 
L /I 

B. CHAIN-OF-CUSTODY AND SAMPLING HANDLING AND STORAGE 

p” 
t ; 

Water, fish (homogenized), and groundwater samples will be placed in pre- 

cleaned glass bottles with teflon-lined or aluminum foil-lined lids. All samples will be 

preserved in accordance with EPA recommended procedures (Methods for Chemical Analysis 

of Water and Wastes, Manual of Analytical Methods for the Analysis of Pesticides in Human 

and Environmental Samples, et al). All samples will be handled under chain-of-custody 

procedures which will apply to all laboratories used in this study. An example custody form 

is attached as Figure 1. 

Upon receipt of samples and after appropriate inventory activities (logging, 

labelling, etc.) are completed, water and groundwater samples will be stored at 4°C. Storage 

time prior 

i.e. water 

to analyses will not exceed recommendations in the above-referenced procedures, 

and groundwater samples must be extracted within seven days and completely 

analyzed within 40 days of collection. Holding time criteria will apply to all participating 

laboratories. Fish samples will be stored in a freezer until analysis. 

Custody of samples will be maintained during analysis using permanently 

bound laboratory notebooks. All chromatographs, preparation sheets and forms, etc. will be 
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maintained and available for inspection and review by interested parties. 

r ? information will be retained until termination of the Consent Decree. 

ip 
gj 

6 
b 
ha d C. LABORATORY PERSONNEL AND EQUIPMENT 

All written 

Laboratory personnel will be experienced residue or water quality analysts or 

under the close supervision of such qualified persons. 

All laboratory equipment, including the 63Ni electron capture gas liquid 

chromatographs, shall be covered by manufacturers’ service contracts, unless other 

arrangements for maintenance of such equipment are provided. Instrument maintenance 

quality control includes at least the following: 

r? 
t..; 
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n Determination of chromatographic column efficiency 

(theoretical plates) - after initial packing. 

n Daily monitoring of absolute retention and relative (to aldrin) 

retention times - all samples; aldrin or other suitable 

compounds may also be used as a surrogate, in the absence of 

other chromatographic interferences. 

n Daily evaluation of GC columns to ensure no breakdown of 

DDT is occurring on column. 

n Daily monitoring of response factors for DDT and metabolite 

standards. 
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w Daily linearity of standard curves. 

w Weekly determination of column resolution capabilities. 

r; i c : Personnel at all participating laboratories will maintain this information in 

bound logs which will be available for review or inspection. 

F 
D. DATA QUALITY ASSURANCE 

1, i 

The overall data quality assurance activities of the participating laboratories 

will include a minimum of approximately 25% of the fish, water and groundwater samples. 

i i 
i” 

Quality control limits have been established during the analysis of samples collected during 

the Huntsville Project and will be continually verified by each laboratory throughout the life 

of this project. As the project progresses, a number of control measures will be completed 

to further refine these limits as necessary. These control techniques include: 

6” 
i Y 
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n Analysis of replicate samples and spike samples 

n Analysis of standard reference materials 

n Analysis of blinded samples which are analyzed by the 

primary, secondary and referee laboratories (interlaboratory 

quality control plan) 



1. Precision 

The precision (reproducibility) of the analytical results will be based 

upon a minimum of 10% of the samples being analyzed in duplicate. The results of these 

duplicate analyses will allow for the establishment of ? charts specifically related to the 

project. These charts, commonly called Shewhart Control Charts, will contain both upper 

and lower warning and control limits, based upon the standard deviation of the replicate 

analysis. Generally, these limits are set at plus and minus one and two standard deviations, 

respectively, of the relative standard deviation values. 

2. Accuracy 

Accuracy limits will be determined for both “absolute” and “relative” 

recovery. Absolute recovery is based upon the addition of spikes to blanks and relative 

recovery is based upon the addition of spikes to samples. Experience shows that absolute 

recovery is almost always within warning limits unless the problems associated with the 

analysis are instrument related. Generally, absolute recoveries are most indicative of 

method/control verification; relative recovery, on the other hand, is indicative of 

analytical/analyst control and/or matrix effects. 

The accuracy of analysis will be monitored by performing percent 

recovery of known constituent additions on a minimum of 5% of the samples. The percent 

recovery less 100% (percent bias) will be plotted on R charts. From the individual values of 

percent bias, the mean and standard deviation are calculated. The warning limits (UWL and 

LWL) and control limits (UCL and LCL) are initially set at the mean +lO% bias, and at the 

mean 220% bias, respectively. 
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3. Sample Blinding 

Another quality control measure which will be employed in this 

project is sample blinding. All samples collected for analysis (fish, water and groundwater) 

will be blinded. The samples which are split and sent to the participating laboratories for 

analysis will also be blinded. The samples will be blinded by replacing existing labels with 

randomly distributed laboratory numbers. Only the blinding party will have the key which 

identifies the samples. The identity of the individual samples will remain unknown to the 

laboratories until analysis has been completed and results submitted. 

4. Additional Control Measures 

In addition to above precision and accuracy determinations, other 

control measures will also be employed to ensure intralaboratory quality control. The most 

important of these is the use of standard reference materials (SRM’s). SRM’s for water and 

groundwater analysis, including DDT and metabolites, are currently available from EPA or 

commercial concerns such as Environmental Resource Associates (ERA). The SRM’s for fish 

DDT were developed during the Huntsville environmental study. The fish used for the fish 

SRM were from the Tennessee River near Huntsville. The fish SRM was developed by Olin 

and analyzed by the primary, secondary and referee laboratories to determine the “accepted” 

DDT concentration in the SRM. 

As an integral part of the quality control program, SRM’s will be 

extracted and analyzed with each lot or analytical batch of water, groundwater, or fish 

samples. The results of these analyses will be plotted and reviewed relative to established 
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control limits on a frequency of no less than once a day with each matrix or with each set 

or batch of analyses. The method program which will use the above SRM’s also allows for 

establishment of warning and control limits for the SRM charts. 

Other quality control means to be employed include, but are not 

necessarily limited to. the following: 

n 

n 

n 

n 

n 

n 

Establishments of minimum three-point calibration curves on a 

daily basis; 

Analysis of a mid-range standard every tenth sample to verify 

maintenance of linearity and consistency of standard curve; 

Analysis of method blanks on a frequency of one every ten 

samples or one blank on each set of analysis if less than ten 

samples in a set/batch; 

Re-injection and gas chromatograph interpretation of samples 

analyzed after any sample which exceeded 500/b of the 

analytical range in order to guard against “ghosting”; 

Verification of the absence of contaminants and/or 

interference in extraction (or cleaning) solvents; and 

Use of field blanks to verify that samples were not 

contaminated during field handling and transportation. 
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INTERLABORATORY QUALITY CONTROL PLAN 

The proposed program as outlined above will be practiced by the primary, secondary 

and referee laboratories. The interlaboratory control plan will be primarily used to control 

overall laboratory bias and to resolve analytical discrepancies that may arise. 

/F-i 
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Ten percent of the samples collected will be split and analyzed by both the primary 

and secondary laboratories. Five percent of the samples collected will be analyzed by the 

referee laboratory. The Olin QA officer (or project manager) will review the analysis of the 

split sample results. Split sample results will also be available for review by the referee 

laboratory (EPA-Athens). 
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INTRALABORATORY DATA EVALUATION POLICY 

The following is an outline of the intralaboratory data evaluation policy regarding 

data rejection and re-analysis for the Huntsville, Alabama Project. Data review is based 

upon quality control information on a per-sample set basis. This includes review of percent 

aldrin (surrogate standard) recovery, accuracy (percent relative recovery of spiking solutions 

added to actual samples), and analysis of Standard Reference Material. 

I. The initial review of data concerns percent aldrin (surrogate standard) recovery 

(o/R). %R is considered to be within control limits if it is between 70 and 130 

percent. If ‘%R for a sample is less than 70 percent, the sample must be re-analyzed. 

If O/oR is greater than 130 percent, the chromatogram is reviewed to determine the 

cause of high recovery. If high recovery appears to be due to interference from 

extraneous peaks, the data is accepted. If high recovery is not due to 

chromatographic interferences, the sample is re-analyzed. 

II. The data should next be reviewed based upon Standard Reference Material (SRM) 

analysis. In the case of multiple SRM analyses for a particular sample set, if greater 

than 50 percent of the SRM analyses are in control, the entire set is considered in 

control relative to the SRM. This also holds true in cases of multiple replicates and 

multiple spike recoveries. If greater than 50 percent of the replicates or spike 

recoveries for a particular sample set are in control, the entire set is considered in 

control relative to the replicates and/or spike recoveries. 
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An outline of possible data quality scenarios and the approach to data evaluation 

based upon each scenario follows. The data is to be reviewed on a per-sample set basis. 

r* 
i‘ : 

P 
P ’ 
k: 

A. SRM’s, precision and accuracy all within control limits: Accept data. 

B. SRM’s and precision within control limits, accuracy out-of-controb Re- 

analyze sample spikes. If these are still out-of-control, bias is apparently due 

to sample matrix. In any case, a random 10 percent of samples should be re- 

analyzed to determine the validity of the entire sample set. Compare results 

of re-analysis to initial results on a per-sample basis according to percent 

coefficient of variation between the two data sets. If average percent 

coefficient of variation is less than 30 percent, all data is acceptable. If 

greater than 30 percent, entire sample set must be re-analyzed and all new 

data evaluated. 

C. SRM’s and accuracy within control limits, but precision out-of-control Re- 

analyze replicate samples to evaluate precision. If these are still out-of- 

control, bias is apparently due to sample matrix. Randomly re-analyze 10 

percent of samples and compare to original data. As in the previous case, 

this will determine if re-analysis of entire sample set is indicated. 

D. SRM’s within control limits, but both precision and accuracy out-of-controk 

Re-analyze replicates and sample spikes to determine whether bias/error is 

method-based or a function of sample matrix. Randomly re-analyze 10 

percent of samples and compare to original data to determine if re-analysis of 

entire sample set is indicated. 
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E. 

F. 

G. 

H. 

SRM’s out-of-control, but precision and accuracy both within control limits: 

Re-analyze 10 percent of samples with SRM and evaluate new data as 

compared with original data. If SRM re-analysis is within control limits and 

sample re-analysis is statistically compatible with original sample data, accept 

all data. 

SRM’s and accuracy out-of-control, but precision within control limits: Re- 

analyze sample spikes to evaluate cause of error/bias. If these are still out- 

of-control, bias is apparently due to sample matrix. Randomly re-analyze 10 

percent of samples and compare with original data to determine if re-analysis 

of entire sample set is indicated. 

SRM’s and precision out-of-control, but accuracy within control limits: Re- 

analyze replicate samples to evaluate precision. If these are still out-of- 

control, bias is apparently due to sample matrix. Randomly re-analyze 10 

percent of samples and compare with original data to determine if re-analysis 

of entire sample set is indicated. 

SRM’s, precision and accuracy out-of-controk Entire sample set must be re- 

analyzed and all new data and quality control measure evaluated, 

Attached are flow charts summarizing the process for data evaluation subsequent to 

data rejection based upon aldrin recovery. 
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SRM’S OUT-OF-CONTROL 

Precision Within Control Limits Precision Within Control Limits 
Accurac Within Control Limits Accuracy Ou i-of-control y , 

Precision Out-of-Control Precision Out-of-Control 
Accuracy Within Control Limits Accuracy OutrControl 

Re-Analyze All Data Re-Analyze SRM’s 
And Evaluate As To 
Cause of Error /Bias 

Re-Analyze SRM’s 
And Sample Spikes 
And Evaluate As To 

Cause of Error /Bias 

Re-Analyze 10% of Samples 
And Evaluate As To 

Average Coefficient Of 
Variation Between Results 

Re-Analyze 10% of Samples Re-Analyze 10% of Samples 
And Evaluate As To And Evaluate As To 

Average Coefficient Of Average Coefficient Of 
Variation Between Results Variation Between Results 

. . 
ibd Orrgrnal Data, 

If Coeificient If Coefficient If Coefficient If Coefficient 
of variation is of variation is of variation is of variation is 
< 30%, accept >30%, reanalyze (3030, accept >30%, re-analyze 

data entire set and data entire set and 
reevaluate data reevaluate data 

Re-Analyze SRM’s 
And Replicates 

And Evaluate As To 
Cause of Error/Bias 

If Coefficient 
of variation is 
<30%, accept 

data 

If Coefficient 
of variation is 
>30%, re-analyze 
entire set and 
reevaluate data 

-.XI,l . - . x , - I . . . _  ._ 
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SRM’S WITHIN CONTROL LIMITS 

Precision Within Control Limits Precision Within Control Limits Precision Out-of-Control -Precision Out-of-Control 

Accurac Within Control Limits Accurac Within Control Limits Accurac Out-of-Control y , y , Accuracy Orof-Control y , 

Re-Analyze Replicates 
And Evaluate As To 

Cause of Error/Bias 

--I--- 

. 
Accept Data 

46 
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Re-Analyze Sample Spikes 
And Evaluate As To 
Cause of Error/Bias 

Re-Analyze Replicates 
And Sample Spikes - 

And Evaluate As To 
Cause of Error/Bias 

I 

I 
Re-Analy ze 10% of Samples 

And Evaluate As To 
Average Coefficient Of 

Variation Between Results 
, And Original Dr.- 

Re-Analyze 10% of Samples 
And Evaluate As To 

Average Coefficient Of 
Variation Between Results 

Re-Analy ze 10% of Samples 
And Evaluate As To 

Average Coefficient Of 
Variation Between Results 

If Coefficient 
Of Variation is 

< 30%, Accept 
Data 

An[ Original Data , .,And Original Data, 

If Coefficient I f Coefficient If Coefficient If Coefficient If Coefficient 
Of Variation is Of Variation is Of Variation is Of Variation is Of Variation is 

> 30% reanalyze < 30%. Accept > 30%, reanalyze < 30%, Accept >30%, re- 
entire set and Data entire set and Data analyze entire 

reevaluate data reevaluate data reevaluate data 





ANALYSIS OF WATER FOR TOTAL DDT 
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I. APPARATUS AND MATERIALS 

Glassware 

1. 

2. 

Separatory funnel - 2000 ml, with Teflon stopcock 

Chromatographic column - Pyrex, 500 mm long x 22 mm I.D., with 

Teflon stopcock 

3. 

4. 

Concentrator tube, Kuderna-Danish - 10 ml, graduated 

Evaporative flask, Kuderna-Danish - 500 ml, attach to concentrator 

tube with springs 

5. 

6. 

7. 

8. 

Snyder column, Kuderna-Danish - three ball macro 

Snyder column, Kuderna-Danish - two ball micro 

Vials, Wheaton - 1 ml, with Teflon lined caps and Wheaton crimper 

Soxhlet extraction apparatus - complete with flask, extraction tube, 

and condenser 

9. Graduated cylinders - 1000 ml, 250 ml, 100 ml 

10. Drying column - 19 mm I.D. x 100 mm long 

Boiling Chips - Pre-extracted on Soxhlet Apparatus 

Water Bath with Temperature Control 

Balance - Analytical 

Gas Chromatograph - An analytical system complete with gas chromatograph 

suitable for on-column injection and all required accessories including 

syringes, analytical columns, gases, detector, and a data system for integrating 

peaks and measuring areas. 

1. Column: 6’ x l/4” x 4 mm I.D. glass, packed with 1.5% SP2250/1.95% 

SP2401 on 80/100 Supelcoport, or equivalent 
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Column: 0.25 m x 0.2 mm fused silica, high performance capillary. 

Cross-linked 5% phenylmethyl silicone (SE-54), 0.33 mm film 

thickness or equivalent 

3. Detector - electron capture 

Soxhlet Extraction Thimbles, Paper, Whatman (pre-extracted) 

Heating Mantles for Soxhlet Apparatus 

Milliport Pressure Filter, Teflon lined; 14.2 cm Whatman 934-AH Filters 

Reagents 

1. Reagent water - water in which an interference is not observed at the 

method detection limit of each parameter of interest 

2. Sodium hydroxide solution (10N) - dissolve 40 grams NaOH in 

reagent water and dilute to 100 ml 

3. Sulfuric acid solution (l+l) - slowly add 50 ml H,SO, to 50 ml of 

reagent water 

4. Acetone, reagent grade (for solvent rinsing only) 

5. Acetone, pesticide grade 

6. Hexane, pesticide grade 

7. 

8. 

9. 

Isooctane, pesticide grade 

Methylene chloride, pesticide grade 

Ethyl ether, pesticide grade (peroxide free) 
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16. 

Petroleum ether (or hexane), pesticide grade 

Methanol, reagent grade (for solvent rinsing only) 

Sodium sulfate - granular, anhydrous - purify by heating at 400°C for 

four hours 

Florisil - PR grade (60/100 mesh) - Purchase activated at 1250°F and 

store in dark in glass containers with foil-lined screw caps. Before 

use, activate each batch at least 16 hours at 130°C in a foil-covered 

glass container. 

Sulfuric acid, 98%, reagent grade. 

Mercury - triple distilled 

Copper powder - activated 



II. SEPARATION OF PHASES 

A. Generally, two (2) liters of sample are received by the primary lab from each 

sampling site. Two (2) additional liters are collected at duplicate quality 

control sites, which are selected in the field. Additional samples from the 

designated QC site are shipped to the secondary labs for Total DDT analyses. 

The extra volume from the designated QC site is used for quality control 

requirements. The grab samples are prepared in accordance with Federal 

Register Method 608, 40 CFR, Part 136. 

B. Samples received by the laboratory should be well mixed and/or cornposited 

and mixed (in the case of the QC site samples), prior to continuation of this 

method. 

C. Generally, one liter from each site is used for Total DDT analyses and one 

liter from each site is used for Total Non-Filterable Residue (103°C). For 

the QC site, two (2) additional liters are separated for Total DDT analyses for 

the quality control requirements. The desired analysis will be marked on the 

sample bottle, the chain-of-custody sheet, or in another appropriate manner. 

The Total DDT analyses are performed in accordance with Federal Register 

Method 608, 40 CFR, Part 136. Total Non-Filterable Residue is performed 

according to methods from Methods for Chemical Analvsis of Water and 

Wastes, EPA-600/4-79-020, March 1979. The filterable DDT analyses are 

performed by analyzing the filtrate from the Total Non-Filterable Residue 

procedure using Method 608. 
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P III. ORGANIC PREPARATION 
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A. DDT in Water Analysis - Federal Register Method 608 (40 CFR, Part 136) 

1. 

2. 

r i : ‘i i 
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Summary of Method 

a. 

b. 

A measured volume of sample, approximately one liter, is 

solvent extracted with methylene chloride using a separatory 

funnel. The methylene chloride extract is dried and 

exchanged to hexane during concentration to its final volume. 

The method provides a Florisil column procedure and 

elemental sulfur removal procedure to aid in the elimination of 

interferences. An alternate sulfuric acid clean-up procedure 

may also be used. 

Sample Extraction 

a. Thoroughly mix approximately one liter of the sample and 

pour into a 1000 ml graduated cylinder. Record the extract 

volume of sample to be extracted. Pour the entire sample 

from the cylinder into a two-liter separatory funnel. Add the 

surrogate spike solution of Aldrin (or other approved 

surrogate). 

b. Add sixty milliliters of methylene chloride to the graduated 

cylinder, shake 30 seconds to rinse the inner surface. Transfer 

the solvent to the separatory funnel and extract the sample by 

shaking the funnel for two minutes with periodic venting to 

release excess pressure. Allow the organic layer to separate 

from the water phase for a minimum of ten minutes. Collect 

the methylene chloride extract through a drying column 

containing about 10 cm of anhydrous sodium sulfate into a 250 

ml Erlenmeyer flask. 
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C. 

d. 

e. 

f. 

g- 

h. 

Add a second 60 ml volume of methylene chloride to the 

separatory funnel and repeat the extraction procedure a second 

time, combining the extracts in the Erlenmeyer flask. Perform 

a third extraction in the same manner. Rinse the drying tube 

with a small portion of methylene chloride into the flask. (At 

this point the extracts may be held in an incubator for 

concentration at another time.) 

Assemble a Kuderna-Danish (KD) concentrator by attaching a 

10 ml graduated concentrator tube to a 500 ml evaporative 

flask. 

Pour the combined extract into the KD concentrator. Rinse 

the Erlenmeyer flask with small portions of methylene chloride 

to complete the quantitative transfer. 

Add one or two clean boiling chips to the KD apparatus and 

attach a three-ball Snyder column. Prewet the Snyder column 

by adding about 1 ml of methylene chloride to the top. Place 

the KD apparatus on a hot water bath so that the concentrator 

tube is partially immersed in the hot water. When the volume 

of the liquid reaches less than 5 ml, remove the KD apparatus 

and allow it to drain and cool for 10 minutes. 

Remove the Snyder column, add 50 ml of hexane and a new 

boiling chip and reattach the Snyder column. Prewet the 

column by adding about 1 ml of hexane to the top. 

Concentrate. When the volume of the liquid reaches less than 

5 ml, remove the KD apparatus and allow it to drain and cool 

for 10 minutes. 

Remove the Snyder column and rinse the lower joint of the 

flask into the concentrator tube with 1 to 2 ml of hexane. 

Adjust the final volume to exactly 10 ml with hexane in small 

volumetric flask. 
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i. Transfer the extract to a vial (Wheaton, 1 ml) and seal it with 

the Teflon lined cap using a 1 ml crimper. Mark the miniscus 

on the vial label and place in the incubator for storage prior to 

analysis. Analyze by gas chromatography. If interferences are 

encountered, proceed to Section 3. If a more concentrated 

extract is required, either alternative method in (j) below may 

be used. 

j. Fit the concentrator tube with a two-ball micro Snyder 

column. Prewet the Snyder column with about 1 ml of 

hexane. Partially immerse the concentrator in the water bath 

and carefully concentrate the extract to less than 1 ml, remove 

from water bath and allow it to drain and cool for 10 minutes. 

Remove the Snyder column. Adjust the final volume to 

exactly 1 ml with hexane. Proceed with step (i) above. 

Alternatively, the sample in the concentrator may be reduced 

to less than 1 ml with nitrogen blowdown. Adjust the final 

volume to 1 ml with hexane. Proceed with step (i) above. 

3. Cleanup and Separation 

a. Clean-up procedures may not be necessary for a relatively 

clean sample matrix. Two clean-up procedures are available. 

b. Florisil Column Cleanup 

1) Add approximately 21 g of Florisil to a 

chromatographic column. Settle the Florisil by tapping 

the column. Add a layer of sodium sulfate to the top 

of the Florisil, about 1 to 2 cm. Add 60 ml of 

petroleum ether to wet and rinse the contents of the 

column. Just prior to exposure of the sodium sulfate 

layer to the air, stop the elution of the solvent by 

closing the stopcock. Discard the eluate. 
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C. 

2) 

3) 

4) 

Add the sample extract to the column. Rinse the vial 

with hexane, adding the rinsings to the column. 

Place a 500 ml KD flask fitted with a 10 ml graduated 

concentrator tube under the chromatography column, 

Draining the column into the flask until the sodium 

sulfate layer is nearly exposed. Elute the column with 

200 ml of 6% ether in petroleum ether (V/V) using a 

drip rate of about 5 ml/min. 

Concentrate the eluate by standard KD techniques 

using hexane for rinsing. Adjust the final volume to 1 

ml. 

Sulfuric Acid Cleanup 

1) Summary of Method 

a) This procedure describes the effective use of 

the sulfuric acid clean-up method for the 

elimination of non-pesticide interferences and 

pre-separation of the pesticide mixture. 

b) This procedure may be used in lieu of the 

florisil column cleanup after the laboratory 

demonstrates equivalency between the two 

procedures. 

2) Procedure 

a> Cautiously added 2 ml of concentrated sulfuric 

acid to the 10 ml of sample from step 2.h. 

above. Point away from face during the 

addition. Shake for 45 seconds. 
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B. 

d. 

b) Centrifuge the acid washed hexane extract for 5 

minutes. 

c> Check to insure that acid volume is 

approximately 2 ml. Withdraw an aliquot of 

the hexane extract. Analyze by gas 

chromatography. 

To remove elemental sulfur interferences from the extract, 

place a few granules of copper in the vial with the extract. 

Agitate for 5 minutes. If the copper turns black, repeat this 

procedure until all sulfur is removed. Mercury may also be 

used for this procedure or in conjunction with the copper 

treatments. Agitate the mercury for 2 hours with the extract. 

Analyze the extract by gas chromatography after copper 

and/or mercury treatment. 

1. Summary of Method 

A well mixed sample is filtered through a 1.5 micron glass fiber filter, 

and the residue retained on the filter is dried to constant weight at 

103-105°C. 

Procedure 

a. The appropriate glass fiber filter is heated in the oven at 

103°C for one hour, then allowed to cool and is weighed using 

an analytical balance. 

b. The filtering apparatus is assembled and the suction is turned 

on. Wet the filter with a small volume of distilled water and 

seat it against the fritted support. 
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C. 

C. 

d. 

e. 

Thoroughly mix the sample and filter a known amount 

Remove all traces of water by continuing to apply vacuum. 

Rinse the graduated cylinder used to measure the sample and 

filter the rinsings. Remove all traces of water by continuing 

to apply vacuum. 

Carefully remove the filter, place in a preweighed aluminum 

dish and dry in an oven at 103-150°C. Cool in a dessicator to 

a constant weight. 

3. Calculations 

Non-Filterable Residue, mg/l = (A-B) x 1.000 

C 

A = weight of filter (or filter and dish) + residue (mg) 

B = weight of filter (or filter and dish) (mg) 

c = volume of sample filtered (ml) 

Filterable DDT Analysis 

1. Summary of Method 

a. A measured volume of sample, approximately one liter, is 

b. 

filtered using the procedure for Non-Filterable Residue 

analysis (Method 160.2, Methods for Chemical Analysis of 

Water and Waste (EPA 600/4-79-020, March 1979). 

The filtrate from the filtration is analyzed for DDT using 

Federal Register Method 608 (40 CFR, Part 136) for DDT in 

water. 
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Procedures 

a. Method 160.2 for filtration 

Section 1II.B. 

b. Method 608 (40 CFR, Part 

of the sample is described above in 

136) for DDT analysis of the 

filtrate is described above in Section 1II.A. 
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QUALITY CONTROL 

A. Water samples must be extracted within seven days and completely analyzed 

within forty days of collection. Samples will be stored at 4” C prior to 

extraction. Extracts will be stored at 4” C prior to being analyzed. 

B. Data Quality Assurance 

1. 

2. 

3. 

The overall data quality assurance activities will include a minimum 

of approximately twenty-five percent of the total work load. 

Precision 

The reproducibility of the results will be based upon a minimum of 

ten percent of the samples being analyzed in duplicate. 

Accuracy 

Accuracy limits will be determined for both “absolute” and “relative” 

recovery. Absolute recovery is based upon the addition of spikes to 

samples. The accuracy of analysis will be monitored by performing 

recovery of the compounds of interest on a minimum of five percent 

of the samples. 

4. Additional 

a. 

b. 

To insure intralaboratory quality control, Standard Reference 

Materials (SRM’s) will be analyzed with each set of samples. 

SRM’s for water analysis, including DDT and metabolites, are 

available from the U.S. Environmental Protection Agency. 

Method blanks will be analyzed with each 

C. A standard of p,p’-DDT will be shot on a daily basis to check 
the instrumental system. This is to verify that no degradation 
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is occurring of DDT to DDD or DDE. If DDD or DDE is 

present greater than 5% of the DDT amount, the instrumental 

system should be cleaned and rechecked. 

Surrogate recoveries, in addition to the above precision and accuracy 

data, will also be used for overall quality control. Surrogate 

recoveries as measures of extraction efficiency, used in concert with 

the established is and R charts, will dictate when and which samples 

will require re-analysis. Surrogate recovery (i.e. less than 70% or 

greater than 130%) will be criteria for re-analysis if sufficient sample 

volume is available. All samples with less than 70% should be re- 

analyzed. Samples which show greater than 130% will be re-analyzed 

if, at the discretion of the analyst, the high recovery is not a function 

of positive interference. 



V. GAS CHROMATOGRAPHY 

B. 

Typical Instrumental Conditions 

1. Glass Column 

Column: 1 Sob SP2250/ I .9S% SP2401 on 80/100 Suplecoport, 6; x 

l/4” x 4 mm glass 

Flow: 60- 100 ml/minute 

Oven temperature: 190-220°C 

Time: approximately 35 minutes 

Injector temperature: 225-250°C 

Detector temperature: 275-300°C 

2. Capillary Column 

Column: high performance cross-linked 5% phenylmethyl 

silicone, 25 m x 0.2 mm I.D. capillary, 0.33 urn film 

thickness 

Pressure: maximum instrument pressure 

Split: 5o:l to IO&l 

Oven temperature: 280°C 

Time: 10 minutes (if no interferences observed) 

Injector temperature: 300°C 

Detector temperature: 300°C 

Preparation of Standards 

1. Stock Standards 

a. Prepare stock standard solutions by accurately weighing about 

0.0100 grams of pure material. Dissolve the material in 

isooctane, dilute to volume in a 10 ml volumetric flask. If 
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C. 

compound purity is certified at 96% or greater, the weight can 

be used without correction to calculate the concentration of 

the stock standard. 

For convenience in this analysis, all six DDT isomers can be 

made into one stock standard. 

Transfer the stock solution into a sealed vial and store at 4°C 

protected from light. Stock standard solutions must be 

replaced after six months, or sooner if comparison with check 

standards indicate a problem. 

C. Calibration - External Standard Procedure 

1. 

2. 

3. 

Prepare calibration standards at a minimum of three levels of 

concentration for each parameter of interest by diluting the stock 

standard into a volumetric flask. The alternative of differing 

injection volumes of single standard solution may also be used. One 

of the standards should be at a concentration near, but above, the 

detection limit. The other concentrations should correspond to the 

expected range of concentrations found in real samples and should 

define the working range of the detector. Each standard solution will 

be spiked with a surrogate to determine relative retention times. 

Prepare a three to five-point calibration curve and/or the regression 

equation of standard curve for each compound of interest by injecting 

the calibration standards and tabulating the area response against the 

mass injected. 

The working calibration curve must be verified by analysis of a mid- 

range standard curve every tenth sample. 
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VI. CALCULATIONS 

A. Water - Total and Filterable DDT 

1. Calculate the amount of material injected from the peak response 

using the calibration curve (A). 

2. The concentration in the sample can be calculated as follows: 

Concentration, ug/l = (A)(V,l 

tvi) CvJ 

Where A = nanograms of material injected (determine from 

standard curve) 

vi = volume of extract injected (ul) 

v, = volume of total extract (ml) 

v, = volume of water extracted (1) 

This concentration is determined for each of the compounds of 

interest. 

3. Total and filterable DDT represents the mathematical summation of 

the positive values determined for the following compounds: o,p’- 

DDD; p,p’-DDD; o,p’-DDE; p,p’-DDE; o,p’-DDT, p,p’-DDT. The 

units of measure are ug/l. 

B. Water - Non-Filterable Residue (Total Suspended Solids) 

The concentration of non-filterable residue can be calculated as follows: 

Non-Filterable Residue, mg/l = (A - B) X 1.000 

C 

Where A = weight of filter (or filter and dish) + residue (mg) 

B = weight of filter (or filter and dish) (mg) 

C = volume of sample filtered (ml) 
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VII. DETECTION LIMITS 

z 

A. Method Detection Limit 

f d 

The method detection limit (MDL) is defined as the minimum concentration 

of a substance that can be measured and reported with 99*h confidence that the value is 

above zero. Method detection limits are listed in the reference methods. 

B. Working Detection Limits 

Working detection limits are based upon the amount of sample extracted, 

final volume of the extract, volume injected into the gas chromatograph, chromatographic 

response of the samples and standards, and the presence of other chromatographable 

constituents not of interest in these analyses. 
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ANALYSIS OF FISH TISSUE FOR DDT 

APPARATUS AND MATERIALS 

A. Glassware 

1. Chromatographic column - Pyrex, 500 mm long x 22 mm I.D., with 

Teflon stopcock. 

B. 

C. 

2. Graduated cylinders - as appropriate 

3. Centrifuge tubes - as appropriate (100 ml) 

4. Volumetric flasks - 250 ml 

5. Drying column - 19 mm I.D. x 100 mm long 

6. Buechner Funnel 

7. Vials - Wheaton, 1 ml, with Teflon lined caps and Wheaton crimper 

Balance 

1. Analytical (lipids only) 

2. Top loaders and triple beam 

Gas Chromatograph - an analytical system complete with gas chromatograph 

suitable for on-column injection and all required accessories including 

syringes, analytical columns, gases, detector, and a data system for integrating 

peaks and measuring areas. 

1. Glass column: 6’ x l/4” x 4 mm I.D. glass, packed with 1.5% 

SP2250/ 1.95% SP240 1 on 80/ 100 Supelcoport, or equivalent. 
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H. 

I. 
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E. 

F. 

Capillary column: 25 m x 0.2 mm fused silica, high performance 

capillary. Cross-linked 5% phenylmethyl silicone (SE-54), 0.33 urn 

film thickness or equivalent. 

3. Detector - electron capture 

Reagents 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Acetone, reagent grade (for solvent rinsing only) 

Hexane, pesticide grade 

Isooctane, pesticide grade 

Methanol, reagent grade (for solvent rinsing only) 

Sodium sulfate - powdered, anhydrous- Baker #73898 or equivalent. 

Purify by heating at 400°C for four hours. 

Sulfuric acid, 98%, reagent grade 

Celite 

Fileting Knives 

Industrial Meatgrinder 

Sonicator (Model W-375, 3/4” probe) or equivalent 

Centrifuge 

Whatman #41 filter paper 

Rotary evaporator, or other appropriate solvent volume reduction equipment 

(i.e. water baths or dry nitrogen gas stream) 



K. Disposable Aluminum Dishes 



II. FISH PREPARATION 

fy 3. 
c .i 

p 4. 
h 2 

p 

1 

m 6. 

Take fish from freezer and check to see that the sample number coincides 

with the field reports. 

Record the basic information that is on the label. 

a. Sample number 

b. Species 

C. Date of capture 

d. Location 

Record the weight and length of the whole fish. 

Take the aging information according to species. An aging information 

envelope is prepared which contains: 

a. 

b. 

C. 

d. 

e. 

f. 

Combosite number 

Species 

Date of capture 

Weight 

Length 

Sex 

Scales (or vertebra from catfish) will be placed in the envelope for age 

determination. 

Now the processing operation begins. Start the filet by making a cut just 

behind the pectoral fins of the fish, then make a cut at the base of the tail. 

Start at the tail and make a lateral cut along the belly. One more cut along 

the back of the fish and than you can start parting the filet from the offal 

completing the removal of filet. The other side of the fish is done in the 

same manner. The filet and offal are placed into separate pans. 

At this time the offal can be inspected to determine the sex of the fish. 
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12. 

13. 

The filet is skinned making sure that no skin or scales are contained in the 

filet pan. The skin is placed in the offal pan. 

Weigh the filet and record the weight. 

Weigh the offal and record the weight. The offal is now discarded. 

Grinding can now begin starting with the filet. The filet is ground at least 

three (3) times to ensure a homogeneous sample. The ground filet is 

inspected for uniform consistency. If chunks of fish are present, the sample 

is reprocessed through the grinder until the chunks are not present. 

The ground filet is then weighed and said weight is recorded. 

The sample bottles are prepared. Three bottles per laboratory plus 2 bottles 

for archive are prepared if sufficient sample is available. 

The ground filet is now ready to be split. The splitting procedure is as 

follows: 

a. 

b. 

Mix filet by hand until color and consistency appears homogeneous. 

Quarter the sample and combine the first quarter with the third and 

the second with the fourth. Mix these two halves separately and then 

combine and re-mix. 

C. Repeat Step b. 

d. Since 10 g. of sample is required for analysis, weigh out 10 gram 

samples into each sample bottle designated for the laboratories. 

Weight out 30 grams of sample into the bottles designated for archive. 

Record the weight on each bottle. Prepare 3 bottles per laboratory 

plus 2 bottles for archive if sufficient sample is available. 

e. Discard any remaining mass. 
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All utensils and the grinder are then cleaned organically as follows: 

a. Soap wash, tap rinse 

b. Reagent grade Acetone rinse 

C. Deionized water rinse 

The samples are then stored in the freezer to await distribution to the 

laboratories for analysis. 
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Prioritv Pollutants in Sediments and Fish Tissue; August 1977, revised 

October 1980; Analysis of Fish for Chlorinated Pesticides and PCBs as 

modified herein. 

1. Summary of Method 

a. The DDT are extracted using an ultrasonic dispersion probe or 

equivalent. This provides an extract that can be incorporated 

directly into approved clean-up procedures. Sonicator must be 

tuned per the instruction manual at least weekly. 

Sample Extraction 

a. 

b. 

The fish sample should remain frozen or refrigerated at 4°C 

until just before analysis. Sample bottles contain 10 grams of 

fish tissue. The entire 10 grams should be extracted. If a 

smaller sample is desired, mix sample well to recombine tissue 

and oil. 

Weigh sample bottle with fish sample. Place fish sample into a 

beaker and add approximately 40 g. of powdered NaaSO,; add 

the surrogate spike at this time into the fish flesh. Mix well. 

Rinse sample bottle three times with hexane to be used in 

extraction. Dry sample bottle and weigh. Calculate weight of 

sample. Add 75 ml hexane, or more if necessary, (pesticide 

residue grade) to sample and immerse the probe to l/2” from 

bottom of the beaker. Extract sample for three (3) minutes 

with the instrument at maximum power without loss of solvent 

through splashing at continuous pulse. Output power meter 

should read >70%. Sample agitation should be violent. The 

beaker should be readjusted as necessary to ensure complete 

mixing/extraction. Use care not to touch probe to beaker. 
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After sonication, tilt the beaker and use a glass rod or stainless 

steel spatula to wash fish and solvent from sides of beaker. 

Break up sample using the rod or spatula. 

Decant solvent for purposes of phase separation by either 

passing the solvent through a column of pre-extracted glass 

wool and/or sodium sulfate or by passing the solvent through a 

Buechner funnel with pre-extracted Whatman #41 filter paper. 

If solids pass through, the use of a 500 mm x 22 mm column 

of Na,SO, with or without 25 mm of Celite or equivalent is 

approved. Collect the extract in a 250 ml volumetric flask. 

Repeat the diversion twice using 75 ml hexane, or more if 

necessary, each time. Rinse probe with a small amount of 

hexane and combine with extracts. After the third extraction, 

add 25 ml of hexane to the fish material, stir with a glass rod 

and decant through the column or funnel. Rinse the 

column/funnel with 25 ml hexane. Combine all extracts and 

rinses in the 250 ml volumetric flask and bring to exact 

volume with hexane. At this point 100 ml of the hexane 

extract is removed for lipid determinations. 

Clean-up and Separation Procedures 

Summary of Method 

a. This procedure describes the effective use of the sulfuric acid 

clean-up method for the elimination of non-pesticide 

interferences and pre-separation of the pesticide mixture. 

2. Procedure 

a. Shake the 250 ml volumetric flask vigorously and withdraw a 

10 ml aliquot into a centrifuge tube. 
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b. 

C. 

d. 

e. 

Centrifuge if necessary for 3 to 5 minutes based upon the 

suspended solids content of the extract. 

If initial centrifuge step is employed, decant the supernatant to 

a record centrifuge tube. 

Cautiously add 2 ml of concentrated sulfuric acid (point tube 

away from face). Shake tube for 45 seconds. 

Centrifuge the acid washed hexane extract for 5 minutes. 

Check to insure that acid volume is approximately 2 ml. 

Withdraw an aliquot. Analyze by gas chromatography. 

Determination of lipid content (% fat), based upon “Residues of 

Organochlorine Insecticide and Polychlorinated Biphenyls of Fish from Lake 

Huron and Superior”, Canada, 1968-76, pages 60-68, and “Residues of 

Organochlorine Insecticide and Polychlorinated Biphenyls in Fish from Lakes 

Saint Clair and Erie”, Canada, 1968-76, pages 69-80; Pesticide Monitoring 

Journal, Sept. 1978, Vol. 12, Number 2. 

1. Summary of Method 

a. These methods are cited for verification of the method in use. 

2. 

b. This method is a gravimetric determination of percent of fat 

contained in that particular fish extract. 

Extraction and Determination 

a. Using the aliquot of the above extract ( III.A.2.e) and 

after allowing the extract to settle, transfer exactly 50 ml of 

the hexane extract previously split into a 125 ml round-bottom 

flask, which has been previously dried, dessicated, and 

preweighed. 

) 
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b. Remove solvent by rotary vacuum (or other appropriate 

technique) to dryness. Dessicate the flask until stable weight is 

determined. Record final weight of flask containing fats. 

I 

F 
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QUALITY CONTROL 

The overall data quality assurance activities will include a minimum of 

approximately twenty-five percent of the total work load. 

1. Precision 

The reproducibility of the results will be based upon a minimum of 

ten percent of the samples being analyzed in duplicate or one (1) 

sample per lot of analyses whichever is greater.. 

2. Accuracy 

Accuracy limits will be determined for both “absolute” and “relative” 

recovery. Absolute recovery is based upon the addition of spikes to 

blanks and relative recovery is based upon the addition of spikes to 

samples. The accuracy of analysis will be monitored by 

performing recovery of the compounds of interest on a minimum of 

five percent of the samples. 

3. Additional 

a. To insure intralaboratory quality control, Standard Reference 

Materials (SRMs) will be analyzed with each set of samples. 

b. 

C. 

Method blanks will be analyzed with each set of samples. 

Overall, the number of SRMs and the number of method 

blanks will each approximate 10% of the number of field 

samples. 

B. A standard p,p’-DDT will be shot on a daily basis to check the instrumental 

system. This is to verify that no degradation is occurring of DDT to DDD or 

DDE. If DDD or DDE is present greater than 5% of the DDT amount, the 

instrumental system should be cleaned and rechecked. 
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C. Surrogate recoveries, in addition to the above precision and accuracy data, 

will also be used for overall quality control. Surrogate recoveries as measures 

of extraction efficiency, used on concert with the established ji and R charts, 

will dictate when and which samples will require re-analysis. Surrogate 

recovery (i.e. less than 70% or greater than 130%) will be a criteria for re- 

analysis if sufficient sample volume is available. All samples with less than 

70% should be re-analyzed. Samples which show greater than 1300/6 will be 

re-analyzed if, at the discretion of the analyst, the high recovery is not a 

function of positive interference. In the case(s) where sample quantification 

can only be accomplished utilizing extract dilution fractions of greater than 

or equal to 100, the surrogate recoveries will not be used as a criteria for 

overall data quality. 
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V. GAS CHPOMATOGRAPHY 

A. Typical Instrumental Conditions 

1. Glass Column 

Column: 1.5% SP2250/1.95% SP2401 on SO/100 Suplecoport, 6’ x l/4” 

x 4 mm glass 

Flow: 60- 100 ml/minute 

Oven temperature: 190-220°C 

Time: approximately 35 minutes 

Injector temperature: 225-250°C 

Detector temperature: 275-300°C 

2. Capillary Column 

Column: High performance cross-linked 5% phenylmethyl silicone, 25 

m x 0.2 mm I.D. capillary, 0.33 urn film thickness 

Pressure: Maximum instrument pressure 

Split: 5O:l to 10&l 

Oven temperature: 280°C 

Time: 10 minutes (if no interferences observed) 

Injector temperature: 300°C 

Detector temperature: 300°C 

3. Actual conditions may vary as long as column efficiency and 

resolution as well as peak geometry are maintained. 

B. Preparation of Standards 

1. Stock Standards 

a. Prepare stock standard solutions by accurately weighing about 

0.0100 grams of pure material. Dissolve the material in 
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isooctane, dilute to volume in a 10 ml volumetric flask. If 

compound purity is certified at 96% or greater, the weight can 

be used without correction to calculate the concentration of 

the stock standard. 

b. For convenience in this analysis, all six DDT isomers can be 

made into one stock standard. 

C. Transfer the stock solution into a sealed vial and store at 4°C 

protected from light. Stock standard solutions must be replaced 

after six months, or sooner if comparison with check standards 

indicate a problem. 

Calibration - External Standard Procedure 

1. 

2. 

3. 

Prepare calibration standards at a minimum of three levels of 

concentration for each parameter of interest by diluting the stock 

standard into a volumetric flask. The alternative of differing injection 

volumes of single standard solution may also be used. One of the 

standards should be at a concentration near, but above, the detection 

limit. The other concentrations should correspond to the expected 

range of concentrations found in real samples and should define the 

working range of the detector. Each standard solution will be spiked 

with a surrogate to determine relative retention times. 

Prepare a three-point calibration curve and/or the regression equation 

of standard curve for each compound of interest by injecting the 

calibration standards and tabulating the area response against the mass 

injected. 

The working calibration curve must be verified by analysis of a mid- 

range standard curve every tenth sample. 
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VI. CALCULATIONS 

A. Percent Lipids 

016 Lipids = W: - Wi x 1, x 100 

wi = 
final weight of residue and flask (grams) 

initial weight of flask (grams) 

weight of sample used (grams) 

volume of extract used (ml) 

volume of total extract (ml) 

B. Total DDT of fish 

1. Calculate the amount of material injected on column from the peak 

response using the calibration curve (A). 

2. This concentration in the sample can be calculated as follows: 

Concentration, ug/g = (A) (Vt) 

Where A = nanograms of material injected (determined 

from standard curve) 

v, = 
vi = 

w, = 

volume of total extract (ml) 

volume of extract injected (ul) 

weight of sample analyzed (g) 

3. The ug/g concentration is determined for each of the compound of 

interest. Total DDT of the fish sample represents the mathematical 

summation of the positive values determined for the following 

compounds: o,p’-DDD, p,p’-DDD; o,p’-DDE; p,p’-DDE; o,p’-DDT; 

p,p’-DDT. 
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VII. DETECTION LIMITS 

A. Method Detection Limit 

The method detection limit (MDL) is defined as the minimum concentration 
of a substance that can be measured and reported with 994/o confidence that the value is 

above zero. Method detection limits are listed in the reference methods. 

Working Detection Limits 

Working detection limits are based upon the amount of sample extracted, 
final volume of the extract, volume injected into the gas chromatograph, chromatographic 

response of the samples and standard, and the presence of other chromatographable 

constituents not of interest in these analyses. 
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I. GROUNDWATER PROGRAM AS SPECIFIED IN TECHNICAL PROPOSAL 
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Equipment 

Peristaltic field sampling pump - battery operated. 

Rechargeable nickel/cadmium cell field batteries or other suitable 

power source. 

Dedicated teflon tubing, to be used at each well. 

Water table depth tape to measure depth to water table from the top 

of well casing. 

Deionized water for rinsing (down-hole) equipment between 

samples. 

Glass amber one-liter bottle with threaded teflon- or aluminum foil- 

lined caps for sample collection and shipping. 

Insulated coolers for sample shipping. 

Frozen packets of “blue ice” for sample preservation by cooling during 

shipping. 

Styrofoam or other suitable packing material and packing tape for 

sample shipping. 

Chain-of-custody forms, shipping labels and sample labels for 

sampling handling and identification. 

Field pH meter and standardizing buffer solutions. 

Field conductivity meter. 
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Inert plastic squirt bottle for deionized water. 

B. Field Procedures 

Water Table Measurement 

r! 

t i 

Prior to any sampling or evacuation of the monitor wells, 

measure water table depth from top of well casing to the 

groundwater table in each well. Measure the top of casing to 

water table distance by a weight on a calibrated line. The 

weight breaking the plane of the water table is audible and 

indicates that the water table level has been reached. Measure 

the depth to water table to the nearest 0.1 foot. Rinse the 

measuring device between wells with deionized water. 

Sample Collection 
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Prior to initial sampling, purge each monitoring well to 

eliminate any potential drilling-related contamination, e.g., 

surface soils falling down-hole, alkaline conditions created by 

well grouting, etc. Each well will be pumped to evacuate its 

volume (1.6 gallons per each 10 feet of 2-inch diameter 

casing) at least three times. During the third volume purging, 

take field readings of pH and specific conductance. When 

these parameters have both stabilized (three consecutive 

identical readings), the well has been adequately purged. 

Evacuate the well as many times as necessary to obtain 

stabilized readings. Rinse all “down-hole” equipment with 

deionized water between readings. Well may now be sampled. 

If well is pumped dry, allow it to recover to its approximate 

initial static head and continue to evacuate until three well 

volumes have been evacuated. During the third volume 

purging, take field measurements of pH and specific 
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conductance. When these parameters have both stabilized 

(three consecutive identical readings), the well has been 

adequately purged. 

Between wells, change tubing used in pump or rinse the pump 

by pumping through at least one gallon of deionized water 

from a lo-gallon vat. 

At public supply wells, samples will be collected by direct 

piping from the well. When this is the case, allow pipe to 

evacuate ten gallons prior to sample collection to obtain a 

fresh sample. 

C. Sampling 

At each well collect one one-liter sample. At 10% of the wells collect 

3 one-liter samples. Send samples to the primary analytical laboratory 

designated prior to sampling. 

At each biennial sampling episode, prepare two field blanks in the 

field. Each blank will consist of deionized water in a sample bottle. 

The bottles will be carried with other samples throughout the 

sampling episode. 

During each sample collection, collect an extra one-liter sample at 

two wells (one monitoring well and one public supply well). Send one 

sample to the secondary laboratory and one sample to the referee 

laboratory. This is for quality assurance. 

At each laboratory, samples will be filtered and the filtrate will be 

analyzed for DDT. 

Each sample will be coded with a “blind” sample number designation. 

Each “blind” number will correspond to the actual well number. The 
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code will be recorded and filed until the analyses are complete. At 

/ that time, each analysis will be listed with its “blind” number and its 

!a ’ 
I true well identification. 

D. Shipping 

Pack sample bottles in the insulated coolers with Styrofoam or other 

suitable packing and frozen “blue ice” to maintain a temperature of 

4°C during shipping. 

Each bottle will be labeled with the blind sample number, sample date 

and analysis to be performed (DDT). 

A chain-of-custody sheet will accompany each cooler. Each handler 

will sign the sheet and note date and time of receipt and release. A 

copy of the sheet will be submitted to Olin with the analytical results. 

Shipping will be done so as to deliver samples to the analytical 

laboratory within 24 hours of shipment. 
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A. Sampling Locations: Five Traverses of the Filled Channel 

1. Well Construction 

a. Regolith 

Six wells per traverse except transect ‘D’ which has 

four wells (total 28) 

Wells will be 2-inch diameter 

Depth 10 to 20 feet (to bedrock) 

Screen the entire saturated zone. In any well boring 

where there is greater than 10 feet of saturated 

thickness above bedrock, screen the well over 10 feet 

to include the uppermost non-indurated soils (i.e. all 

soils above the regolith which underlies the region). 

Sand pack (graded fine sand) in annulus of borehole to 

1 foot above top of screen 

Bentonite plug, 1 foot thick atop sand pack 

Grout to ground surface, crowned around riser pipe 

Riser pipe will be approximately 3 feet above ground 

level. 

Install by hollow stem auger of large diameter (8”) to 

provide a thick sand pack around the 2-inch diameter 

screen. 
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Screen will be steel. Casing will be galvanized. 

b. Bedrock 

Two wells per traverse except transect ‘D’ which has 

one well (total 9) 

Screen five feet into the uppermost zone of fractured, 

i.e., water bearing limestone bedrock. 

Screened zone will be determined by observations in 

the field during drilling. 

Sand pack in annulus to l-foot above screen (graded 

fine sand). 

Ensure that the bedrock well screen does not 

communicate with the overlying soil regolith aquifer. 

Wells will be isolated from soil regolith by first setting 

a larger diameter outer casing through the regolith to 

bedrock, grouting that casing, and redrilling through 

the grout into the bedrock to the designated depth. 

Bentonite pellet plug (l-foot) atop sand pack. 

Grout to ground surface, crowned around rise pipe. 

Riser pipe will be approximately 3-feet above ground 

level. 

Drilling can be done by mud rotary. Fluid loss while 

drilling in bedrock will indicate transmissive zones at 

which to set well screen. 
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C. General 

All wells will have locking caps. 

All wells will be developed by 

Surging during drilling with potable water 

Rapid evacuation after well completion with 

compressed air 

All top-of-pipe elevations, ground elevations, and area1 

locations will be surveyed relative to USGS datum. 

All wells will be marked with an identification number. 

Sampling Schedule 

Sampling and measurements of all wells quarterly for the first 

year (4 quarters). 

All wells will be sampled and measured in years 2, 4, 8 and 10 

(one collection each year) and once during the year prior to 

termination of the Consent Decree, 

Parameters/QA 

1. Analyses will be for all isomers of DDT. 

2. At each well, collect two one-liter samples. One sample will be 

analyzed for total DDT. One sample will be analyzed for filterable 

DDT after filtration through 1.5 micron glass fiber filter, If no 
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significant difference is found between filtered and unfiltered 

analyses after the first year of quarterly sampling, only filtered 

samples will be analyzed during later collections, 

Filtered 

Unfiltered 

3. Replicate samples will be collected at four (4) wells at each sampling 

(10% QA). The replicate sample locations will be changed at each 

sampling. 

Two field-prepared blanks will be included with each sampling. 

Specific conductance and pH will be measured in the field (three 

replicate measurements) at each sampling. 

Sampling Procedure/Protocol 

Measure water table level in each well to the nearest 0.1 foot prior to 

sampling. 

Purge each well prior to sampling by removing three well volumes of 

water. 

Prior to sampling, measure pH and specific conductance during the 

third volume withdrawal. Three consecutive same readings will 

indicate that fresh formation water is entering the well and that the 

sample is representative of ambient groundwater conditions. If the 

well is pumped dry, wait until it recovers, evacuate one additional 

well volume and sample the well when it recovers a second time. All 

samples should be clear and non-turbid. 

Sampling will be done by peristaltic pump. Inert teflon down-hole 

tubing and the inner pump silicone tubing will be dedicated at each 

well. 
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6. 

7. 

8. 

9. 

Samples will be collected in l-liter amber glass bottles with teflon- or 

aluminum foil-lined caps. Bottles will be acetone washed and rinsed 

with deionized water prior to use. 

Samples will be kept cool in the field in cooler chests with a cooling 

agent such as “blue ice”. Samples will be shipped in coolers with the 

cooling agent, by overnight delivery to the analytical laboratory. 

Filtered samples will be filtered through a 1.5 mm glass fiber filter. 

All samples will be recorded on a chain-of-custody sheet. All 

handlers will sign the chain-of-custody sheet. 

Measure aquifer permeability at 2 selected wells in each traverse 

(including 1 bedrock and 1 soil aquifer well) by measuring 

drawdown/recovery with time. Calculate aquifer permeability by 

standard methods for one-well pumpdown/recovery tests (modified 

Jacob Method). 
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