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i' A ~i UNITED STATES ENVIRONMENTAL PROiEC-rJON AGENCY l~az \, ~ R'EGION VI 

i,,-4t ,..01 t~·,... 1.10 I ELM STREET 

N~vember S, 1985 
S. Michael Tymiak 1 P.E. 
Manager, Previously Operated 

Properties 
Environmental Resources 
Koppers Company Inc. 
1940 Koppers Building 
436 Seventh Avenue 
Pittsburgh. PA 15219 

RE: Koppers Texarkana Site 

Dear Mr. Tymiak: 

OAI..L.AS. TEXAS 15.270 

The Environmental Protection Agency (£PA) has reviewed and approved 
Koppers' Sampling and Analytical Plan (SAP), Kopper's cover letter dated 
October 9, 1985. EPA approval is contingent upon the following changes 
to the SAP. These changes are the result of a mutual agreement between 
EPA and Koppers as discussed by Mr. Cochran and Mr. Campbell in their 
telephone conversation of Octoer 23t 1985. 

1. Trip Blanks~ When sampling surface water, surface sediment and 
groundwater, (Sections, 2.5, 3.5. 5.6 and 6.3.5) one trip blank 
sha11 be 11 collected 11 per media per day. Trip blanks shall be 
analyzed for Volatile Organics only. 

2. Field Blanks - Field blanks for soil analysis (Sect,on 4.5 and 
6.3.5) are dropped from the sampling schedule. Per page 17 of 
th~ Use.r..1 s Gu~de to the Contract L~boratori Progr-am 1 October 1984, 
so1175lanks w111 not 6e collected 1n tne f1eld. 

3. Analysis of Dup1icate Soi1 Samples• The footnote (a} under 
Section 4.5 shall be deleted and the 22 (or correspondingly 
appropriate number of) duplicate samples referenced in Section 4.6 
shall ue tested using the Total Petroleum Hydrocarbon methodology. 
Further. an additional 10% of the samples specified for full 
scale analysis (Section 4.6) shall also be analyzed as duplicates 
using the methodologies specified in Section 4~6. The samples 
analyzed as duplicates under the surrogate program need not be 
the same samples analyzed as duplicates in the full scale analyti
cal program. 

4. Drilling Methodology - The full scale drill rig soil samples 
(Section 4.2) shall be collected using dry hollow stem auger 
techniques. The shallow monitoring wells shall also be installed 
using dry hollow stem auger techniques. 
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5. Sample Bottles for Archived Samples - The samples bottles for the 
archived soil samples must be detergent washed and heat dried. 
Detergent washed bottles are adequate for the reasons cited in my 
letter to you dated October 23, 1985. 

Should you have any questions, please contact Mr. Cochran at (214} 767-9763. 

Sfncerely yours, 

£,.~U)~ 
Larry D. Wright 
Ch;ef, Superfund Enforcement 

cc! C. Faulds, Tex.as Water Conr.ii$sion 
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1.0 INTRODUCTIDN 

l. l Background 

A remedial investigation of the former Kopper a/Texarkana site is 

~eing conducted to ch4racteri:ze the nature and extent of contamination 

of soils, groundwater, and surface water and its threat to htlMn 

he.a 1th and the environment. The information co Hee ted during the 

remedial investigation will be used in a feasibility study to 

identify, evaluate, and select the most cost effective remedial 

alternative, 

The Field Sampling an,J Analytical Plar. for Koppers/Texarkana site 

detail Q ,. , ... :11ampl ing and analytical requirements and procedures for 

performing the RI/FS. The following field activities are addressed in 

this plan: 

(1) Surf.ace water characterization 

( 2) Surface sediment charac teriMtion 

( 3) Subsurface soil characterization 

(4) Shallow aquifer groundwater investigation 

CS) ~eper groundwater investigation 

(6) Nonsoil materials investigation 

( 7) Air quality investigation 

( 8) Geophysical surveying 

For each field activity, this plan addresses the following topics, 

where a pp\ic able: 

o sampt ing frequencies 

o sampling locations 

o sampling methodology 

o 98.mple containers and preset"Vatives 

o field analyses 

o 1 ab or a tory anal ys es 

o sample identification/numbering 
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:.2 Site Description and History 

The 62-acre Texarkana site 1s currently bounded by the Texas and 

?ac:ific Railroad to the North, Jameson Street to the South and Cowhorn 

Creek to the Southwest (see Figure 1-1). 

The former wood treating faciaty was founded in 1903 and op,u:·ated 

by the National Lumber and Creosoting Company until its acqui.a ition by 

the Wood Preserving Carpora tion ( a subsidiary of 'goppers: COllpany) in 
l q.3 1 • 

Plant facilities an the site i.ncluded processing equipment. 

offices, a laboratory, railroad spurs, .an exter'laive lumber storage 

yard, and n wastewater pond. Treated and untreated railroad ties were 

generally stored on the north end of the site. Processing operations, 

including treating cylinders, working tanks, a wastewater pond, and 

drip tracka wer~ loc~ted in the east central portion of the site. 

Preservatives used at the site reportedly included creosote, penta-

ch lorophenol and chrornated zinc chloride, 

In 1Q6l, Koppers permanently shutdown the operation, cleared the 

area of buildings and lumber, and sold the entire tract of industrial 

property. The northern portion of the site (33.S acres) was 

eventually developed with the building of seventy-eight middle income 

homes (Carver Terrace), all of which receive drinking water from the 

Texarkana W,tter Utilities, The southern portion of the site is 

currently .e sand and gravel eKcavati.ng operation. A church i.s located 

on a. O.S acre plot south of West Third Street, on the eastern edge of 
the site. 

Current understanding of the nature and extent of the 

contamination of the Texarkana site is essentially based on historical 

information on the facilities operation and site-sp1:cific data 

collQctad durirtg four separate field investigations; by the Tex<1s 

Departmm,t of Water Reaources {1980) 1 the U.S. EPA (1981, 1984) and 

Koppers Conp11ny (1984). In 1984, the site \Jas placed on the updated 

EPA 1 s National Priority List (NPL) with a Hazard Ranking of 31. 

(\J 
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2, 0 SURFACE WATER CHARACTERIZATION 

Surface water samples w-il1 be collected and analyzed from puddles 

on or adjacent to the site, in drainage ditches on or adjacent to the 

site, and from active seeps currently discharged into the drainage 

:ii tch, Cowhorn Creek, and the gra11et pit. 

2.1 Samp\ in_g Freque_nc_y 

Surface water wilt he sampled t'to1ice during the field 

investigation: once during low or average floe., conditions and ortce 

during the "first flush 11 of a storm event (i.e., when runoff first 

begins). 'I'wo samp 1.es sh a 11 be collected during each round at the 

sampling location. One sample will contain any surface coating or 

film, and the other !'lamp le wilt he free of any surface coatl ,g or 

film. If no surface coating or film exists at the time of sampling, 

only one sample will be taken. All surface wa te. samples will be free 

of s ed imen ts • 

2. 2 Sam_pl~ng L.'.)cations 

Potential surface water sampling locations are shown in Figure 2-1 

and consist of the to ll(hl'ing: 

l) Cowh orn Creek 

o One assumed background quality location (KTX-SW-01) 

o The liquid seep near MW-4 (KTX-s.7-10) 

o Downstream of the ceep (KTX-SW-04) 

o Downstream of Jameson Street near the conf Lenee of the 

Texarkana site drainage ditch (KTX-SW-06) 

2) Tributary of Cowhorn Craek west of the site 

o Just upstream of the Co~orn Creek confluence (KTX-SW-03) 

3) Texarkana site drainage ditch 

o South of the Mount Zion Church (KTX-SW-09} 

o Liquid seep at the bend in the ditch (KTX-SW-12) 
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2, 3 

4) 

5) 

0 Jameson Street (KTX-SW-08) 

o Upstream of confluence with Cowhorn Creek {KTX-SW-07) 

Gravel pits 

o Liauid seeo at north end ~f gravel pit :KTX-SW-11) 

o Discharge of pits to Cowhorn Creek (KTX-SW-OS) 

Others as are identified in the field (specific~lly on-site 

ponded water); uP to three locations. 

Sam pl in~ Methodology 

The three existing seeps will be sampled by hand using a pond or 

dip sampler to fill se.mple containers. The sampler consists of a 

container attached to the end of a telescopic pole by a clamp. 

Samples shall be collected in a jar or beaker made of stainless steel, 

glass, or non-reactive plastic. The small streams and drainage 

ditches will be samnled at mid-deoth in the mid-section or deepest 

flow channel, either with an alpha horizontal type sampler, or 

directly with the sample container if the stream or ditch is shallow 

enough. All sam-pl ing equipment will be cleaned prior to t\Se or 

reuse. If wading into the water to collect samples, the sarooling 

technician shall be careful not to disturb bottom sediments and to 

wait until sediments settle before taking the sample. 

The specified field blank shall consist of two sets of laboratory 

cleaned sam-p le containers. One set of containers is empty and will 

serve as the sample containers that will be analyzed. The second set 

of containers are filled at the laboratory with laboratory 

demonstrated analvte free water. At the field location, this analyte 

free water 1s then passed through laboratory cleaned sample equipment 

and olaced in the emoty set of sample containers for analysis, 

The standard operating procedure outlining surface water sampling 

tQchniques (SOP 7120) is included in Appendix I. Field sampling 

equipment will be decontaminated between samples in accordance with 

SOP 7600 (Appendix II), All decvnt:arnination wash waters will be 
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collected, containerized, and stored in accordance with RCRA 

regulations (no permit reouired), per b0 CFR Part 265, Subpart I 

r Appendix III). The Heal th and Safety Plan for this investigation 

::etails health and safetv procedures for surface water sampling. 

2.4 Samole Containers and Preservatives 

~JI_~~ if ied Analvsis Container Volume Preservative .. 

1) Volatile Or2anics "./OA Vials, 2 X 40 ml Cool 40c, 
Teflon- protect from 
lined caps light 

2) Acid/Base/Neutral l Glass 1 L. Cool 4°c, 
Fraction Mix. Hottle, protect from 

Teflon- light 
lined cap 

J) Prioritv Pollutant 
Metals and Iron Cubitainer 1 L. HN03 to pH 2, 

or less 

Packaging, marking, and shiooing of samotes is addressed in Se.tion 

4. 7 of the Qualitv Assurance/Quality Control Plan for this 

investigation. Chain of custody procedures for surface water samples 

are addressed in Section 4.5 of the Qualitv A.qsurance/Quality Control 

Plan for this investigation. 

2.5 Samole Identification/Numb~~ing 

A comprehensive listing of sample numbers for the surface water 

samples is shown on Tahle 2-1, and may be summarized by the following: 

Surface water samples 48 

Duplicates S 

Field Blanks ..1. 
55 

One Field Blank will be collected and anlyzed for each day of 

surface water samplinR. 

d.l!fl.:::::::.:■f L.&-tA•fM~MA-!'£ lezlJ~J 
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For each samole taken during :~.e course of the :i.eld 

:nvestiga:ion, a coding svstem is ;sed to identify ·1arious inf">nnation 

~oncernina each samole. The samo:~ numbers listed ~n Taole 2-l, and 

analogous :ables in Section 3 thrc~2h 7, consist of ~he following 

comoonents: 

l) 

2) 

?roject identification - a three letter designation used to 

identify the site where t~e sample is being taken. For 

examnle, ~TX will be used to designate the Koppers Texarkana 

site. 

Samole tvoe and location - a two or three ietter designation 

following the project identification code. 111.e sample types 

and corresoonding codes f~r this investiga:ion consist of the 

followinR: 

SY - Surface water samoles 

SD - Surface sediment samples 

Sl - Subsurface soil samples 

OW - Groundwater observation well samples 

AR - Air samples 

MW - Existing monitoring well 

A two digit designation indicating the sample location is 

used fol lowinv. the sample ::•1pe code. 

Sru:inle number~ a three di~it code is used to consecutively 

nllillber s~mples taken for each sample type. 

For example, KTX-OWOL-002 designates the Texarkana site, 

shallow groundwater samole taKen from observation well 

nlllllber l, the second sample from that well. 

During each samoling investigation one duplicate sample is to be 

collected for (Werv 10 samples collected for use in evaluating the 

analvtic .. l 1>recision of the characterization methods. The duplicate 

samples collected during the sampling investigation are to be selected 
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~andomlv from differertt sample locations. Because the duplicate 

samples are to be selected at random, the two-digit sample location 

code has been assigned an arbitrary code number. This number, ~bile 

not identified on the sampling location maps in this plan, will 

corresoond to one of the already designated sample locations. field 

samole lo~s and field notebooks will identify this sample as ~eing a 

duulicate and will document its corresponding location, This will 

eliminate any potential laboratory bias resulting from the sample 

labeling scheme. 

In addition to the duplicate samples collected, field blanks (one 

per media per sampling day) are also to be prepared during the 

investigation for each samole set (i,e., surface ~ater samples, 

surface $ediment samples, etc,) The field blanks should be prepared 

at different ;ocations selected at random. As with the duplicate 

samples, the two-digit sample location code used in the sample 

identification number has been assi~ned an arbitrary code number. 

This number, while not identified on the sampling location maps in 

this plan, will correspond to one of the already designated sanple 

locations. Field sample loRs and field notebooks will identify this 

sample as beng a field blank and will document its corresponding 

location. This will eliminate anv potential laboratory bias resulting 

from the sample labeling schell'l'!. 

2.6 Field Analvses 

The followin~ field analyses shall be performed and noted on the 

water quality field d~ta sheet or simil~r fonn shown on the last page 

of the surface water samolin~ standard operating ?tocedure: 

Analx_sis 

pH 
Temperature 
Conductivity 
Dissolved Oxvgen 
Flow 

l 50. l 
170.1 
120. l 

360.1/360.2 
(a) 

a See Appendix IV for description of method. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 2-1 
SAMPLE IO ENT IF!CAT ION NUMBERS FOR SURFACE WATER 

AND L !Qt.I ID SEEP SAMPLES ex:> LLECTED AT THE TEXARKANA S tTE 

Sa:mp le Location 
':ode Number(a) Samele 1'.den_t_i fica ti on Number 

KTX-SW-01 KTX.-SWOl-001 
KTX-SWO 1-00L 
KTX-SW0l-003 
KTX-SW0l-004 

KTX--SW-03 KTX-SW0 3-001 
KTX-SW0 3-002 
KTX-SWOJ-003 
KTX-SW0J-004 

KTX-SW-04 KTX-SW04-001 
KTX-SW04-002 
KTX-SW04-003 
KTX-SW0l~-004 

KT X-s.1- !i5 KTX-SW0S-001 
KTX-SW0S-002 
KTX-SW0S-003 
KTK-SW0S-004 

KTX-5',.7-06 KTX-SW06-001 
KT X-SW06-I) 02 
KTX-SW06-003 
KTX-SW06-004 

KTX-s.1-07 KTX-SW07-00 l 
KTX-SW07-002 
KTl(-SW07-003 
KTX-SW07-004 

KTX·-s.J-08 KTX-SW08-001 
KTX-SW0S-002 
l<T X- SWO 8-00 3 
KTX-SW08-004 

KTX-ru--09 KTX-SW09-001 
KTX-SW0 9-002 
KTX-SW09-003 
KTX-SW09-004 

KTX-$7-10 KTX-SWl0-001 
KTX-SWl0-002 
KTX-SWl0-003 
KTX-SWl0-004 
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Samole Lo::ation 
Code Number( a) 

KTX-SW-11 

KTX-SW-12 

Duplicate (b} 

Field Blank (c) 

TABLE 2-1 (Cont'd) 

Sample Iden ti f icar,_iot1. Nu!Jlber 

KTX-SWll-001 
KTX-SWll-002 
KTX-SWll-003 
KTX-SWl 1-004 

KTX-SWI2-001 
KTX-SWl 2-002 
KTX-SW12-003 
KTX-SWlZ-004 

KTX-SWl 3-001 
KTX-SW14-001 
KTX-SWl 5-0al 
KTX-SW16-001 
KTX-SWl 7-001 

KTX-SW18-00l 
KTX-SW19-001 

(a) See Figure 2-1 Eor locations of surface water and liquid seep 
samol ing points. 

(b) The location of five duplicate samples are to be selected in the 
field. l\.tplicates should be selected for five different sample 
locations. 

(c) Field blanks are to be collected from two locations selected in 
the f i.eld. 
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:.7 Laborato~v Analvsesa 

:he following laboratorv analyses a~e to be performed on samples 

collected during the first round: 

Lahoratorv Analvsis 

l) Volatile Organics; Library searchb 

2) Acid Fraction; Library searchc 

3) Base/Neutral Fraction; Library searchb 

4) Prioritv Pollutant Metals 

5) Iron 

Method No. 

624 

625 

625 

200. 2. 

236 

for the second round of surface water samples, the following 

modifications are permitted for the laboratory analyses: 

Volatile OrKanics; Library searchb select one-third of 
samples 

Iron -- consult with EPA for approval to drop this analysis. 

Noteg 

a 

b 

C 

All laboratory analvses are to be Performed by a qualified and 

experienced laboratory maintaining an active Quailty Assurance 

Program Plan. 

The librarv search is to identify up to 10 compounds with 

concentrations greater than 10 percent of internal standards, 

The 1ibrarv search is to identify up to 20 compounds from the acid 

and base/neutral fractions with Cotlcentrations in excess of lO 

percent of internal standards. 

Deliverables --

1) 

2) 

3) 

4) 

Results from field analyses 

Results of the laboratory analyses 

Completed chain-of-custody forms 

Memorandwn describing fi~ld activities including 

documentation of sample collection and handling techniques. 
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Contingencv -- If the first round does not indicate contamination of 

the surface runoff from the site, the number and locations of the 

second round samples and the analyses performed will be the same as 

~he first round. If contamination of the surface water is detected 1n 

either round, Koopers and the EPA will determine whether additional 

samoling will be reQuired. 

~.8 Pr~oosed Samoling Team 

The following Personnel are designated for the surface water 

samoling activity: 

Field Coordinator - to be designated 

Field Health and Safety Officer - to be designated 

FielG Technicians - to be designated 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3. 0 SURfACE SEDIMENT CH.ARACTERlZAT ION 

Surface sediment samples will b~ collected and analy2.ed from 

drainage courses and other i.ow lying are.as on and adjacent to the 

Koppers/Texarkana site. 

3.1 Sampling Frequency 

Su-dace sediments wilt he sampled twice during the field 

investis;;ation: once during low or average flow conditions of the 

first sur:ace water sampling round and once during the 11first flush" 

of a storm event (i.e., i.men runoff first begins) of the second 

s 11-rface water sampling round. 

3. 2 Sampling Locatirnts 

Tentative surface sediment sampling locations are shown 1.n 

Figure 3-1 and consist of the follc,.,,ing: 

t} Co'-4horn Creek 

0 

0 

0 

One assumed background quality location (KTK-SD-0l) 

Downstream of the seep (KtX-SD-04) 

Do~nstream of Jameson Street near the confluence of the 

Texarkana. site drainage ditch (KTX-So- 06) 

2) Tributary of Cowhorn Cree~ west of the site 

o Upstt"eam of Co'Whorn Creek confluence (K1.'X-SD-03) 

3) On-site drainage ditch 

0 

0 

0 

Opposite the liquid seep at the bend in the ditch (KTX-SD-09) 

At Jameson Street (KTX.-SD-08) 

Upstream of the confluence with Cowhorn Creek (KTX-SD~·07) 
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5) 

Gt"avel Pits 

o Opposite the seep at the north end of the gravel pit 

(KTX-SD-10) 

0 

0 

0 

0 

0 

At 

At 

At: 

At 

At 

the 

the 

the 

the 

the 

discharge point from pita to Cowhorn Creek (KTX-SD-05) 

southern end of the eastern l}i t (l<.TX-SD-l l} 

dischar~e point to the western pit (KTX-SD-12) 

northern end of the '(,,lest pond (KTX-SD-l3) 

center of the west pond (KTX-SD-14) 

Others as are identified in the field, up to three locations 

3. 3 ~amoling Methodology 

A. shovel, trowel, or dredge, depending on the depth of the wa t.er 

at the sampling lo~ation, will be used to collect the surface sediment 

samples at the Koppers/Texarkana site. All sampling equipment will be 

cleaned orior to use or reuse. The standard operating procedure (SOP 

7140; Appendix V) outlines methods for lake and stream bottom sediment 

sampling. Note the accompanving sediment sample log sheet which wit l 

be completed for each sample. 

For the uurooses of establishing background surface sediment 

characterization, an off-site surface sediment samole (as shown in 

Figure 3-1) will also be collected per sampling round, 

The Health and Safetv Plan for this investigation details health 

and safety issues for sediment sampling. 

'.3. 4 Sa.mp le Containers <1.nd Preservatives 

Soecified Analvsis 

Volatile Organics 

Prio~itv Pollutant 
Metals, Iron, and 
Arsenic 

Container Volume 

Two VOA vials 2 x 40 ml 
with Te fl on-
lined caps 

1 wide-mouth S oz. 
pl as tic Jr 
glass jar, with 
Teflon-lined or 
p 1 as tic caps 

Preservative 

4°c cool, 
protect from 
light 
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Soecified Ar.alvsis 

Ac id and Base /Neutral 
F'rac tion Mix 

Particle Si~e Aaalvsis 

Container Volume 

Wide-mouth 8 ot. 
{Class bottle, 
teflon-lined 
cap 

Wide-en.au th 
jar 

3 2 01!. 

Preservative 

4°c cool 

None 

Pac!tai:tin~. marking;, and shipping of samples is addressed in 
Section 4.7 of the Quality Assurance/Quality Control Plan for this 
investigation. Chain of custody -procedures for sediment samples are 
addressed in Section 4.5 of the Quality Assurance/Quality Control Plan 
for this investigation. 

). 5 Sam-Pie Identification and Numbering 

A comorehensive listing of sample identification numbers that are 

to be used for the surface sediment samples is shown on Table 3-1, and 

is summarized as follows: 

Surface Sediment Samples 

Duplicates 

Field Blanks 

28 

3 

2 

33 

One field blank will be c~llected and anlyzed for each day of 

sediment sampling. Refer to Section 2,5 for a detailed description of 

the sample identification and numbering system. 

3.6 Laboratorv Analvses 

The surface sediment samples are to be evaluated for the following 

laboratory analyses: 

Lapora_torv Anal vsesa 

t) Volatile Organics; Library searchb 

2) Acid Fraction; Library searchc 

3) Base/Neutral Fraction; Library searchc 

Method No. 

8240 

8250 

8250 
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Saboratorv Analvsesa Method No. 

:..) Prioritv Pollutant Metals(d) plus Iron 

j\ Arsenic 

6010 

7060/7061 

AS1M D-0422 ": Particle Size Analvsis 

Complete analyses, as described above, shall be performed on the first 

round of sediment samples. For the second round of sediment samples, 

the following modifications will be implemented: 

0 

0 

Volatile Organics; Librarv searchh -- Select one-third of 

samples 

Iron will be deleted from the second round upon EPA approval 

Notes 

a 

b 

C 

d 

All laboratory analyses are to be performed by a qualified and 

experienced laboratorv maintaining an active Quality Assurance 

Progntm Plan. 

The librarv search is to identify up to 10 compounds with 

concent~ations greater than 10 percent of internal standards, 

The librarv search is to identify up to 20 compounds from the acid 

and base/neutral fractions with concentrations greater than 10 

percent of internal standards. 

EPA Method 6010 cannot be used for mercury analysis. Method No, 

74 7l (Manua 1 Cold-Vapor Technique) wi 11 be used. 

Deliverables --

1) 

2) 

3) 

Results of the laboratory analvses 

Comoleted chain-of-custody forms 

Memorandum describing field activities including 

documentation of sample collection and handling techniques 

Contingency -- Should extensive or severe levels of contamination be 

found in the surface sediments on or adjacent to the site, or should 

the results from the two rounds of surface sediment sampling be in 

conflictt additional sampling shall be required to resolve the 
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c~ntradiction and, if necessarv, to ascertain the sources of the 

c~ntamination. In addition. should sampling and analyses of the 

shallow groundwater henea th and .idjacent to the site reveal the 

m~vement of contaminants to nearby drainage ditchest then the sampling 

'.!: surface sediments in those draina2e ditches shall be required. 

3.7 Prooosed Samplin~ Team 

The following oersonnel are designated for the surface sediment 

sa111oling activity: 

Field Coordinator - to be designated 

Field Health and Safetv Officer - to be designated 

Field Technician(s) - to be designated 
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TABLE 3-1 
SAMPLE [DENTIFICATION NUMBERS 

FOR SURFACE SEDIMENT SAMPLES OOLLECTED AT THE TEXARKANA S lTE 

Sample location 
Code Number<a} 

KTX-SD-01 

KTX-SD-03 

K.TX-SD-04 

KTX-SD-05 

KTX-SD-06 

KTX-SD-07 

KTX-SD-08 

KTX-SD-09 

KTX-SD-10 

Sample Iden ti fi ca_ ti on Number 

KTX-SD0t-001 

KTX-S00l-002 

KTX-S003-00 l 

KTX-S D03-002 

KTX-S004-001 

KTX-S D04-002 

KTX-SD0S-001 

KTX,-S nos-002 

KTX-SD06-001 

KTX-S D06-002 

KTX-SD07-001 

KTX-SD07-002 

KTX-SDOS-00 l 

KTX-S D08-002 

KTX-S009-00 l 

KTX-SD09-002 

KTX-SDL0-00 l 

KTX-S 010-002 
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TAB LE 3- l (Cont 'd ) 

3amole location 
Code ~umber<a) Sample Iden ti fie a tion Numbi\r 

!':TX-SD-11 KTX-SDll-001 

KTX-SDll-002 

KTX-SD-!2 KTX-SD12-001 

KTX-S Dl 2-002 

KTX-SD-13 KTX-SDU-001 

KTX-5D13-002 

KTX-SD-14 KTX-S014-001 

KTX-SD14-002 

KTX-SD-15 KTX-SDlS-001 

KTX-SDl 5-002 

Duol icate (h) KTX-SDl 6-001 

KTX-SDl 7-001 

KTX-SD18-001 

Field Blank (c) KTX-SDl 9-001 

KTX-SD20-001 

(a) See Figure 3-1 for location of surface sediment samples, 

(b) The location of three duplicate samples are to be selected 1n the 
field. Duplicates will be selected for different sample locations. 

(c) Field blanks are to be collected from tt,;o locationsJ selected in 
the field. 

'I""-

C' 
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4. 0 SUBSURFACE SOIL CHARACIT.RIZATION 

Subsurface soil samoles from the Texarkana site are to be 

:ollected and analvzed to characterize the degree of contamination of 

!ubsurface soils and che physical proPerties of the soil materials. 

~-1 Samoling Locations 

The following locations (shown 1n Figure 4-1) have been 

tentativelv defined for S\1bsurface soil sampling, They may be 

modified based upon geoPhy~ical survev results, previous geotechnical 

or soil analvtical datat and/or where the presence of pet'lllanent 

structures impedes boring: 

I) 

2) 

3) 

4) 

S) 

Area 1 -- tn the vicinity of the former waste lagoon west of 

the Mt, Zion Missionary Baptist Church, Eight boreholes 

shal 1 be advanced throughout the lagoon to better define the 

lateral and vertical extent of contamination. 

Area 2 -- Along the drio tracks associated with the original 

creosotin,z Plant, Eleven boreholes sha 11 be advanced in this 

area to determine the limits of contamination. 

Area 3 -- In the vicinity of the ~rocessi~g plant and 

associated tanks. Four boreholes shall be advanced in this 

area to determine the presence and limits of contamination, 

Area 4 -- In the vicinity of two large storage tanks east of 

the site and south of the ori~inal plant headquarters, Two 

boreholes shall be advanced where each of the storage tanks 

once stood or where overt corttamina t ion might be de tee ted 

immediatelv outside of the tank footprint. Additionally 1 two 

boreholes shall be advanced between these tanks a~d Jameson 

Street to determine if any migration has occurred off-site. 

Area 5 -- South of the plant site, Four boreholes shall be 

advanced to assess the migration of contamination off-site. 

Mditioi1al bodngs mav be advanced t:o determine the lateral 

extent of contamination, if any. 

-~u·r ::r·:wrnwrn · .. w:nnrnsemz· nsstnrwcwae 
.......,...--sh tre ?NVTtW!tMtn: ·• 11 ·1::1 · I · trlM!~w-• 
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1) 

Area 6 -- West of the bend in Cowhorn Creek, One borehole 

shall be advanced to determine if off-site migration has 

crossed the creek. [f detected, additional borings shall be 

advanced to determine the lateral extent. 

In addition, twenty-two boreho tes sha H be advanced in the 

remaining areas of the site as indicated to ascertain whether 

additional areas of the site might be contaminated and to 

verify con tam in a tion associated with the treated lumber 

storage areas and the former drainage ditch. If evidence of 

overt con tamioa tion becomes apparent during surface water, 

sediment and the subsurface sampling, additional boreholes 

may be necessary. Specific locations for these boreholes 

should be based on the following: 

Information obtained from the review of Koppers Company 

files and interviews with current and former anployees. 

Further information obtained from the inter pre tac.ion of 

his tot'ic a.et ial photographs. 

Indications of soil contamination obtained during the 

geophysical investigation of the site. 

Evidence of overt contamination found in performing 

surface water, sediment and the subsurface sampling; or 

Any other indications of contamination at the site. 

4. 2 Sam i:, 1 ing_ Me th o_do l_o gy 

The specified subsurface soils sample locations will he 

investigated first uith a portable power auget· to ascertain the limits 

of soils contamination and to guide the placement of deeper subsurface 

borings. All samples fr001 the power auger borings will be visually 

described, and on the average, one sample from each power auger boring 

shall be teated for the fotl<Ming consti.tuents~ 

0 Zinc, chromium, copper, and arsenic with a portable x-ray 

f lourescence niachine, or equivalent 
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o Total hvdrocarbon content using an HNu ~ith a lamp having 

aoorooriate ionization potential. 

Standard operating procedures for the HNu photo ionization 

a~~lvier is Presented in Appendix VI, 

Following the preliminary subsurface soil investigation with the 

i)Ortable pow-er au~er, coutinuous borehole samples are to be obtained -

with a drill rig usin~ a split spoon sampler or thin-walled tube. In 

addition, off-site soil samples shall be taken and analyzed. The 

aporoximate location for off-site soil sampling is shown i.n Figure 

4-1. The Standard Operating Procedure (Sop 7115) for subsurface soil -samplin~ using a sPlit spoon is included in Appendix VI!. Field 

equipment will be decontaminated between borings in accordance with 

SOP 7600 (Appendix II). All decontamination wash waters will be 

collected. conta.inerized, and stored in accordance with RCRA 

regulations (no permit required) per 40 CFR, Part 265> Subpart I 
(Appendix II I), 

When samples a1ce removed ft-om the ground• they shal 1 be checked 

for emissions of ·,rolatile organics using the HNu, After the sample is 

ooen, it shall again be checked for volatile organic emissions. The 

disturbed ends of the sample will be trimmed, then the sample will be 

described (soil boring lo~ on the last page of subsurface soil 

sampling SOP 7115), sectioned. and bottled for further analyses or 

storage. All non-analvzed samples are to be archived through the 

remedial desi~n phase. 

The boreholes are to be advanced to a minimum depth of five feet 

below the co~tamination, as detected either visually, with the 

olfactorv senses, or with field testing e~uipment. All non-sample 

materials rentoved from the boreholes shall be collected, 

containerized, and stored in accordance with RCRA regulations (~o 

Permit required) per 40 CFR, Part 265, Subpart I (See Appendix 1II). 

The boreholes shall be Rrouted back to the surface with non-shrink 

ber.tonite-cement mix as the augers are withdrawn from the hole. 
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The Health and Safetv ?tan for this investigation details health 

and safety issues for soil sampling. 

lL. 3 Screening Analvses of Drill Rig Sa.moles 

All samoles shall be screened visually, with the olfactory senses, 

and with an HNu instrument (see SOP 7315; Appendix VI). In addition, 

after the sample has been Placed in a bottle for storage or further 

testin~ , a head space analvsis shall be performed with the HNu. 

Prior to analv2ing the head space in each bottle the soil samples are 

to be held for a period of 4 hours or longer at a temperature of about 

zo0 c. Selected samoles shall be further screen~d by surrogate 

analvsis for zinc, coPoer, lead, chromium, and arsenic using a 

oortable X-rav fluo~escence machine, or the equivalent. These 

selected samoles shall also be analyzed in the laboratory for total 

Petroleum hvdrocarbons us1n~ a modified EPA method 3540/4L8.l 

(infrared s1n.,:trophotometer), or eauivalent. At a minimum, this shall --include sa~~'s from each distinct soils material encountered in the --borehole~ aPProximatelv four samples per boring on the average, 

4,4 Sample Containers and Preservatives 

Specif~ed Analvsis 

Zinc, copper, chromium, 
ar sen 1c 

Petroleum Hvd rocarbons 

Acid and Base/Neutral 
Fraction Mix 

Containers Volume 

One wide---utou th 8 oz. 
glass jar for all 
tests, teflon-lined 
or plastic cap 

One wide-mouth 1 L. 
Rlass jar, Teflon-
lined cap 

One wide,nouth 8 oz. 
~lass jar, Teflon-
lined cap 

Preservative 

None 

Cool t~oc, 
pro tee t from 
li.ght 

Cool 4°c, 
pro tee t from 
tight 

Packaning, marking, and shiooing of samples is addressed in 

Sect ion. 4. 7 of the Qual itv Assurance/Qual tty Control Plan for this 

investigat:on. Chain-of-custody procedv.:es for soil sarnples are 

addressed in Section 4, 5 of the Quality Assurance/Quality Control Plan 

for this inves tiR&tion, 
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~.5 Samele !dentification/Numberin3 

A comprehensive listin~ of samo~e identi.:'ic:atiort numbeu fot ths 

subsurface soil samples is shown on Tablt! !.-: and is summarized by the 
fol lowin~: 

Total samples 
Duplicates (a) 
Field Blanks 

216 
22 
(b) 

TisO,) 

(a) Twenty-two total duplicate samples will ~e collected. As only a 

limited number of the total samoles will be :aboracory analyzed, only 

a limited number of the duplicates flO% of the number of samples sent 

for laboratory analysis), will be laboratory analyzed. 

(b} One field blank will be collected for each day of subsurface soil 

sampling. As the number of sampling days are unknown and only a 

limited number of the total samples will be lab~ratory analyzed, only 

a limited number of the total field blanks will be laboratory analyzed, 

4,6 Labor,~_tory Analvses 

Of those samples selected for the surroga~e analysis as mentioned 

1.n the Section 4,1 (Field Analyses), thirty samoles or fifteen percent 

(whichever is Rreater) shall be analvzed for the followin~: 8 

I.) 

2) 

Acid and Base/Neutral Fraction Hix 

(Caoillarv GC/MS; Method No. 8270); ~ibrary Searchb 

Metals; zinc, cooper, chromium (Method No. 6010), arsenic 

(Method No. 7060/7061) 

a 
All laboratory analvses are to be performed by a qualifieJ and 

exoerienced laboratory maintaining an active Quality As!urance 
Program Plan. 

b The librarv search is to identi fv up to 20 compounds with 

concentrations greatel:' than LO Percent. of intQrnal standards. 

r
C' 
q 

\0 
0 
0 
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I TABLE 4-1 

I SAMPLE IO ENT tFICAT ION NUMBERS FOR SUBSURFACE SOILS 

SAMPLES 00 LU: CTED AT THE TEXARKANA S rn: 

I Sample Location 

I 
Codu Numb er ( a ) Same;l e IJen ti fica_tion Number 

KTX-SL-01 KTX-SLO 1-001 

I KTX-SL0l-002 
a: 

KTX-SLO 1-003 
C 

I KTx:-sr..o 1-004 

I KTX-SL--02 KTX-SJ.02-001 

KTX-S L02-002 

I 
KTX-SL02-003 

KTX-SL02-004 

I KTX-SL-03 KTX-S103-001 

KTX-S LO 3-002 

I KTX-SL03-003 

KTX-SL03-004 

I KTX-SL-04 KTX-SL04-00 t 

a KTX:-S L04-002 

KTX-SL04-003 

KTX-SL04-004 

I 
KTX-S r.- OS KTX-SLOS-00 L 

I KTX-S L0S-002 

KTX-SL0S-003 

I KTX-SL 05-004 

I 
KTX-SL-06 KTX-SL06-001 

KTX-S L06-002 

KTX-SL06··003 

I KTX-SL06-004 
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Sample location 

Code Number<a) 

KTX-SL-0 7 

KTX-SL-08 

KTX-SL-09 

KTX-SL-10 

KTX-SL-ll 

KTX-S L-12 

TAB LE 4-1 ( Con t ' d ) 

!_afflple Identification Number 

KTX-SL07-001 

KTX-S LO 7-002 

KTX-SL07-00J 

KTX-SL07-00I~ 

KTX~SLOB-001 

KTX-SLOS-002 

KTX-SLOS-003 

K'fX-SL08-004 

KTX-SL09--001 

KTX-SL09-002 

KTX-SL09-003 

KTX-SL09-004 

KT X -SL 10-001 

K.tX-SU0-002 

KTX-S Ll0-00 3 

KTX-SLl0-004 

KTX-SLll-00 l 

KTX-SLll-002 

KT X -SL 11-00 3 

KTX-S Ll 1-004 

KTX-SL12-00L 

KTX-SL12-002 

KTX-SL12-003 

KTX-SL12-004 



I 
I TABLE 4-1 (Cont'd) 

I Sample :Wea tion 

Code Number Ca) Sample Identification Number 

I 
KTX-SL-13 KTX-S L 13-001 

I KTX-SL13-002 

KTX-SL13-003 

I 
KTX-5113-004 

I 
KTX=SL-14 KTX-SL14-001 C 

KTX-SL14-002 

KTX-SL14-003 

I KTX-SL14-004 

I KTX-SL-1 S KTX-S L 15-001 

KTX-S LlS-002 

I 
KTX-S LlS-00 3 

KTX-SLLS-004 

I KTX-SL-16 KTX-S L 16-001 

KTX-SL16-002 

I KTX-SL 16-00 3 

KTX-SL16-004 

I KTX-S L-17 KTX-SLl 7-001 

I 
KTX-S Ll 7-002 

KTX-S L 17-003 

KTX-SLl 7-004 

I 
KTX-SL-18 KTX-SL18-001 

I KTX-S Ll8- 0J2 

KTX-SL18-003 

I KTX-SL18-004 

I 
I 
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Sample location 

Code Number (a) 

KTX-SL-19 

KTX-SL-20 

KTX-SL-21 

KTX-SL-22 

KTX-SL-23 

KTX-SL-24 

'!'ABLE 4-1 (Cont 'd ) 

Sample Identification ~umber 

KTX-SL19-001 

KTX-SL19-002 

I<TX-SL19-003 

KTX-SLl 9-004 

...--
KTX-SL20-00 l 0 

KTX-SL20-002 

KtX-SL20-003 

KTX-SL20-004 

KTX-SL21-00 l 

KTX-S L2 l-002 

KTX-SL21-003 

KTX-SL21-004 

KTX-SL22-00 l 

KTX-S L22-002 

KTX-SL22-003 

!<TX-SL 22-004 

KTX-SL 23-001 

KTX-SL2J~002 

KTX-SL 23-003 

KTX-SL23-004 

KTX-SL 24-001 

KTX-S L24-002 

KT X-SL 24-00 3 

KTX-SL24-004 
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Sample toe a tion 

Code Number(a) 

KT:<-SL-2 5 

KTX-SL-2 6 

KTX-SJ 7 

KTX-SL-28 

KTX-SL-2 9 

KTX-SL- 30 

TABLE 4-1 (Cont'd) 

Samplt? Identification Nutt1ber 

KTX-SL25-001 

KTX-S L2 5-002 

KTX-SL25-003 

KTX-SL25-004 

(\J 
KTX-SL26-001 C 
KTX-SL26-002 

KTX-SL26-003 

KTX-SL26-004 

KtX-SL27-001 

KTX-SL2 7-002 

KTX-SL2 7-003 

KTX-SL2 7-004 

KTX-SL28-001 

KTX-SL2&-002 

KTX-SL28-003 

KTX-SL28-004 

KTX ¥SL29-001 

KTX-SL29-002 

KTX-SL2 9-003 

KTX-SL29-004 

KTX-SL30-001 

KTX-S L30-002 

KTX-SLJ0-003 

KTX-SLJ0-004 
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Sample location 

Code Number (a) 

KTX-SL-31 

KTX-SL-32 

KTX-SL- 33 

KTX-SL-34 

KTX-SL-35 

KTX-SL-3 6 

TABLE ..'..-1 (Cont'd) 

Samgle Identification ~umber 

KTX-SL3 l-001 

KTX-SL31-002 

KTX-SL3 l-003 

KTX-SL31-004 

KTX-SL32-001 

KTX-S L3 2-002 

KTX-SL32-003 

KTX-SL32-004 

KTX-S133-001 

KTX-S L3 3-002 

KTX-SL33-00J 

KTX-SL33-004 

KTX-SLJ4-001 

KTX-S L3'•-002 

KTX-SL34-003 

KTX-SLJ4~004 

KTX-SL 35-00 l 

KTX-·S L35-002 

KTX-SL35-003 

KTX-SLJS-004 

KTX-SL36-001 

KTX-SLJ6-002 

KTX-SL36-003 

KtX-SL36-004 



I 
I TABLE .'..-1 (Cont'd) 

I Sample Location 

Code Number (a) Sample !den tificati on ~umber 

I KTX-SL-3 7 KTX-SL3 7-001 

KTX-SL3 ?-002 

I KTX-SLJ 7-003 

KTX-SL3 7-004 

I 
KTX-SL-3 8 KTX-SL38-001 c::::-

I KTX-SL38-002 
C 

KTX-SLJ 8-003 

I 
KTX-SL38-004 

KTX-SL-3 9 KTX-SL3 9-00 l 

I K TX-S t.3 9-a-002 

KTX-SL39-003 

I KTX-SL3 9-004 

I KTX-SL-40 KTX-SL40-001 

KTX-S I.40-002 

I 
KTX-SL40-00 3 

KTX-SL40-004 

I KTX-S L-41 KTX-Sl/41-00 l 

KTX-S L4 l -002 

II KT X -S L4 t - 00 3 

KTX-SI..41-004 

I KTX-SI.-42 1<:1'X-SL4 2-00 l 

I 
KTX-S L4 2-002 

KTX-SL42-00 3 

I 
KTX-S142-004 

I 
I 

~ ........... ~-s.:......i:. ~~- --li.:..1..lo..;._•-..::..:.....:..~~--'..._~....:,__-- ........__. .............. .........__ ~ -- - _L1c...c... 



I 
I 
I Sample Inca tion 

Code Number (a) 

I KTX-S L-43 

I 
I 

KTX-SL-44 

I 
I 
I 

KTX-SL-45 

I 
I KTX-SL-46 

I 
I KTX-SL-4 7 

I 
I 

KTX-SL-48 

I 
I 
I 
I 

~e,le Identification Number 

KTX-SL43-001 

KTX-SL43-002 

KTX-SL43-003 

KTX-SL43-004 

KTX-SL44-00 l 

KTX-S L44-0 02 

KT X-SL44-00 3 

KTX-SL44-004 

KTX-SL45-00l 

KTX-S L45-v02 

KTX-SL45-003 

KTX-SL45-004 

KT X-SL46-001 

KTX-S L46-002 

KTX-SL46-003 

KTX-SL46-00li 

K1'X-SL4 7-00 l 

KTX-SL4 7-002 

KTX-SLt.. 7-003 

KTX-SLI• 7-004 

KTX-SL4 8-00 I 

KTX-SL48-002 

KTX-SL48-003 

KTX-SL48-004 



I 
I TAB LE 4- 1 (cont ' d ) 

I Sample Location 

Code ~mber(a) Saqi_ele Identification ~umber 

I KTX-SL-4 9 KTX-SL4 9-001 

I KTX-SL49-002 

KTX-SL4 9-003 

I 
KTX-SL4 9-004 

'° KTX-S L-50 KTX-SLS0-001 C 

I KTX-S LS0-002 I.('\ 

\0 KTX-SLS0-003 
0 

I KTX-SLS0-004 
0 

I KTX-SL-51 KTX-SL5 l-001 

KTX-SLS 1-002 

I 
KTX-SLS l-003 

KTX-SLS l-004 

I KTX--S L- 52 KTX-SL52-001 

KTX,-S L52-002 

I KTX-SL52-003 

KTX-SL52-004 

I KTX-S L-5 3 KTX-SLSJ-001 

I 
KTX-S 153-002 

KTX-SL5J-0OJ 

KTX-SL5 3-004 

I 
KTX-SL-54 KTX-SL54-001 

I KTX-SLSlt-002 

KTX-SL54-003 

I KTX-SL54-004 

I 
I 

·---- ~•------~ 
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Sample location 

::ode ~umber (a) 

KTX-SL-55 

Du Pl icate (b) 

Field Blank ( c ) 

TAB LE 4-1 ( Cont ' d ) 

Sample Identification Number 

KTX-SLSS-01 

KTX-SL55-02 

KTX-SLSS-03 

KTX-SL55-04 

KTX-SL56-001 through KTX-SL78-001 

KTX-SL79-001 through KTX-SLxx-OOl(d) 

(a) See Figure 4-1 for locations of subsurface soil samples. 

(b) The locations of the twenty-two duplicate samples are to be 

selected in the field. Duplicates should be selected for 

twentv-two different sample locations, 

(c) Field blanks are to be collected for each day of subsurface 

I soil samPlin~. from different locations selected in the field. 

I 
I 
I 
I 
I 
I 

(d) As the exact number of .samoling davs are unknown, the "xx" 

will be filled in with consecutive numbers following 79. 
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-::ii.ese samples shall be fully rePresentative of :he conta~indted dnd 

uncontaminated soils encountered on the site. 

?ina l ly, should high lv con tami.M ted soils be encountered in Area 1 or 

elsewhere on the site, up to 3 samples Per area will be analyzed for 

t~e following narameters: 

Laboratorv Analvsis8 EPA Method No. ·-·-
l) 1 ' ' I'b b Vo au.le 0nvmics~ ~1 rarv search 82/tO 

8250 

8250 

60LO 

~) Acid Fraction; Librarv searchc 

1) Base/~eutral Fraction; Library searchc 

~) Prioritv Pollutant Metals(d) plus Iron 

5) Arsenic 7060/ 7061 

a 

b 

C 

d 

All laboratory analvses are to be performed ~Ya qualified and 

experienced laboratorv, 

The lihrarv search is to identify UD to 10 compounds with 

concentrations greater than 10 percent of internal standards. 

The librarv search to identify up to LO comoounds from the acid 

and base/neutral fractions with concentrations Rreatet than 10 

Percent of internal standards, 

EPA Method 6010 cannot be used for mercury analysis. Method No. 

747\ (Manual Cold-Vapor Technique) will be used, 

Data collected from previous geotechnical testing will be used 

whenever Possible, with EPA aooroval. If additional testing is deemed 

necessarv, a selected number of samples (up to 10 or about l per LO 

acres) that have no aPoarent c.onta1nination may be tested to ascertai.n 

their Physical parameters in sufficien~ detail for engineering design 

PtJrposes. Uncontaminated soils for physical parameter analyses rtre 

defined as those soil samples which show no sign of visual 

C:' 
C 
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:ontamination or detectable organic vaoor as measured bv HNu field 

:esting. Geotcchnical tests that mav be Performed to sunplemeni oaat 
:esting data include: 

Na.turd imisture contenc (AS'ni D-22l6i 

Unit drv wei~ht 

Atterberg limits (AS™ D-0423, AS't'M D-0424f AS'IM D-0427) 

Passing 200 mesh sieve 

Unconfined compressive strength (cohesive soils) 

Vertical Permeabilitv (clays or silty clavs) (AS1M 0-2434) 

Deliverables --

1) Borehole Logs (Unified St:;il Classification, at a mi.ninnun~ but 

including blow counts, HNu, head space readinsi;s and static 

water levels in the boreholes) 

2} Results of surrogate chemical analvses 

3) Results of the laboratory analyses 

4) Results of the geotechnical analvses 

5) Copies of the field notes of the supervisin~ ~eolo~ist or 

Contin~ency -- Should ~xtensive or severe contamination of the 

subsurface soils on the site be indicated, hut not adequately 

characterized by the above described subsurface investigation program, 

additional soil analvses, boreholes, or trenches mav be required. The 

reauired additional borings or trenches may be on-si,e or off-site. 

4.7 Prooosed Sa«rt>linR Team 

The following Personnel are desi~nated for the subsurface soils 
samplin~ activitv: 

~..,..:t¼-i-'W-~DW> ~.__.._. - dz.Ir! tt:Hqr.._.....,..,rtt- 7. 'J r a • 

C' 
C 
Li"\ 

'° 0 
0 
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Field Coordinator - to be designateo 

Field Health ~nd Safetv Officer - to be designa-~d 

Field Technicians - to be deshnated 

To ensure the drillinl 9ubcontrsc:tor is qualified to perform and 

accuratelv document the drilling activities I the subcontrsc:tor will be 

selected based on general subcontractor procurement criteria detailed 

in Section 4. 2 of the Quality Aasuunce/Qua1.ity Control Plan for this 

inveath:ation. Si,ec:ificallv, the experience of the drilling 

subcont~actor will be evaluated baaed on: 

{l) number, size, and degree of difficulty of past projects; 

(2) Pro1ect eXPerienc:e within the state of texas: and 

( 3) review of experience and accreditations of proposed field 

pe·u.onnel Cauoervising geotogiat). 
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S. Q SHALLOW AQU lFER GROUNDWATER INVESTIGATION 

Groundwater samples shall he colle(',ted in order to obtain 

:nformati.on on the hvdrology and water Q\.llll ity of snal low groundwater 

~eneath and adiacent to the site. in auKiliary purpose of collecting 

zroundwater samoles is to obtain additional information on the 

subsurface soils on the site, 

:. , l ~Jer Level Measurement and SamJ?_l ing Freguency 

Measurement of water levels (see Section 4.0 of SOP 7130; Appendix 

7!It) in the thirteen new shallow observation wells and the twelve 

existing observation wells shall be made no sooner than one week nor 

'.:X)re than one month after installation of the new wells, Thereafter, 

water levels in all observation wells shall be measured at leaat 

qusrterlv for a period of one year and whenever samples are taken for 

vater Quality analvses. In addition, water levels shall be measured 

on a freQuent basis (daily to weekly) following at least one period of 

wetter than normal weather to detect whether individual recharge 

e•ents directly influence water levels in the shallow aquifer. To the 

e~tent possible, whe~ever water level measurementg are made, all 

aieasu~e~nt$ shalt be comoleted on the same day. All downhole 

m.ea.surin~ eouipment ghould be propedv cleaned prior to reuse (see 

Section 4.5 of SOP 7130), 

The groundwater in all 13 newly installed on-site and off-site 

observation wells an~ 12 existing onsite observation wells shall be 

sampled for chemical analvses approximately four weeks after the new 

~ells have been installed and again approximately th-~e months later, 

Three to ten ca.sing volumes shall be purged from each well, using a 

bailor 1 perist~ltic pumo. or other appropriate means 1 Prior to 

removing the sample of record. Water Produced during the purging 

operation shall be collected, containerized, and stored in accordance 

with RCRA (40 CFR, Part 265, Subpart t; Appendix III) for proper 

disDosal. th permit ia needed for storage of the water. Should an 

observation well foil to yield the required quantity of water during 

our~in~, the well should be bailed or pumped 
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jrv and the sample obtained as soon as there is sufficient water in 

the well for the required sample volume. If the analytical results 

are consistent, two rounds of samplin~ shall be deemed sufficient. If 

inconsistencies develop, a third sampling round may be required. 

i.2 Samplin~ Locations 

Thirteen locations on- and off-site have been preliminarily 

selected for installation of new observation wells into the shallow 

aquifer (Figure S-1). Alternate localities may he selected based on: 

Further information obtairted from the interpretation of 

historic aerial photo~raphs, described in Subtask lB; 

Information obtained from review of Koppers Company files and 

interv ies with current and former employees, described in 

Subtask lA; 

The ~eophvsical investigation, described tn Subtask 2C; 

Other indications of contamination at the site or conflicts 

with the localities selected, 

The tweive existing; shallow monitoring well Locations are shown in 

FiRure S-2. 

5.3 Ohsetvation Well !nstallation 

The observation wells should be constructed, completed and 

de.velo~ed t\CcordinR to the Procedures outlined in the general, 

standard oDerating Procedure (SOP 7220; Appendix IX). Specific 

details of well construction for this site include 2 inch lDt 

flush-threaded, schedule 40 PVC pipe for the well casing, The well 

screen will be 2 inct ID, flush-thread, manufactured PVC well screen. 

The welt screen will be 10 feet in length and have 0.010 inch slota. 
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~he grouting above the same filter pack will ~ea 2 foot bentonite 

seal followed by a cement/bentonite (10%) backfill to the surface. A 

~ccking Protective steel casing will be cemented into the backfill to 

=rotect the ~ell. 

The observation wells will be developed to as sediment-free a 

condition as Possible using air lifting, surging, pumping or other 

anorooriate techniques. Develot)rtlent will proceed for a minimum of 

t~irtv minutes or 5 casing volumes, whichever takes longer. A 

sediment-free condition will be defined aa less than 0.01 ml of sand 

collected in a 1000 ml Imhoff cone when sampled 1 to 2 minutes after 

!tart of pumping or a total maximum development time of 2 hours. All 

water PrGduced during development of the wells will be collected, 

containerized and stored in CO!Ilpliancc with RCRA regulations (40 CFR 

Part 265, Subpart I; Appendix Itt) prior to proper disposal. ~ 

Permit is needed for storage of the water produced during well 

development. Since all monitoring wells are conversion2 from soil 

borins:ts, no .additional soil sampling is necessary during monitoring 

well installation. Health and safety procedures for monitoring well 

installation are discussed in the Health and Safety Plan for this 

investi~ation. 

5.4 ~amolin~ Methodolo~v 

The staadard operating ,rocedure (SOP 7130; Appendix VIII) for 

groundwater sample collection from monitoring wells is to be followed 

when collectin~ sAmples. The bailing method discussed in section 7,1 

of SOP 7130 is to be used for collecting unfiltered volatile organic 

samples, tn addition to the outlined procedure, all water produced 

durin~ development of the wells shall be collected, containerized, and 

stored in accordance with RCRA regulations (40 CFR Part 265 1 Subpart 

I) prior to proper disposal, t>b permit is needed for storage of the 

water produced during pumping, 

1.0 
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The snecified field blank is to consist of ~wo sets of laborator.y 

cleaned sample containers. One set of containers is empty and will 

,erve as the sample containers that will be analvzed. The second set 

of containers are filled at the laboratory with laboratory 

~~monstrated analyte free water, At the field location, this analyte 

free water is then paued through laboratorY cleaned sample equil)llent 

and placed in the empty set of sample container6 for analysis. 

The Health and Safetv Plan for this investigation details health 

and safety procedure for ~roundwater sampling. 

5. S Sample Containers and Preservatives 

Specified Analvsis 

Volatile Organic Comoounda 

Acid and Base/Neutral 
Fraction Mi:.c, 
Pesticides, and PCB 

Priority Pollutant Metals 
and Iron 

Nitrates 

Container 

2 VOA Vials, 
Teflon-lined 
caps 

l Glasa 
Bottle, 
Teflon-lined 
cap 

Cubitainer 

Cubitainer 

Volume 

2 x 40ml 

l L. 

1 L. 

1 L, 

Preservative 

Cool 4°c 1 

pro tee t from 
light 

Cool 40C, 
pro tee t from 
light 

HN03 to pH 2 
or less 

Packaging, marking, and shipping of samples is addressed in 

Section 4.7 of the Qualitv Assurance/Quality Control Plan for this 

investi~ation. Chain of custody pr.ocedures for groundwater samples 

are addressed in Section 4.5 of the Quality Assurance/Quality Control 

Plan for this inv~stigation. 
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-:: • I, Samo le !den ti fication /Number in~ 

A comorehensive listin~ of sample numbers for shallow groundwater 

samoles is shown on Table 5-1 and is summarized as follows: 

Groundwater samples 50 

Duplicates 5 

Field Blanks _! 

57 

One field blank will be col l,?cted and analyzed for each day of 

shallow ~roundvater samplinR. Refer to Section 2.5 of this plan for a 

detailed description of the sample identification and numb~ring system, 

5.1 Aauffer ~roperties An~Lysis 

Aouifer Properties irt the shallow aquifer shall be determined 

using selected observation wells, which, based on one or more rounds 

of water qualitv analvses, appear to be relatively free of 

contamination. A falling-head permeability test shall be used and the 

standard ooerating procedure for this test (SOP 7720) is included in 

Appendix tX. Any water removed from the wells shall be cJllected 1 

containerized, and stored in accordance with RCRA regulations (per 

40 CFR 265, Suboart t) prior to proper disoosal, Aquifer tests should 

be Performed at approximately five wells, 

5.8 Field Analvses 

The following groundwater analvses shall be performed 1n the field: 

F-'ield Analvsis Method No, 
···---

1) PH 150.1 

2) Conduct.ivitv 120.1 

3) l'emperature 170.l 

r---



I 
I TABLE 5-l 

SAMPLE IDEllT IF I CAT ION NUMBERS FOR 
SHALLOW AQUIFER atOUIDWATER SAMPLES CDLLECTED AT THE 

I TEXARKRlA S tTE 

I Sample location 
Code ~mber (a ) Samel,e Identification Number 

I KTX-W-01 KTX-0W0 1-001 

KTX-OWOl-002 

I KTX-0',,;-02 KTX-OW02-001 

I 
Ktx-owo 2-002 

KTX-CM-03 KTX-OW03-001 

I KTX-0W0 3-002 

I KT X:-00-04 KTX-OW04-001 

KTX-OW04-002 

I I KTX-00-05 KTX-OW05-00 l 

I 
KTX-OW05-002 

KTX-OW-06 KTX-OW06-00 l 

I KTX-OW06-002 

I KTX-00-01 KiX-OWO 1-00 l 

KTX-OW07-002 

I KTX-OW-08 KTX-OWOS-00 l 

I 
KTX-Ot108-002 

KTX-00-09 KTX-0W09-00 l 

I KTX-OW09'-002 

I KTX-<M-10 KTX-OWl0-00 l 

KTX-0Wl0-002 

I 
I 
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Sampl(' 1..oca tion 
Code Numb er ( a ) 

KTX-(X.1-11 

KTX-(X.1- t2 

KTX-CM- t 1 

HW-4 

T A8 LE S- l ( Cont ' d ) 

Samele Identification Number 

KTX-0W 11-00 l 

KTX-OWl l ~·002 

KTX-0Wl2-001 

KTX-0W12-002 

KTX-OW 13-00 l 

KTX-0WlJ-002 

KTX-MWO l-00 l 

KTX-MW0 l-002 

KTX-MW02-001 

KTX-HWO 2-002 

KTX-MW0J-00 l 

KTX-MWO 3-002 

KTX-MW04-00 l 

KTX-MWO 4-0 0 2 

KTX-MWOS-00 l 

KTX-HW0S-002 

KTX-MW06-00 i 

KTX-MW06-002 
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Samo le ltlca tion 
Code Numb~r(a) 

MW-7 

MW-8 

MW-9 

MW-10 

Field Blank (c) 

TAB LE 5-1 ( Cont ' d } 

Samole Iden_tif_ication Number 

KTX-MWO 7-001 

KTX-MW07-002 

Kt X-+f W0 8-00 l 

KTX-MW0S-002 

I<TX--MW09-001 

KTX-MW09-002 

KTX-MWl0-001 

KTX-MWl0-002 

KTX--OW14-001 

KtX-OWlS-001 

KTX-OW16-001 

KtX-OWl 7-001 

KTX-OWlS-001 

KTX-OWl 9-001 

KTX-OW20-001 

(a) See Figut'e 5-1 for locations of observation wells ider1tified as 
KTX-OW-01 through KTX-OW-13, and Figure 5-2 for locations of 
monitoring wells identified as MW-1 through MW-lo. 

Cb) The location of the five duplicate samples are to be selected in 
the field. Duplicates should be selected for five different 
locations and include both observation and monitoring well 
samples. 

{c) One field blank is to be collected at a monitoring well locati~n 
and one at a observation well location. The locations for 
collecting field blanks are to be selected in the field. 
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The following laboratory analytical r,Toeadures shall be t'equited: 

Laboratory Analvsis 11 

i) Volatile Organics; Library searchb 

2) Acid Fraction; Library searchc 

Method No. 

J) Base/Neutral Fraction; Library searchc 

4) Priority Pollutant ~eta 1 s 

624 

625 

625 

200. 2 

236 

300 

608 

S) Iron 

6) Nitrate 

7) Pesticides & PCB's 

Notes --
a 

b 

C 

All Laboratory analyses are to b~ performed by a qurtlified and 

experienced laboratory maintaining an active Quality Assurance 

P rogr am P lan • 

th.a library search u to identify up to 10 compounds with 

concentrations greater than 10 percent of internal standards. 

The library search is to identify up to 20 compounds from the acid 

and base/neutral fractions t,1ith concentrations greater than 10 

percent of internal standards, 

The analysis of the. 25 shallow groundwater samples collected during 

the second round may he modified as follows! 

l) Volatile Organics; Library searchb - select one-third of 

samples collected 

2) Acid Fraction; Library searchd 

3) Base/Neutral Fraction; Library sea~chd 

4) Priority Pollutant Metals - select one-third of samples 

co llecti:ad 

5) Copper, chrome, zfoc and arsenic remaining two-thirds of 

samples collected. 

6) Iron - consult "With EPA 

7) Pesticides and PCB• s - select one-third of saniples collected 
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b 

d 

The : i.hrat'y search is to identify up to 10 comoounds with 

concentrations ~eater than lO percent of the internal 

standards 

The l ibr.ary search to identify up to 20 compounds from the 

acid and base/neutral fractions ~ith concentrations greater 

than 10 percent of the interns 1 standards can be limited to a 

select one-third of the samples. 

If further sampling is required .tfter two rounds due. to 

inc ons ia tencies be tween the first two rounds, then EPA and Koppers 

shall determine selected parameters to be eliminated from the analysis. 

'Deliver ables --

1) Well toga and completion records for all newly installed 

obse::vation wells 

2) Documentatioa of the volume and disposition of all water and 

residual 9oils materials rQliioved from the wells 

)) 

4) 

Copies of the field noubook of the supervising geologist or 

engineer 

All water level measurements and interpret.ations of the 

c:onfiguration of the water table in the shallow aquifer 

Field ana.lys is results 

Analytical laboratory results 

1) Copies of the chain of custody f~rms 

8) RAw data and results of all aquifer tests 

Contingency -- Should extensive or severe levels of contamination be 

found in the shallow aquifer beneath the site, leaving or having the 

potential to leave the confines of the site, or in areas adjacent to 

tho site, installation of additi0rtal observation wells tMY be required 

to ascertain the extent, concentrations, and rate of migration of the 

con t.aminants. Monitoring beyond the one year specified above may also 

be required. 
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5. 10 Proposed Sampling Team 

The foll:::iwing personnel are designated for the shallow groundwater 

investigatioo. .activity: 

Field Coordinator - to be des ign,11:ed 

Field Health and Safety Officer~ to be designated 

Field Technician(!l) - to be designated 

0 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6,0 DEEPER GROUNDWATER INVESTIGATION 

Groundwater samples shall be collected and analyted from 

observation wells in order to obtain information on the water quality 

of the deeper aquifer (aDProximately 50 feet below the ground), and, 

if necessarv, to investigate the hvdrology of the deeper aquifer 

svs tem, 

',. l Water Level Yleasu remen ts and Sampling Frequency: 

AE for the shallow aauifer samples, measurement of water levels 

<see Section 4.0 of SOP 7110; Appendix Vtlt) in the deeper a.quifer 

~hall be made no sooner than one week nor more than one month after 

installation of the wells. Thereafter, water levels in the wells 

should be measured on a quarterly basis and at each time samples are 

obtained for analvs~s of water quality. All downhole measuring 

eGuipment ~.hall be -properly cleaned prior to use (see Section 4. 5 of 

SOP 7130}. 

The ~roundwater in the deener aquifer shall be sampled 

3t>l>roximately one month after installation a f the wells and a~a tn 

aPProximately three months later. Prior to samplinR, a miniroum of ten 

casing volumes of groundwater is to be removed from the well. The 

groundwater is to b~ collected, containerized and stored in accordance 

with RCRA regulations (40 CFR, Part 265, Suboart !) prior to proper 

disposal, No Permit is needed for storage of the water, 

fj, 2 Samoling locations 

Based on available information, installation of two deep wells 

into the deeper aquifer is considered adequate. The location of these 

wells will be selected based on the results obtained :n the soil 

borirtg Program. These wells, in addition to the two existing wells in 

the northeast (MW-11) and southwest (MW-lC) corners of the site (see 

Figure 5-2), and one intermediate well in the southwest (MW-lB) corner 

of the site, should be sufficient to confirm the quality of water in 

the deeper aauifer. 
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~.3 Observation Well Installation 

Observation wells installed into the dee~er aquifer are to be 

constructed and completed using the general standard operating 

orocedure on monitorin~ well construction {SOP 7220; Appendix IX). 

Construction and completion techniques specific to th is site include 

the use of a telescoping well installation procedure, The well bore 

will be advanced through the shallow aquifer using mud rotary 

techniques. Hollow stem augers (IO to 8 inches in diameter) will be 

used to advance the well bore. A heavy mud (l,2 specific gravity) of 

oure high sodium bentonite will be added through the hollow-stem of 

the augers. The mud level will be maintained as hi~h above the 

~roundwater table as possible, this procedure is used to advance the 

well bore into the confining formation below the shallow aquifer. A 

soil sample from the terminus of this vetl bote will be examined 

·lisual lv and with the HNu field instrument for indications of 

contamination. lt will also be analyzed in the labotatory to conf irtn 

that it is free of contamination. 

The well bore will then he sealed off with a 6 to 8 inch steel 

casing to the terminus of the initial boring. A tremie pipe will he 

inserted into the annular space between the well bore and the steel 

casing such that bentonite cement ~rout can be injected into the 

soace, from the bottom of the boring to the top. 

After a 24 hour time period, the inside surface of the casing will 

be cleaned and the well bore will be advanced to its target depth 

(approximately SO feet) using a hollow-stem, dry auaering technique, 

EPA approval and guidance is necessacy should a mud and au~er 

techniaue be required to advance the well bore, 

The well casing will be 2 inch ID, flush-threaded, schedule 40 PVC 

pi Pe. The manufactured welt screen will be 2 inch ID, flush-threaded, 

schedule 40 PVC Dioe with 0.010 inch slots, All piping and well 

l0 

N 
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screen will ,e steam :Leaned Prior to installation. The entire 

~nterval ol ::.he deeJ)er aquifer will be screened. A sand filter pack 

-.,ill extend 2 feet above the ::op of the screen and will be installed 

ag the augers are remc>'led. A S foot bentonite seal will be placed 

ibove the sand filter ~ack followed bv a cement/bentoni;e (10%) 

~ackfill to the surface. 

Twenty-four hours after completion. the well will be developed to 

as sediment-free a condition as possible using ait liftin~, surging or 

t)tlfflpin~ techniQues. A sediment-free condition will be defined as not 

zore than 0.01 ml of sand collected in a 1000 ml Imhoff cone when 

samolin~ 1 to 2 minutes after oumping begins. Once free of apparent 

sediment i the well wil: be Pumt>ed for six hours at 10 gallon3 per 

minute, or eQuivalenc ~olume, 

All drillini mud, cuttin~s and water produced by completion or 

our~ing will be collected, containerized and stored 1n compliance with 

RCRA regulations (40 CfR Part 265, Subpart I) prior to proper 

d~ st,osa t. ~ permit is oeeded for storage of these materials. 

The Health and Safetv Pl.an for this investigation details health 

and safetv procedures for well installation. 

6. 3.1 Soi 1 _Satnolil"!g Methodology 

A sample from the terminus of the initial boring {c-Jnfining layer 

below the shallow aquifer} ts to be collected for laboratory analysis 

to confirm that it is free of contamination. In addition. soil 

samoles are to be taken for field and/or laboratory analysis. Soil 

samples a-re to be collec:ed at :. 5 foot irttervals to a depth of 15 

feets and at 5 foot inter~al~ thereafter> and at each change of soil 

strata. 

The Health and Safetv Plan for this investigation details health 

and safetv Procedures for subsurface soil sampling. 
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~.3.2 ScreeninR Analvsis of Soils 

The followin~ analvses are to be Performed on selected samoles 

:Jllected as noted in Section 6.J.l. 

0 

0 

Visual and olfactorv screening 

HNu analvses <see SOP 7315~ A~pendix Vt) 

Head si,ace anal vs is 0 

0 Portable x-ray fluoresence analysis or eauiva.lent (Zn, Cut 

Cr, As) 

0 Total Petroleum Hvdrocarbons (Infrared spectrophotometry) 

Head space analyses are to be performed uning an H1'b instrument after 

the soil samoles are held for a period of about 4 hours at a 

te~Derature of about 20°c. 

6.3.3 Laboratorv Analvsis of Soils 

Based on the test findinu from the screening analyses, eight soil 

smnoles will be selected in the field and submitted for laboratory 

analvsis for the followin~ Parameters. 

l) 

2) 

3) 

Lahoratorv Analvses 3 

Acid and Base/Neutral Fraction Mix 

(Capillarv GC/MS) 

Zinc, copper, chromium 

Arsenic 

Method No. 

8270 

6010 

7060/7061 

aAll laboratory analvses are to be performed bv a Qualified and 

exoerienced laboratory maintaining an active QA Program Plan. 

6, 3. 4 Soil Samp~e Containers and Preservati,_ves 

Specified Analys~s Contain~rs 

Metals (Zn, Cu, Cr, As) One widemouth 
alass jar for all 
tests, te f lon
lined or plastic 
c:ap 

Presery~t ive 

None 
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Soeeified Analvsis 

}~id and Base Neutral 
Fraction Mix 

Con c.a i lli:.!..! 

One widemouth 
i;ilass j a-r, 
Te flon-1 ined 
cap 

Volume 

8 oz. 

Preservative 

40C Cool, 
protect from 
light 

?acka~in~, markini. and ship~ing of samples is addtetaed irt Section 

~.7 of the Quality Assurance/Quality Control Plan for this 

investigation. Chain-of-custodv procedures for soil samples Are 

addressed in Section 4. S of the Quality Assurance/Quality Control Plan 

for this investigation. 

6. 3, 5 Soil Sample tdentification/Nu!llbering 

Table 6-1 contains a comprehensive listing of soil sample numbers 

to be used for observation well installation soil samples. 

Soil Sltmples 

Du-pl icntes 

Field Blank 

8 

l 

.-1 
11 

One field bl 11nk w i 11 be collected and analyzed for each day of 

subsurface soil sampling. Refer to Section 2,5 of this plan for a 

detailed description of the sample identification .and numbering system, 

All downhole equipment shall be steam-cleaned prior to commencing 

drilling at each hole~ all sampling equipment shall he property 

cleaned nrior to reuse (see SOP 7600). All nonsample materials 

removed from the well shall be coltected, containerized, and stored 1n 

comoliance with RCRA regulaticns per 40 CFR, Part 265, Subpart I, 

Prior to proper disposal. ~ 1>ermit is needed for storage of the soil, 

6.4 ~ervation Welt Mo_nitodl},8 

~. 4 .1 Samo ling Methodology 

The standard operating procedure for groundwater sample collection 

from monitoring welts ia presented in SOP 7130 (Appendix vttt). ln 

addition to the outlined stAndard operatirtg procedurei all water 

"""' 
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TABLE 6-1 

SAMPU: !DENTIF1CAT10~ ~UMBERS 

FOR SOIL SAMPLES COLLECTED FROM DEEPER 

AQUIFER OBSERVATION WELL !~STALLATION AT 

THE TEXARKANA S !TE 

Samole lccation 
Code Number (a) Sample identification 

KTX-SL-90 KTX-SL90-001 

KTX-SL90-002 

KTX-SL90-003 

KTX-SL90-004 

KTX-SL-91 KTX-SL91-00l 

KTX-SL9l-002 

KTX-SL9 l-003 

KTX-SL91-004 

Du Pl ica te (b) KTX-SL92-00l 

Field Blank (c) KTX-SL93-001 

KTX-SL94-001 

Number 

(a) The locations of new dee pet' aquifer observation wells are to 

be determined. 

(b) The location of the dupl ic11ta samf>l~ u to be selected in the 

field. 

(c) The location of the two field banks are to be selected i.n the 

field. 

~ ._, 
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=~oduced durin~ development of the wells is to be collected, 

c~ntainerized, and stored in accordance with RCRA ~egulations (40 CFR, 

?art 265, Subpart I) Prior to proper d£sposal. ~ permit is needed 

f~r stora~e of the water oroduced. 

1'he field blank consiat of two sets ot laboratoi-y cleaned &ampl.e 

c~ntainers, The l':irst set of co11tainers are to be filled at the 

lahoratorv with laboratory demonstrated analyte free water. The second 

s~t of containers is shipped empty. At the field location, analyte 

free water will be passed through laboratory cleaned sample equipment 

and placed in tne emPtv set of 4ample container~ for analysis. 

The Health and Safety Plan for this investigation details health 

and safety orocedures for ~roundwater sampling. 

~.4.2 Field Analvsi~ of Groundwater Samol~s 

The fol lowinsz field 2.nalvses are to be performed on all d.eeper 

acnJi fer samnles, 

Field Anal vses 

l) oH 

2) Conduct ivitv 

3) Temperature 

~.4.3 Laboratorv Analvsis of Groundwater Samples 

Method No. 

l 50. l 

120.1 

170,l 

The following laboratory analvses are to be performed on all 

de~oer aquifer samples. 

Laboratory Analvsisa 

l) Volatile. Otganics • Libra.1,°V searchb 

2) Acid Fractidn; Librarv searchc 

1) Base/Neutral Fraction; Library searchc 

4) Prioritv Pollutant Metals 

MeLnod No. 

624 

625 

625 

200. 2. 
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Laboratorv Analvsis 3 Xethod No. 

5) Iron 236 

300 

608 

~) !'{it rate 

~) Pesticides and PCB 1 s 

a 

C 

All laboratorv analyses are to be performed by a qualified and 

experiellced laboratory maintaining an active QA Program Plan. 

The librarv search is to identify up to 10 compounds with 

concentrations greater than 10 percent of internal standards. 

The librarv search is to identify up to 20 compounds from the acid 

and base/neutral fractions with concentrations in excess of 10 

percertt of int~rnal standards. 

Comolete analyses, as described above, shall be performed on the first 

round of deep groundwater samoles. For the second round~ the analyses 

for nitrate and iron mav be drooped, with EPA approval. If further 

groundwater samplina is re~uired after t~o rounds, selected parameters 

111av be eliminated from the analyses with EPA approval. 

Deliverables --

1) 

2) 

j) 

4) 

5) 

6) 

Well loga and completion records for the wells installed into 

the deeper aQuifer 

Documentation of the disposition of all water produced during 

installationt development and sampling of the deeper wells 

Copies of the field notebook of the supervising geologist or 

engineer 

Field analvses results 

Analvtical laboratory results 

Copies of cha in-of-custody forms 

Contingencv -- Should contamination of the deeper aquifer be found 1 

installation of one or more additional welts may he required, as shall 

determination of the fundamental hydrologic behavior of the deeper 

6-8 
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aQuifcr svstem. In addition, instailation of one or more wells to :he 

next deeper aquifer mav be reauired, as well ae docua1entation of its 

•.111e, hvdroloRV, and quality. Monitoring beyond the one year pe-dod 

soecified above may also be required. 

6.4.4 Groundwater Samole Containers and Preservatives 

Soecified Analvsis Container Volume 

Volatile Organic Compounds 2 VOA Vials 1 2x40 ml 
Te flon-1 ined 
caps 

Ac.id and Base Neutral One Glass l L. 
Fraction Mix, Pesticides, Bottle 
and PCB Teflon-lined 

cap 

Priority Metals and Iron Cubitainer 1 L. 

Nit rates Cub it:ainer l L. 

Preservat: ive 

Cool 40c, 
protect from 
light 

Cool 4oc, 
protect from 
light 

rlN03 to pH 2, 
or less 

Packaain~, markirtR, and shippin~ of samples is addressed in Section 

4.7 of the Quality Assurance/Quality Control Plan for this 

investisi:ation. Chain-of-Cuctodv -pror.edu-res fo-r Rroundwater samples 

are addressed in Section 4,5 of the Qualitv Assurance/Quality Control 

Plan. 

6.4.S Groundwater ~amol~ Identification/Numbering 

A comorehensive listing of samole numbers for deeper groundwater 

samples is shown on Table 6-2 and is summarized as follows: 

Ground water samples 

Duolicate 

Field Blanks 

10 

2 

2 -
14 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 6-2 
SAMPLE IDENTIFICATION NUMBERS 

FOR DEEPER AQUIFER GROUNDWATER SAMPLES 
COLLECTED AT THE TEXARKANA SITE 

Samu le Location 
Code Number Sample Identification 

KtX-MWlB KTX--MWl B-001 
KTX-MWLB-002 

KTX-MWlC KTX-MWlC-001 
KTX-MW l C-002 

KTX-i'1Wl lC KTX-MWllC-001 
KTX-MWllC-002 

KTX-OW-9Q(a) KTX-OW90-001 
KTX-OW90-002 

KTX-OW-91 (a) KTX-OW9l-001 
KTX-OW91-002 

Duolicate (b) KTX-OW9 2-001 
KTX-OW93-001 

Field Blank(e) KTX-OW94-001 
KTX-OW95-001 

Number 

(a) The locations of the two new deeper aquifer observation wells 
are to be determined. 

(h) The location of the two duplicate samples ar.e to be selected 
in the field. Duplicates should be selected for two 
different locatio~s and include both ~bservatiort and 
monitoring well samples. 

(c) One field blank is to be collected at a monitoring well 
location and one at a observation well location. The 
locations for collecting field blanks are to be selected tn 
the field. 
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Refer to Section 2.5 of this plan for a detailed description of 

~he sample iden ti fi ca ti on and numbering sys tern. 

o=t. S Prop_osed Sampling Team 

The followbg personnel are designated for the deeper groundwater 

:.nveAtigation activity: 

Field Coordinator - to oe designated 

Field Heal th and Safety Officer - to be designated 

Field 'Technician (s) - to be designated 
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7 .0 NONSOIL MAT::RIALS DlVESTIGATION 

In order to rie termine the character and degree of contamination, 

:.! any, of noni;oil material encountered on the Koppers/Texarkana Site, 

and to facilitate evaluation of the disposition of theae materials, a 

:ioosoil materials i.nvestigation shall be conducted. 

Nonsoil :n-~..:erials encountered on the Texc1rkana Site that are 

related to past wood treating and wood preserving operations on the 

site or that appear to be abandoned Md not directly U1\der the control 

of or attributable to the cur-rent land OWtlers shall be examined, 

c·1aracte r ized and sampled for indications of contamination using 

a ppro pr iA te techniques. 

7. 2 SaJ!ipUng Location 

No specific sampling localities have beeo identified. The need to 

per form t:h is sub task is dependent on the results of previously 

performed field investigation subtasks. 

7. 3 Analyses 

Analyses of nonsoil materials shall be sufficient to determine the 

nature and the ex tent of their contamination and to assess the most 

feasible method of disposing of the materiAls. Engineering judgment 

is necessary in selecting the tests and analyses to be performed. 

Deliverables --

1) Complete deacri.ptions of al.l nonsoit materials encountered on 
the site 

2) A map depii..ting the locations and extent of rtonsoil material 

encountered on the site 

3) Analytieal laboratory result-, 
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4) Copies of the field notes of the su~l.!tvising geologist or 

engineer 

5) Copies of the chain-of-custody forms 

Contingeucy -- The review and guidance of EPA is essential in 

addressing the occurrence and contamination of noos oil materials on 

the Texarkana Site. Consultation ~ith EPA is required in assessing 

what tests are necessary and ~ether exploration to completely 

determine the extent; and degree of contamination of nonsoil 1Mterfals 

is necessary. 

7.4 Proposed Sampling Team 

The following per sonnet will !:Je made available if the need to 

perfonn this subtask is identified: 

Field Coordinator - to be designated 

Field Heal th and Safety Officer - to be designated 

Field -rechnician(s) - to be designated 

7-2 
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8. 0 :\ ffi QUALITY INVESTIGATION 

Atr samples will be taken in order to ascertain whether hazardous 

air emissions on the Texarkana site exist. 

Samoling Freruencv 

Background air quality are to be obtained using a porous 1 polymer 

:-es in with so 1 vent extract ion and concentration prior to analysis. 

Samoles are to be collected over a two-hour time interval on three 

consecutive davs. On each dav, one upwind sample and two downwind 

samples are to be collected. All samoles are to be collected in 

duo U.cate. 

8.2 Sarnolinit M_ethodologv 

The samole orocedure outlined 1n Appendix Xis to be followed when 

collecting air samples. In order to establish background 

concentrations, one upwind and one downwind sample is to be taken 

off-site as the designated field blanks. The Carver Terra~~ 

subdivision will be used as one air sampling location. 

The Health and Safetv Plan for this investi~ation details health 

and safety Procedures for air monitoring. 

8. 3 Sarnole Containers and Preservatives 

Specified Analvsis 

Polynuclear Aromatic 

Hvdrocarbons 

Container 

Res i.n filled 

glass c:vlinder 

Volume 

40 grams 

of resin 

Preservatives 

Cool 4°C, 

protect from 

light 

Packagin~t marking at\d shipping of samples is addressed in SectiO\.'\ 4. 7 

of the Quality Assurance/Quality Control Plan for this investigation. 
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3.~ Samole Identifica~ion _and ~umbering 

A comprehensive. listin~ of sarnole numbers for air quality samples 

is shown on Table 8-1, and mav be summarized by the following: 

Ait' Samples g 

Dup lie ates 9 
field Blanks 3 

21 

Jrte field blank will be collecte<l and analyted for each day of air 

sampling. Refer to Section 2, 5 of this plan for a detailed 

1escriotion of the sample identification and numbering system. 

l3. 5 Anal vs is 

The an;.ilytical procedure outlined in Appendix X shall be followed. 

Deliverables-~ 

1) Laboratorv analv~es 

2) 

3) 

Chain-of-custody forms 

Memorandum describing collection procedures, sampling 

localities, and sampling times. 

C.on tinii:encv Should severe ~nd extensive air emission hazards be 

encountered on the Texarkana Site, additional air quality studies may 

be :tecessa.rv. These fll,V include, but will not. necessarily be limited 

to, installation of one or more air quali~y sampling stations and 

excavation of test pits for the purposes of i~vestigating the 

emissions that might occur i. f soil or- nonsoil contaminants are removed. 

8. 6 Prooosed Samot in~ Team 

the following personnel are designated for the air quality 

investigation activitv: 

Field Coordinator - to be designated 

Field Health and Safety Officer - to b~ designateJ 

Field Technicians - to be designated 
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TABLE 8-1 

SAMPLE IDENTIFICATlON NUMBERS FOR AI:I{ 

SAMPLES COLLECTED AT THE TEXARKANA S I1'E 

Samo le Location Sample Iden ti fica tion 

Upwind Dav L KTX-AROl-001 

Upwind Day 2 KTlC-AR02-001 

Upwind Day 3 KTX-AR03-001 

Upwind Day L - lAJplicate KTX-AR0l-002. 

Upwind Dav 2 - Duplicate KTX-AR02-002 

Upwind Day 3 - n.i p 1 ia te KTX-AR03-002 

Downwind Day l KTX-AR04-00l 

Downwind Ilty I KTX-AR04-002 

Downwind Day l - Duplicate KTX-AR04-003 

Downwind Day 1 - D...ioticate KtX-AR04-004 

Downwind Day 2 KTX-AR0S-001 

Downwind Day 2 K'fX-AR0 s~ooz 
Downwind Dav 2 ~ Duplicate KTX-AR0S-003 

Downwind Dav z - fuplicate KTX-AR0 5-004 

Downwind Dav 3 KTX-AR06-00l 

Downwind Dav 3 KTX-AR06-002 

Downwind Da.y 3 - Du.pl icate KTX-AR06-003 

Downwind Day 3 - [\tplicate KTX-AR0 6-004 

Field Blank KTX-AR07-001 

Field Blank KTX-AR08-001 
Field Blank KTX-AR09-001 

Number 

a-
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9 .O GEOPHYSICAL SURVEYING 

A survey of the Texarkana site ts to be conducted using 

geophysical instruments; surface resistivity, electromagnetics, ground 

~enetrating r~dar, or some combination of the three. The purpose of 

the geophysical investigation is: 

t) To provide supplemental subsurface information, particularly 

bet~een existing bore holes. 

2} To provide a means of better defining the configuration and 

attitude of important stratigraphic uni.ts beneath the site 

and in particular to identify subsurface irregularities in 

the shallow aquifer. 

3) To provide a means of identifying potential concentrated 

accumulations of contaminants fran the former -wood preserving 

operations on the sitet or any current operations on the site. 

4) To provide information T.olhich may be used to alter or modify 

the subsurface sampling program and the shallow well 

ins ta 1 la tion program described below. 

q. l $amel i.ng Locati.<ms_ 

'l'he location of the test plan will he a 150 foot by 150 foot 

square area located sou th east of the Missionary Ba pt is t churcht 1n 

the vicinity of moo itoring well MW-12 (see Figure S-2). The intent 

w i 11 be to locate the test plan area such that it covers a section 

the former pond, incorporates the area and therefore the strata 

i.den ti fied during the ins ta l la tion of HW-12 and extends far enough 

south to cove·r relatively uncontaminated subsurface soil, ( n,is 

asoumes that the former pond area has the greatest potential for 

contaminated subsurface soils). 

of 

0 
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Appro'.lC.i'.Mtely 1200 linear feet of ground penetrating radar or 

~tee tr om.agne tic traverses w i 11 be performed a cross the area with a 20 

foot spacing: between traverses, A 50 foot grid will ~e established in 

the test plan whereby 9 stations for earth resistivity soundings will 

:>e located. 

9. 2 Survey ~ethodo logy 

Because of the uncertainty as to whether geophysical techniques 

(i.e. resistivity, etectromagnetics, and ground penetrating radar) 

will produce usable information at the Texarkana Site I the three 

techniques wilt be tested for utility and effectivenes::i. 

It ts anticipated that resistivity soundings -will be performed 

first, rollowed by testing of the electromagnetics and ground 

penetrating radar. Should any J or some combination I of the 

geophysical techniques prove effective, a plat\ to investigate the rest 

of the site will be developed and submitted to EPA for review. The 

effectiveness of these techniques in the test program will be 

evaluated based on their ability to accurately determine the known 

subsurface soil conditions found during the installation of MW-12. 

namely water table depth and depths of various soil strata. Also the 

effectiveness will be evaluated based on theLr ability to detect 

expected. anoroolous subsurface conditions in the area of the former 

pond. 

Deliverables --

i.) 

2) 

Contour and isopach maps and stratigraphic profiles of the 

soil materials of the shallow aquifer and other overlying 

materials. 

Memorandum confirming or recommending alterations and 

modifications of the subsurface boring and well installation 

programs. 
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Contingency -- The geophysical investigation program described 

above is highly dependent on the success of !:he tests. The review and 

~uidance 0£ EPA with respect to the test results and the data gathered 

subsequently shall determine whether additional geoptysical work 

ifr1ould be carried out: or whether further work may be eliminated. 

9. 3 Proposed Surveying Team 

The followirtg personnel are designated to for the geophysical 

surveying activity: 

Field Coordinator - to be designated 

Health and Safety Officer - to be designated 

Geophysical Subcontractor - to be des igl"tated 

The ~eophysical subcontractor will be selected based on general 

~ubcontractor procurement criteria <let.ailed in Section 4, 2 of the 

Quality As&urance/Quality Control Plan for this investigation. 

Specifically, the experience of the geophysical subcontractot will be 

evaluated based on: 

(1) Number, size and degree of difficulty of past &orvey projects. 

(2) Project experiertce related to specific contaminants of 

interest (polvnuclear aromatic hydrocarbons). 

(3) Contacting selected references provided by the subcontractor 

to evaluate Past Project performance. 

(\J 

tj 

lt'I 
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APPE~DIX I 

SOP 7 120 SL1RFACE WATER SAMPLI;;G 
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STANDARD OPERATING PROCEDURE 

Title: sm:face-Wat•r- Sampling technique, 
. :umber: 

112( 

t.0 Applicability 

thit St&nd•td Opetating P~oe1durt _(SOP) dttin•• t~• basic technique, and gene~a 
coadd•r:atiolla to b• follow•d for th• collection of wa.tet-quali ty ump Lu fr:::m.. 
riv•~•• lat•• &Jld pond•. th• •P•Citic detail• of actual samplt coll•ction a,e 
higblf depead•et upoa local eonditl0a1 •• w•ll •• upoa the purpo•• ol th• ~•tee 
1uality atudf. Nev•rtb•l•••• c•rtaia ••P•cta ot 1&mpl• coll&ctioa proctdu~e~ 
•~• lad•peadect ot project-•p•citlc variation•. 

u, 
The project iaaaaaor la re1pon1lble tor •n1urla1 that & prop•~ly d•signed \.0 
1ua,llac pro1raa ls p~•par•d prior to any suipl• eolltetlou. tho 1am~\i~6 
pro1r1.111 wtll ld•atify th• general SC.Aflia& locat!oc(1). trequ•acy. iample typ~O 
<crab o~ eoapo1ite>. wat•~-quality paeam•t•t• and ualytlcal proc•dut1s. :~o 0 
tl•ld t•• la ~••poa1ible far familiarlziog th•uelvea witb the •amplin& 
proaraa. &Ad ensuring that all ti•ld equlpmeat is iB prop•~ op•tatins conditiJr 
and that th• 1ppf'opd1t• s&m.ple co11taitter• &Ad 1)C'$01u.•vatlve1 are &vc&i table. ::
field teaa it ~l•o cegpoa,ible (Qr p~oper sample b~adllog •• tp•cified \~ 
SOP 1,10. Rat1.dlln1 and storage of Sampl••· 

J.0 M&tei-iala 

• Project specific tampling program. 

• Sit• area mapa (~.g., USGS 7-112 ~inuta or tS minute quadtangl• topo~,a~~: 
11ap1) 

• S&11ple containers and pr•••~vatives 

• Insul&tad cant&in•tt (a.g .• coolers> fo~ sample stortge and an a.mpta i,;~: 
ot ice 

• tleld equipmeat u specified in the umpl.ing pi:ogra.al and th• ~oc-r:-esi)c:'1~: =-? 
IUD~fa~tuc-er•s m&Aualt. 

• Callb~atloo standacd9 foc- fleld ~quipmeat 

• 
• 
• 
• 

Ba&t oe ratt (fo~ deep ~ivec-•. laket and ponds> 

Weight@d tap• msasute or rlgid gage 

1-1 
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STANDARD OPERATING PROCEDURE 

Title: Surface-Water Sampling teeh11iqu.•• 1\2.( 

4.1 Sample Location S•l•ction 

th• ••l•ctloa of the p~•ei•• 11,11,pllac location require• prol•••iorttl 
judptOat and u uuderstandlo1 of th• pu.rpoae ot tb• 1tudr. Saapling 
location• wb•r• aialn1 l• lacaaplet• tbould b• avoided lt •n av•r&g• 
coapo•ltloa l• required. ottea, •e••• of poor lat•ral or vertlctl ~i~ing 
caa be vt1uallf ld•dtlfled. ror •xaapl~. colo~ or tucbldlty diff•~•ftces I.('\ 

mar b• •PP•reat laNdlat•lr below tbe confluence of a t~ibuta~, and the ~ 
Mia ~ivee o~ at a waatavat•r dl1char1• point. Uae of a fle14 coaducti~\tt\ 
meter ls rtco ... nd•d for deten1inla1 tbe unltonaity of the wat•r '° 
coapo•itloa aero•• the vldth aad depth ot tb• wat•r body. Oftco th• . 
saapliag polat h•• b••a ••l•ct•d, it mu1t b• tls•d by d•tailed desc~i?tt~P 
••P•• or vlth th• aid at st&k••• buoys. or oth•~ landma~k• so that ~tharsO 
cam ldeotltJ th• saapllo1 locatloa. 

4.2 Str•• Smpllns 

4.2.l ta 1ballow 1tr• ... (tho•• whlcb can bo 1atelr ttavetsed on toot> t~ 
•-Pl• container caa be tllled dltectly wltb the flowing wat.a~. 
Unl••• otbel:'lli1a 1p•cltied la the project saaplloa program. sa.aiple 
should be call•ct1d &t mld-deptb in th• sld-tectlou o~ d1ep•tt ftc~ 
~hannal of th• 1tre ... 

4.2.2 tn deep ~lvers. u•• ot • boat or ~•ft will u,ually b• requir1d t~ 
obtala & repretentativ• sampl•· A• with shallo~ ttteams. suptes 
should be abtain•d at mid-depth in the mid•chtnnel unless ot~e,~1se 
specitled ln the 1amplln1 program. str•ua deptb can be det•r~tjad 
u1ia1 & dapth sounder o~ by physical ~••1ur•~•nt with a h•avt:1 
w•l&hted tlazibl• meaau~ing tape oe a ~1gid gage. 

4,2.3 AA Alpha horizontal type 1u:apler should b• used to~ collecti~~ 
1u,,ple1 at a •pacific d•ptb in the wat•~ colwna. Figute l 
llluat~ate• th• op•r&tion at on• oe th••• sampl•~•· 

4.3 Late and Pond Suapllag 

4.3.l Wat•r \~ l&k•• &~4 ponda ia g•n•~ally poo~ly ~ixtd &Rd theC'i\&l 
1tratltlcatloa la traqueatly observed. S1nsl• 1ampl•• c&4 only 
r•p~•••nt th• 1peciflc spot ftoia vhitb they were obtained. Fo~ ~,r 
1tudl••• 1apl•• tak•m at the lnlat<1> and/or outlet ot the t~l• o, 
pan~ are of th• moet lnt•r•1c. ta other ttudl••• a grld it 
••tabll1h•d over the lak• or pond and i&a1pl•• are collected at 
&rld-lln• inters•ctloaa. 

I-2 
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Title: 

5 .o 

4,4 

STANDARD OPERATING PROCEDURE 
Num.ber: 71U 

4.3.2 Al with de•P rlv•rt. aa Alpha ho:i:ontal type sampltc should be use 
tor sample collectioa. 

ta a•a•r•l• th• tbort•r th• tlm• lap•• b•tv••n 1U1.pl• colltction it 
1a1lr■ l1. the mor• r•llabl• tb• r•1ulta will be. c•rtaia ~•tar
qualltr paraaet•rt. 11peclallr pH. t1ap•ratur• 1ad dl11olved oxyger 
1r• to clo1ely related to the •avironat1at ot tb• water that 
uaalaatul r11ult1 cu only b• obtained by ln-1itu fltld 
IN&IUC'IMQtt. 

r---

IPA ba1 dev1lop•d a liat ot rtcoaaended tuapl• eontain1r1, 
pr•••rv•tiv•• and ~aziaua holdln& tlmae tor water quality 
meaaur•m•nt• <••• Federal Regltter 44:69464). Unl••• oth1r:-wii• 
sp•cltled ia the tamplitts proa~aa. tbl1 Ll1t tbould be followed. -
Pr•••rv•tives ~-, bo &ddea to th• l&IIPl• CODt&laetl i4 th• field 
att•~ tilllca. or th• containers ea4 b• pr•-spik•d wttb th• 
pr•••r-v•tive. All sample• 1bould be placed 04 le• iuwedi&tely aft
collectioa and 1bould remain iced until deliv•tr to th• analyti~a~ 
laboc-ator7. 

DocWNnt&t.lo11 

A r,cord mu1t b• kept of every ,ample collectad and •very bottle ~u•t b• ctaa~ 
matkM. pr•ttrably with & waterproot label. A.a •xa.mpl• tield-d&ta sh••t is 
p~ovlded la Figure 2. Proj•ct-ip•eific data she•t• or log bookl m&f b• used. 
The field ~•cord mutt provid• po1itiv• tampl• identificatio~ as w•ll &s the ~i: 

ot the 1ampl• coll•cto~. th• date, tim• and exact location of the sampl• 
eollectloa point. and r•1ult1 of all titld water quality m•asurements. Ot~e~ 
lctoC"m&tlon such &I w•ath•r &ad ttreui-flow conditions should also b• noted. 
All documentation will b• retained in th• tpprop~iat• project files. 

I-4 
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WATER QUALITY FIELD DATA SHE&T 

: Datt 

-
ProJtct No. Prooosa• No. 

... 
Locauon __________ , ______________________ _ 

Station No-------------Station Nam•---------------
ObaeMtt't-------------------------------
Comment8-------------------------------~ 

Location Within T,anuc:t• 

Total Oeoth-------------Skchi Oise Oepth---· ------------

FIELO MEASUREMENTS 
-· 

o-.,tn ramo 00 00 Sat. Conctucw,ntv oH Oeou, VolOCltV 
{meteflJ> (OC) {mg/ 1 J (~) (umho■/cmt (1.1nit1t {metar1) (ft/sect 

--

l 
j 

6 

i 

I 

-· 

•1.tft bin!& and right b1nlc are detarm1n8d facing down11raam. 
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Title: 

1.0 

STANDARD OPERATING PROCEDURE 
Decontamination 

G•n•~al Applicability 

Page 

Date: 
Number: 
Revision: 

1st: Qte l 
1600 
t 

thi• SOP de1crlb•• th• methods to b• u1•d to~ the decontaJDini:atlon of all field 
•qulpmeat which b•com•• potentially coctaainated du~lng a SUI.Pl• tolltction 
task. th• equipment may lnclud• tpllt spoons, bail•rt. trowel•• 1hov11s. hand 
au1•r•• or any otb•r typ• of equipment used during fleld actlviti••· 

Decontaainatioo ls p1rfon111d •• a quality •••urauce measur• and a tafety 
precautlca. It prevents cro11-cootasinatlon betw••a tU1ple1 and also helpt to 
Mlntain a clau working enviroruaant tor the safety ot all field parsonn•l 
lavolved. iacludlng the enviroru:a•ot. 

Decontaaination ls mainly achi•v•d by rinsing with llqulds whlcb include: soap'° 
and/or detergent 1olutl0n1. tap water. deionized wat•r~ and methanol. Equipmenb 
will be allow•d to air dry after being cleaned or may b• wiped dry with cnemicar 
tee• elotha or pap•~ towels if iaudiate re-use is need.-d. Steam cleaning only,O 

can he used whenever possible. -
Th• trequaacy of equipmant use, dictates that mo1t decontamin&tio~ be 
accomplished at •acb sampling sit• between eoll•ction points. Wasta products 
produced bJ th• decontamination procedures sucm as wast• liquids. solid•• rags. 
glov••• etc. will be coll•ct•d and di1po1ad of properlf based on the natur~ of 
contaain&tloa. All cleaning materials and wastes should be stored in a cent~al 
locatloa so•• to maintain control over th• quantity of matarials used and/or 
produced throughout th• study. 

2.0 R11pon•ibllitl•• 

It is the primary responsibility of the sita operations manager to assure that 
th• prop•~ decontamination procedures ate followed and that all waste mataria~s 
produced by decontamination are properly stored and dispos•d of. . 
It ls the re1poa1ibility of th• project safety officer to draft and enfo~ce 
safety measures whieb provide th• bait protectioft for all persons involved 
directly with sampling and/oe decontamination. 

It la th• re1pon1ibillty ot any subcontracto~s (i.e. 1 drilling contractors) ~a 
follow th• proper, deslgaatad d•cootamination p~ocedures that ar• stated ln 
thGl~ contracts and outlined in th~ Project Health and Safety Plan. 

tt la the re1poa1lbilitr of all personnel involvad with sample coll•ction oc 
decont&alinatlon to maintain & clean working environment and to ensure that any 
contaaiauts are not n•gligeatly introduced to tha environment. 

\ 

n-1 
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Title: 

3.0 

STANDARD OPERATING PROCEDURE 
Deeontamination 

Supporting Material• 

Page 

Date: 

-:, f 
l 

lst Qtr :-iumber: . 
Revision: 760' 

1 

• ¢leaning liquids: 
wat.c. tHtbanol 

soap and/o~ dettrgent solutions. tap water. deionized 

• 
• 

• cleaning containers: plastic buckets. galvanized ste•l pans 

• cl•aniag b~usb•• 

4.0 Methods o~ Protocol fo~ Decontamination 

4.1,1 The ext•nt of known contaminatioo will datac-mine to what extent t~~ 
equipmont needs to b• decontaminated. If the extent of 
contamination cannot be e•adily detennirted. cleaning should be don 
acco~ding to th• assumption that the equipment is highly 
contaminated until enough data are available to allow tJsessment of 
the actual level of contamination. 

4.1.2 Adequate supplies of ~11 mate~i41J must be Kept on h&nd. !his 
includes ~11 einsing liquids and othee ~at8rial1 listed i~ 
Section 3.0. 

4.l.3 Th• stand&rd proc•dures listed in the following section can be 
contiderod the procedure for full field decontamination. !f 
dift•r•at or more el&borate p~o~eduros are required for a specific 
proj•ct. th•Y will be spelled out itt th• project work plan. Suen 
v&~i~tions in decontamin~tion may includQ following all, just pact. 
or an expanded scop• of tho decontamination procedure stated he~ei~ 

4,2.l iamave any solid paeticles from the equipment or material by 
btu1hing and then rinsing with availabla tap water. This initi4l 
st~p is perform•d to remove gross contamination. For drilling 

equipment only, steam cleaning will be necessary. 

rr-2 
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Title: 

STANDARD OPERATING PROCEDURE 
D•cootamination 

Page 

Date: 
Number: 
Revision: 

4.2.2 waab equipm•nt saaplet with the so•~ or detergent solution. 

4,2.4 Ria•• with deioniitd water, if necessdry 

4.2.S Rina• with m•tha~ol, if necessary 

1st Qte-
760O 
l 

4.2.6 aep•at entir• procedure or tay parts of th• procedure if nece$saty 

4.2.7 Allow th• tquipmeat or mat•rial to aie dry befor• re-using 

4.2.8 01,po•• of aay soiled materials ia th• de1ignattd dispo1al 

s.o Sp•citlc D•coatamination Proc•dures 

!.l Subi:ursible Pump 

5.1.l Applicability 

This procodure will b• used tc decontaminate submersible pumps 
between Krouad-w&t•~ sample collection points and at th• and of eacn 
day of use. 

o plastic-ntlgene ~pright cylinder 

o 5-10 gallon plastic water ,torage containers 

o d•ioni:ed water tnd dispenser bottle 

5.1.J,l Ouriag d•contamination the submarsiblt pump will be pl~ced 
on & claao sucfac• or h•ld away from ground. 

S.1.3.2 When removing the submersible pump from each well the powe~ 
cord aad dlscha~ge llne will bo wiped dcy using 
chtmical-frw• disposabl• towels. 

S.1.3,3 Clean the upright plastic-nalgene cylinde~ with fitst a 
meth&nol ud tbea & dwioniied wa.tcac- rinse·, wiping th411 fr:-e8 
liquid• after ••ch, 
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Page 

STANDARD OPERATING PROCEDURE 
Date: 

4 

Decoatuiio.atlon 

S.1.3.4 

S.1.J.S 

S,1.3.6 

s.t.3.7 

5.1.3.9 

1st Qtt" 
Number: 7 600 
Revision: 1 

Re~ers• pWllp backwathing ail removable residual water 
pr•••nt ln th• PUlllP tubing. The pwnp should b• shut off as 
soon a1 latertnitt1nt flow ls obterved fro~ the reverse 
di~eh&tge. 

Rlo•• th• stainl••• st••l subm•~•ibl• down hol• pump 
••etioa with a liberal appli~atloa of methanol tnd wipe dry 

Place th• subm•~tibl• pWDp s•ctioa upright in the cylindez:ol""• 
and fill th• cylinder with tap wat•t"• adding so-too ml of tr\ 
methanol for: •V•C'Y olle liter- of watet". t0. 

Activat• th• pwnp ia th• fontacd mode withdrawing water 
from the cyliodot. 

'° 0 

Continue pumping until th• wat•~ io the cylinder is pumped 
down &ad air it drawn through th• pump. At this tim• air 
pockett will b• ob1arved in th• discharge Lin•. Shut off 
th• pump imm•diat•lJ. 

Remove th• pump fros th• eylind•~ &nd place th• pump in t~e 
rev•rs• mod• allo~ing that all remov&bla water be 
disehargtd on to th• ground surface a, discussed in Step 2 

S.1.3.10 Usiag the water ~emainiag in the cylinder, rinse the sealeu 
portion of th• pow•~ chord and dischacg• tube by pouring 
tbe watei:- carefully over the coiled linu. 

5.1.3.11 When reaching the next monitoring well place the pump in 
th• well casing and wipe dry both tnG pow•r and di1chari~ 
lin•• with & cLli•n paper towel as tn• pump is lowerad. 

to &G•ur• that dacontuiinatioa is complete. field blank $amples 
shall be collected using the clean•d subm•rsibla pump. these field 
blanka will b• sub••quontly analyz$d Eor the parameters of interest 
with r•spect to the ground wat•~-

Th• proc,du~• £0~ collectlns the field blanks will comprise using 
tho pump to withd~aw th• tap wat•~ used for decuntan1ination. e~cm 
th• plastic cylindor to s&mpl• containe~s. !hit fi~ld blank S.1J1lple 
coll•ctlon procadute shAll only be perfornad after the materials ~~ 
b• u1ed ~~v• been d•contaaaln&t~d. 

... 
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FEDERAL REGVLATIO~ 40 CFR, 
PART 265, SUBPART I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Federal Regulations ~JCFR, Part 265. Subpart r 

ti.ti1tartl-UMlftd111MfaP:11mOf can...,. 
UN.1'9 N!llllllilltll 

11se refUl,tlmt9 us 1h11 Subpat applr 
to owtt•rt ud opttaton cf all 
hu.udoul wa,i. f•cillttu that ,tore 
contau:im of boudou wa,te. txc.tpt 
H t 1.65.1 ptcmdH othe,wtH, 

f2at7t ~ete••..., 
ll • caa.tafAd b.aldiq lu. ... udou 

waata (j not in socd condJUou. or If lt 
beam, to lHk. the ownat or optntot 
m.uat traut.th■ b.uudou w••~ f.rom 
Ulla coata.Ja# to a coa.taklu thiat lam 
aood coadUfoa. or man.,. th• w11te rn 
toiae otbtt .. , that complf" wtth th• 
reqldnramt, al thJ. Patt· 

1-.1n c .. ,. , •• ,., ..... .
• ••L 

111.t O'MMtOl'opMatormual UM a 
conta!JW ur» of or lined with: 
mat-,fafa whJda will not react with. and 
an ot.bfflirtu compatible witb. the 
huud.cn&a wHta to t,,. 1tond. -.o thar 
lht ability of the containn to cefttain 
the wHte Lt oat uap&ind. 

f 2'&17'1 .,.,........,.4frm---. 
(a) A contaitter holdiq huardoua 

wute mu.at tlway, be clo•ed dunn, 
etorag .. except whell it la nec.1oary to 
add or remove wa■te. 

(b) A container holdfns hua.rdou.a 
WHte miut not be opened. hand.led. ot 
tlotad ln a mffllier which m•11 ruphu. 
thG coatlliner or caud U to leak. 

(Comme1it: lte-ute of coatainen tn 
tramportl:Uoc u ao~emed by U .s. 
O@partment of Tramp.-r.t1aUoa •• 
rerulatlona. includiq: thoM Ht fortb L'l 
48 CFR 173.28:U 
[28U7S comment revtMd by 45 FR 
78&29, November 2S, 1 QIO) 

f 211.17.t lnqilllilMlb. 

The owur or 01MN1tor mwit iru~ 
aNH where coownen are 11tored. at 
Jeut w&ekly, looJu.n, (or leau and tor 
doletoradoo caut«d by corrotloa ov 
othufactore. 
(Comm,nt: S.. f 285.171 tor temed.fal 
acUoq requited il dettrtondoa or leab 
ate detected.J 

1%:N.171 (Au•V119111l 

f2tf..17t ~~
lgNtiblltOt l'Ndwa.--. 

rrnttnm /inafl 
Ccntainffl. haldlq tc;n!tabla or 

reactivo w11.1t• mUJt bo locatmi 1t lead 

15 melett (SO (NI} from Qai,fac:ility'• 
proptirtyline. 

{Conun•nt SH f a11(a) few •ddutonal 
requirtment-.l 

t211.1ff ~ ........ ... 
No11111•11......_ 

f •J fncompatt~to •utN. ot 
fncomp-.tlbi• waotte and utesiala. , ... 
APs,t'.tdlx V fot .umplttt) muat tmt be 
pltc,Jd la the aama contaift.lr. u.nl•a 
I 284.t7(b) f1 coat.piled wit&. 

(b) Hu.ardau. wate aaua.t Ml be 
placed ha u a.a.waabd COGtaJ.Dll' lhAlt 
prevtOUJ.ly held an Incompatible watte 
or tti.attrlal ,...,. Appendi]l V fo, 
examplN). WIIHI I Z85.11{bl i8 
con:iplitd wtta.. 

(cl A atong,t caatain.# boldhl4 • 
hazudoua wute that la lacomJMitlbt. 
with any WHte <w otliu matuiats ,tortd 
nearbr ln othat containan. pil1e. 0~11 
tanu. 01' 1udu. f.mpc1111dmdifl must be 
septnted &oaa lb other m.ttrialt 0t· 
prot•u:ted from them by m.,ua of• dJk-. 
benn. wall. or 0th.et daw:e. 

(Cortrtn1nt: The putpoM of tkfa ls to 
pravent Ore._ inploeiou. PMOt» 
emJ .. ion .. leachiq. or othff dJKhfl'll'O' 
of huudou1 wut• or hazwO!lj wa•tcJ 
conctitutu•nte whJth could nilttlt from 
the mixing of lncornpattble w1.1tu Of' 
mat•rlala if contalnera bree~ or leak.) 

UH, 1,...HI. ... (RIU"1N3 
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APPE:-J 0 IX IV 

FLOW ~!EASL'RE~!DlT BY FLOAT :1ETHOD 
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APPESDIX V 

SOP 7 140 LAKE A:iD STREA,'-1-BOTT0!-1 
SEDI!iE~T SA.'IPLI~G 
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Title: 

LO 

2.0 

3 .o 

4.0 

STANDARD OPERATING PROCEDURE 
Lake and steeaa-Bottom Sedlm•nt Sampling 

... 
Gaftar&l Appllcablllty 

~:umber: 

-

Thit Standaed operating Procedur• (SOP) desec-ibe• th• m•thod• tc be used to 
obtala repretentativ• suipl•• from lake and streua-bottos ttdimtnts. Lak• and 
att,...,.bottoa 1edlMnt saa1pllng ls P•~fot11ad to d•fln• tb• cbeaic&l and ifi some 
c•••• c,hy■ lcal or biological compotlttoo ot Hdlaoot. S•dlment umpllng is 
a•erlf ptrfotmed to dtliait th• •zt9at ot cbe■ieal coataalaatlon within wat•~ 
ty1teu. 

SedlMa~ or bea.tblc matH•hl may be obtain•d directly trora tm&ll ttt>eams u i ng l.f''\ 
trowel• or 1aall shovtli o~ troa lake and pond, utln1 dr•dge/cl.,._ th•ll-type If'\ 

1-.pltr■ • '° 
0 

Sedluat •-Pl•• collected tot" ot"1aaic analy11s wbea pouibl• 1bould b• o 
coll•cted froa tinor sedlmeatt such•• allts &ad cl&f. To collect 1ucb samples, 
s.apllac alt•• will b• ••l•ct•d contittlng of sedlmoat depo1itloa areaa wh•rft 
1llt &Ad cl&f ••ttl• out du• to low cu~~•nt •P••d•. Sample• tor argaalc 
cb .. lc&l ualJ••• should not be collected ttom &reaa •1po1td during low flow ar 
low tld• coadltloa• o~ ia &~••• lmmadiately dowrtgradioat of th• confluenct of 
two atre .... 

Shov•l ~ long or short handle wltb st••l blade. Applleabl• tor small streams 
and brook• whore th• &verag• depth of flow it one foot o~ 1•••· Primarily used 
wh•r• r•pret•atativ• sa.mpl•• can b• collected from th• str•aa baftk or by wadi~g 

trow•l - ba1ic gard•n typ• which retembl•s & sm&ll shovel. Constructed of itee: 
or pla1tic. Prlm&rily applicable for small st~•a.ui.• having a deptb of one f~ot 
or l••• wber• 1amplt1 may b• eoll,cttd from th• bank or by wading. 

Dr•dg• - Ponarf' type plated steel grab dredge. Applicabla for bottom gampling 
where wading la not pot•ibl• and watae depths are gr•atar than two (2) feet. 
Oft•a ut•d from boat or raft and is tlwaya lowered with a rap• or cabl•. 

latpaD•ibllltia• 

It le th• primary ~•spon1iblllty of the project manager to &iture that a 
1uapllng progr&!II l1 designed whieb will provid• an adequate characteri~ation of 
turfae• ~•tar 1edlment1. With r~tpoct to sample collectio~ procedur••• it will 
be the ra1pon1lbllity ot th• sit• operation1/fleld work coordinator to provide 
that all 1edlm•nt samplet •~• collactod in Accotd•nca with tbl• SOP and the iL~, 
specific sampling protocol. 

Supportln1 N&te~l•l• 

o P~oject Specitic Sampling Progt>Ul 
o Sediment Sample tog 
o Deionized water dispenser rln~• bottle 

V-1 
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STANDARD OPERATING PROCEDURE 

Title: ~umbtr: 
7tc. ----------------------------

Methanol dl1pen1er rins• bottle 
Chemical free paper tow•l• 
sampl• log• 
saapl• cootalner1/l&bel• 
Sls-toob foldloc rul• 
100 toot tape 11aaeur• 
Go11l••J•r• protectloa 

... 

Wad•r-typ• rubber boot• C1hallov 1tre&1U) 
Boat or raft (deep rlv•r• aed l&kea) 
P1a,t1c 1,00111• 
Plaatic or calvaalzed •t••l baaln 

5.0 Method or Protocol 

5.1 C.aeral Ptoc•dure 

Sediment 1amplet will be aollected tro• the upp•r one-half foot of botto~ 
tedlmaat. Sampl•• fro■ sm&ll atrelldl.l will be collected •ither trom the 
buk or bf wading into th• ttraaa. Sedlm•at samples tram ponds, lakes o~ 
lat&• rlver1 will be collected tram a boat or raft to that & potltlott c~n 
b• ••tablhbed &rH,llJ tot &d•quat• characteciliatloa ot sediment. 
coapo■ ltioa. 

Sample• will be collacted and immedlataly placed ic th• sampl• containeci 
approprlat• toe th• analy••• to be perfot'm•d. S&Japl• containers for moit 
&G&lJ••• will be pl&c•d la standard gla11 jars. Sample• tor volatile 
orga.n.lc compound aaalytls will be pl&c•d in VOA vials. th• types of ca; 
llaor■ u1ed will depend ou tho analy••• to be perfonned. For all sampti~g 
applicatlOGI except metal• analyses teflon cap liners will be used. Fo~ 
metal• an•lY•••• t•tlom or plaatic cap lin•r• will be used. 

5.2 Standard Procedure■ 

5.2.l con■ult th• project sampling prog~am and ••lect the tampl• 
loc&tloa. Record the 1ampl• point orientation oa a map or plan of 
tb• ttre .. , brook or lak•· 

5.2.Z U1ln1 tb• weighted mea1urln1 tap•• obtala a m•••ur•m•nt to the 
bottoa ot th• •tr••• river or pond. Enter th• d~ptb oa the 
Sediment sample LOI 1b0va la tabla t. 

5.%.3 Use appropriate sampler (i.e., shovel, tro~El, ur dredge) 
to Aam~l@ APdiment. 

5.2.4 At tbe complation of wore at each sediment s&mpl• point. th• 
t1.11pllng mat•rlal1 Ci ••• , ttowelt, 1hovel1, dredge• and basin> must 
h• decontamio•t•d prior to the start of 1amplla1 at the next poi~t. 
All dtcantaminatioa procedure• shall be p•rfot'IDed ia accordanc• wit: 
the SOP 7600 Oecoatuainatioa. 
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STANDARD OPERATING PROCEDURE 

Title: 
Revision: 714' 

... 

6.0 Docwnafttatlon 

A tleld notebook will be maintained lnto which all observations during sampling 
wlll b• •ct•r•d. In addition. a S•diment S&mpl• Log vlll be completed for each 
po hat. 

All •ample volWD.el and bottle typtl will be noted and all bottles will be 
labeled at the point of collection. Chain-ot-cu1tody forms will be completed 
to~ each group of samples. by container, prior to tran1pott off-site and at a 
mlolmua at the end ot eacb fl•ld day. 

IPA. Handbook for Sampling and Sample Preservation of Watar and Wastewattc 
!PA-600/4-82-029, September, 1982 
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STANDARD OPERATING PROCEDURE 

Title: 
Date: 
:-Jurnber: 
Re-.isiun: ______________________ ,., __________ _ 

TASLS l 
SEDIMENT SA.MPLE bdG 

PROJEC'l" NO. _________ fROJ!CT LOCATION 

OAtl 

SAlfPt& POINT DISCIIP'tION/DESIGNATION ___________________ N 

nPK or SUUACS WAHi SOURCE ---------------------

OIPTK OP SUIJ'AC& WAtll i SAMPL& POINT -------------............... --..... 

DUCIIPTIOH r~ SEDIHI.NT SAKPL&: ( include; estim&tioo. ot orgaalc/lnorganic traction. 

-..0 

pt••••nc• of humlc mat•rlal. eolor. oil fllm. odor &tc 

-------------------------------------

R!HARkl -------------------------------

INSPICTOa•s NA.MB ----------------------------

V-4 
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APPENDIX VI 

SOP 7315 OPERATION/CALIBRATION HJu 
PHOTOIO~IZATION A~ALYZER 
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Title: 

STANDARD OPERATING PROCEDURE 

opet~tlon/Callbratioc KN~ Photolonliatloft AJtalyz1r 

_ .. 

Date: lst Qtc-
:-:umber: 731.! 
Revision: 1 

1.0 General Appllcablllty 

thlt SOP descrlb•• th• operatloa and eallbratloa techniques u1ed for 
th• Model PI 101 Photolonl:atloc AAalyzer. maautactured by HNU s11tem1. 
Inc. thl1 lnattumeat l• detigaed to uatur• orcaalc vapor lev•l•. fll•~• at• tht•• dltect r•adlac ran111: 0-20 PIM• 0-200 ppa aad 
0-2000 ppa at a alnleua gala. tlle doteetloa llalta 11 O.t ~P•o Th• 
llneu rue• la 0-600 ppa. th• c•1pon1e time l1 1••• tbaa S seconds to 
9K of tull 1cal1. (All 1p•cltlcatlon1 &re b1nz•a• t1t1rred). 

The Pt 101 t.1 capable of opec-atln1 •lther fro• a c-1char11abl• b1tt•rJ' 
to~ ao~• thaa 10 bourt oc- coatlnuou1ly fro• th• AC battery charier. 
n. record•~ output lt 0-lOO ltV ,so (tull IC&l• d8tlectlOD). 

2.1 Th• ptoject &•olo1i1t or engin••~ will b• rttpon1lbl• foe- the 
calibr&tloa. operatioa •nd maintenaac• ot tb• lasttumeat. 

2,2 th• 1•olo1l•t or eacln••r and/or tleld coordlo&tor v\11 be 
re1poa•lbl• tor the docw:untatloa v~lcb appli•• to the vatlou■ 
p~ocedu~•• pertol:'med vltb the ictttu.maGt. 

I 3.0 Supportlag lt&terl•l• 
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• 
10 pp■ Itobutrl•a• in Z-1 air. CCA590 

150 ppa IIQbUtJl.•n• le z.1 &it 

• tedl&r bags 

• 
• 

tubiag uted tor 1•• trau1ftr t~om cylind•r to bag (it nec•11ar1> 

AC battery ch•~a•r 

• 
• &pprop~i•t• fonu 

• ictlvated cha~coal 

.\.0 Method• OC' Pc-otocal foe- IJse 

4.1 Stud&td Procedure 

VI-I 
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Title: 

P ... ..::e 

STANDARD OPERATING PROCEDURE 
Date: 

Op•ration/Calibratioft HNu Photoionit&tion Atl.&lyz•~ ~umber: 
Revmon: 

operation &nd calibratloa at th• in1teum.eat should b• don• 
ta a contcolled eaviron.mant; l.e., ·tn th• tield ottic•. 
interior of vebicl•• •tc. Thi• is don• in order to control 
working temp•~•tur•, and to protect troa vthlcle •1haustt, 
etc. 

Th• prob• nozzle. •l•ctcode eating handle. and cable at• 
atoted within tbe ifttttWHnt cove~. to ••••llbl•• tbe 
baadl• au1t b• 1cr•w•d to tbe •l•ctrod• ca•ln1. Tbe probe 
ao~zl• auat b• cer•w•~ to tb• cppoait• •nd of th• el1ctrod• 
ca,ins. th• 12-pin connector at the •ad of the cabl• mutt 
tbea b• atta~b•d ~o tb• rott ot tho unit by tvl•tio& it 
dowraward■ until a distinct tn&p and lock l1 telt- t'he uait 
la QOW ready to b9 ~••d. 

P~lor to calibration or use ct the ia1trwunt th• unit 
ahould be allowe4 to warm up tor up to oa•-halt bou~. tn 
tbll time. eh•ck to, •• it the UV light aourc• i1 wortia1. 
Oo not. look: dit••ct.lJ at th!,. light tourett. Alto check to 
••• it th~ ifttak• faft is workins properly. It 11 within 
th• electrod• casing and will &iv• ott a distinct hwa when 
tb• unit it turned oa. 

Check to mak• 1u~• tho level ot charge l1 higb enouch to 
•1:atut• accut&to reading•. Wh•a th• l1Utt"umaat it twi.tch•d 
ta th• BAT't'!IY CH!CK position. the n••dle 1hould dttlect 
up1cal• to w•ll within th• gr••n art& (batt•~Y level) on 
th• t&ce of tba meter. It not. thb unit should be char1•d 
u1in1 the AC charg•t". A 3-hour charg• will bring th• unit 
up 9<W. full charge. With eontinuou1 us•. (e.g .• unit left 
oa for a full day). th• unit should be rtcharged overnight 
tot> a-10 b.oun. 

4.2 Calibration Mnd Maint•aaace 

4,2.1 Calibration should b• done at the beginning 
of eacb day th• in1ttum•nt is u••d. to •nsur• accurate 
~••dins• over th• full rang• of 1cal• that is to be 
n•eded. TWO cylinder• cant~ining tsobutylan• of two 
dltteeent. lu1ovn concentration• &r• to be u ■ ed •• 
calibration&••••· It only on• cylind•r i• availabl•• lt 
should b• of high enough concentration to be withic the 
ezpected ~&cg• uadet ftot"mal use. 

VI-2 
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Title: 

STANDARD OPERATING PROCEDURE 

operatloa/Calibratloa HNu Pbotolonliatloo Analy&•r 

... 

6 

~ate: ltt Qtr 
~umber: 7315 
Revision: 1 

4,2,2 th• ln1trwa•ot should be &iv•• the dynu.lc itto check by 
cc:u,n.•ctlac tb• actlv&tecl cbatc:oal caruaht•r to th• inlet 
ptob•• ~•ln1 fleslb1• tubing. whll• opet&tlnc th• 
laatruaeat la tbe 1aaplla1 mod•. Walt tor a 1table 
teapoa1e. aa4 tbea a4ju1t tb• zero poteatlo .. ter ~atll a 
%ero r•&dla1 l• obtained. thla %eto cheek 1bould be 
p•rforaed b•tor• 1.84 after ••cb callbratloa. th• charcoal 
la tb• canal1tee should be ttplaced at lea1t Qac• every 5 
1_,lln1 d&fl. 

4.2.3 Actual callbratioD la don• br tlrst tllllac aa evacuated 
TMllar baa with&•• tro• th• callbratloa &•• cyllcder 
coatainlna th• blah••t a•• coac•ntratloa. U1e th• 
available tubia1 &ad a.a, otb•~ hookup aaterlal• that are 
pro•ided. B• ab1olutelr aur• tbat the ttdlat bag bat been 
evacuated beto~• tllllac lt vitb c••· Otbecvi•• th• 
callbratioo &•• will b• diluted aad its coacentratloa vl11 
llOt be kaotim. 

•.2.• the appropriate aaalrt•r •~•l• 1bogld be cbotea d•P•Ddlag 
oath• lulo11111 conc•atratioa of the calibration c••· Attacb 
th• probe nozzle to tb• Tedlu- baa &ad allow it to 1111.ple 
tb• 1•• until a 1tabl•• uacbaasing ~••dias 11 r1ported by 
th• analy~er. Adju1t th• span potafttiometer 10 that the 
inatruaent ta&ding agr••• •X&ctly with th• conceat~&ti04 
the callbratloa ga1. 'Jhenev•r th■ span setting is cbang•d 
th• zeroin& procedur• (Sectioa 4.2.2) 1hould b• repeated. 

4.2.5 th• callbration proc■dure shoul~ be ~•P•at•d for th• other 
callbratloo gaa prcvld•d to •nsut• that th• instrwn•ftt is 
calibrated praperlJ aver & wid• ~•age ot seal•. 

4.2.6 All callbratlon check• mu1t be docum•nted oath• 
approfrlat• toc,u (calibratioa form. equipment status form). 

4,3 studud Operatloa 

4.3.1 Aft•~ th• instrument i1 fully calibrated it is r■ adr to be 
uaed. to obt&ia the mo1t accurat• ra&diag. the lowest 
p011lbla scale 1bauld be ••l•cted prior ta sampllng. t·o 
analyze a sepl•• th• probe nozzl• should be placed in 
clo•• prosimlty to tb• ompl• t&klng care not to 
contuain&ta th• prob• with anr mataelal• (1oil. watae). 

4.3.Z All raadlags 1bould be do~um•nt•4 o4 th• appropel&tt torms 
(1aaple log. sample container label). 
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STANDARD OPERATING PROCEDURE 
~ate: lH Qtt" l 
:,,;umber: 7 31~ 
Rev1s1un: 1 

4.3,3 .l "magic 11ark•r•• ls provid•d to cheek mehr ruponu 
periodically, Wh•c the ptobe ls in&Qrted into the markec 
e&p oe next to th• ~•rkee tip & teading of &bout 5 ppm 
,hculd be obtained. Shelter the prob• and m&rktC' from any 
wind wb•a p•rtor'lltia& thlt toat. 

4.3.4 K•te~ callbC'&tion •bould b• ch•cked by th• methods la 4.2 
at the ead ot the d•J• aad uy appropriate ebanc•• •ad• and 
dQCUlleGt•d• 

OocWMat&Uoa 

5.1 rield/t.&b equlPQJllct status tot'fB 

5.3 All doeWMatatloo 1h&ll be retained ia th• project fllea. 

leferance■ 

ID•tnctlon Muu&l foe Hodel Pt 101 Pbotoionization Analyz•~. printed 
by HIN Sfat ..... Inc .• 1975. 
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STANDARD OPERATING PROCEDURE 
s 6 

Title: Operatloa/Callbtatlon HNu Phatolonl&atlon Analyier 
~ate: 1st Qtr:-
:-..umbtr: ,:ns 
Rev1s1un: l 

... 
HHU PI 101 R!CALIBlitION FOl!t 

P~ojeet NIUIIIIVo. leealib~&tlon Date_...,, __ , __ 

Tlme -----------a, Whoa _______ c..:r_n;...i.t...,.> 

Cali bt-&tiOll C•••-= _cy.._\.a\Wln(o;;4.,._,,1t..,S:. .... IwPi...-N.;;;Wll;;;;ba.,•~t""'--_____ e.;:,o~nc:.•::.;.11:.at;,:r;r..::•~t;~l oGg.___ 

Wiler• l•calibtattd: 

(oftlce. fl•ld lab) 

1. 

Batt•~, Check: Ct. 1n ______ _ 
%Aro Adjust: (T, M) _____ _ 

Pleat Callbratloa: 

<u•• hlghet standard 1••> 

Spu Settln1: Initial _____ _ 
Pinal _____ _ 

PPM 

he-s 

D•1ignatad leading _____ p_pm_ 

Po1t Spaa Observed Reading ___ _ 

Pott Calibeation Zero Adjust: <Y. N> _______ _ 

Second Callbr&tlom 

<u•• lover atudardl 

PlD&l Zero Adjuet: (r, N) ____ _ 

calibratecl Sy: 

Ob••rved Reading ---------2-~--
Second iecalibr&tioa N••d•d (Y, N) ____ _ 

Cate: - - _I I -
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Title: 

STANDARD OPERATING PROCEDURE 

Op•~ation/C&llbtatlod HHu Photolonizatloo An&lyzar 

rt!LD/t.AJI IQUIPK!Ht' STATUS FOU! 
, .. 

6 

Date: l:1 t. Qtt" : 
Number: 7lt .. 
Rc:visiun: 1 

T.yp• ot lquipaat ----------------------------
lquipMDt Ho. 

Cal.ibr,atloa/ 
ll&lateauc• 

<c. 1> 

Mtf'. ------------------

Adfs•MltDU 1114• 
St&tUI 

cog, 8914> tnit t •t:-
\C 

1 _________________________________ ...,. 

2----------------------------------'° 0 3 __________________________________ ...., 

·----------------------------------s _________________________________ _ 

6 ________________________________ _ 

7 -----------------------------------· ----------------------------------9 _________________________________ _ 

lO ----------------------------------

11 -----------------~-------------------

12 ----------------------------------

Additional Co111111at~s 
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SOP 7 l 15 SliBSURf ACE SO 1L S,\.\fPL I:iG 

SOP 7210 ROCK-CORE DRILLI~G 

SOP 7211 LOGGI~G OF ROCK CORES 
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STANDARD OPERATING P~OCEDURE 

Title: 

?age ·)i 
l 

Date: 
ltt Qt. :-:umber: 

Revmun: SOP 
l 

1,0 G•n•r•l Appllctbllity 

Thlt SOP d••c~tb•• the method• u1ed la obt•lnlnc 1ub1u~face soil sa.tapl•s ro~ 
ldeatltlc&tloo oe toil grain•1li• dl1t~lbution1, tttatlg:aphic eor:•lati~n,. ~. 
ch .. ical aaalt•i• <lt ~•quired). Sub1urtae• soil 1ample1 •~• obtalntd in 
coajuttdtloa wltb 1oil borlos and maitorla1-well lGttall&tlon program.a and 
prowld• dl~•ct latorsatioa •• to tbe phf•lcal iuuu, of th• tub1urtace 
taYiroDMot. ?hi~ SOP covert tub1urtace toll 1 .. pllas by 1pllt-1pooa onl7, ts 
thla le th• MUI eo1t ottea uatd to~ obt&lalas l&aPl•• fro• uacofttolidated 
d•po•lta. <S•• alto. SOP 7220 - Monltorln1 Well Conatructioa). 

2.0 le1poo1lbllltlee 

tt •hall b• th• retpaftaibllltJ ot the codtt&ct drlllet to prowid• th• 
aat•rl•l• tor obtatain& sub1urfae• 1011 ta.pl••· thl1 iaclud•• the tplit-1poo 
taapl•~ ud aaapl• coatalaers (1l1•d accardla1 to project r•qul~•m•nts> ,1 w•L
•• th• appropriate bo~lftg logt. tt ls th• eontraGt detll•r•a responsibility t 
ulAt&lA ~ coapl•t• ••tot boring log• tor coatract purpo•••· Staodacd 
P•a•t~atlon teats (SP?> (ASnl: 1586-67) will be conducted by the ¢Oatract 
drlll•r lt r1qulr•d by th• proJ•ct. !qulptaeat decoGtaaiaatioa shall 1110 b• t 
r••~a•lblllty ot tbe drill•~• 

tt 1bell b• the re,pantlblllty ot the project geolo1l1t/eacln••t to obs•rve ~t 
actlvltio1 pertaiaiag to subaurtac• soil ta.raplins to eaaur• that all th• 
1taftdu4 prac•dure1 are follow•d ptop•~ly. and to racoed all pertlnent d~t& o~ 
borlD& 101. tt i1 &110 the gealogittl•nglno•c•• eetponalbility to indicat• to 
tb• contra~t detll•~ at what JP•eific depth 1-.mpl•• shell be collect•d. t~• 
s•oloatat/enaln••r will maiatalo custody ot all sampl•• until th•y are shlpped 
to thelr approprlat• d•1tin&tion. 

In addltloa to those materl1l1 provided bf th• ¢oatract dcill•r. th• 
&•olo1i1tl•a1ia••r will pccvid•~ 

o ualytlc&l sample bottl•• and lab•l• 
o borlns loss 
o tleld notebook 
o chalm-ot-cuatody tonu 
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ST,4.NDARD OPERATING PROCEDURE 

Title: Subaurfac• Soil sampling 

Paqe ti 
Dace: ltt Qt; 
:\"umber: SOP 
Revision: 1 

4.0 Ketbodt ot P~otocol fot Us• 

fb• ,am,11na depth interval ls typically on• {1) 1ample p•t evety fiv• CS> 
v•ttlcal feet vitb addltlonal 1apl•• tak•a• &t th• dltctetloo of the project 
1eolo1i1tl•a1ia••r• wb•c aigoltlcut te•tural. vleual or odor ebaag11 are 
•acowat•ttc4. 

Tll• tallowina at• th• atanda~d procedutaa ta be u1td ln advancing casing and N 
obtalolog 1011 auapl••· r---

1.f\ 
Specific c-eqult'eMat• d••cdb•d lo a project•t tuk pl&A m.ay call tor: deviati'\{) 
lo tb• 1t&Ad&td proeedur•• but th••• will be takoa into accouat oft a project 
proj•ct b~aia. Ally deviations fto• specitled proc•dut•• will b• recorded on 
boria1 loa. 

4.2 Standard Procedur•• - Advuelng Ca•ina 

4.Z.1 tll• castag shall be advanced to the required d•~th. All loo•• 
aaterial within th• caaias shall be r•moved p~lor to 1am~llo~. T~• 
ca1ing shall be &dvaac•d according to project req"irtment1. aor1~g'. 
ar• typically &dvuc•d by two m•thod•• drive-and-wa1h ca1ing. and 
hollov-st•■ augetiog. The ca,ing 9hall b• of the flush joint o~ 
f1usb couple type and of sufflciant siz• to allow fa~ soil san:i.pling 
cort~s. aod/or well installation. All easing ••ctioa• shall be 
1t~alght aad fr•• of any obstructions. Hollow-ttam augert or iol~d 
flight aug1r1 with ca•ing may be used accordiQ& ta spacific pro;ec~ 
requirement••• describ•d lo th• ~rojeet task pl&a. It hollow-gtem 
&ug•r• &r• to be used. th• bit shall h• equipped with a plug de~i:a 
to be removed at the r1qui,ed sa.mpling depth, 

6.2.i Yo~ tho•• boring• wblch •acounter obsteuctions. the easlag snatl :e 
,Ldvuc•cl •itbe,: put oc- thc-ougll th• obstruction by ddlli11s. 
,.a.ch&Alc•llr fr•ctuf'iag. or blasti11g < lt e-equi:ed). tt tne 
obat~uctloa i1 bedrock. a cock cor• shall be takoft according to 
peoject e-•qulr1m1nt1 and following the standard peoccdur•t !or ~oe~ 
corlas (SOP• 1210>. 

4.2.3 The u•• at recirculat•d watee shall not be P•t"'i1litted wheu casing is 
b•ina driven. unl••• sp•cified in th• project task pla~. die-act~d 1 

pc-op1el1 docu.manted by th• g•ologistl•ngin••r. 

4,2.4 tt reciecul&ted wat•~ is used all 10011 mat•rial within the easi~g 
tball be r•moved by wa1hiog to th• required suipliog depth usi~g ~ 
mlaimum. amaunt of wat•r· C&C'e shall be t~k10 to limit r1~lreulatlC 
ot tb• wasb wat•~ to thot• tim•• wh•a the w,te~ supply it e1t~tmoly 
lLmit•d or un&vailabl•. 
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Tide: 

STANDARD OPERATING PROCEDURE 

Subturtac• Soll Sampling 

4.3 st,ndatd P~oc•duc•• - Soil Sampling 

Date: 
Number: 1st Qtt' 
Revision: SOP 1 

4.3.1 Subsuetace soll saaplea shall b• obtained using a split-tub• t1pe 
1aapl•t (split spoon> having a 2-lncb o.o. wltb a cor~e1pondi~g L 
311-lacb t.o. and a 24-lncb lona saa,1• capacity. It thall oe 
•quipped with• ball check valve and vill require a flap valv• o~ 
ba1kat-typ• retalaer tor loa••-•oll •aacall41. Samplloc trequ•ncy 
vtll b• •• 1tate4 la Sactloa 4,1. or•• otherwtte spacitiad ia the 
project task plu. 

4.3.2 Saaplln& depth thall be lndepeadeatly detarmin•d by th• lntp•cting 
1•olo1l1t. aa4 ,ay dlscrepaacl•• shall be resolved prior to 
tb• IUph. 

4.3.3 Saaplea thall be obtained u1ta1 the 1t&11d&~d pea•t~ation ttst <S?TI ,'? 
wblcb allow■ tor det•nainatloa of r•1i1taac• wlthla the depo11t1. 
the sampler 1hall be drives uaia1 a 140-pouad hl48•e with & v•rtical 
drop at 30-lncb•• using l to 2 turn• ot tba rop• on the cathtad. ~ 
certltlcate iodlcai:i.a.1 ~zact weiabt ataf b• nqulr·•d tor:- docwunt&t1c 
purpo■••· the auaber ot hUIUr blow• r•qulrtd tor every 6 i1ch•t of 
p•n•tratloa shall be r•coried oa the borins 101. 

4.3.4 Tb• 1ampl1r shall be lmmedlately op•n•d upon etmoval troa th• 
ea1la1. tt the r•cove~y ls inadaquatt, another att■mpt shall be ~ad 
before drillina progr•••••· Adequate recovery should b• no :tss ~~~ 
12 inch••• not including any r1tidual w&sb m&t•rial brought up wi~~ 
the uaph. 

4.3.S the 1&111ple th&ll b• tplit if nec1t1&ry, placed in the &ppropria~a 
coataln•r, labelled. and placed itt th• 1to~age boz. the bo~t~g ~=; 
aa4 tbe tample container/label should contain the totlowing 
lntotmatlon fo~ ••cb 1aaple: sit• n&lll•, bo~ing location. dept~. J:; 
couott. r•cav•ry. sample number and collection date. the tY~• cf 
material thall be indicated la th• boring logs &nd will be dtsc~~~~1 
uslac tb• Uaitl•~ Soll Cl&a1iflc&tioD Sy1t1• (A.Snt: 02487-69 and 
02•11 ... 69). 

4.3.6 \'he 1uple~ shall be clean•d with w&t•~ betw••o att1mpt1 in o:1•~ :~ 
prevent cro11-c0ntaminatioo. tf futthet decontaaaift&tioa is rtqu,red 
SOP 7600 shall b• eaa1ulteo. 

4.3.7 P~oper pracedu~•a for delivery to th• designated laboratory shall :e 
laitlatad whea all 1ample1 are coll1cted. thi1 lnclude1 pack&g\ng. 
1blpplng with sample 1011. analy1l1 r ■quett foi:1a1, and chain of 
t.t111tadf tor:ma. 
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Titfa: 

s .o 

STANDARD OPERATING PROCEDURE 

Subiuttace Soil Stmpling 

OocumtQt&t.i 011 

Oat~: 1st Qt:r 
~umber: SOP 1 
R.tvision: 1 

va~iout fot'iU are required to •n•uee that ad•quatt doeumentation of each sample 
i• tollow•d and will includ•i 

• sa,tple lo&• 
- borlac 101• 
- cb&l4 ot cuitody toNS 

•bipph& tot'U 

ta addltlon. A tleld 101 boot will b• kept•• ao overall log ot all suples tr\ 
coll•cte4 tbtouabout tb• ttudy. All docwaeat• ar• retaia•d in tht approp~i•ta'° 
project til•• ld•flaltoly. 

0 
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P,o;act ___ . ____ .. __ Sit•-------BORING ____ Sh 1 of 

01te Stal'Nd Compl•ted -G,ound elevation -
TotaJ Coptlt Locatian - - Logg•d bv. -
Culftti 1.0--------·------Contt1ctot ________ . ____________ -
Aem•ru _______________________________ -
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Title: 

1.0 

2.0 

3.0 

4.0 

STANDARD OPERATING PROCEDURE 
of 

l 
Page 

Date: 
Numb,:r~ 
Revision: 

1st Qt 
7210 
1. 

Putpo•• and lppllcablllty 

thlt SOP deac~lb•• th• m•thcda us•d tor obtalalns rock core sa.mpl•• tor 
•1habll1biD& th• 1tr&t\g~apbJ, 1t:uctur•• and g1ot•cbnlcat properti•s of t~e 
t'Oclk~ 

1•1,oaalbllitlea 

tt la tb.• ra1poadbllit1 ot th• eonti-act drilltc- to provide tho ntctuary 
•1uipae•~ to~ corin1 ud tc call•~~ th• d•tign&t•d lllmpl••· 

I.(\ 
tt l• th• ~••poa1lblllt1 ot tb• project geologl1tl•n1ln••~ to obs•rv• th• cort 
op•eatlaa u~ to log all cac•• th&t •~•.colltcttd uslna t~• &pprov•d fot'nt. '° 

0 
Supp,ortla1 lf&taei&l& 0 

ill drill ~igs uted to~ rock coring shall b• equipp•d with hydraulic f••d. 
Drlveo o~ d~llled-la flu1h joint ea1lag ih&ll be •mployed. Fot dtivtn c,sing. 
lt uy aot b• a•c••••rf to :•coed the casing blow•~ O~lll eods f~e dellllng 
rock 1baul4 b• NW lo tlz• to miDiaiz• vibtation &Ad cb&tteting. lack core ii~ 
1ball be NX o~ NQ (Wlr• Lloe> o~ a1 e•qul:ed by the P~oject T&tk Plan. Coe• 
barr•l• tball b• of th• imptoved double-tube varl•tl•• 1ueh at thm Cheittansen 
S•ti•• Coe D 110del1 o~ 1qulval1at. &nd lhall be oqulpptd wltb a split inne~ 
tubo. IA 1eaeral. S-foot ba:c•l• will b• employod at th• dlsce•tioa of t~a 
ln1pectlac s•olo&i•t. 

Coting Procedue•• 

4.1.l ?yplcally. soil 1amplln1 and rock coring will b• P•rformea i~ ~~e 
,,... borehole. Ca1ing shall be required for th• full depttl of ~~e 
ov•~burded la bating• in which roe~ will be coted. 

4.1.2 th• ln•p•ctlng g•ologist may illow the use of dl:'illlng mud to 
&dv&nc• tbe boring fo~ unutu•l eombination1 of soil ,nd ground-Ma~ 
coadltioa,. P~io~ to commencing ~oc~ drilling. howev•t. casing 
1ball be inse~t•d la th• muddtd hole and rlrmly s•attd la roe~. 
Bi0d1gradablo drilling tlulds 1ucb •~ Johnion•1 R•v•~t shall be 
u11d. 0th•~ fluid1, such as bentonite 1lu~ry 1 is tubject to t~a 
approval of the project geologist or hi, d•l~g•t~. 

4.2 Pl:'octdure 

4.2.1 Casing sh•ll b• tlt"atly s•ated into th• bedrock surtac• prio~ to 
coa.u,aclns rock drilling. tho d~llling ~ethodt emplaytd shall ~e 
adju1tad continuously to obtain masimu.m ~or• r1covtry of th• coc& 
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title: 

4.3 

STANDARD OPERATING PROCEDURE 

iock-Cor• D~llllog 

s--,le Kudll01 and $tor•&• ... 

Page 

Date: 
~umber: 
Revision: 

ht Qt 
7210 
l 

4.3.1 Upoa ~•moval of th• cor1 bAtrel tto■ th• dclll bolet the split irtc 
tube sball b• reaovtd u4 optue<l and. lt a•c••••tY to tacllltat• 
accu~•t• log1ln1, th• cor• thall be watbtd vbil• it tttta ia th• 
lla•r half. Car• tball b• u••d ia wa1hln1 to avoid rtmovlng flll&ll 
pitc•• ot cor• oe 10ft joint o~ vtln tllllaga. tt th• roct is 1of 
trlabl•• oe ot:hec-vl•• •rcdabl• ud. le tbe opialoa of th• \ntp•cti 
g1olo&i1t. watbiil& will daaac• t:b• core. tbe wa11blac pL"ocus sn.a.ll 
b• caitttd~ r-

r-
4.3.Z n• core •ball be placed la wcodec box•• spoclaltr canatructed t~ 

hold u~ 1to~• rock car••• Th• eor• th&ll be placed lm th• core~ 
vlta the t:op ot th• rum at tb• uppee l•ft cotn•t and the rema.iainb 
eor• placed sequentially ttoa left ta ~igbt acd troa th• r••~ · 
(ft••r••t th• cov•e hinc•> of the boz to th• tront. 0 

443.3 ~odtc block• ma~k•d with th• apptoprtate d•pth &Ad rua numb•~ Jh& 
b• placed b•tw••o ••em ••p•r•t• cot• tua. I4 addition~ wh•r•v•~ 
core 11 lost due to th• preeeac• ot a cavity o~ larc• joint (op•n 
tilled). a 1p&c•r shall b• plactd la th• propet eelatlv• po,ition 
th• core bos. The 1pac•~ shall b• th••~ length~• tb&t oe t~a 
lott core add the d•pth range shall be marked oa the tp&ct~ &tong 
with tbe reason ea~ th• mi11iag cot• <•·I•• cAvity. l&rg• joint. 
etc. l 

4.J.4 th• cot• bo: ihall bo marked on th• top &od two ends with tha 
cli•ot'I nam.. •it• identltlc~tioa. boring nWllb•~• dtpth r~nge. 1n 
box numb•~• th• iQD thall b• indl~at•d on all core bnz••· 

5.0 Docu:untatloD 
.. 

5.l The la•p•ctlnc 1•ol01i1t shall prepar• 
th• boria1 log 1hall be k•pt current. 
aot•d• the la1pectia& s•ologite should 
at th• toltowla1: 

a field bo~ing log of each hori~g. 
In gddltioa to th• data entrie1 
b• eA~•ful to ob1etv• and nota ~ny 

• tntonsatloa OB any blacking o~ g~inding oe th• coee during tho ~un 

... 
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1 

belag dr-Ulad. tbll wlll lavolv•· c&t"•ful attention. to the c-ata1 o 
fted and rotatioa tad th• rate ot tlo~ ot drilling tluid. !hes• 
rat•• 1ball b• adju•t•d •• neces1arr to ~•xlmlz• recove~y. Types ( 
bit• tball also be ca~etully ••l1ct1d •• to dlaaocd tiz•• mat~ii a: 
the contlgucatlon of th• bit tac• &Ad wat•~ porta. 10 •• to produe• 
tb• tislmwa e•covtrf toe ••ch type of rock. Th• lfttpectlng 
&tolo&ltt may requlc• that tbe trp• of bits b• varl•d lo ••eh hola 
•• ditt•r•nt eock type• are •ccountered. Ia no ~a•• 1hall worn or 
d.._.&td bltt be uted. Cor• litter• thall b• chocked '4d replacadi:,~ 
taoa •• exc•••lv• wear ls •Yldeat. ; 

4.2.2 the lupectlng gtologltt tball make u lndec,end•nt d•t•rmtu.tian 1.6"· 
d•pth meaauremeots ud ch•ck hi• det•rainatlona with tho•• made 'ti1) 
tbe drilltag tor•man. Any di•crepaocr sball b• ~••olv•d ia t~• o 
tl•ld &t tooa at it ls dltcov•red. All d•pth meatu~•mentt shall<!:, 
ad• ltt feet &ad teatbt of feet. 

4.2.3 !Very ttfort should be mad• to uto cle&c wat•~ &I & drllllag fluid 
In th• •vent tbat this ls impractical. ~•cltculated w&t•t may be 
u1ad &t th• diter•tloa ot tb• inspecting s•ologl1t. providing -
fettling tao~ and tllt•clng srstes lt provided. It d~llllng mud i 
uted to advaftce th• boring thraug~ the ov•eburd~a. th• hol• shall 
waabed era• ot all mud priot to the comenc•m•nt ot rock drilll~, 

4.2.4 To mlalmi~• cor• loss•• in soft. erodabl• roe~. th• tallowing 
meaaur•• shall b• required by the intpectlng geologist: 

Drilling shall b• restricted to short rans of 2 ~o l !e 

- Drilling water pretsuro 1hall b• kept tow (und•~ lSO ~s 
• 

4.2.S Split-spoon drive •ampl•• may b• taken la any %Ones wnere it is no 
poa•ibl• to drill and obtala satisfactory recovery of 10ft etodabl 
rock.a. Satlstactarr r•covery fo~ thit purpose is dat\ned as SC~ o 
gre&toa:-. 

4.2.6 !he intp•cting geologist tball ~ot permit a full coring tun to~• 
d~ill•d it he su•p•cts core waa left ln the hole oa the pr•vioui 
eua. It this it b•li•v•d to have occur~•d. he 1h&ll dlt•ct that t 
next coring rue be short•n•d by the length of core boliovtd to hav 
been l•ft la th• hole. Thl1 it nec111ar1 to prevent blocking the 
~ore barrel and g~ittding of tb• eo~•-

VII-8 
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Allf •usu1ual action ot ttt• dC'i 11 i:-od•. sudd•n chattering of the col:', 
barrel, capld drop ot the drill rods, etc. 

Oth•e iatormation to includ• oa the boring log shall be: 

Type ot core drlll. locludlac 1i&• ot cor•. 

Leoctb of core reco~•r•d to~ each l•ft&tb drilled. with resulti~g C
perc•ntac• ot recov•rJ. 

- ll•v•tioQ ot any d•ptb at driltiag at which deill wat•~ ii lose i~ 
m&king borings. 

Th• b•drock thall b• d•1cribed ltt accordance with the proc•dur•• outli~ed 
ln tb• SOP 7211 CLogglag or Rock cores> and will include: 

1. rype: Granite. slate, shale. limestone, gneiss. sand1ton•. ate. 

2. Conaltion: Brok•a. fls1ur1d, laminated. jolntad. massive. etc. 

3. Harda•a•: Soft. hard. madiwn hard. vary hard, etc. 

The inspecting geologist sh&ll identify the borehole by m&r~ing t~a 
ldentitlcation nwnb•~ of th• boranol• oa the casing. 

All docwa•nt•tloa shall remaia ia the project files fo~ an indefinite 
period at time following compl~tioa of th• project. 
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Date: 

Title: lock-<:ore Orilllng 
Number: ht Q 
Revision: 721 

iOCl CORI SAMPt.! LOG 

PtocnC't NO. ___________ _ PROJECT NAM& _________ _ 

DAD ______________ _ 

SIU t.OCATION/801UHQ NO. 
IIOIIUOaDIG WIIJ. tllS'tALl.ED CY• N) __ _ SOIIMC LOG ('l. N) --------. 

tot.AL. DIPT!I 
t.arCTH or cou _____ _ 
UCOVbY f. ______ _ 

COi.i ao:i MO. -------

!OU?P!®ll" USID -------------------------

COt.UC'tOl.1S NA!O& --------------------------

tOTAL TIHB ___________ HRS. 

!lOCIC OISCtIPTION: TYP!:/NAKB ----------------------

COLOa -------•-----------------D!MStIYIKA.a.DNESS ___________________ _ 

staucwR.U.1tanntAL rutuus ---·----------------

COMMIM'?S ------------------------------

LA.I OUIGX4%IOM -----------·-------------------PUHHU A!al.YSIS (ffll!> _______________________ _ 
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Date: ht Qt:-
Numbu: 12\ 1 
Revision: 1 

1.0 Purpo1e and Appltcabillty 

Thl• so, d•tc~lb•• tb• peoc1dur11 tor th• log1la1 ot ~act COC'• ln ord•~ to 
provide• wltten descrlptloa ot tbe roct condltlona tncouat•r•d in indlvidu,1 
ta1t bo~ln&•• Th• batlc objectlv• of d•1cribln1 ~oc~ cores lt to peovtd• a 
eonci1• record of lmpoC'tant geological &Ad pbJtlcal ch,racteelttlct of the ~ock 
core 1ucll aa: eoclr. typ•Ja.-. U tbologlcal/ttructuC'a1 ttatutet, aa, phy1 ii:al 
coadltlon1. lncludlaa alteeatloa, and aay special &•ologlcal. aiaetalogicaL. 
other teatur•• pertlnont t:o l11t:et>pr1tatlo11 ot th• 1ubturfac• condltiou. 

2.0 l•1poa1lbllitlea 

3.0 

It 1hall be th• respon,lb\llty ot th• p~oj•ct c•ologl1~/tngint•t to maintain 
aocurat• ttcord1 ot all cor• sa.mpl•• that &ta collecttd and alto &ny eoring 
atttaft• wblcb fall to r•t~l•v• • ttJDpl•. 

Supportlaa Materials 

• Bot:lac logs 

• 
• 
• 
• 
• 
• 

Hark•~ to~ libelling 

Core boz•• (usually provided by d~illlog gubcontracto~> 

Dilute hydrochloric tcid 

Rock h&aNr and pea k.nlta 

Slz-foot folding rule .. 

4,l Ceneral Iafot'll'lation 

Tho tollcwiag features shall bo noted eor all rock typ•s: 

&ttituda of bedding, cleavage or Eollatlon plan••• and the ease oc 
spltttiag &long auch pluest 

the attitud& and degree of Jointing. whether open ~r filled, as WQLL 
•• evid•nce of 9h~•ring, crushing, o~ f&ultiBgi 
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th• d•ct•• of ,ltttatioa or w•1th•~Jng, hardness oE th• rock. and 
otb•t eagin••eing pr:op•eti11; 

the 0 RQD .. (Rock. Quallty D1tigr1atlou) for: HI: or l&rgec • iu eoru. 

4.2.1 A typical detcr:lptioa ot &a lgntou• or metamorphic r:ock thall 
luclud•~ 

color; 

ldtatitlcatloft of th• majo~ minerals aad &a ••tieatio~ of 
amaunt ot each min•ral (p1rcent•1• estimate, may b• used)~ 

textural lnfotmatioo &nd t•xtural var:iatlon• including ~ld•~al 
or:ltnt&tioni. gr1ia shap••• lntergrovt.hs. description of 
pb•aocry1ts. and gr&itt-slt• iotorm.ation~ 

lats•~ str:uctural teatur•~ sucb •• joiotlng. flow banding. dip 
of bed1. contact talationsbips. nature ot metUIOcphism. tni t~J 
hydtoth•mal effect1; 

4,2,2 In th• field. igneou1 rocks should be classified according to 
texture and min•ralogy/color to arrive at & gan•ralizad group nat0• (fjr 
•zampl•. graoit•. &northosita or basalt>. Field detcriptions of 
cAt&cla1tle rocks shall include infOC"ffl.&tion on the nature of the 
catacluh, the type ot ot'lginal roct.. tit.• of bloc~s or eluts, presence 
of gouge. minetall%atioa, and the width of tona(s). 

4,2,l It• d■tall•d petrographic exa.iriin&tion is perfor-:ned, a mo~• datai~~c 
cl&•aitlcatiaa syst•• ihall b• utilizod. 

r .--

Iga•oua rocks shall be classified according to nomenclatura 
teccaa•nd■d by th• IUGS Subconmission on the Syttematics of tgnaou~ 
Roe u (19 7 3 l • 

- w-cma"::dllllu s tt 
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Metamorphic rock•• wltb the e1ctpt(om ot cataclattlc rockt, shall 
cl•••ltl1d accotdlnc to th• manaer outllatd la fravi, (1955>. A 
mln•r•l n1.11t• shoul4 prefls a 1tructural teta (e.g., garnet-mica 
1chllt of' 11u1covlte-blotlte-1uart~ gaeitt; the ptetl& "m•t•·• may b 
u114 to~ ~oaks that retala th•l~ otlglnal tabrlc •·&·• atagabbco> 

Cataclattlc rock• tbould be claatltl•4 according to Hlggia• (1111> 

4.3.1 A typical d11crlptloa of a 11dlmaatat1 rock shall lnclude: 

- coloe: 

tezture of the rock. including &41 information OQ gc&in si~a( 
&nd ld1ntiticatioa and 1stim&t•• ot amouats of ~inerals and 
tottils; 

lnformatloa on llthltlc&tlon and·dl&gtnetl1, sedimentary 
1tructue••• and ttt&tigr&phic rel&tlonthip•; 

th• nature of the cementing matarial occupying the 
lntergr•nulae sp&cas; 

any sadimeataey structuces including & description of t~a 
b•ddiag. aad any foatures which are useful in dettmining 
geopet&l rel&tiontbips; 

4,3,2 Cla1aitlcation of s•dim•ntary rocks. both in core and in tha (ta:1 
should be bated upon graia fit• <W•ntworth. 1922), color or mineralog1 ~~ 
ha~daHa; 

4.3.3 tf d•t•iled petrographic examination is perfor:-m•d• one of tha ~ota 
deailad claa1ification system• should bQ used. th• system by Folk <t1T~> 
h 1u11e1tad. 

S.O Spacial te1t1/Aftaly1•• 

5.1 Numeroua analytical techniques a~• &vaitabla to assist the core logger~~ 
hl1 azamiaatlo~ of th• roe~ core. th•s• include~ 

VII-14 
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STANDARD OPERATING PROCEDURE 

Lo11l4& of aock cor•• 
Dace: 1st Q· 

... 

-
-

thlD ttdtloa aaal11ls: 

chemical analytlt; 

radlomet~ic •&• d•t•nalaatlont: 

:-lumber: 
Revision: 

. .. 

5.2 saa,l•• to be tetttd o~ analyzod shall be ••l•ctod and trantmltttd in 
accorduc• vita e•quired ptocedur••· 

Doeuaeat&t.1011 

6.1 ill d••eriptlv• data shall be noted ca the final/geologic boring by 
,u,.nialma 1•olo1itt(t) tor core logsiac. 

72L 
t 

6.2 ill flaal boring logs shall be rtvi•wod by th• sit• oe regional geotogii 
to a11ure coapl•t•u•s• and technical accuracy. 

6.2.1 AAy chang••• ,dditlon•• or d•l•tlont to the logs shall b• made ,o 
tb&t the oelgiaal entry (~otdl and/or nu.m.bors) it still ltgible. Under: 
cltctdtlltuc•• will any oratur•• b• allow•d. tt tsttntive d•l•tlons and 
additioaa •r• n•c••s•fY. th•a & second bo~tng log torm may b• &tt&ched t 
th• oricinal and la.balled with th• otiginal th••t numbeC" Uld & Utdl tt~•

&tter 1ald nWllb•~· 

6.2,2 Upoa eompl•tion of this ~•vi,w. th• 1it• o~ regional geologist ih. 
lnitl&l ud date th• '"Ch•cked by" uctioa oe th• boring tog. 

6,3 ~ll do~wuntatioa shall remain in the p~oject fllas fo~ an indefini:a 
period ot time following completion oe the project. 

VII-15 
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PROJICT HO. 
PROJ£CT HAM! _______ _ 

DA%1 ______________ _ 

SIT! LOCAT!ON/SORIHG NO. 
MONttOltffG WILL INStA.t.t.£0 <Y1 M) ___ _ BO!IHG LOG (Y, N) 

tOtAL DEPTH 
t.!HCtlf or cou _____ _ 
uc:onar 1i ______ _ 

COU BOX MO. __ , ....... __ _ 

!QUtPMIDIT USID ---------------------------COCJ.ictOl" S MAM! ___ a _________ ......, ____________ _ 

TOTAL Tn!I _____ ;;;..... ____ HRS. 

ROCl O!SCRiitlON: ffl!/NAMK ---------------------CO t OR----------------------DENSil'Y/HilON!SS ________________ _ 

Stit1CTUUL/'IP.:XTURAL. FUTJUS __________________ _ 

COMMENTS ·---------------•--------------------------------------~
LAB DISlGNAttON -------------------------FUITHSR ANAt.YSIS (TYPE> _____________________ _ 
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STANDARD nPERATING PROCEDURE 
Paek&glng tnd Shi~iuot of suit'•• 

lit Qtr. 1; 
Date: SOP 7Sl0 

Title: ~umber! 
Revision: 

1.0 A.ppllc&bilHY 
, .. 

fblt Standard Op•ratlBS Ptoc4dur• <SOP) la ¢00dten•d wltb the 
pr•••nt,tlon ot protocol, ,s,ociated with th• p&¢t&glng and thipm•nt ot 
u.11plH. two a•n•ral categorlH ot u.mpl•• •:1ht: environ.m•ntal 
1aapl•• con,i,tlng ot air, watet &Ad toil; &nd w••t• 1ampl•1 which 
lnclud• nondh•1•rdou1 1011d watt•• and haza~dout wait•• at d•tintd by 
40 CPI Put: 261. 

2 .O Rt1poa,lbill th• 

tt, lt th• retpoa.albl Ut.y ot th• pC"ohct: ma.a.ag~r to u1ut>• that th 
p~dP•~ p&ct&gidg and shlpplog t•~haiqu•• •~• entered into •aeh proj•ct 
tp•cltlc 1aapllas plu. th• tit• opet&tlons manas•t shall b• 
rt1poa•ibl• to~ th• •n&ctment &ad ~ompl•tion oe the p•ekaging and 
sbippin1 requireaAtt cuttln•d in projoct specific sampling pl,ns. The 
1it• op•r•tion1 mu•&•~ shall b• r•sponsibl• to r•t••~ch, identify add 
follow &11 ,ppllcable U.S. Departm•nt of T~antpott&tion (DOt) 
t"tgul,tloa,. 

th• objective ot t&tD.pl• packaging tnd shipping p~atacol is to ld•atify 
tt&nd&rd p~oc•dut•• which will Mini~it• the pot•~tial for tlJll~l• 
spl1lag• o~ l•ak&g• and ~aintain field tU1pling program compliance with 
U.S. !PA and U.S. DOT regula.t.lons. 

th• •Xt•nt ud natur• of sample contain•rizatioa will be governed by 
the typ• ot sample, and tbe mo,t r1a1onabla projection of the sample't 
hazardou1 aatur• and con1tituent1. th• EPA ragulations (40 CFR Section 
26l.4(d)) sp•ci£J that sample• of solid waste, water. soil or air, 
collecttd fa~ the 101• p~rpose of tatting. a~• axampt e~om ~egulatiort 
und•~ th• Resource Con••~•tio~ and Racov•rr Act <&Ci.Al when all oft~• 
tallowing condition& •r• &pplic&ble: 

A, Sa.mples tr• being transported to a labo~~tory for inalysis; 
B. Sample~ are beicg truspott•d to th• collecto~ from th• 'aboratory 

U'hr aaaly• i 1; 
C. Sampl•a ar• baiftg stored Cl> by the collector prio~ to shipmant 

to~ analrs••• (2) bf the analytical laboratoty prior to aoaly,es. 
(3) by th• analytical laboratory after testing but pc-ior to i:-aturn 
ot 1ample to the collecto~ or pending th• conclusion of a cour~ 
ca••• 

Qualltlcatlon for eategories A and a Above eaquir• that ~a.mpld 
collactor1 comply with U.S. DOT and U.S. PoAtal Sarvic• (USPS) 
~•gulatlon• a~ complJ with th• £allowing items if u.s. DOT and uses 
rtgul&ttoa1 ae• found ~at ta apply; 

C 
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Date: lit Qtr. 
:-Jumber: SOP 751 
Reviston: 

'lb• following lnfotlflatlon must accompany all Si.Ill.Pl•• and will bo 
•ftt•t•d on a sample sp•ciflc b&sit oo chaia of custody recot"dt: 

• sample colltctor,' s name. eaillllg tddeeu ind t•ltphon• numbet". 

• analytical laboratory•• nf.!ZI.•• malling addr••• and ttltphone numb•r, 

• quantity of u.eplf, 

• data of shipment 

ra addition. all uinplet must he pa.ck.aged so th1.t they do not leak.,. 
spill~~ vapo~ize. 

4.l Pl&c• pla•tie bubbla W't"&P matting over th• bas• and bottom cornocs 
of ••ch cool•~ or shipping eont~iner as needed td manifest each 
uaple. 

4.2 Obtain~ chaiQ of custody record as shown in Figur• l aQd •~tar 
all the approp~iata information as discussed in S•etion 3.0 of 
this SOP. Chain of custody records will include compl•t• 
information fo~ each sample. One or more chain of custody r•co~ds 
shall b• completed for eacb cooler o~ shippi~g cont&inec as needed 
to 11'.1.&aifest et.ch suipla. 

4.3 Wrap eacb sample bottle individually and placa standing upright on 
th• b••• of the approp~iat• cooler, taking caret~ leave room for 
som• packing m&terial and le• o~ ~quivalent. Rubber bandt should 
be used to secur• wrapping, completely around each sample bottle. 

4.4 Place additional bubble wr&p and/or styrofoam pellet packing 
mat•tial th~oughout th• voids between sample eontainars within 
•t.cb cooler. 

4.5 Place ice or eold packs in h••vy duty tip-toe type plastic bags. 
close th• bags, and distribute such pac~ages over th~ top of the 
umplH. 

4.6 Add addition&~ bubbl~ weap/9tyrofocU11 pallets to fill the balince 
of tb• cool•~ o~ contain•~-

4.7 Obtain two piecas of chain of custody tape ~s 9hot,om in Figure 2 
aad ent•~ th~ custody tape ttwnb•rs in the approp~i,te place on th• 
chain of 1uitody ronn, Slgn and data the chain of custody tape. 
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3 6 
Page of 

1st Qt~. 1c STANDARD OPERATING PROCEDURE 
Packagiag and Shipment of Sampl•• Date: SOP 7510 

Title: ~umber: 
Revision: 

4.8 ro compl•t• the ch&la 0£ cu1tody tot"III enter the type of an~lysis 
:equlrtd to~ ••ch 1ampl••· by cootaln•~. uodet,tb• HAN.ALYSES~ 
••ctiou. uod•~ th• •p•cltlc &naly1lt •nter the quaotity/volwa.• of 
tampl• eoll•ct•d fo~ each corre1ponding aoalysla. 

It ■ hipping the t&111ple• where travel by dt or othee public 
tran•portatloa i• to be undertak•n. sign th• chaia ot custody 
teco~d th•t•bf ~•llnquithlng custody ot the supl••· !•llquishiag 
cu1tody thould only b• p•rfot"mad when directly transmitting 
custody to a receiving party oc wh•n traAsmitting to a tblpper for 
,ub1equ•at r•c•lpt of th• analytlcal laboratory. Shipp•rt ihould 
not b• ••k•d to 1ign chain of cu,tody recatds. 

4.9 nemov• the back carbon copy from tb• ch•ia of custody record and 
~•tain with oth•~ fi•ld not••· ~l&c• th• rtmalning copi•• in a 
zip-lock type plAstlc b&g &nd pl&c• t~• bag on th• top of th• 
conteata ~lt~la th• cool•~ oc shippid& coct&in•~· 

4.10 Clo■• th• top or lid of the cooler or shipping contain•~ &nd with 
another p•rton rotat•Jjh&ke the contain•r to verify ttt&t the 
cooteot• ar• packed so tb&t they do not move. Improve th• 
packaging it needed And r1clo••· 

Wh•n tt&vellias with samples by automobile, and whe~• periodic 
chans•• ot ice are requi~ad. the cool•~ should only be temporarily 
clo••d 10 that reop•ning ls simple. In th•se casos 1 chain of 
cu1todJ will be maintained by the person transpocting the l&mple 
and chain ot cu1tody tap• will not be uied. 

4.11 Plac• tb• ehaia of custody tap• &t two di!facent locations on the 
cool•t o~ contain•~ lid and overlap with transparent packaging 
tape. 

4.12 Packaging tape should be pl&ced entirely a~ound the sample 
thipment containets. A ~inimum of on• to two full rotations of 
packaging tap• ~ill b• pl&c•d at at least two places o~ the 
cooler. Shake th• coolar again to verify th,t the sample 
eootaiu•~• ar• w•ll p&cK•d. 

4.13 If shlp~•n~ is eequi~ed, teanspo~t tn• cooler to ao ovetnignt 
t~pcc11 p&ckag• t•t:minal. Obtain copiai of all ani~ment eecacdt 
•• p~ovid1d by th• shlp9e~. 

4,14 If th• sample5 •~• to t~avel as luggage, chec~ with regular 
bag1•I•• 

XI-3 
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STANDARD OPERATING PROCEDURE 

Title: 

Page 4 

Date: ls t Qtc-. l 
Number: SOP 7 510 
Revision: 

4.15 Upoo t-ec•ipt oe th• sUiples. th• analytical tcbot"atoe-7 will op•n 
th• cool•~ or shipping eontAin.r and sign at ••rec•ind for 
laborato~y•• aaeb. ehaia ot cuatody form. th• h.bot"atory will 
v•rlfy that th• ebaia of custody tape ha• not b•~o broken 
ptevioualy and that th• chain ot cuttodJ tap• nwnb•t coreespoodt 
with the ~umb•r oath• chain ot custody t"ecot"d. th• ,nalytieal 
laboratory will th•a !ot"Ward the back copy ot the chain of custody 
record to th• sa.mpl• eollecto~ ta indicat• that s.tmpl• transmittal 
ii coapl•t•. 

5.0 Oocwu6t&tlon 

At dlseutsad in S•ctioa 4.0 the doc11111.eotatlon fa~ su~porting th• sample 
packaging acd shipping will eon•ist of chain of custodf C"ecocds and 
shlpp•tis t•cord•. ta addition & description of s~ple packaging 
p~octdue•• will b• written in the field lag book. All documentation 
will be ~•tained in the project filet following project completion. 

\ 
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APPENDIX XII 

NETHOD l 20. l 

METHOD I 50 • l 

~1ETHOO 170. I 

METHOD 360. l 

SPECIFIC CONDUCTANCE 

pH 

TEXPEMTURE 

DISSOLVED OXYGEN 

o::::t 
O', 

U'\ 

'° 0 
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CONDUCTANCE 

Method 120.1 (Specific Conductance, umhot at 2S-C) 

STORET NO. 00095 

I. Stope al'ld Application 
1. l This method is appJicable to drinking, surface. and sahne wates. domtstic and indus

trial wastes and acid rain (atmospheri( deposition). 
2. Sumrr.ary of Method 

2.1 The spccifk: conduct.a ace of 1 sample ii measured by use cf a self-contained conductivity 
meter. Whratstont bridge-type. or "q1tivalent. 

2.2 Sampl~ are prefer-able anaJyztd at 25°C. If not. temprature corrections a.remade and 
resulu 1eponed at 25°C. 

3. Comments 
3.1 Instrument must be stand.ardited with KCl solution before daily U.\e. 

3.2 Conductivity cdl mus£ M kept clean. 
3 . .! Field measurements. •~ith comparable instruments are rtliable. 
3.4 T cmptrature variations and conectioni represe11t the largest source of potential error. 

4. Sample Handling and P uctvation 
4.1 Analysts can be performed either in the field or laboratory. 
4.2 ff analysis is not compleced within 24 hours of sample coll~tion. sample should be 

filtered through a 0.45 micron filler and stored at 4°C. Filter and apparatut mun be 
washed with high quality distilJed water and pre-rinsed with sampl~ before use. 

5. Apparatus 
5.1 Conductivity bridgt, range 1 to 1000 µmho per centimeter. 
5.2 Conductivity cell. cell constant l .0 or micro dipping type cell with l.O constant, YSI 

itM-03 or equivalent, 
5.4 Thermometer 

6. Reagents 
6.1 Standard potassium chloride solutions. O~Ol M: Dissolve 0.7456 gm of pre dried(2 hour 

at l05°C) L..:l in distilled water and dilute to l liter at 25°C. 
7. Cell Calibration 

7.1 The analyst should use the ~tanda.rd potassium chloride solution (6.1} and the table 
below to check the accuracy of the cell canst.am and conductivity bridge. 

Approved for NPDES 
Issued 1971. 
Editorial revision, 1982 
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Conducuvity 0.01 m KCI 

oc 

8. Procedure 

21 
22 
23 
24 
2S 
26 
27 
28 

:\,f icromhos1 cm 

1305 
1332 
1359 
1386 
l-H3 
IHI 
1468 
H96 

8.l Follow the direction of 1he manufacturer for the operation of che instrument. 
8.2 Allow samples to come 10 room temperature (23 to 27°C), if possible. 
8.3 Determine the ternperature of sampl~ within 0.5°C. If the cernperature of the samples 

is not 25°C, make temperature correcuon in accordance with the instruction in Secuon 
9 to convert reading to 25°. 

9. Calculation 
9.1 These temperature correcuons are based on che standard KCI solution. 

9.1.l ff the temperature of the sample is below 25°C, add2% of the reading per degree. 
9.1.2 If the temperature is above 25°C, subtract 2% of the reading per degree. 

9.2 Report results as Specific Conductance. µmhos/cm at 25°. 
lO. Precision and Accuracy 

IO. i Forty-one analysts in 17 laboratories analyzed six synthetic water samples t::ontaining 
increments of inorganic salts. with the following results: 

Increment as Precision as Accuracy M 

Specific Conductance Standard Dev1at1on Bia.1, Bia.!, 
% mnhos/cm 

100 7 55 • -2.02 -2.0 
I06 8. l4 --0.76 --0.8 
808 66,I -363 -29.3 
848 79.6 ---4 54 -38.5 

1640 106 -5 36 -87.9 
1710 tl9 -SOS -86.9 

(FWPCA Method Study I, Minc:ral and Physical Analyses.) 

I0.2 In a single laboratory ( EMSL) using surface water samples with an average 
conductivity o[ 536 µmhos1cm at 25'='C, the scandard deviation was ±6. 

120. 1-2 
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pH 

:Vfethod 150.1 (Electrometric> 

L Scope and Application 

STORET !'JO. 
Determined on site 

Laboratory 
00400 
00403 

t. l This method is applicable to drinking. surface, and saline waten, domestic and industnal 
wastes and acid rain (Jtmo,;phenc depo~111onJ. 

2. Surnmary of Method 
2. t The pH of a sample is determined electrometricaUy using either a glass electrode in 

combination with a reference potential or a combination electrode. 
3. Sample Handling and Preservauon 

3.1 Samples should be analyzed as soon as possible prr.ferably in the field at the time of 
sampling. 

3.2 High•purity waters and waters not at equthbrium wuh the atmosphere are subject to 
changes when exposed to the atmosphere. therefore the sample containers should be 

filled completely and kept sealed prior to aMlysis. 

4. lnterf erences 
4. l The glass electrode, in general, 1s not rnbject to ~olution interferences from color. 

turbidity. collo1dal matter. o,ddants. reductants or high salinity. 
4.2 Sodium error at pH levels greater than 10 can be reduced or ehminated by using a "low 

sodium error" ele<.uode. 
4.3 Coatings of oily matenal or particulate matter can impair electrode response. These 

coatings can usually be removed by gentle w1pmg or detergent washing, followed by 
distilled water rinsing. An add&tional treatment wtth hydrochloric acid ( l + 9) may be 

necessary to remove any remaining filrn. 
4.4 Temperature effects on the electrometnc mt:a~urement of pH ame from two sources. 

The tirst is caused by rhe change m electrode output at various temperatures. This 
interference can be controlled with instruments having temperature compensation or by 
calibrating the electrode-instrument system at the temperature of the samples. The 
second source is the change or pH mhererH rn the sample at various temperatures. This 
error is samplt dependent and cannot be controlled. a should therefore be noted hy 
reporting bclth the pH and temperature at the ume of analysis. 

5. Apparatus 
S. t pH Meter-laboratory or field model. A wide 11anety of instruments are commercially 

available with vanous spec1ficatrons and apttonai equipment. 

Approved far NPOES 
lssutd 1911 
Editorial revislon l 978 and l 982 
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6. 

1. 

5.2 Glass electrode. 
S.3 Reference electrode-a caJomeJ. silver•siJver chJondc or other reference electrode of 

constant potential may be used. 
NOTE t: Combtnatton electrodes incorporating b,._-,th m~uring and referc~ce 
(unctions are convenient to use and arc available with solid, gel typd filling materials :hat 

require minimal nwntenancc. 
S.4 Magnetic stirrer and Teflon-coatdd stirring bar. 
S.S Thermometer or temperature sensor for automatic compensation. 
Reagents 
6.1 Primary standard buffer salts are available from the Nation,J Bureau of Standards and 

should be used in situations where extreme accuracy is necessary. 
6.1.1 Preparation o( reference solutions from these salrs require some special precauucns 

and handling· 11 such u low conductivity dilution water, drying ovffi!. and carbon 
dioxide free purge gas. These solutions should be replaced at least once each 
month. 

6.2 Secondary standard buffers may be prepared from NBS salts or purchastd as a solut:on 
from commercial vendors. Use of these commercially available solutions, that have been 
validated by companson to NBS standar~ are recommended for routine use. 

Calibration 
7.1 Beeaust: of the wide variety of pH meters and accessories. detailed operating procedures 

cannot be incorporated into this m,i:thod. Each analyst must be acqwunted with the 
operation of each system and familiar with all instrument functions. Special attention 10 

care of th~ electrodes is recommended. 
7.2 Each instrument/electrode system must be cabbrated at a minimum of two points 1ha.t 

bracket the expected pH of the samples and arc approximately thr:c pH units or more 
apart. 
7.2. l Various instrument designs may involve use of a "balance'' ot .. standardiz.!" dial 

and/or a slope adjustment as outlined in the manufacturer's instructions. Repcar 
adjustments on successive portions of the two buffer solutions as outlined ,ri 

procedure 8.2 until readings are within 0.05 pH units of the buffer solution valt;e. 
8. Procedure 

8.1 Standardize rhc meter and electrode system as outlined in Section 7. 
8.2 Place the sample or buffer solution in a clean glass beaker using a sufficient volume i.:> 

cover the sensing: ciements of the electrodes and to give adequate clearance for 1~c 

magnetic stirring bu. 
8.2.1 If field measurements are being made the electrodes may be immersed directly :ri 

the sample stream to an adequate depth and moved in a manner to insure surlicien1 
sample movement across the electrode sensing element u indicated by dnft free 
( < 0.1 pH) readings. 

8.3 If the sample temperature differs by more than 2•,: from the buffer solution the measured 
pH values must be corr~ted. Instruments are equipped with automatic or manuai 

111National Bureau of Standards Sp«ial Publication 260. 

150.1-2 
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compensators that electronically adjust for temperature differences. Refer to 
manufacturer's instruction,. 

8.4 After rinsing and gently wiping the electrodes, if necessary, immerse them into the 
sample beaker or sample stream and stir at a constant rate to provide homogeneity and 

suspension of solids. Rate of stirring should mfoim1ze the air transfer rate at the air water 
interface of the sample. Note and record !!ample pH and temperature. Repeat 
measurement on successive volumes of sample until values differ by leu than 0. t pH 
units. Two or three volume changes are usually sufficient. 

8.5 For acid rai11 samples it is most important that the magnetic stirrer is not tl',(.·u. 

Instead, swirl the sample gendy for a few second~ after the introduction of rht· 

electtode(s). Allow the electrode(s) to equilibrate. The air-water imerlace should 
not be disturbed while measurement is being rnade. If the sample is nor 1n 
equilibrium with the atmosphere. pH values will change as ,h .. 
dissolved gases are either absorbed or desorbed. Record sample pH .11ul 

temperature. 

9. Calculation 
9. l p•: m.eten read directly in pH units. Report pH to the nearest O. l unit and temperature 

to the near< 't. "C. 
t 0. Precision and Accuracy 

10. l Forty.four analyst.\ in twenty laboratories analyzed six synthetic water sample, 
containing enct increme1tts of hydrogen.hydroxyl ions, with the following results: 

pH Unitt 

3.S 
3.5 
7.1 
7.2 
8.0 
8.0 

Standard Devi.atioh 
pH Uni~ 

0.10 
0.11 
0.20 
0.18 
0.13 
0.12 

(FWPCA Method Study I , Mineral and Physical Analyses) 

Bias, 
% 

-0.29 
-0.00 

+1.01 
--0.0J 
-0.12 

... Q.16 

Accuracy u 
Bia.t, 

pH Units 

-0.0l 

+0.07 
-0.002 
--0.01 

-t--0.01 

10.2 In a single laboratory (EMSL), using surface water samples at an awrage pH of 7.1. 1 he 
standard deviation was tO.l. 

Bibliography 

l. Standard Mtthods for the Examination of Water and Wastewarer, 14th Edition, p 460. ( l 975). 
2. Annual Book of ASTM Standatd.s. Part JI, "Warer", Standard D1293-6S, p 178 (l976). 
3. Peden, M. E. and Skowron, L. ~l.. [onic Stahdit1.· uf Precipitation Samples. 

Atmospheric Environment, Vol. l2. pp. 2343·2349. l978. 
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TEMPERATURE 

Method 170.1 (Thermometric} 

STORET NO. 00010 

I. Scope and Application 

1.1 This method 1s applicable to drinking. surface, and s;1Jine waters, domestic and industrial 
wast~. 

2. Summary of Method 

2.1 Temperature measurements may be made with any good ;rade of mercury-filled or dial 
ty~ centigrade thermometer, or a thern,istor. 

3. Comment! 

3. l Measurement device should be routinely checked against a precision thermometer 
certified by the National Bureau of Standards. 

4. Precision and Accu.racy 

4.1 Precision and accuraq- for this met~~ have not been determined. 
5. Reference 

5. I The pr0cedure to be used for this determination is found in: 

Standard Methods for the Examination of Water and Wastewater, 14th Edition. p l2S, 
Method 212 (1975). 

Approved for NPDES 
rssued 1971 

170.1-1 
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OXYGEN, DISSOLVED 

Method 360.1 (Membrane Electrode) 

STORET SO. 00299 

I. Scope and Application 
1. l The probe method for dissolved oxygen is recommended for those samples containing 

materials which interfere with the modified Winkler procedurt such as sulfite. 
thiosulfate, polythionate, mercaptans. free chlorine or hypcchlorite, organic substances 
readily hydtolyzed in alkaline solutions, free iodine. intense color or turbidity and 
biological floes. 

1.2 The probe method is recommended as a subititute for the modified Winkler procedure in 
monitoring of streams, lakes, outfalls, etc., where it is desilcd to obtain a continuous 
record of the dissolved oxygen content of the water under observation. 

1 . .3 The probe method may be used as a substitute for the modified Winkler procedure m 
BOD detemnnauons where It is desired to perform nondestructive DO measurements on 
a sample. 

1.4 The probe method may be used under any circumstances as a substitute for the modified 
Winkler procedure provided that the probe itself is standardized against the Winkler 
method on samples free of interfering materials. 

1.S The electronic readout meter for the output from dissolved oxygen probeS is normally 
calibrated in convenient scale (0 to 10, 0 to 15, 0 to 20 mg/ l for example) with a 
sensitiviq of appro,omately 0.05 mg/liter. 

2. Summary of Method 
2.1 The most common instrumental probes for detenmr1at1on of dissolved oxygen in water 

arc dependent upon electrochemical reacuons. Cnder steady•state conditions, the 
current or potential can be correlated with DO concentrauons. lnietfacial dynamics at 
the probe•sample intetface are a factor m probe resporise and a significant degree of 
in1erfac1al turbulence rs necessary. For prec1s1on performance, turbulence should be 
constant. 

3. Sample Handling and Preservauon 
3. l See4. l, 4.2. 4.3. 4.4 under Moddied Winkler Method (360.!l. 

4. Interferences 
4.1 Dissolved organic matenals are not known to interfere in the output from dissolved 

oxygen probes. 
4.2 Dissolved inorganic salts are a factor in the performance of dissolved oxygen probe. 

4.2. t Probes with membranes respond to partial pressure of o.~ygen which in tum is a 
function of dissolved inorganic salts. Conversion factors for seawater and bracktsh 
waters may be calculated from dissolved oxygen saturation versus salinity data. 
Conversion factors fo, specific inorganic salts may be developed experimentally. 

Approved for NPOES 
Issued 1971 

360. l· l 
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Broad variations in the kinds and concentrations of salts in samples can make the 
use of a merubrane probe difficult. 

4.J Reactive compounds can interfere with the output or the performance of dissolved 

oxygen probes. 
4.3.1 Reactive gases which pass through the membrane probes may interfere. For 

example. chlorine will depolarize the cathode and cause a high probe-output. 
Long.term exposures to chlorine will coat the anode with the chloride o( the anode 
metal and eventually desensitize the probe. Alkaline samples in which (rec chlorine 
does not exist will not interfere. Hydrogen sulfide will interfere with membrane 
probes if the applied potential is greater than the half-wave potential of the sulfide 
ion. If the applied potential is less than the half-wave potential. an interfering 
reaction will not occur. but coating of the anode with the sulfide of the anode metal 
can take place. 

4.4 Dissol"cd oxygen probes arc temperature sensiti\'e, and temperature compensation 1s 
nonnally provided by the manufacturer. Membrane probes have a• temperatur~ 
coefficient of 4 to 6 pcrccntiC dependent upon the membrane employed. 

s. Apparatus 
5.1 No specific probe or accessory is ~pecially recommendtd as superior. However, probes 

which have bt-tn cvaluat~ or are in use and found to be reliable are the Weston & Stack 
DO Analyzer Model 30, the Yellow Springs instr Jment (YSI) Model 54, and th.: 
Beckman Fieldlab Oxygen Analyzer. 

6. Calibration 
Follow manufacturer instructions. 

7. Procedure 
Follow manufacturer instructions. 

8. Calculation 
Follow manufacturer instructions. 

9. Precision and Accuracy 
Manufacturer's specification claim 0.1 mg/ l repeatability with t l % accuracy. 

l. 

Bibllography 

Standard Methods for the Examination of Water and Wastewater. 14th Edition, p 450, 
Method 422F ( l 97 5). 
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Title: 

1.0 

2.0 

3.0 

STANDARD OPERATING PROCEDURE 

Ground•W&t•~ Sample Collection from Monitoring Wells 

.lpplicabi U ty 

thls standard Operating ProeGdur• <SOP) is eoneern9d with the 
collection of v•lid and representative s.unples f~om ground-water 
eonltotlng wall•. Th• scop• of thi1 document is limited to field 
operation, aad ptotocola applicab\• during ground-watet sample 
c:ollcictioa. 

2eaponlibllith• 

D l . 
ate: 1st Qt 

... C' .,umber: 1130 
Revision: 0 

Th• •lt• eootdlnato~ or hit delegat* will have th• responsibility to 
overs•• and enture that &ll ground-water sampling is perfotiUd ln 
~ecocdacce ~ith tr.a p~oject-specif~c simpling program and this SOP. tn 
&ddltlott. the tlt• coordinator mu•t ensur• that all fi1ld wo~k•rs are 
tully apprised ot thi1 SOP. th• field teu is responsible tor proper 
tQJRpl~ handlitlg •• specified in SOP 1510. Handling and Storage of 
Su.ple1. 

Supporting Materials 

the list b•low identifies the typ•s of equipment ~hich may be used for 
A rang• ot ground water-sampling applications. From this list, a 
project-specific equipment list will be aelected based upon project 
objective,. the depth to ground-water. purge vol~mes, analytical 
param•ters and well eon1truction. the types of sampling equip~ant are 
u followa: 

• Purging/Sampl• Collection 

Bailer, 
Centrifugal Pu.mp 
Submersible Pump 
Peristaltic P1111:1p 

pH Meter 
Specific Conductance Heter 
Piltr&tion Apparatus 
Watec-Level Keasurament Equipment 

Additional •quipmant to gupport sample coll~ction and provide baseline 
woc-kar safety will be requic-ed to so1u. u:tent foi: eac:h sampling· ta.sit. 
Th• addltlonal m&t•tials ac• sapaeatad into two primaey grdups: 
gun•ral equipm•at which ii re~sabla fo~ seve~al sampling,. and 
mat•rials which ars expandabl1. 
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2 STANDARD OPERATING PROCEDURE 

Titlt: Ground ... W&ttr Sample Collectioi1 !C'OEI Monitoring W•lts 
Date: 19 t Qt 
:-.:umber: 713 

-

Praject-speciflc sainpling prograa 
Gogsl•• or equivalent •1• peotectlon 
tull- Ot" h&lf-ma1k ~••pirator• 
Oeioaiaed-w&t•~ dispenser bottle 
M•tb&Aol-di•P•o••~ bottl• 

fleld data ghe•t• and/oe log book 
Pr•••r:vatiom tolutions 
Saapl• coatain•r• 
Bucket• an4 int•rm•dl&t• container• 
Coolata 

4,0 

flC'tt-A!d tit 

• Sxpandable Materi&li 

Baller cord 
Reapirator Cartridg•i 
Gloves 
WatGt" rlltlt"S 
Ch•mical-fr•• paper towats 
Plaatic sbeots 

4.l tntroductioa 

Re,.·1sio;1: O 

Aft•~ unlockiag and/or opening a monitoring well, th• rir,t t1sk 
will be to obtain & water-l1vel m•asur•m•nt. ~•t•r-lavel 
meatur111u1nt1 wi!.l be made uting 1.n ehctt'Ol\ic oe m■c:hanical 
device. !l•ctronic m1asu~•m•nt d•vice1 will be used in all wells 
wh•eeia a cl••~ly audible sound cannot be p~oducad with a 
~•chaoic~l device. 
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3 STANDARD OPERATING PROCEDURE 

Title: Grouad-Wa.ter sample collec:t:1011 tro■ Konltorlng Wel11 
Date: ht QtC' 
:-iumber: 7 tJO 
Revis10n: 0 

4.2 Well Sacurltt 

Untoek attd/oe o~•G th• iaonito~iag w•11. lnt•r • de•c~lptloft ot 
coadltloB oe th• securltf •r•t•• and prot•ctive ca1ln1 oa the 
Graund-W&tae Supt• Cotlect\c~ teco~d 1how. l~ T•bte t~ 

l1tabll1a the m.ea,urln1 polat for the well. the mea1uting point 
loc&tloa 1bould b• elearlJ marked aa the outermo1t ca1ln1 or 
\dentlf\td le P~•v\ous saapl~ co\lectloG records. tt no ~•asut\ng 
point caa b• detettalned. & ua,uring polftt should bo ••tabtlsh•d. 
Th• -••utlna point should b• a point wblch la. ce cam •••lly be 
t~&Aepoatd vertleallt to. the suever control polat for the well. 
TJplcallt tbe top ot the protective OC" out•l:'mcttt w•ll culnc will 
b• u11d at the meesuring poiat. Th• m•••u~lng polat tocatioft 
1bould be deacribed oa the C~ound-WateC" Satapl• Cotlactioa Record. 

•·•· KeatuC"ement 

To obtaia a water-tev•l moasurem•nt tower a decont&mlnat•d 
mecbaaical or an electronic sounding unlt into the monitoring 
well. car• mu1t be takeo to assure that the water-l•v•l 
•••"r•m•nt devic• hangt tre•Ly ia th• mcnitoring well and ls not 
adberla& to tb• wall of the w•Ll easing. Th• w&t1r 4 l•v•l 
measuring tape will be lowered lnto th• well until th• &udlbte 
sound of the unlt i1 d•t•cted or the tigbt on an electronic 
sounder lllwaioatas. At thl1 time the precise mea1urement should 
b• detet'111lQ•d by rep•&tedlJ ~aising and lo~erlng the tape to 
eoav•r1• oa tb• •~•ct m•a1ur•m•nt. th• wat•r-l•v•l measurement 
sbo~ld be ent•r•d on the Ground-Wat•r Sa.mpL• Collection Record. 

4.S Dtcontamlnatloa 

tlle Ma■ureuat d•vie• shall b• d•eontamin&ted immediately afte~ 
u,~. two persons ar• u1uall7 requlred to per(OC'l!l 
decofttuaidatloa. two handfuls of eh•~ical-free paper towels will 
b• obtained &Bd on• of which will be soaked witb methanol. As the 
tap• oe L\ne l• rolled bae~ onto the r••l by one P•~son. th• 
second wlll wip• &ll f~•• llq~ldt &a4 !llOl~t~e• feoa the t&p• or 
lln• wlt~ one tow•l ctose1t to the reel. and tallow wlth a second 
wipe of metbauol a few inch•• behlad. 

s.o Purge-VolUM coaputatloa 

A11 mcn\toeing w•\ls to be purged p~ior ta 1amp\e collection. 
Oepeadtn1 upon the •••a oe purging. 4 to 10 votum•• ot ground wato~ 
prt8ent la a w•ll shall b• withdrawn prlo~ to ta.mpte ~ollectioa. The 
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vo\UM of w•t•r Pt•••at \a ••ch w•ll 1h&ll b• eaaput•4 ualn& the two 
•••ueab1• valu••• teaath of wat•t col~ and softltotlcs w•ll Scald• 
dlUNt•~• th• wat•r coluaa 1en1tb tb&\l b• eoapula4 •• 1hovn \~ 
tt .. 211 of fable 1. fll• aoalto~lnc-wl1 dl&11tt•e Uf b• obt6.lrt•d by 
dlt1et -••ur ... at la tb• tleld or troa th• borlag 101. rt1ure1 l(~> 
ud Ub) vill ff lilH ':O coa,ute tbe well voluae. th• ODI (1) wll 
volum 1ba11 be aultlpllt4 bf tbo tpptoprl&te tactor (l.e. 4-to> to 
obtala tb• total put10 vulu.M.. 

6.0 &ptllcatloaa of W•11-Pu~&ltt& and Staple-Cotlectloe hthoda 

6.t tatroductloa 

Puralai ••t b• p•efor1114 tor all crouad-watee eonltoela1 ~tts 
prior t~ aua.pl• eoll•ctloG. th• tollowtn1 ••ctlone •xpl&lA the 
procedure• to be u••4 to pura• aad collect 1aapl•• tto• eonltorifig 
•11•. 
fllrt• 1•w•r•l m•tbod1 at• u1ed tot w•tl pur1lnc. Wall purgin& mar 
b• acbleved uaiag ballere, aurt•c• pu.ep1, o~ dow-w111ub .. r1lbt• 
PUllf•• 

tn •11 c&••• pa and/or 1ptclt1c conductance wltl b• 1D0nitor1d 
durtas puralng. P\eld pattJNte~ values ~\Ll be ent•r•d oa the 
Gro~n4•W•t•~ Sample coll•ctloa Record along wltb th• cottetpondlng 
puree Ya1UM. 

6.2 8allln1 

ta ll&af c&••• baltla& Uf be the meet conv•nltftt method !ot well 
purala1. ne eoat ot baller■ acd th•ic- t"llativ• 1l%e allow1 t!l&t 
uar b• traoaporte4 •••i1y to be ava\t&bl• for a tlt14 1ampling 
pro1raa 10 tbat lt l1 aat aee••••rr to decontaminate or clean. 
baller• betwea 1uple polatt. The amall sit• ot b&lt1r1 allows 
that coapl•t• cl•aoiaa be p•r!oC"lll•d without eaten•iv• 
deooatuat.a.atloa f ae U l tl••. 

1&\llas P~•••ftts two pot•atl&l probltu wltB w•lt pur1lng. rt~•t. 
lno, •••• , IUIP•oded 1olld1 iu.y be pr•••Ct lG IUI.Pl•• •• & ~•~ult 
of tb• t~~bu11nc• cau••4 bf ral1\na and 1ow•~lng th• baller 
tbrousb th• wat•r columa. Klgb 1olld1 concenttatlon1 mai r1qulee 
that total 1u1p1nd•4 solids (TDS) and the chtslcal character ot 
1olld1 b• av•tuated dutina 11.mple analy111. Second. balllns may 
not b• toaalble fo~ wells wblcb ~•quit• that greater thaa twenty 
<20) &alloa1 b~ removtd du~lng pu~sing. Sueb ballln1 condltlon1 
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eudat• that lona p•riod• b• •P•nt dutlns pucgiac and sample 
eoLt•~tlon. All geouftd•w&t•r coll•~t•d trca iDDftltorlng well• fo~ 
,ub .. queab vol&til• oc-gaolc •nalr••• shall. be collected uah.1 
bailer•, roaatdl••• ot the pura• Mtbot. 

Grouad-vat•r wltbdtawal u•ioc pumpt located at th• ground suttac• 
1• coaoalf p•rtot'med ~ith e•at~itucal ot peti•taltic pump,. 

All &ppUcatlon• ot surtac• pumping will be gov•rned by tbe depth 
to th• ,~ouad-wat•t surtac•. P•rlst&ltle and c•ntritugal pwapa 
&t• li•it•d to conditlona wh•r• ground wat•e n••d only be ~•ised 
tbtou1b appto1imat•l1 20~25 t••t ot veetlc&l dittaace. the lift 
,ateoti&l ot a su~tac• pumping •r•t•• will dep•nd upoa the n•t 
poaltlv• suction h•~4 of th• pump and th• t~letioG to•••• 
a,aoct&ted with th• particul•~ suction Litt•. 

Su~f•c• pumficg eaa be used fat many appllcatioR■ of v•ll purging 
ud ,~ound•w&t•~ tUIPl• coll•cttoc. Ia all ca•••• pwnping eanoot 
b• u••d tot the collection ot samples to be analyzed tot volatile 
o~guic ca~paunds. 

6.3.l Peristaltic Pump 

P•~litaltic pump• provida a low rate of flow typically itt 
th• eaag• ot 0.02-0,2 galtons1m1a (15-750 ml/min). For 
this ~••■on. peristaltic pumpa are not particularly 
eftectiv• to~ well purging. Pe~i~taltic pumps are suitable 
tor purging 1ituation1 w.h•r• • r•lltiv•ly tong ti&• is 
avallabl• foe pursing. Peristaltic pUtDps will tift water a 
maximua of approsii:u.tel1 20 - 25 f••t. Peristtltic pumps 
tre moat oft•n used fort~• field filtering of tdpl11 and 
th•r•tore they•~• tDO•t often used to obt&irt w&tar sample,. 
from purged 1110altot'iag wells for- direct filt1:-atiort. 

6.3.2 Cent~ifugal Pump 

Cantrifui&l pwa.ps &ce d•slgned to peo~ide & higb r&t• of 
pumplo1. ia th• tang• of 10-40 g•llon1 P•~ mlnut• (gpm). 
centrifugal pwnp• can b• us•d to pump at Lowe~ rat•a (l-5 
gp•> le friction lo•••• i4 th• iuetion line ~e• tar&•• the 
pump d~iv• motoe ij malnt&ln•d at low sp••d1. or t valv• is 
u••d to e•gwlat• discb&t&•· 

W'h•a c•ntrifugal pumpa •r• uted, sa.aaplet will b• obtain•d 
troa tbo 1uct\on lin• during pum9ing by an tntrapm•nt 
sch•~••• shown ia 1lgur• 2. Whil• pUJDpina is on5oing the 
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coatalwa.mt v11v•• will be clot•cl aacl laudlately 
tb•r•aft•~ th• pwq, wttl be 1but-ott. ?h• brtatb•~ plug 
v\11 tbeo b• op•a•cl and th• 1upl• @btaintd tcoa tb• 
,toc,4oct. tbh utbocl w111 aot be UHd tor th• collectlon 
of 1aa,l•• tor analr••• of votatll• orc•alc compoundt. 

two •thoda. dl~•ct con4ectlon or dow wll suctloa tl~• 
uf be ute4 to~ well pucslnc and/or jaaple coll•ctlott by 
ceatrltu&al puapa. 

Table 2 p~o~ld•• • IY411Mtf ot the &dvantage1, dltadvant&get 
aad appllca~iona tor ••cb ot th• two 11atbod1. 

6.3.2.t Oitect Connectlou 

Th• Olt•ct connectloa method ls u1ecl to collect 
g~ouad-wat•r sU1.ptes with centrltu1•l pu.mpe. A• 
with all pumpln& iuthod• taapl• t~tbuleae• 
preclude• th• u•• ot pumpla& to~ the calltetlon ot 
saaplet for &naly••• ot volat~l• otg&ftl~ compounda. 

Dl~•ct Connectlon rtqul~•t that & tuetloa line 
sy1t•• b• cortstructed which wilL allow thae sample 
collection b• P•~tormed an th• suctloa 1ld• ot th• 
PWI.P so that t&mplt contam.inatloa due to pump 
coBt&ct is ellminatea. rn addition. th• vaLv• 
1y1tea oa the suctioft lln• witl provld• a 
tMcbanl1■ to~ th• control of pumping. each time 
puapla11topd • value wltl b• cloaed ltrmediately 
to prevent th• r•turc oe wat•~ to the well whicb h•• contacted the pump. 

Down-wall suctloa Ltttet are used where direct 
conn,ction cannot b• made to th• w•lt rise~ pipe. 
Oown-w•ll suction tin•• a~• used fo~ ippllcation• 
wheD P"rsing should include rai1ln1 and lowe~lng 
the tuctloa tubing throughout th• entlr• length of 
the w&t•~ colwtUlo 

The down-well ~uctloB lln• mothod basically 
r•qul~•• tha~ & contlnuoua teagth ot tubla1 be 
u1•d traa the pump to th• end at 1uetlaft l\fte. 
ro~ thl1 r•••oa. the m•thod ls only us•d tor well 
pursing because 1ampl~• cam onlr bQ eolle~t•d f~om 
the dltcha~&• sid• ot th• pu.mp. 
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6.3.3 subu~albl• Pump 

subu~tlbl• pwnpe provtd• an •tteetlv• meaa1 to~ w•ll 
pursiac aad la toM c•••• ,upl• colltctlon. SubtNrtlbl• 
puap• are pattlcular1J u,etul tor 1ltuatlon1 where th• 
de~t• to water tabl• l• cr••t•r thaa tweaty (20-30) t••t 
acd tb• d•pth or dlaaeter of th• w•ll ~•quire• that & tar&• 
pura• volWM b• ~•mved durin1 puralag. SubMrsibt• pumps 
al10 provide• continuau1 discbarc• ~hlcb allows that lest 
varlablllty be •ncouat•~•d wltb 1aapl•• collected by this 
method .. 

Th• Joha1oa-11ck pwap model SP-41 whlcb hat a 1.lS 
laca diUteter pwap ualt. the PWDP dlam..ter ra,trlcts ute 
to 110altorln1 w•ll• which h&v• inside dl.,..t•~• tqual too~ 
great•~ thu two (2) tncb••· Al wttb oth•~ pump-typ• 
purge/1upt• eollectloa method,. 1ubu~1ibt• pumps wltl not 
b• u11d to~ tho collectloa of sample• for 1naly11t ot 
vol&tll• orcanlc compounds. 

7.0 Put&lng- and sample-Coll1ctlon Prac•dur•• 

7 .1 Salling 

1.i.l Obtala a elean/decontaaiaat•d bailer and a spool of 
polyp~opyl~n• rope or •quiv1lent bailer cord. Using tho 
:op• at th• end ot the spool tie a bowline knot or 
1qulvalent tbraucb th• bailer loop. Tatt th• knot for 
adequaey by creating tenaion between the tin• and the 
ball•r• Tl~ aaalA it n11ded. 

7.1.2 Q1mov• the alualnua foil wrapping e~o~ the bailer. and. 
while holdlo& tb• baller. place it inside the well to 
verity tbat an adequate annulus is pre~•nt betweea the 
baller an4 th• woll casing to allow f~e• movement of the 
balltl:". 

7.t.3 Lower the ball•~ to the bottom ot the monltorlng well and 
r1aov• &4 &ddltlonal tlv• fett ot cord tro= th• spool. Cut 
the cord &t th• 1pool and secuce th• rope to the well head 
o~ the wr-t,t ot the P•~soa who 1haLL p~rtam tho bailing. 

7.1.4 R&i1e th• baller by gra•plng & section of cord u,ing ••~b 
hand alternately. Thl1 ball•~ lltt ~•thod wltl p~ovide 
that allot th• bail•~ cord will not com• lnto contact with 
th• ground or oth•t potentially contaminated surt&ct1. 
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1.1.s e~il•d gtouad water ~ill be poured tro• baller lato a 
graduatad buck•t to ••••ure tha pueced wat•~ volume. 

7.1.6 Du~iac •aapl• colltctlcn b&ll•rt vlll be lowortd to th• 
bottaa of monltoriac w•llt ud witbdraw elowly througb th• 
•Dtl~• wat•r coluaa. 
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7.1.7 s_..1e1 colltcttd by ballittC vill be PoUrtd dlrtetly iato C 
, .... 1. coatain•r• tro■ ball•r• which •r• tull ot trt•h -:--
sroua4 water. ou~iaa taaple colltetion. ballers will not '° 
b• allowed to contact the •aapla coat&l4•~•· 

1.2 Peei1taltic PWIP 

1.2.1 Plac• & nav •u=tlott and dlsch&rge ll~• l~ ta• perltt•l~ic 
PWllf• Silicon tubing mutt be used through th• pump n•&d. 
A second typ• ot tublas uy b• attachad to th• 1ilicon 
tubing to create the euctioa and diachats• lines. Such 
conoectioa i• adv&nt•1•ou1 tor th• purpoae of reducing 
tub\01 ~01t1. but only be done lt airtight connection, can 
be mad•. tygoa tubing will not be u•ed whea pertoNing 
w•ll purging o~ eoll•ctln; samples foe organl~ analysis. 
Th• •uction line mutt be long •oough to·extend to the 
static ground-water surfac• and reach turthee should 
dr&wdcw oceuc during pumping. 

7.2,2 Meature tha l•asth ot th• suction line and low•~ it down 
th• moaito~ias w•ll uatil the •nd is in the upper 2-S 
inches of the vater column ~e•s•nt Ln th• ~•il. Start the 
pump ud dir•ct the dlsehargs i~to ~ graduat•d buck■ t. 

7.?..3 M•a•ure the pumplns r&te ia gallons par minute by recording 
th• tilb r•quir■d to fill & selected volwna at a bucket. 
rtaw 11eaaurem•at ahall be performed thr•• tim•• to obtain 
1111 avoc-aca ra.t•. 

7.2.4 The pucping shall b• monito~•d to assurq eontinuou• 
dl1ch&rg•. tt drawdown causes th• discharg• to stop. the 
suction line wlll be lowor•d v•tY slowly turth•~ Jawn into 
the well untll puapln1 ~•1tart1. Th• suctloa lin• ~ill be 
low•r•d to ••Au~• that the •nd of th• suction lino is 
maintained ia th• uppe,:,mo1t 2-5 inch•• of the water column. 

7.2.5 Mes1ur:maots ot pH and tpeciflc eonductaace will be l'll&de 
P•rladlcally during well pursing, All reading• will b• 
ent•~•d on th• Ground-Wat•~ Sample Collection R•cord. 
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7.2.6 Sample• will be coll1ct1d attar th• requlrtd pure• volume 
ha1 b••• witbdrawa aa4 tbe fl•td par ... t•r• (pH and 
speelflc Conductuce) have ttablllzad. 

7.Z.7 wtaaa tb• 1-,le bottle• are prepared, eacb 1hall ba tltltd 
dlraotly troa th• dlecbars• llne of the perlttaltlc pump. 
ear• vlll b• takea to keep th• pump dlscharc• tlne fro• 
contacting th• 1&11ple bottl••· Ground-water 1aa,l•• 
r••~lrlD& flltratloa prior to plac1Mat la taapl• 
coatala1r1. vlll be placed la lotetmedlat• container• to~ 
1ubaequeat tlttratloa or fllt•r•• directly ~•inc th• 
perlstatlc puap. 

7.2.1 At eacb 11110ftltQrla1 polat whea use ot th• p1rl1taltlc pump 
l• coaplet•. all tublng lncludlag tbe suction tla•. pwap 
h•ad and dlscharg• lln• must be dl1po11d ot. ta some cates 
where 1aas,llna wlll be performed tr1quaatlf at th• tame 
point. th• peristaltic pump tublns uy be retained between 
each u•• la a cleu zip-lock pla1tlc ba1. 

7.3 C•fttrltusal Pu.mp 

7.3.1 Direct Connectloa Method 

7.3.t.l latabllth dlrect connection to th• manltaring w•lt 
uslng pipe connection•. e1tensions. and elbows, 
wltb Tetloa• tap• wappln& oa all threaded 
coanectlon•. tt the centclfugal pwap wlll 
subaequeatlf be us•d for sample eotltctian. a 
■ ample lsolatloa chamber will b• placed im the 
suction lln• configuratlon a1 shown in Figure 2. 

7.3.1.2 Prim th• pump by addln& tap water to th• pump 
houalna uatlt the hou1iag b•gins to overflow. 

7.3.1.3 Start the pump and dlcect the dl1charge into a 
graduated bucket ar a bucket of know capaclt1 
(>Z.5 gallon•>. 

7.3.1.4 Kea1ur1 the pwapln1 rat• la gallon, P•~ minute b1 
recordlc1 the tlm• requlr•d to flll & selected 
volWMD of a buck•t· Plow mea1ur1ment should be 
P•~faciaad thr•• tlm•• to obtain aa &v•r•&• rat•. 
PU111pin1 will b• obtet"V•4 at &Ll times to detemlne 
lt pumping rat•• are contlnuou,. ftuctuatlng, o~ 
dlmlnl1bln1. tt dl1chars• 1top1, th• pump will b• 
thtattl1d back ta detemln• it pumpln1 will 
restart at & lower rate. tf pumping do•■ not 
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c-tttac-t. th• puap 11hould b• •hut: oft t.o allow the 
wall to ~•cbae1•• 

7.3.1.5 K•••ur• .. att ot pH and tpeclfle coaductanc• wltl 
b• ud• p•riodlc&llr durittg well purging. ~ll 
t'••din&• will b• ,aterect otl the C:e,ouad-Water 
Sample Collection Record. 

7.J,1.6 S111ple1 will be ~ollect•d after th• t'tquir•d pu~s• 
volume h&I b••a withdt&WG &ad th• fi•Ld P•~~t•~
(pR &ftd Sp•citlc Conductanc•> hav• stabilit•d. 

7.3.1.7 Wl'lil• pumping i1 on-going th• cotttAinment valves 
i4 th• suipl• tsolation ChtZDb•r will b• ctos•d ~nd 
th• PWDP i11111,ediatelr shut oft. 

1. 3. 1. a Wh•a th• 1&111pl• bottle it peepat:ed. th• breather
plug will be r•m.oved and the stopcock at the 
st.m.pL• coLl•ctioa poiat opened &nd th~ sample 
bottla ti Ued. 

7.J.1.9 At each monitoring w•ll when use of a ctnt~ifugal 
pwn.p is complet•. all 1uctioo line pacts will be 
d•contamicat•d i~ iccord~nc• with th• SOP for 
Docontaminatioa. 

7.3,2.l Low•~ a new suction Li~• i~ta t~t well. th• 
1uctloa lin• will have a total ~ength at Least 
g~eat taough to eitand to t~a w&tar tabla and 
acc:oua.t tor & co.inimum of fi'le <S> feet of 
drawdotan1. Note should h• m&d• that drawdown may 
oc¢eed the d•ptm wh•c• put11ping ~ill t~rminate ~• ~ 
re1ult ot & ti~itation daeived ftoM suction-Line 
eondltions ~4d the lift pot•ntial oe the pump. 
All conatctian• will b• ~•de ustng reflad• 
fte~ul11 and Teflon• thread wrapping tap•. 

7.3.2.2 Primo th~ pump by adding tap w&ttr to th~ pump 
hau•iog until the hou•ing begins to overflow. 

7.3.2.3 Start th• pump and dlrect tho di1eharg• into a 
gtaduated bucket o~ & bucket of ~r.ow eapacitv 
(>2,S gallons>. 

7.3.2,4 Measure th• pumping r~t• in gallons pe~ minute by 
recording th• time required to fill a selected 
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volume of a bucket. rtow mea1ureunt should be 
perlont•d tbr•• tlMe ~o obtala aa average rat•• 
Puaplac will b• ob•erv•d &t &11 tlm•• to d•t•rmin• 
lt pupiac rat•• ar• cantlnuou1, tluctu&tla1 or 
dlmlal1bla1. tt dl1cbar1• •tops. th• pump will b• 
throttled back to deterlllA• lt puapiag w\tl 
testaet at a low•~ race. tt puapiac do•• not 
re1tart, tb• puap should be tbut off to allow the 
well to recbarae. 

Th• rate of ~•cha~c• will be iua1uted by insetting 
wat•r-l•v•l meaaur•••at equipment dOWII the well to 
d•t•naine approaimatelr at what rate the w•ll is 
r•char1ia1, and therefor• wb•a pwapla1 may be 
~••tarted. All lntormatioa pertatnlas to 
dltcbarc• condition• and rtcharge rate• will b• 
ent•rtd oath• Ground-Wat•~ Sample Cotlaction 
tecot"cl. 

7.3.2.5 Me&sur•m•ots ot pH and specitlc conductanc• will 
b• mad• P•rlodica.lly duri:ig well pursing. All 
~••dings will b• entered on th1 Ground-Water 
Sltllple Colltction Ricord. 

7.3.2.6 Th• valve at the pump oat~• line will b1 cl011d 
wb•a•v•r pumping tet"minat11 or pwnpiag is 
1topped. this practice will minimize the tttu,n 
to tba well ot wat•r whica has contacted th• 
ln,ide of the pump housing. 

7.3.2.8 At ••ch monitoring well when uie ot I centrifugal 
pump it co~plett all suction ti~• tubing will be 
dhpoHd at. 

7.A S~b1Mr1lble PW11p 

7,4.1 P~io~ touting a subm1r1ibl• pump. a ch•ck will b• made of 
~•11 dlam•t•~ and alignment. A l.75 \ncn diameter 
decoatuinat•d crllndrical tube will be low•r•d to th• 
bottom of each monlto~ir.g well to detenain• if th• 
alignment o~ plumbn••• of a well is &dequat• to accommodate 
the 1ubmersible pump. th• w•ll alignment survey m•y al10 
b• uaed to dete1:111iae th• total d•pthl ot walls. All 
0b1en•ti0ns ~ill b• ent•r•4 \n tho Gtound-W•t•e Sample 
Collection Record. 

7.4.2 Slowly lower th• submersible pump into th• monito~ing w•ll 
taking notic• of ~ny ~ougRness o~ eatt~ictions witftift t~• 
rhe~. 
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7.•.3 Count the gtauuatlont oa the PW19 discharge lioe and stop 
low•rlac vh•n th• atalal••• tt••l portlou 11 below the 
uppet1101t ••ctioG ot th• atatic wat•~ colwaa. wlthla 
11.0oltoria1 well. secur• the ditchars• lltta aod powee cord 
to th• well eaaloa. 

1.4.4 Coaaect the pow•r cord to the power source (l.•·• 
recharceabl• batt•tY pack oe auto battery 110nitor> and tu~n 
the puap oa (tonrard mode). Whea ruanlo1. the pump can 
u,uallJ be heard by litteniag aear tb• well h•ad. 

7.4.5 Volta&• and &mperage mate~ r•adlagi on the PWflP ditcbarg• 
vill b• checked continuou1ly. the volt•&• reading will 
decllo• slowly during tbe court• ot • tleld day 
repr••entiac th• use ot pow•~ ttoa th• battary. Amperage 
~••din11 vill vary depeftdia& upon the depth tc watt~ 
table. Amp•~•&• readings great•~ tbu 10 amp1 uaually 
indicate a high solid• content la tbe ,~ouad wate~ in whiett 
~•••• pwrip clogging will mo1t lik•lr occur. tt a st•ady 
inct•••• in amper•&• it ob■•rved. the pump 1bould be shut 
ott. allov1d to stop, switcb•d to the r1var1• inoda. stopped 
agaia and thea placed in forward mode. It high ainperage 
reading• p•rsitt. the puap should b• withdt&Wft and ch•cked 
using tha large upright cylinder and t•P water. 
Ground-w~t•t condltions such•• high solld• mar require 
that &o alt•rn&t• purge/suaple method be used. 

7,4.6 Orawdow will be nsonitored continuously by ce~aining nea~ 
th• well at all tim•• &trd ti1tenin1 to the pump. When 
drawdow occurs. a metallic rotary sound will be heard at 
the Pu.a&O intake b•com•a •zpo1td and c••••t to discbarge 
water. but contiau•• to run. The PW!I.P will be lowered 
iDUdi&tely to caotinu• pwnpin1 wator within the upp•t'ffi.o,t 
1,ctioa of the 1t&tic wat•r eolwnz1. ~OT!: The submersible 
pwap will not be &lla~•4 to run wnil• not pumping fo~ more 
thu tlv~ 1econdJ. 

It d~awdow continues to th• estent th&t th• vell is pWllp•d 
dry. the well will be allowed to recharg•. the rat~ of 
rocbars• will be appeo1lmately det•fmia•d hy re-st&~ting 
th• 1ubm.ar1ibl• pump aft•~ a t1G (10) ~inut• period with 
th• pump off. Th• pumping i:■ ate shall b• f"t1-m.ouufed aad/oc
th• total discharge volume collected to detet"1itin• the 
rechct.C'ge volume. 

7.4.7 Dlrtct th• pump discharge to & graduattd bucket or a bucket 
of know capacity. 
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7.4.8 M•••u~• the pW'llpldC ~•t• ld gallont P•~ mlaute by recordlng 
tb• tla tequlr•d to llll & ••l•cted volume ot a bucket. 
Plov ua1utt•MDI::: th&l.l bo P•-rtonud the-•• tlmea to obt:&lll 
u av•r•a• rate. The P•~tor:maac• of & t~bMtsibl• pw,~ 
w\11 b• obs•rv•d &~ &Lt tlM■ bf &t l•••~ on• field work•~· 

7.4.9 Keacute .. nts ot pH &dd specltlc coftductaac• wltt b• ude 
P•~lo4leally dut"lng well pur1ln&, All readings and 
r••P•ctlv• purge voluu1 will be ent•r•d oa the 
Grouad-Y&t•e Saapl• Collectloa l•co~d. 

7.4.10 Saapl•• will b• colleeted aft•~ the ~•qulred purge votum.e 
haa beQG withdraw and the tletd p&rU1.•t1r1 (pH and 
specltlc ¢onduetaace) havo stabili:•d. 

7.•.tl 'Whll• pwrapln1 ls oa-going and when sample bottt,1 ar• 
ptepered, bottle1 will be tilled dl~•ctly f:oa the 
d\1chacge t\ne of the pWDp taking carw n~t to toueb sample 
bottla1 to th• dlt~h&rge tlne. 

7.4.12 At each monltoring w~lt when use ot the 1ubm•r1ible pump is 
comol•t•. the pump. dlscharg• ti~G and pow•~ cord shalt be 
decont•inated ~ccording to the p~aeedu~•• contained ia the 
s~, fo~ Dccontaminatiou. 

8.0 supl• Preparatlon 

Prior to tran1port at sblpm•nt. g~ound-~ater s~plet may ~equire 
p~eparatioa &nd/ot pr•••rvatlan, Vltld pceparation may entaLl 
tllte&tioa, or pr•••rvation le the fo~m of chemical additives o~ 
t•e~•t&turo control. 

Speeitl~ P~•••rv&tlaa t•chnlquas are da1ceihad tn th• tFA 
docwuGt, Handbook fo~ Suspling and Sampl• Pre1•~v&tion ot W•ter 
H.d. Wut•watel:' ( EPA-600/4-82-029). The EPA manual. wi. tL b• 
conaultad during tne planning itag• of the project. 
Project-•P•cltlc sampllag plan• shall be aeaembled using the 
approved p~oc•dur•s abt&lntd from the EPA manual. 

oi 
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A aUllb•r ot dltt•~wQt docwnan~• will be co~pt•t•d an~ maiatain•d as a 
paa:t of &t'ouod-w1.tei:· u.mplinf. Th• docume11t1 will prov id• a. 1umma.cy of 
th• 1uaple-colle~tloB proc•du~e1 and condltions. ship~ent m•tbod. th• 
analr••• rr.quested and th• cu1todJ hlstoey. Th• list of do~wt1tent1 is: 

• • • • 

Grouad-water •ampl• coll•ct:loa reco~d 
Saapla l•b•h 
Chaia~of-cuatody 
Shl~plng r•c•ipts 

SUlpl• lab•l• shall be completed it th- time each SUI.pl• is collected 
and will iAclade th• infot11tation list•d below. A sa.mpl• labol is shown 
la rt.,ure 3. 

• Clhnt ot" r,raject nu• 
• Sllmple nua.ber 
• D••ign&tion {i.a., identificLtio~ of 1a.inpta po;nt no.) 
• AAalf•i• 
• Pr111cvatlve (e.g., filtration. acidified pH<2 HN03> 
• Saapl•-~oll•ctloo d&to 
• Sampl•r• • name 

Flau,:ie 4 dltph.f• tho ch&lll of e1utody r.-eca,:c1 used .. th• chain 
of cuctodr fota i1 th• r•cord tampl• collection ~nd transf•~ ot 
1u1todr. t6form&tion sucb a1 the tu:aple collection date. sample 
ldeatlflca~1oG &n4 origination. cli•n~ or project na.m• shall oe ente~ed 
oa eacb chain of cu1tod1 r@ca~d. In accordanc• wlth ~o CFi 261.4Cd> 
th• tollo~ing lnlot"ID&tlon must accompa4J all gcaund w•t•r 1amplts which 
ai-e know to bca nOll••hazardou1 and to which I.I. S. Oep...:•tm•l'lt <Jf 

?~aasport&tion &~4 u.~. Po1t Office tegul~tions do nat apply._ Sue~ 
l11fOrm&tlon la: 

• 
• 
• • • 

uapl• coUectoi:' • nuae. mailing adlir•u and telephone 
t1Wlber .. 
&nalytlcal laboratory•• name. mailing add~••• and telephone 
nWlb1c-. 
quutltJ of ••ch sampl•, 
d&~• of shipment. and 
d•1e.-tutlnt1 ,;II 

of 
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10.0 latorenc•• 

IPA. Kacdbook tor SU1iplin1 aad SUlpl• P~•••c-vatioa ot Water &ad 
W&1tewat•r !PA-600/4-82-029. S•pt•=•~ 1982. 

Geot~aa1. tee. RCU Peniit Writer•• Kaaual. Ground-W&ttr Protection 
prepar•d tor u.s. !PA. contract No. 68·01-6464. Octob•t 1983. 

Cod• ot red•~•l Regulations. Chapttr 40 <Sectloa 26l.4(d). 
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1.0 Purpos• &ftd Applic&blllty 

Thi• SOP tttabli•b•• the method for installing ob1ervatioa standpipes. o~ 
moaitoring w•llt. th••• wells will be in1talled to: determin• th• depth to 
grouad water, monlto~ ground-wat•t fluctuation• and obtaia aainples of ground 
wat•~ tor laboratorr tettlaa. 

2.0 Rttpoa■ lbllltl•• N 

tt la the te1poatlblllty ot th• project geologltt/englne•r to directly suporv~ 
the coa1tructioo ud lnttallatloa ot ••cb monitoring w•ll by th• contract '° 
dtlller to eatut• that the w•ll-ln1tallatlon 1p•cltlc&tloa1 are adh•r•d to and) 

to record all p•rtlaent dat~ oo th• app~oved fon11. 

3.0 Suppo~tln& K&tetl•l• 

n• aonitociag well shall eon1ist of & comm•rcially avail~ble well scr••n 
coaatt"Ucted of b~as,, staiol••• st••1 o~ slotted PVC plaatic pip• of minimum 
2-lccb aoala&l ID (lasid• diameter) Th• leagth of th• ccr••n•d trt& and the 
1•1• of tbo tcr••D GI:' 1lot, shall b~ ·,tentia•d by the ln,pectin1 geologist 
dap•.adla1 upon the ge:-llin.-tl:z• dlstributioa ot the 10U1. Bluak plutlc. bhc~ 
galvuized o~ 1talnl••• 1t::••l pip• of minimum. 2~incb ID shall be ut&d to 
coaplete tbe 1tudplpa appcozimat•ly 2 teet above th• ••l1ting grade. rt. 
plp• 1hall be connected by tlusb. thr••d•d jointi. ~o solvent or anti-siuta 
compaun~ shall b• ua•G on th• joint,. 

The 1ectioa of ~is•~ pip• that stick~ up abov• ground shall be prot•cted by J 
4-lacb diameter 1teel guard pip•• up to 5 f••t long set 2 f••t into th• conc~g 
•urtace 1eal. f~• top of the guatd pip• shall have a v•nttd lockable cap. 

Ot~•~ matetial• used for well consttuction include silica sand. b•ntonitt, 
cement. and• calibrated tap~ for length measuram•nts and wat•~-lev•l 
m•atur•aant1. CaGatruetion materials are g•n•rQlly provided by the drilling 
1ubcoatrt.ct0r. 

4.0 Pracedur• to~ coaatructlon 

4.1 AL'ter drllllag AOd soil sampling ha• b••a ~ompleted. the c~ting shalt ~e 
tluahed t~•• of cuttings to develop a clean, uniform hot•. Fluthing ir.a~ 
b• coatlnu•d until th• r•tutn w&tQ~ i1 clear. 

A.2 Groutln& ot th• boreholo to the w•ll-screen tip elevation shall be requi: 
lt the tip 11 ~~ be abov• tb• bottom ot tho borehol•. A heavy plumb boo 
a calibrated tape shall b• u11d ta d•t•f'min• the depth of th• boring tnd 
th• depth to th• top of the grout plug. 

IX·· I 
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4.3 th• w•ll sett•~ &nd :ls•~ pl~• th£11 then b• atsembltd. th• •ttembl9d. 
1cte•o tftd ris•r or its ¢Onttitu•~t p&et1 th~ll be deeontmln&ted ~s ('~ 
d•acc-ib•d h SOP 1600. OtcontamiAatlo.a. ._o 

•·• th• rl1• ud •c~••ft shall be e•~•fullt placed la th• bo~•bol• to tnsuef 
tbal lt lt C~Gt•t•4 14th• bol•~ 0 

0 
4.5 th• atuuslu sp,c.e su.tt'o-undln1 th• 1cr••uod Hcclots of th• monitoring well 

ud &t l&&tt two teet abov• th• top of the tc~••a thAll b• tilltd with 
uniform, fine t&Ad. 

4.6 tt ur bo n•cestary to •••l ott th• v•ll sct••n bf placing a grout •••lo 
top of th• t&Gd tt • 1pecitied doptb. th• p~ojec~ gaolo1itt/tngine•~. o~ 
1ball alv• d•tailtd in1tructloa1 it •••llng ott ot th• well sct••n i1 
t•quir•d. thit grouting may con1i1t ol * b•ntonit• •••l of tpproxim&ttly 
te•t in tbl~kn••• to p~•vtnt v~rtieal flow within th• bo~ing from tffecti 
th• ,cr••n•d •r••· 

4.7 Th• ~e11&lalnc l•nst~ ot bor•hol• sh&ll b• b&~kfilltd wi~h sand or grout t 
wtthio 2 t•~t ot th• ,~ouad surf&t•. thl~ grouting m&y consist of a 
b•atonite/ce.eunt mixture Ill-ad.• to r•quleed tpeclllc&tioa. 

4.8 The 3- or •-lneb di1.1Ut•r tt••l gu&rd-pip• shall b• placed around the 
riser. •nd tho bor•hole around tbe guard pipe shall b• dug out to 
approxiutelJ a 1-toot tadlut to a depth of 2 f••t• and filled with 
ccnc~•t~. All co•pl•tad wells will hav• ldentltlc&tion nwab•rs cl•&rly 
paiut1d o~ th• cap ,nd guatd pip• with bright colored ptiut. 

s.o OocWMntattaa Pr~cedur•• 

S.l Durins lnttallatloa ot ••cb moalto~ing woll a sario1 ot measurements sk~l 
be t&bu ud dncwuaatod. th••• m.eatu~•m•nts shall lnclud•: 

l•ogtb ot 1er••11 

l•ngth of ri1•r p\pa 

total l•nsth of w•ll 

depth to •tablli&td w1ttr tav•l 

rx-2 
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Ot.hH' data include typt and ltngtb of cuing, dla1in.ttrs of th• r-os.ptctive 
componefttt. thickness•• and difttrent types ot grouting material,. and 
•l•vatlon ot th• top of th• guatd plp• and ground surface &ft•~ sutveying · 
l• CCltlpl•t•. 

All data tba11 b• r•corded oc tit• onto the ground•watee monitoring w•ll 
lnatallatioa report tcd all w•ll1 1ball be t•t•raoctd ooto th• appropti&t 
tit• aa,. A tl•ld book and/or boring log cub• u,ed •• other mean• of <::::::1' 

recordlo& data. All docum•otatioo thall re11ai4 la th• project fll•t N 
lndellAi telJ. 

IX-3 

\0 
0 
0 
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APPENDIX X 

OPERATI~G PROCEDl:RES FOR SA.'IPLI:-lG 
OF ORGANIC VAPORS AND 
AIRBOR~E PART!CULATES 
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Field Procedures 

OPERATING PROCEDURES FOR SAMPLING OF 

OR~NIC VAPORS AND AffiBORNE PART lCULATES 

A known volume of ambient air will be drawn through a sampling 

train consisting of a LO cm d iama ter glass fiber filter followed by a 

glass .:anister containirtg Y.A0-2 porous polymer adsorbent. Both 

particulate organic matter and organic vapors present will he 

determined by this procedure. Filters and adsorbent fractions will be 

analyzed separately for specific organic compounds as discussed under 

the Laboratory Analysis Section. After leaving the adsorbent canister, 

sample gas w i.11 be drawn tht"ough a s i.lica gel drying tube, a leak free 

pump, and a calibrated dry gas meter, A flow rate of 0.7 cubic foQt 

per minute (CFM) will be maintained which will result in a total 

114mple volume of 84 cubic feet ( 2400 litres) for a two hour test. 

Assuming that the ccmpounds in question were present at concentrations 

as low a!l the published Ambient Air Multintedia Environmenta.l Goals, 

nufficient sample would be collected to meet the detection limits of 

the analytical procedures employed for quantification. 

Approximately 40 g-rams of puri tied XD-2 .;idsorbent will be loaded 

in to each l. S" I. O. by 511 long glass can is t~t and secured with a glass 

wool plug. Canister face velocity will approach 0,9 feet pe( second. 

All sorbent canisters ~ill be preloaded and sealed in the Monroeville, 

Pennaylvan i.a I laboratory and immed ia tel y re-sea led after field use for 

transport back to Monroeville. In addition, alt canisters and filters 

will be refrigerated or kept on ice while in storage and in transit. 

To assure complete adsorption of organics during sampling, the 

canister will be packed in ice. Also to help prevent possible 

photochemical degradation of organics adsorbed on particulate matter, 

and filter wilt be shielded from sunlight with aluminum foil. 
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One unused filter and adsorbent canister will be cho3en at random 

i.n the field and ret.1ined as a b tank for every ten air s.:imples. These 

wit t be subjected to the same extraction and au!lytical ?t"Ocedures as 

the field samples. 

To validate the collection efficiency of the XAD-2 adsorbent for 

the canpounds in question, a second glass cat1ister ~ill be run in 

series for one of the three test runs at the downwind position. This 

canister will be extracted and submitted for analysis as a separate 

sample. 

!--'1borator1 Procedures 

The procedures to be incorporated which will recover the collected 

materials will include separate so:ichlet extractions of the glass fiber 

filter and the XAD-2 resin. extracts will be concentrated and 

submitted for analysis by EPA Methods 604( 4 ) and 610( 5). These 

methods have bean chosen because of the inherent accuracy of the 

procedures. This accuracy (detection limit) for the most part is 

better than CC/MS methods(~) for the same compounds. Table 2 is 

pf'esented to illustrate the difference in detecti~ limits between the 

CC and liquid chromatography and the GC/MS procedure. the detection 

limits present on Table 2 are the published limits of the referenced 

methods. As such, the limits are in units of micrograms per liter of 

water sample extracted. These detection limits are offered as a 

comparison only as conversion of such units to an air concentration 

would be difficult at this time. 
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OO~TA~INRJTS IDENTIFIED IN SOIL SAMPLES 

FR:'.:lM KOPPERS SOUTH CAVALCADE SITE 

1 Compound 

I Acenaphthene 

I 
I 
I 

Acenaphthylene 

Anthracene 

Benzo{a) pyr en e 

Benzof luoranthenes 

Chrysene 

Fluoranthene 

~aphthalene 

Phenanthrene 

I Pyrene 

2-Methylnaphthalene 

I 
I 
I 
I 
I 
I 

Bo_i 1 ing Point, oC 

2 78 

2 70 

348 

311 

481 

488 

250 

217 

340 

404 

241 

ug/1) .....-.-· 

hod 625 

3.3 

3.6 

t.s 
2.1 

2.7 

2.1 

3.0 

2.0 

.4.0 

3.6 

2.4 

t.6 

3.5 

1.9 

1.9 

5.4 

1.9 

2.2 

l.9 

7.8 

2.5 

4.8 

2.5 

2.5 

2.5 

4 .1 

3.7 
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