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,· GOLDBERG• ZOINO & ASSOCIATES, INC. 

GEOTECHNICAL0 GEOHYOROLOGICAL CONSULTANTS 

CONSULTANTS:1: 
WALTER·E. JAWORSKI 
STANLEY M. BEMBEN 

OCtober 30, 1.985,,·ti·. 
File No. A-4054-C,PC 

Silresim Site Trustees 
P.O. Box 169 

Acton; Massachusetts 01720 


Attention: Mr. James Rogers 

Re: 	 Silresim RI/FS 
Pr,oject Operation. Plans 
Revised 

~, 

Gentlemen: 


Attached please find a copy of the revised Project· Operatio:ns 
Plans for the Silresim Site Remedial Investigation/Feasibility 
Study (RI/FS). 

GZA has· made an intensi v·e effort to thoroug,hly address th.e 
numerous comments on the·draft Project Operations Plans (POP) as 

1 
presented in a submittal from the US EPA dated Septembe.r 24, 
1985, and a, follow-up letter dated October 8, · 1985. We feel that 
the present ve-rsions of the documents should encounter no major 
obstacles so that the sub•eguent phases of the project can 

Ii 
proceed. It is .noted, however, that certain aspects of the 
Sampling and Analysis Plan Cw.ell installations) and Subcontractor 
Procurement Plan are necessarily left to later stages of the 
project. 

'I Certain comments provided by M~. Phil Gschwend of the 
Massachusetts Institute of Technology in a letter dated September· 
3, 1985 were not directly addressed within the POP' s. 'GZA offers 

t 
 the following responses to Mr. Gschwend's specific concerns. 


Pump type for well purging will be standard centrifugal. 

No attempts will be made to exclud,e atmospheric oxygen


:1 during well purging. 


Particle size atialyses on sediments are directed at 

t 	 assessing hydraulic conductivity of the materials. GZ'A 
will also perform total organic content determinations on 

I 
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the sediment s~mples, though this item is not a 
requirement of the COM Work Plan. 

• 	 Sediment core samples will.be vertical composites over the 
O to 2 feet depth interval specified. in the COM Work Plan. 
S.hould re.s-ul ts from the initial sediment analyses dictate 
the need, ·more detailed delineation of ,cont.aminat.ion with 
depth will be completed during later stages of the 
project. · 

• 	 The specific details of monitoring well insta,llation and 
'development procedures will be submitted in the Phase One 
Sampling Plan. Monitoring wells will be· of PVC. 
construction. Based on our extensive experience with PVC 
wells, we fore.see no problems with use o.f this material. 
Based on the US EPA's widespread use of PVC on Region 1 
National Prio,rity List sites, it appears that they would 
concur. 

Please advise us as to any addi t.io·nal comments which you or the 
EPA may have on these documents so that they can be finalized in 
an expeditious manner and field investigations can proceed. · 

Very truly yours, 

& ASSOCIATES, INC . 

JEA:crp 
cc: 	 OS EPA MA/CT/VT Enfor 

-ZOINO 

US EPA.New England Reg onal 
Massachusetts Depart 1 nt Quality 

Engineering 
City of Lowell 
Lowell· Fair Share 
Ayer City Homeowners Association 
Mr. Phillip Gschwend 
Pollard Memorial Library, Lowell, Massachusetts 
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D1TRODUCTI0H:Ii 

I 
In an administrative order dated July 12, 1985, the Silresim Site 
Trustees agreed to assume the responsibility of performing a 
Remed,ial Investigation/Fea-sibli ty Study CRI/FS) of the Silresim 

!' 
site in Lowell, Massachusetts. The Trustees have retained the 
firm of Gold:be·rg-Zoino & Associates, Inc. CGZA) to conduct the 

,, RI/FS. 

I 
' 

The ob·jective and scope .of the RI/FS are described in a wor,k plan 
prepared by Camp Dresser & McKee, Inc., .dated Fe·bruary 11, 1985. 
Briefly, the objectives of the RI/FS at the Silresim site are: 

1. To better delineate, both on-s·ite and off-site., the extent!Ii and nature of waste originating from the Silres.im site. 

I 
2. To determine the type and extent of remedial alternatives 

necessa,ry to mitigate potential threat to .publ.ic heal th or 
the environmen,t originating at the Silresim site. 

~- To identify a list of potential remedial alternatives f~r
"I· the Silresim site and to evaluate the appropriateness and 

applicability of each of these remedial alternatives. 

4. To rec,omme.nd. the most a.ppropriate remedial actionI·~ 
alternative·orcombination of alternatives to mitigate any 
threats from tbose wastes at the Silresim site.,,I 

During the Remedial Investigation, existing data will be reviewed 
and additional data will be collected to ach.ieve the above 

I Ob j, e C t i Ve S • Th e Fe a S i b i 1 i t y St Udy Wi 11 e Va 1 Uate the 
appropriateness of various remedial alternatives. and assess their 
cost-effec.tiveness. 

I' The prese,nt document describes the various components of the 

}I 
·Project Operation Plan for the RI. The seven site specific plans 
which comprise the Project Operations Plan .define how various key. 
aspects of the RI (Beal th and Safety, Sampling and Analys·is, ,, · etc.) will be addres,sed by GZA. '!'be procedures set forth in the 
plans will be followed during the actual performance of t.he RI. 

I 
1 

I 
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 BACKGROUND INFORMATION 

I 	 A. SI'l'E DESCRIPTION 

I 

The Silresim Chemical Corporation Site is located at 86 Tanner 
Street in the south-central portion of the City of Lowell, 
Massa~husetts. The site is located in an area of ind~strial 
activity approximately one mile south of Lowell's central 
business distric,t. The site is bordered· on _the east by Bos-ton 
and Maine railroad tracks, by various indu•s·trial facilitie,s on 

;'I 

the south and north, and by Tanner Street on the west. __ 

The closest residences to the site are located on Canada, Maple'11 

I 
and Autumn·streets, approximately 325 feet south of the perimeter 
fence. Other residential areas are located to the east and 
northeast of the site •. The site location is zoned for industrial 
activity. 	 All of the local businesses and residences receive ,, their drinking water from municipal sources dis·tant from the 
site. 	 · 

The site area is approximately five ac.res, and it is currently 
totally enclosed by a chain link fence with three entrance gates •. 

,, 
I, The site is nearly flat with a vertical relief of approximately . · 

six feet. All structures have been removed f.rom the site and a 

crushed stone/clay cap has been installed. 


B. SITE HISTORY 

Prior to the §ilre:sim Chemical Corporation purchasing the 
properties at 86 Tanner Street they had existed as three separate 
parcels. The central parcel was owned by Shell Oil from 1929 to ' I 	 1941. In 1941 it was purchased by Herbert Carragher, who leased 
the ,property to Mobil_ Oi 1. Silresim purchased this central 
parcel in 1971 and purchased the other two properties in. 1974.. · 

I The following capsule summary of site history is based in part on 
the CDM RAMP. 

I 	 In 1971 a chemical waste reclamation facility was 

:I 
esta;blished · by Silresim Chemical Corporatio-n at 86 

- Tanner Street in the City of Lowell, Massachusetts. 

In 1973, Silresim applied for and· was gra-nted a 
hazardous waste collection and disposal license by the

t Massachusetts Division of Water Pollution Control 

2 

'I 
I 
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I 

I, 
 CDPWC). The facility .was designed to re~ycle or 


ultimately dispose of chemical wastes by incineration 
or off-site landfill. Retlamation of certain 
chemicals, oils and me,tals was performed at the site. 

I In January 1976, DWPC issued a modified permit to 

1 
Si 1 re s i m w h i c h c o n ta i n e d gene r a 1 and s p.e c i f i c 
conditions 1 imi ting the types of wastes whic_h could be 
accepted at the facility. Silresim c.ontested t:hese
permi t modi f ica-tions, and .they were subsequently lifted ,, 
 under an agreement for j,udgment in conjunction with the 

imposition of a compliance sc,bedule for site cleanup 
and improved operations.,, Silresim filed for bankruptcy in late 1977, leaving one, 
million gallons of waste in drums and bulk storage at 
the site. Th.e facility was abandoned in January 1-978. ,, In January 1978, in an effort to secure the site, a 
ch a in 1 ink f e-n c e was insta 11e d around the s i te ' s 
perimeter and a 24-hour guard placed at the site.

·I, 
,a 


Fred C. Bart Associates was retained by the OS EPA in 

early 1978 to perform a preliminary study of the 

environmental condition-s at the site. 


,, 
 Coastal Services, Inc., under contract with DWPC, 

constructed berms and absorbent filled' trenches at the_ 

s.ite in March 1978_ to reduce the spread of s-urface 
wastes •. 

In late 1978, Mitre ·corporation was retained by DWPC to 
provide services du·ring selection of a contractor f:or 
waste.removal. 

I
• 

NEWCO Chemical Waste Systems, Inc., of Niagara Falls, 
New York was selected to remove and dispose of all 
drums and tanks containing waste. The work was started

I in Decem~~r 1978. Depl~tion -0f available fu~ds 
· resulted 1.n work stoppage in September 1980 be-fore site 
clean-up could, be comple.ted.

I In 1981, the Massachusetts Legislature approved a bond 
is,sue for cleanup of haz.ardous waste. Arthur D. 
Little, Inc. was retained by DEOE as a hazardous .waste 
management con-sultant. _•I:' ' 

:I: 3 

I ,



In. July 1981.,. Arthur D. Little, Inc.• prepared a request 
for proposals CRFP) for the removal of th:e remaining 
wastes at Silresim. 

Jet-1 ine Services, Inc. of Stoughton, Mas,sach.usetts., 
was selected as the contractor for completio,n. of site 
c.leanup. Work began iri August 198:l and site cleanup 
was' completed by September 30, 19.81. 

In October 1981, Perkins-Jorda,n, Inc., wa,s hired by 
.OWPC to conduct a hydrogeolog ic in1vestig:atio.n at the 
Silres1 i:m site. An initial hyd'rogeolog,ic report was 
subm·itted to the DWPC on Fe·bruary 26, 1982~ an 
evaluation of remedial alternatives and a supplementary 
hydrog,eolog ic report were submitted on Apr i.1. 27 , l 9i8 3, 
and .March 8, 1983., respec.tively. · 

:·· ...... On December 21, 1982, the Silresim. site was.included on,, 
EPA' s National Priority List in accordance with the 
Nalional Conting.ency Pl:an.. A Remedial Action Master 
Plan (RAMP) was prepared .for EPA by its contractor Camp 
Dresser and McKee. The final RAMP was submitted to EPA.,'·,

i" in April 1983. 

In the Spring and.· Summer o.f 1983 EPA demolished the 
existing buildings at the Silresim site and: installed a,II 
crushed stone ca,p. 
installed on the site.

I 

I' ,. 
;I 

I: 
t 4 

I ,, 

subs1equently, a c.lay cap was 
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LOWELL, MASSACHUSETTS 


PLAN - SECTION 3.1.1 


INTRODUCTION 

This doc.ument is the off-site management plan for the RI/FS work,'I· and· is intended to guide the performance of f ie.ld investi,gations 
at locations off theSilresim site. The plan addresses issues of 
access, security, and contingency planning for all off-site areas··I! 

I· 

to be included. in th.e RI/FS'. The Off;...Site Management Plan will 

be updated regularly, as necessary, to re•flect new information 

developed during the course of the RI/FS. 


·I 2.00 ACCESS 

., 
 A minimum of thirty off-site exploration loc·ations are in 


I 


existence or proposed (Plate 1) in the work plan. These include 

eleven proposed test boring locations, eight existing monitoring 

wells, nine surface water sampling locations, and at least two. 

surficial so.il sampling locations. · Acces.s issues involved in 

gaining entry to these off-site locations include obtaining 


I 

permission to enter the subject property, and the physical 

condition (topog.raphy, vegetation, etc.) of the off-site sa,mp.ling

location. · 


2.• 10 RIGHT OF ENTRY TO OFF-SITE LOCATIONS 

1/ 
I. The names and addresses of the owners o.f off-site locations 

included in the RI/FS wi.11 be obtained from app·ropr iate public 
agencies. (It is our understanding that the tJ.S. EPA ha,s already 
compiled much of this information. These data will be 

:1 
supplemented as necessary by information from the City Assessor's 
office and field visits to the proposed site. A .preliminary list 
of property owners is presented as Table 1 of this plan.) The US 
EPA will initially notify owners o.f properties within which 
proposed explorations are located via a preliminary letter

1. outlining general access requirements. <A sa.mple o·f an acce.s,s, 
letter from EPA is included as Appendix A of this plan.> GZA 

·I 
I. 
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will follow up this initial letter with a more explicit written 
request for access to the subject properties. The request will 
include a description of the work to be performed, including:,I' 

the type of exploration to be conducted (test boring, 
surface soil sampling, etc>; ··I,: 

·' 

Ii 
the lo.cation Cs) on the property where the work will be 
performed; 

the type of equipment whic,h will be brought to the property 
to perform the work and. any equipment which may be left on 
site;.,· 
the method of access of this equipment to the work site; 

I the·approximate date(s) the. wor.k will be carried out; 

an invitation to·split samples and/or receive analytical 
results, as requested; and 

assurance that exploration work will not. interfere with.,I' business activities on the respective properties. 

I 
A sample acces,s request letter i.s provided as Appendix B of this 
plan. It is noted that a single letter describing anticipated 
work during the course of the RI is planned, with verbal 

I 
follow-up, as necessary. GZA will request that the landowners 
give written permission to enter their property for the 
performance of the required work; however, acces·s requests will 
assume implied permission if no reply is received. 

:1 Special requirements for a·ccess to Boston & Maine Corporation
property are outlined in Appendix C•. 

I/ In the case of a landowner who refuses access to his prope,rty, 
one of two courses of action will be pursued depending upon the 
specific explorat.ions involved and data requirements, and input 
from the US EPA:

'.f 
1. 

a) The prefer·red alternative would be to contact the U.S. EPA 
and/or the Mass.achu,sett:s De.partm.ent of Environmental 
Quality Engineering for assistance in gaining access. 

;I 

,. 
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,I', 
b) 	 In the event that (a) above is not possible, an alternative 

location will be selected subject to EPA approval bas.ed on 
proximity to the originally s·elected site and acce,ssI 	 ·requirements. 

I In the event that alternative locations must be selected, these 
new locations wottld be submitted in writing to EPA for review 
prior to performance of the field work. 

I: 2.20 OFF-SITE ACCESS CONDITIONS 

I 

Proposed locations for off-site explorations have been selected 
and presented on Figure OM-1 of this document and Plate 1 .of the\I' CDM RI/FS Work Plan, based on locations for wb,ich additional 
information is needed. Actual lo~ations for the proposed 
monitoring wells will be selected during Part I,I RI activities 
(Initial Studies) after review of available data; locations of ,~ surfac'e water, sediment and ·s-oil sampling station.s are 
a·nticipated to .correspond closely with those selected by CDM. 

I 
Access for each of the previously selected exploration locations 
will be verified by GZA during an initial field reconnaissance. 
At this time, GZA will observe topography~ vegetatiort, the 
presence of underground or above·ground structures~ and general 
surfic-ial conditions a,t each proposed location. In addition, the 
presence of underground utilities will be appraised by contacting 

I 

,,, •orG-SAFE· and the property owner. Should conditions preclude 
access to one or more locations, an alte.rnative location will be 
selected as close as practicable to those originally proposed. 
Should significant changes in proposed locations be necessary, 
alternative exploration sites would be submitted in writing to.· 
EPA for re:viewprior to initiation of field work. 

:I For the monitoring wells, the access conditions outlined above 
will be c-0nsidered in the selection of locations during 
preparation of the phase one and two monitoring well installation 
plans so additional field, verification will not be necessary. 

3,.00 SECURITY 

Three issues have-been identified related to off-site security: 
the security of.exploration equipment during tbe off-site 
investigations, the security of the off-site property itself 
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\,, 

I 
during the exploration and testing program, and the security of 
sampling stations at off-site. locations. 

3.10 EQUIPMENT SECURITY 

a, 
,. During working hours, drilling and sampling equipment will be .in 

the care of GZA Drillin·g, Inc. or GZA personnel. At the end. of 
each working day, equipment may be removed to fenced locations at 
the Silresim site. rf the equipment is to be left at the 
off-site location, tools and other small equipment will be placed 
in locking containers or removed from the site. Larger equipment 
(drill rods, drive hammers, etc.} will be left in such a manner

I' as not to present- a threat to public safety. Keys to the drill 
rigs and trucks will be removed. 

'I 3.20 SECURITY OF OFF-SITE PROPERTY 

1
In the case of off-site locations in fenced areas, arrangements 
will be made by GZA with the property owner to open gates ·Or 
otherwise grant access to the location. Drilling an.d GZA 
personnel will be instructed as to an,y special property care 
requests of the landowner. At the end of each working day Cand 
during.the day if requested by the landowner>, gates or other-1 	 access points will be locked, unless otherwise directed by the 
landowner. · 

I 	 3.30 SECURITY OF OFF-SITE SAMPLING LOCATIONS 

I As previou-sly noted, three types of off-site locations have been 
id-en ti fie d : test b or ings , w i th obs e r vat i on we 11 s to be 
installed; surface water sampling locations; and surficial soil 
sampling locations. · Unfinished boreholes will be secured at the

I end of each day of drilling by attaching a steel cap 

,, wrench-:-tightened, over the drill casing and/or drill rods anc\ 
placing the 140-pound and 300-pound hammers over the assembly. 
The observation wells will be equipped with locking steel casings 

I 
embedded in concrete as protection from vandalism and general 
damag.e. Surface water and surficial soil sampling locations are 
not anticipated to require any special sec,urity precautions. 

I 

I 

I 
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4.00 	 MONITORING AND CONTINGENCY PLANNING POR 
FIELD EXPLORATIONS 

I 

It is currently believed that the major areas of contamination 
related to the Silresim site are located on or adjacent to the 
clay-capped area and that off-site zones will exhibit lower or 
nondetectable contaminant concentration,s. However, it is 
probable that significant levels of groundwater contamina·tion 
will be observed immediately to the north of the site and· 
possible that contamination unrelated to the Silresim site may be 
discovered at off-site locations. Therefore, a pr,ogram to 
monitor and abate any potential hazard,s a-ssociated with off-site 
exploration activities is a required part of the RI/FS.

:I 4.10 NOTIFICATION OF LANDOWNER 

Continual monitoring with a portable photoionization detector

I. CPID > will be conducted in the breathing zone <l to 6 feet a·bove 

·1 
ground surf·ace) during all subsurface explorations. · In addition, 
periodic monitoring with the PID will be cond'ucte,d at the 
downwind limit of the exclusion zone set up around the 
exploration site, as described in Section 4.20 of the Health and 
Safety Plan or at the downwind site boundary (fence line). 

I •Downwind• direction will be based on readings from the portable 
meteorological station to be established on site. Soils brought

1, 

to the surface during explorations will also be monitored with 

the PIO on an essentially continuous basis. 


4.20 ACTION LEVELS FOR MONITORING 

I Action levels for total organic levels measured as indic,ated 
above the the PID have been established based on the CDM Work 

,. Plan, . previous NUS remedial wo.rk at the Silresim site and on 
G~A's past experience. These levels are based on incremental 
readings above an established background level for_total volatile 
organics CTVO's). Background TVO level will be established 
daily, prior to the start of field activities in the gene,ral area

I of proposed activities. Should bac·kground TVO levels exceed 5 

I 
parts per million, EPA's on-site representative and their 
Regional Site Project Safety Officer, Mr. David Webster, will be 
notified -by t,he GZA Site Safety Officer CSSO). A background TVO 

I 

I 
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I: in excess of 10 p.pm will trigge·r immediate notification to the 
following,:

I • Mr. David: Webster, US EPA 223-9740 
Alternate.: Ms. Heather Ford US EPA 223-5906 

t: • Mr. Richard Chalpin, MA DEQE, Northeast 
Region 935~2160,,, Alternate: Mr. John Fitzgerald, DEQE 9'35-216.0 

• Mr. James Campbell, As·s:istant City Manager 

I 
-Lowell, MA 454-8821 Ext 208 

Alternate,: Mr. Robert D.esmarai s , 
Board of Health, Lowell, MA 454-8821 Ext 239 

• Property Owner 

I· • Silresim Site. Trustees 

1. 
Mr. James Rogers 493-3837 
Mr. Richard Ca·haly 577-4106 

Site work will be s.uspended until the source of the volatile 
contamination can be characterized and abated.

I As:suming background ambient air readings are less than 5 ppm, 
incremental readings as listed bel.ow will trigger the following 
responses: 

• 1. O· ppm sustained for 5 minutes in the breathing zon·e 
1) Workers in the exclusion zone will don respiratory

I protection. 2) Monitoring of the downwind limit of the 
exclusion zone will be conducted at 15'-minute intervals. 

I 
. . . 

• 1. 0 ppm s~stained for 5 -minu.tes at the do.wnwi.nd .liJD,i t of 

,. 
the exclusion zone or fen.ce line - 1 >- Notify individuals 
from US EPA, Massachusetts DEQE, and City of Lowell as 
listed above and property owner. 2) Monitor -,downwind 
between exclu·sion zone and nearest receptor. 3) Prepare 
to cease exploration activities. 

:1 • 1 .• 0 ppm su,stained for 5 minutes ·between exclusion zone and 

I 
nearest receptor of greate-r than 200 feet from exclusion 
zone - 1} Cease all exploration activities. 2) Cover 
exploratio,n site and any exposed soils f.rom exploratio,n 
with polyethylene. 3) Notify parties listed above. 

I 

I 
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• 	 25 ppm sustained for 5 minute~ in breathing zone at 
exploration site - Workers in exclusion zone·don Level B 
protection as detailed in Health and Safety Plan. 

Soi.ls brought to the surface during drilling for monitoring wells 
or surficial soil sampling activities will be moni to·red with the 
PIO, as above,, and s·egregated if levels of TVO's exceed 10 ppm. 
Segregated soils will be covered with a polyethylene liner to 
limit generation of volatile,s until completion of drilling 
activities~ At that point, soils ~xceeding the 10 ppm criteria 
will be placed in 55-gallon drums for a.ppropriate off-site 
disposal. 

4 • .3'0 DISCOVERY OF CONTAMINATION OFF-SITE 

It is possible that unanticipated contamination (i.e., 
contamination of shallow soi.ls or groundwater not related to the 
Silresim site> may be encountered during. subsurface explorations 
at off-site properties. The monitoring program, response levels., 
and notification requirements described in the preceding section·s 
of this plan wi.11, therefore, apply to all subsurface 
explorations. In addition, dis·covery of obvious evid,ence of 
waste disposal <e.g., containerized wastes, sludge layers, oil 
saturated soils, etc~> at off-site locales will trigger the 
notification requirements of Section 4.20 above, irrespective of 
TVO readings. The Site Saf~ty Officer will be responsible for 
upgrading personnel protection levels, as necessary, in the event 
of such a discovery. 

. 4. 40 ACCIDENTS 

Should a,ccidents resulting in property d.amage or physical
injuries occur during the exploration program, GZA wi.11 promptly 
notify EPA's or GCA's representative on the site as well as the 
individuals listed under Section 4.20. Relevant section·s of the 
Health and Safety Plan will then be followed in the.event of any 
such accident. 



TABLE 1 

PROP•ERTY OWNERS IN THE VICINITY OF THE SILRESIM SUPERFOND SITE 

Name Lot(s) Owned* 
Mailing Address 

<If Differ.ent) 

Robert P. Betty 

Roberts. Blanchard 

James.Bond 

Richard G. Boyle 

I George Bresch 

Edmund Buckley 

t: 
I Eleanor Burke 

John B. Carroll 

I Robert L •. D'Ambroise 

I Norberto M. Ferreira 

George A. Gaynon 

I ·• 
Eugene F. Gessner 

I 

I 

I 


158 Tanner; 
36 Canada 

26 Robinson 

125 & 147 Cambridge.; 
95 & 125.1 (rear> 

Tanner 

1 Maple 

268 Boward 

30, 12, & 2 Canada 

97.l Lowell Connector Address unknown 

160 Tanner Street, 
Lowell, MA 01850 

or 
15 Shirley Avenue 
Lowell, MA 01·854 

same 

40 Stone Street 
· Dracut, MA 01826 · 

Sherburne Road 
Tyngsboro, MA 01826 

No listing 

27 Canada Street 
Lowell, MA 

95 Cambridge 

137 Cambridge· 

34 Robinson 

22 Robins.on 

169 & .170 Tanner. 

6'51 Trull Road 
No. Tewksbury, 
MA 01876 

46 Upham Street 
Lowell, MA 01850 

Same. 

No listing 

170 Lincoln Street 
Lowell, MA 01851 

I 

http:Robins.on


I 

I 

I Name 

Rodrique A. Houde 

I Georg.e R. Lima 

I City of Lowell 

I Male,r Realty Tru-st 

I Massachusetts Bay 
Transportation 
Authority 

I Francis J. McCabe 


1· 
 Charles E. McNamara 


Manuel Medina 

I Menands Investment 

,I 
 Trust 


· Clarence A. Moran 

I Richard J. Nowak, Jr. 

Penn Central

I Railroad Company/ 
B & M Railroad 

I 
 Richard Proctor 


I 
 Scannell Boiler Works 


I 
 Daniel J. Sheehan 


I 

.1 
I 

Lot(s) Owned* 

101 Congress 

8 Robinson Street 

126 Cambridge; 
29 Robinson; 
35.1 Lowell Connector 

17 & 20 Hopey 
148 Tanner 

115 Cong.ress 

30 Robinson 

15 Tanner 

14 Robinson 

2 Tanner; 
268.l Howard 

48 Canada 

280 Howard 

121 Maple; 
56 Canada 

60 Dix 

16 Tanner 

97 Tanner 

Mailing Address 
(If Different} 

137 River Road 
Tewksbury, MA 01876 

Same 

No lis'ting 

No listing 

Same 

195 Remington Street 
Lowell, MA 01852 

Same 

John Scannell 
26 Tanner Street 
Lowell, MA 01854 

Same 

Same 

c/o Edward E. LeBlanc 
150 Causeway 
Boston, MA 02114 

216 Butman Road 
Lowell, MA 01852 

John Scannell 
26 Tanner Street 
Lowell, MA 01854 

8 Maplewood Drive 
No. Tewksbury 01876 



I 
I 
I Name 

William L. Stig.ler 

'I 
I 
 Daniel T. Sullivan, 


Jr. 

I The Transit Con
struction Company 

I Ralph & Gail Tucci 

Vaughn Industrial 
Properties 

Walbert Plastics Inc. 

Wright Leasing &

I Realty 

I 
 NOTES: 


1 &i 9 Brook 

131, 13-1.1, and 
149 Tanner Street 

61 Maple 

92, 94, 121, 125, 
118 & 108 Tanner 

237 Howard 

.35 Tanner 

5 Main; 2 Russell: 

66 Canada; 

1,. 3, & Hope 


Mailing Address 
Lot(s) Owned* <If Different) 

Lowell Used Auto 
Parts 
21 Clapp Street 
Dorchester, MA 02125 

1 Bancroft Road 
Andover, MA 01810. 

62 Sherburne Road 
Tyngsboro, MA 01879 

No listing 

c/o George Cem 
237 Howard Street 
Lowell, MA 01852 

c/o Charles Garland, 
Jr~ <same) 

Mr. Harold Wright 
194 Sberborne Road 
Pelham, NH 0307.6 

1) *Lot No. is same as street address in Lowell 

I 2) Property owners, lot numbers, and mailing.addresses from City 
of Lowell Assessor's records. 

I 

I 


I 
I 
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I AP:PENDIX A 

SAMPLE EPA Acc,ESS LETTER 

I! 

.1: 


I 

I 

I 

I 

I 

I 

I 

.I 

I 

:1 



I 
1· UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION I 

I J. F. KENNEDY FEDERAL BUILDING. BOSTON, MASSACHUSEin"S 02203 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

I SEP 1 s ,9as 

I 
 Lawrence s. Boyd, P.E. 

Boston & Maine Corporation 
Iron Horse Park 
North B'ill:erica, MA 01862 

I 
I Re: Access to property located. in Lowell, MA for Remedial 

Investigation/Feasibility Study (RI/FS) of Silresim 
Superfund Site 

Dear Mr. Boyd: 

I The U.S. Envirorune.ntal Protection Agency (EPA) has approved 


I 

. a work plan for a detailed investigation of the Silresim Site. 

This ~ite has been listed as a priority hazardous waste site 

pursuant to Section 105 of the Comprehensive Environmental 


I 

Response, Compensation, and Liability Act (CERCLA),·42 u.s.c. 

§ 9605. The site is thus eligible for cleanup response 

financed by the federal hazardous waste Superfund. 


I 

As a part of the remedial response to this sit~ the Sitresim 

Trus~ and it~ contractor GZA Corporation ar~ conducting a 

Remedial Investigation and Feasibility Study (RI/FS) under 


I 

order from the EPA. The purpose of the RI/FS is to determine 

the nature and extent of hazardous substances that exis·t and 

to evaluate cleanup plans for the site. The primary focus of 

·the RI/FS for the Silresim Site is groundwater contamination. 

I As part of this investigation, it may be necessary to install 
groundwater monitoring wells, sample any existing wells or 
sample soils on your property. Your grant of access is re
quested in order to conduct these activities. 

I 


I The purpose of these wells is -to establish the extent of haz

ardou,s waste mtg.ration through grou·ndwater. GZA Corporation 

personnel, under order from EPA, will supervise the welJ place

ment and the actual drilling. ln order that drilling proceed 

iri as unobstrusive a manner as possible, GZA Corporation per

sonnel will contact you prior to sampling or drilling. If you 

wish to be on site during drilling you may arrange to do so 

with GZA Corporation. Initial sampling well installation is 

scheduled for fall of 1985. Copies of any analytical results


I of sampling and analyses performed on your property will be 


I 

made available to ~ou if requested, following appropriate 

quality control analysis~ In addition, should you so desire, 

split samples can be obtained at your expense. 


I 



I 
Entry to your property for conduct of the above described ac
tivi tie,s is authorized by the Federal La11,·, in particular Sec

I tions 104 and 106 of CERCLA, 42 U • .S.C. Sections 9604 and 9606 
and § 3007 of the Resource Conservation and Recovery Act, 42 

I 
u.s.c. § 6927. This authorization includes access to private 
property for purposes of sampling and testing. EP;._ respectfully 

I 
requests your cooperation in assisting the Agency in completing 
the investigation on this site. If EPA does not receive any · 
objections from you within·five (5) days of receipt of this 
letter, it will be assumed that you havE;! consented to entry 
for the above· describe,d a.ctivi tie,s. 

I The work plan fo.r t:he Rl/FS ca.n be viewed at the Lowell Public 
Library and a·t the JFK Federal Build.ing in Boston. 

I I.f you have ,any questions concerning the proposed drilling and 
sampling, please contact I:>avid Webster, the Regional Site 
Project Officer, at (617) 223-4909 or Michael T,homas, the 

I 
 Regional Site Attorney, at (617) 223-0400. 


Thank you for your cooperation.",:~
~i' 

I Sincere1-Y, 

Q/uu~){Jlto~,;fa 
Merrill S. Hohman, Director 

Waste Manageme.nt Division 


I 
:1 cc: Phillip Nyman, Esquire 


Nancy Bettinger, MA DEQE 

James Campbell,

I James Rodgers, 
John Ayers, GZA 
Mike Jasinski, 

I 

I 

I 

1: 
' ':I 
I 

I 

I 


As'sistant City Manager 
Silresium Trust 

Corporation '1/ 
GCA Corporation 

http:Manageme.nt
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 APPENDIX B 


SAMPLE GZA ACCESS LETTER 

·1 
I 

I 

I 
,, 
I 

I 

I 

ii 

I 

I 

I 



I 
I 
I 
I 
I 

Property Owner 
Abutter Street 
Lowell, Massachusetts 01852 

Re:· 	Access to Property, Lowell, MA 
for Remedial Investigation/ 
Feasibility Study RI/FS of 
Silresim Sus:perfund Site 

Dear owner, 

I 
Goldberg-Zoino & Associates,. Inc. (GZA), a local geohydrologic 
engineering firm under contract with the Silresim Site Trust, is 
conducting a Remedial In·vestiga·tion/Feasibility Study CRI/FS) of 

I 
the Si.lresim Superfund site. The study is the result of a 
consent order is·sued by the O.s. Environmental Protection Agency 
(EPA) who will be monitoring GZA's act.ivitie-s. The project will 
be managed by Mr. Lawrence Feldman; field work will be directed 
by Mr. Charles A. Lindberg. Both of these individuals can be 
contacted at GZA's Newton, Massachusetts, office (969-0050). 

I 
The purpose of the RI/FS is to further define and characterize 
groundwater and soil contamination and to evaluate potential 
remedial measures at the site. Data will be gathered by 

I 
conducting an initial fiel.d reconn.aissance, · drilling test 
borings. to obtain soil samples, a.nd installing groundwater 
monitoring wells, as well as obtaining surficial soil samples in 
the vicinity of the site. We are writing at this time to request 
access to your property and to describe the drilling and sampling

1. 
 procedures scheduled to occur on 


I: 

Specifically, the work proposed on your property will entail the 

following: 


I 

(Include types of.explorations, plan showing proposed 

location, type of equipment to be use.d or left on-site and 

method of access for equipment.• > 

. . 


I 

I 



! 
i 
I 

! 
I 
I 
I 

I 

;1 
:I 

GZA will coordinate· our activities on your- property with you 
s·uch tha:t no-interfer-ence with you,r normal business, activities 
will r-esult~ You are welcome to receive replicates of samples 

I 
collected from your property and/or a. copy of the results o,f our 
analyse,s. Please indicate your des.ire to split samples or 
receive analytical results iin your reply to this request. 

Should you have. any problems with the work on your property or 
require addi tio·n,al inform,ation., p;Lease contact Mr. Fe.ldm:an or

I Mr. Lindb,erg. It is requested that you reply in writing 
regarding our proposed access: however, if we do not hea.r from 
you wit:hin ten days your implied permission will be assumed. 

GZA apprecia·tes your cooperation and' assista·nce in this matter. 

GQLD,BERG-ZOINO & ASSOCIATES; INC. 

'_.1·I ' 

Charles A. Lindberg

1: 
Lawrenc~.Fe1dman 

CAL/LF:crp 

I 

I 

I 


I 

I 

I 


. 


I 
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I 

I: 

I 

I 
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APPENDIX C

I 
 BOSTON & MAINE CORPORATION ACCESS REQUIREMENTS 

1: 

I 

I 

I 

I 

I 

I 

1· 

1· 

.1 _ 
I 

I 



I 
 BOSTON & MAINE CORPORATION 

DELAWARE & HUDSON RAILWAY COMPANY 


MAINE CENTRAL RAILROAD COMPANY 


I 

September 30, 1985 

David.Webster

I Regional Site Project ·Officer 
JF'K 	 Bldg. 
Boston, MA 02203 

I Dear Mr. Webster: 

RE: Silresim Super fund Site ·


I ·Lowell, MA 


Thank you for forwarding the RI/FS Work Plan and the Off-Site

I Management Plan for this site. I have reviewed the information 
relative to proposed installation of monitoring wells and 

. sampling on .Boston and Maine property. 

I: 
It appears that MW-10.9 and MW-115 are proposed to be installed on 
Boston and Maine property~ and that SS-1 is also located on 
railroad property. Further, installation of MW-109 will 
necessitate cros·sing a track by the boring rig. Please be 

I 
advised that Boston and Maine Corporation, in the interest of 
protecting its' operations, has developed standard requirements 
for contractors entering railroad property to condµct work. 
Specifically relating to this site, the contractor will be 
required to meet the following requirements: 

I J. All borings shall be performed in accordance with railroad 
standards. I am forwarding a copy of our General 
Requirements for Test Borings on Railroad Property.

I 2. 	 Contractor must execute the Standard Railroad Service 
Contract. 

3. 	 Contractor must provide an acceptable original Railroad 
Protective Liability Policy. 

I 4. Contractor must deposit, in advance, an amount sufficient to 
cover anticipated railroad protective services. 

I 

I 

I 


GUILFORD TRANSPORTATION INDUSTRIES COMPANIES 



I 

David Webster 

Page 2 

September 30, 1985 


I 
I 


Items 1, and 4 are to be coordinatec. wi. tn Hr. Ga:::-y ;,, . Gordon, 

P.JE., Assistant Chief Engineer-Design. Items 2 and 3 are to be 

coordinated with Mr. John J. Brennan, III, Esq., 

M.anager-Agreements and Contracts. Their telephone numbers are, 
(617) 663-6972 and (617) 663-1195, respectively. 

I 
Please have GZA Corporation contact me directly at their earli.est 
convenience in order to expedite completion of the requirements 
in advance of the planned construction date. Once the 
requirements have been met, access will be granted to perform the 
necessary work. Boston. and Maine Co,rporation wishes to assist

'I the Agency in completing the investigation of this site. 

I 
I am forwarding a plan detailing railroad property in the 
vicinity of Silresim for your information. Should you have any 
questions, please contact me at (617) 663-6967. 

Very_ truly yours, 

~ ~ ,:';;:::> ' 1 [ · . ~~;,...t~-~ i · lA·0v·-·- 

I, 
 . Michael P. Clark 

Environmental·Engineer 

I 
MPC/jf 

cc:· G. A. Gordon 
J. J. Brennan, III 

I 

I 

I 

I
I: 
I 
I 



I 	 BOSTON & MAINE CORPORATION 
.DELAWARE & HUDSON RAILWAY COMPANY 

MAINE CENTRAL RAILROAD COMPANY 

I 	 IRON HORSE PARK 

NO. BILLERICA. MASS. 01862 

__..,,.,...,,.orrs....,_....,......,_,..__._...'!'F.· tn-~~. u .::-S>ws._1- .. , ::.~S¥ ~.;.a:,1a ~ --~.-~~?-•- .u .. ~~e·--••w:.<».cc>.ESP2-.M. . .wmI 
 ......,._ ..... 

'l'i'F2F7Rl:r73>,-;··-~'Gi!T'l"§;o,- ... s:r-;;:. .z;t:; ...: 1-2:~.:~~-~~~~i«--='~"'-~..:=s-··,ryy;;,-·---:~~-.~~~.;....i:;.;,:;..;~~ 


GENERAL REQU3.EME?r:'S

I: 	 for 
TEST BORINGS ,ON RAILROAD PROPERTY 

I All borings on the property of Guilford Transportation Industries_;Rail 
Division (Bost.on. and Maine Corporation, Delaware and Hudson Railway 
Conpany and Maine Central Railroad Company) are to be performed

11 according to, but not li111± ted. to the followi,ng requirements: · 

1. Work 10n the Railroad property ·!!lust be done with inspec.tion and/or

1· flag protection present. 

I. 
2.. Where access must be gained ,by crossing the tracks, a temporary 

crossing is to .be used. This crossing !!lust adhere to the 
· following: 

a. '!'he location and material must be approved in advance by the

I Chief· Engineering Office.r of the railroad or his authorized 
representative. 

b. It is to be cons true ted by Rail road forces at the Contractor 's 
expense in the presence of a r,ailroad construction ins'pector. 

c. 	 It is to be removed from the track after the equipment is 
moved: into place each day. It is not to remain on the track 
under traffic. 

I 	 d. No crossing of the track shall be made without the flagman 
and/or inspector present. 

I 
 e. The .crossing of tracks shall be kept to a minimUI:1. 


3. 	 Boring locations, to include positioning the boring rig, shall be 
made so that they do not come within 8 '6n of the centerline of 
track. 

4. 	 All borings must be cased to insure adequate return (of mud and 
water) and to avoid undermining of the track. 

5. 	 All holes shall be backfilled with cement g,rout to fill the voids 
and protect agains·t an artesian condition •. 

I 
6. The location of all exis,ting utilities (both railroad and 

municipal) shall be located and suitably marked by contractor, at 
his expense,, to avoid damage to the utility and trac·k structure. 

I 

.. 


GUILFORD TRANSPORTATION INDUSTRIES COMPANIES · 



,I . 

I 
I ,. Prior to entry upon the railroad prope,rty, all necessary contracts, 

insurance policies and financial obligations shall be provided in a 
form acceptable to the railroad. 

I 
I 8. Work within the operating right-of-way that has the potential to 

foul the tr,acks, shall be restricted to periods of non-peak 
passenger operations due to freq,uency of trains. 

I 
9. In performance of the work, full cooperation with the inspector and 

the flagman is essential. Work will be under train traffic, and if 
your work or conduct in any way jeopardizes the safety of rail 
traffic and personnel, then the work shall be s·hut down 
immediately. 

I 

I 


• 
I 
I 
I 
I 
I 
I 
I 

.office of the Chief Engineer


I Design and Planning 

GTI Rail Division 

I July 1O, 1984 

I 
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I 

!' SILRESIM SITE RI/FS, LOWELL,, MASSACHUSETTS 

SAMPLING AND ANALYSIS PLAN,, SECTION 3.1.2

1, 
1.00 INTRODUCTION 

I This Sampling and Analysis Plan describes procedures to be used 
during the RI to ensure the collection and analysis of

I: representative samples from the site and its environs. The 
sampling and analysis plan has been written to satisfy the 
requirements presented in the Silresim Site RI/FS Work Plan

II prepared by Camp Dresser & McKee, Inc. (COM), dated February 11, 
1985 in accordance with the outline provided in Guidance on 
Remedial Investigations under CERCLA (U.S. EPA, May 1985).,, The objective of the sampling and analysis prog·ram is to proviae 
detailed information regarding the types, concentrations, and 
distribution of chemicals at the.Silresim site and in surrounding

I areas. 

I 
In addition to the sampl.ing and analysis protocols presented in 
this doeument, additional quality assurance/quality control 
information is presented in the Silresim Site Quality Assurance 
Project Plan. The specifics of the w·ell installa.tion and 
groundwater sampling programs will be submitted as part of:,, Deliverable 2 <•phase I Sampling Plan•) of Part I'I of the R:I/FS 
(see page 5-4 of work plan). 

I 2.00 ANALYSIS OF EXISTING DATA 

I Existing data regarding the extent and degre.e of soil and ,, groundwater contamination at the Silresim site have not been 
fully reviewed by GZA to date. During, Part II <Initial Stu,dies) 

!I 
of the RI/FS, these data will be compiled and an app.ropriate 
as,sessment of the validity, sufficiency, and sensitivity of the 
information will be performed as described in the Work· Pl:an. The 
data will also be cla,ssified in accordance with procedures 
outlined in the Data. Management Plan. ,, 

I 
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I 
3.00 ANALYTICAL PARAMETERS 

The contaminants previously detected by other investigators at 

I' 

,, ' the Silresim site include volatile organic compounds, pesticides, 
and PCB's (see Table 1). The proposed sampling program for the 
RI/FS is presented in Table 3-1 of the CDM Work Plan Csee T'able 
2). The majority of the groundwater samples will be analyzed for 
volatile organic compounds only: at selected existing monitoring 
wells, groundwater sampl~s will also be analyzed for other

I contamiriants detected in earlier rounds. Sediment and surface ,, water samples, and selected groundwater.samples, will be analyzed 
for priority pollutan·t compounds. In addition, grouridwa ter from 
the upper level.of well B-102 will be analyzed for Appendix 8 
RCAA 261 pollutants • 

4.00 PREPARATION FOR SAMPLING.I 
I The following seetion.s describe preparations to be made prior to 

I 
sample collection. Many of the preparations described apply to 
all types of samples to be collected, while other procedures 
and/or equipment apply only to certain type's of sample·s (e.g. 
groundwater>. 

I 
4.10 COORDINATION WI.TH ANALYTICAL LABORATORY 

,. The analytical laboratory to be used fot the RI/FS 
inve·stigations, Roy F·. Weston, Inc., is ce.rtifie.d by the EPA 
Contract Laboratory Pro,gram. Prior to each planned sample 
collectio·n round, Roy F. Weston laboratory perso,nnel will be 
contacted by GZA,.and the following information will be provided:

I Types of analyses required 

I 
Sample ma,trix 

Number of samples. 

I Anticipated order-of-magnitude concentrati!on Cif known 
from prior analyses>, and 

I· 
·1 
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I 
Date(s) samples will be collected. a At the time of scheduling, any potential conflicts at the 

I) laboratory will be d.iscussed, and arrangements made to help 
ensure.the, analysis of samples in a timely manner. ,, 4 "'20 .SAMPLE CONTAINERS 

Sample contain,ers to be used. during the RI will be obtained from 
Roy F. Weston. The types of conta.iner,s to be used and the 
cleaning and preparation procedures for the containers. will

I depend on the analytical parameters and sample matrix. Container 
type, size, method of preparation, and sample preservation will 
be in accordance with EPA protocol, as described in Sections 2.20,;, and 5 •.20 of the QA/QC Plan attached. 

4 •.30 EQUIPMENT 

I Most· of the equipment to be used for the collection of samples i.s 
maintained at GZA's Newton office, and is routinely checked for 
serviceability a·s described in the QA Project Plan.. Equipment

11- will be shipped to the site via mobile laboratory van and/or 
private automobile. Certain required items (e.g. ice) may be 
purchased locally. 

1 Equfpment available at GZA's Newton office include: 

I 
Water level measuring devices 

C, Bailers and bailer cables 

I Centrifugal pumps and associated supplies 

Trowels, .spades, buckets 

I Coolers and ice 

:I Health and Safety Equipment (e.g. Tyveks, respirators, 
gloves) 

Field screening equipment (e.g. pH and conductivity meters>

I ,, 
I 
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solu·tions, etc. ) 

Miscellaneous supplies (wrenches, paper towels, etc.) 

Record keepin.g supplies (labels, pens, chain-of-custod'Y '1: forms, log books) 

Water level measuring devices will consist of either electric 
water level readers or measuring tapes graduated in 0.01-foot·1; ,, i.ncrements and equipped with sounding devices. The water le.vel 
readers will be decontaminated after each use by rinsin,g in 
methanol followed by distilled water. 

/I 
Bailers to be utilized during the RI are constructed of s,tainless 
steel and equipped with Teflon ball-check valves. Prior to u-se, 
the bailers will b~ washed in a strong detergent (Alconox), 
followed by a clean water rinse. The ·bailers will then be rinsed 
with reagent-grade methanol and allowed to dry. Bailers are

I brou,ght to the field sealed in clean polyethylene bags, and clean 
bailers are stored separately from used bailers. Bailer cables 
will consist of separate lengths of nylon rope, one for each well_

I to be sampled. 

4·. 4 0 ON-S·ITE ·SAMPLING ANO, AN'ALYTICAL EQUIPMENT 

I On-site analytical equipment to be ut.ilized during sampling may 
include one or more of the following: 

Portable photoionization detector CPID) 

Portable pH meter ' Portable conductivity meterI 
Portable dissolved oxygen meter 

Century Systems Model OVA...;128 organic vapor analyzer COVA) 

4 • 5 0 . PROTECTIVE CLOTHING AND SAFETY EQOIPMEN.T 
•I\ 

The types of protective clothing and other health and safety

I equipment rec;iuired during the various sampling operations at the 
Silresim site are discussed i.n the Silresim Site Health and 

I 

I 
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Safety Plan. Sufficient health and safety equipment will be 
available to me.e·t the needs of personnel involved in field 
sampling activities. 

4.60 RECORD-KEEPING AND SAMPLE CUSTODY PROCEDURES 

A variety of materials is required to record data, identify 
,sample,s, and ship packages. The forms, la1bels, and d,oc.uments 
require.d when sampling are listed in the QA/QC document,. These 
are ava.ilable .at GZA' s Newton office. 

4.70 CLEANING, PRESERVATIVE AND PACKING MATERIALS 

. 4 .71 Cleaning Materials 

Equipment used to sample i.n mo:re than one location .must be 
cleaned before. it is reused. Cleaning materials are identifie.d 
in the QA/QC plan. Cleaning materials which can be used without 
compromising sample integ,rity must be carried to the site or 
purchased locally, and .include: 

Distilled water 
Tap water 
Methanol 
Detergent 

4.72 Preservative Materials 

Sample,s subject to degradation after being removed from 
their e.nvironment to a sample conta.iner must be pr.operly 
preserved to retard this degradation. Preservation appropriate 
to the analyses of interest .are listed in Se,ction 5. 2 0 of the 
QA/QC document. Chemical preservatives will be obtained from the 
Roy F. weston laboratory and brought to the site. 

4.73 Packing Materials 

All samples must be packed to protect them from physical 
abuse and breakage during sh.ipment. Glass containers should be 
pac,ked in compartmental boxes, or blister-pack. I·n addition, the 
sampling team should have a supply of vermiculite, paint cans, 
tape, plastic bags, packing crates, and labels. 
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I 4 •.810 COORDINATION WITH REGULATORY AGENCIES 

I 
When the proposed dates of sampling rounds at the Silresim site 
have been determined, GZA will notify desig'.na ted representatives 
of U,S E1PA, EPA's Oversight Contractor (G'CA), and the Ma,s.sachu
setts ·DEQE. Whenever possible, GZA will ·give at least two weeks ' advance notice, of field· act.ivities. (However, it is noted that 

' 
such adva:nce notice will not be possible for sampling activities 
tied to precipitation events; such .as surface water station Siti-5 
from the CDM work Plan .• ) In addition, GZA shall notify EPA of 
the S'ampling. date, sampling med.ia, .an:d numbers of sample,s fr.om 
ea,ch media at least one week .Ln advance of sample collection • 
Representative.s of these agencie,s m:ay then accomp.any GZA 
personnel into the field to observe sampling procedures and/or 
collect split or duplicate samples if desired. GZA will provide 
con:tainers, labels, and chain-of-custody forms for d.uplica te 

' samples to EPA or their field representatives. 

4 • 9 0 DEVELOPMENT OF OPERAT.lONAL PLANS FOR SAMPLING 

Operational sampling plans will be developed in sufficient detail 
to guide the Project Manager in completin•g th.e work. The ~irst 
section of the plan will de,scribe the members of the sampling 

•
:1 team and their responsibilities and training. 

T.he plan will give a complete description of the documentation 
required for field sampling. This will include a list of numbers 
of forms, labels, and no,teboo·ks corresponding to the type and 
tiumber of samples to be taken. This discussion will be 
referenced·to applicable parts of the QA/QC program plan. 

'~/ 
All of the equipment and-supplies to be required for field 
sampling, testing, and shipping will ,be specified. The list will:f' be. developed accordin.g, to the n.umber and types of samples to be 
taken. The plan will describe where the equipment can be located 
a'nd will explicitly state. which supplies can be purchased in the'.I field. Responsibility for testing and checking is cover.ed by the 
QA/QC program plan •. 

- ',,, 
I 

work in the field· will be guided by sampling orders. These will 
explicitly describe the sampling locations, media, sample types, 
a.nd eq;u·i pmen t, a.nd will -allocate tasks in sequential order •. 
Sampling locations will be ide,ntif ied with plans and drawi.ngs. 
These plans will be prepared .to use personnel. in ,a cost effective 

II 
I 
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manner, to conform with QA/QC requirements, and to fulfill needs 
for comple,te ·documentation.. · 

Field activitie·s must .be conducted in· ac.cordance with the Beal.th 
and Sa.fety Program· Plan. Procedure,s necessary to protect the 
health of team members and to promote safe working conditions 
will be specified ib a Health and Safety Plan for each field 
sampling event. 

5.00 SAMPLING PROCEDURES 

The following section describes the general procedures to be used 
in the collection of groundwater, surfice water, sediment, 
surficial soil, subsurface soil, and air quality samples. More 
de.tailed procedures are provided in the Standard Opera ting 
Procedures CSOP's>, attached to the OA/OC Plan as Appendix QA-1. 
It is assumed that the sources of waste compounds .(storage tanks, 
d·rums, etc. ) have been removed f.rom the site 1 theref·ore, methods 
of sampling these media are not discussed. Table ~.presents a 
summary of the samplin1g program for the RI, including references· 
to SOP' s, blank and duplicate: sample requirements, and sample 
types. 

5.10 GROUNDWATER.SAMPLING 

The existing monitoring wells and new wells to be installed 
during the RI will be sampled (refer to Figure 1 fo.r locations> • 
It is assumed that approximately 85-95 samples, plus blanks and 
duplicates, will be submitted to Roy F. ~eston for analysis of 
the parameters listed in Tables 2 and 3 of thi.s se.ction. · The 
actual scope of the groundwater sampling program will be 
developed during Parts II, III and IV of the RI/FS in accordance 
with the work plan. · 

5.11 Seguence of Sampling 

Th.e new and existing moni t·oring wel.ls will be sampled in 
sequence proceeding from the least to most ·contaminated wel.ls, a·s 
determined on. the basis of available information. 

. . ~ 

Determination of the degree o.f contamination will be based 
upon results of previ ou.s analyses of sampl.es obtained from the 

http:sampl.es
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~, 
, existing wells and on field .screening of soil and water samples 

during the drilling of the new wells • . ' 5 .12 	 Sampling Protocol. 

I _Monitoring wells will be sampled in accordance with EPA 
protocol as outlin.ed in EPA/530/Sw-611, Proceclure.s Manua.l for 
Growndwater Monitoring at .Solid Waste Disposal Facilities. The 
following sampling procedures will be exercised at each 
monitoring well:'.J ,. 1. Identify fhe well and record the well number on the Sample 

Record Sheet. 

2. 	 Put on a new pair of disposable gloves.

:I 3. Measure groundwater level to the nearest 0.01 foo,t from the 

:I 
top of the well casing using·an el~ctric water level 
indicator or acoustic sounding device. Water level 
indicators. will be decontaminate,d with methanol and 
distilled water rinses between wells. Record water level. 

4. 	 Calculate and record the volu_me of standing water in the 
well casing. At least three well volumes will b.e purged by 
means of a stainless steel bailer or centrifugal pump1 if 
the Well recharges slowly and is pumped or bjiled dryr 

,. 
I' sampling will commence when the well recharges. If hailers 

are used~ separate pre-cleaned bailers will be used for 
_each well. If wells are purged by pump, separate lengths 
of new polyethylene tubing will be used in each well. In 
accordan~e with the Work Plan, based on headspace 
screening the purge water from each well will either be 
disposed of at the well site or will be containerized for 

·,, 
off-site disposal. 

I 5. Al.1 groundwater samples will be collec.ted using a bailer. 
Samples will ·be transferred from the bailer and poured into 
,containers provided by the analytical laboratory. .Samples_ 
to be, analyzed for volatile organ.ic .priority pollutant 
compounds an'd by headspace screening will be collected inII' 

I 
40-milliliter glass vials with Teflon/silicone rubber septa 
secured with bakeli te caps. Samples for acid extractable, 
base-neutral extractable, and pesticide analyses-will be 
taken_ in 1-liter to 1-gallon amber g,lass bottles-. Samples 

/I 
I 
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I
\ .· for d.ioxin 	analyses will be collected in separate 1 liter 
". glass bottles. Samples for metals analysis will be 

collected in 0.5- ·to 2-liter polyethylene containers. The 
metals samples will be preserved according to methods 
presented' in Section 5.20 of the QA/QC Plan attached.

I' 6. 	 Measure· specifi.c conductance, pH, and dissolved oxygen at 
the .wellhead. using portable equipment. Record .measurements 
on Sample Re·cord Form. 

7. 	 Sample c·ontainers will be properly labeled with appropriate 
information. Samples will be logged on the Sample Record 
Form and on the chain-of-custody form • 

I 
' I 

. 8. Samples collected for metals analysis will be filtered in 
the field by vacuum or pressure filtration t.hrough 
Millipore O. 4 5 mi-cron filter or equivalent. Samples will ,, be filtered at the well site· unless inclement weather 
p'reclu·des this proc.edure~ In those instances, samples will 
be filtered 	within the sampling van· or on-site trailer. 

9. 	 Upon completion of S'ampling, disposa,ble equipment used 
during the sampling Ci .e. gloves, paper towels, etc.) will 
be disposed of in a specified waste container. Wells will 
then be recapped and locked~ ' 	 5.13 Sample Preservation, Shipment, and Cha-in-of-Custody 

. Groundwat.er samples collected in accordance with the ' ,. 	 · previously des.cr.ibed procedu,res will be packed sec.urely in an 
in.sulated coole.r containing prefrozen ice packs and shall be 
properly .logged, labele,d and shipped to Roy· F. west on for 
analysis.'I: 
5.20 	 SURFACE WATER SAMPLING

I 	 Surface water sampies will be collected from the nine location·s 
described in section 3-7 of the work plan, and indicated on 

,, 
.,, · Figure 1. . Samp,ling locations include points along River Meadow · 

Brook. upstream and downstream of the Silresim site, dra.inage ways 
leading from.the site to the brook, and other nearby surface 
water bodies. The sample to be collected from the unnamed pond 
to the east of 	the site. Csw~6 > will be a composite s.ample. 

·I 

~ 

I 
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I 
I 

Surface water samples will be analyzed for priority pollutant 
compounds. 

I 
,, Samples will be collected in downstream order, from the furthest 

station upstream of the site. The pro,ce.dure for collecting 
·sur.face water samples during the Silr:esim RI will be as follows: 

' 
1. Record on the Sample Record Form the general location of 

the station and describe appropriate characteristics 
including approximate fl.ow rate, stream width and depth, 
streambed or pond bottom material, temperature, pH, and 
diss.olved oxygen concentration. 

<' 2. For stream sampling, collect water samp:les. from as near 

I 
midstream as possible by directly immersing, the app-ropri.ate 
sample containers. Where the stream is too shallow to 
immerse tbe container, use a 500 ml .• stainless steel or ,, g.lass container to fill the sample container. Transfer the 
sample from the~container to all appropriate sample 
bottles, except the 4 0 ml sample bottles fo,r volatile 
organic compounds. For volatile organics, the bottles are 
imme.rsed directly in the stream in order to minimize loss 
of analyte during sample bandling. 

t 
3. Secure lids and. attac·h sample labels wh,icb have been 

completely filled out. Place samples in coolers for 
shipment to the analytical labo.ratory. Samples will .be 
logged on sample record forms and chain-of:--custody sheets. 

4. 	 Mark the sample location-with a 5-foot long reinforcing rod 
driven firmly into the ground, where appropriate, and mark 
the location on a site map. ' I· 5.30 SEDIMENT SAMPLING 

I Concurrent with surface water sampling, sediment samples will 
also be collected at stations sw-1, sw-3, and SW-6 .for priority 
pollutant and grain~size analyse.s, and at station ·sw-2 for 

I 
priority pollutant analysis alo.ne. Results of sediment. analyses 
will provide. information on the particle siz.e distribution and on 
the concentrations of contaminants in the sediment. ,. The sample,s· will be collecte,d using a piston-type c,or.er or 
similar devic.e •. · Gra'b samples will be collected where a rocky 

'I 
l 
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streambed prohibits coring.. Samples for priority pollutant 
analysis Wi:11 be placed in jars provide.d by the laboratory, 
labeled, a.nd stored, in a·· cooler f.or d 1elivery to the laboratory 

·I 
:,I 

for analysis. Samples for grain-:size analysis will .be placed in 
8 ounce glass jars and delivered to GZA's Newto.n ·1aborato-ry. 
Containers for samples destined f,or labora to::y analys_i,s wi 1-1 be 
as follows: volatiles - 40 ml septum vials; extractable ., orga,nics, pesticides/PCB''s - 16 ounce g.lass jars with Te.flan- or 
aluminum foil-lined. lids; metals, cyanides - 16 ounce glas·s jars; 
dioxin - 16 ounce 	glass jars. · 

·I 
.Sed.iment samples will be collect.ed from a station after all 

other sampling an_d measurement activities have been completed. 
Samples from River Meadow B.rook ( Stations S\ti-.1, Sw-2, and SW-3) 
will be collected as follows: · · 	 · 

1. 	 Locat.e mid-channel and the leeward shore and record in· log 
book. Leeward shore is defined as the s·horeline where 
c.urrent velocities are lowe.st o.r the shore furthest f.rom 
mid-channel. 'I 

2. 	 Collect s·ediment core samples from mid-channel an,d 
two-thirds the distance from mid·-channel to the leeward:a 	 shore. where rocky bottom substrate is encountered, a 
dredge sample will be collected instead of a core·. sample. 

I 3. 	 At each station, the cores will be mixed in a stainless 

I: 
steel tub and transferred to the appropriate sa.mp le 
containers. 

I 
4~ Secute lid~ and attach sample labels which have been 

completely filled out. Place samples in a cooler packed 
with ice for shipment to Roy F. weston and GZA. Samples 
will be log,ged on a sample log sheet and chain-of-custody 
form. 

I 5. Decontaminate sampling equipment by washing the equipment 
with water and a bristle brush, · followed by methanol and 
distilled water rinses • 

Th.e pond sediment sample ( station Sw-6 > will be co1·1ected from 
four locations spaced at approximately equal inte-rvals around the•

I un-named pond. The samples will be mixed in a stainle,s,s steel. 
bucket to produce a composite pond s·ediment sample, which ~ill ,, 

I. 
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I then be placed in the appropriate sample containers a·nd handled 
in the same manner as the stream sediment samples. 

5 •.40 SURFIClAL SOIL SAMPLING 

I 

Initial screening_of soils for volatile organic compounds will be 
conducted in accordance with the detailed procedures de.sc.r ibed on 
page 3-15 of the work plan •. Subsequent surf icial soil sample,s 
will be collected, from loca·tions SS-1 an·d SS-2 <indicated on 
Figure 1) and from app,roximately five additional locations to be 

'I 
selected on the basis of the screening. Each of the surf icia.l 
soil samples will be analyzed for priority pollutant compounds.

I _Th_e samples will be collected using a clea·n stainless steel scoop 
or trowel. A hole will be- hand-dug t•o a depth of approximately 
0. 5 feet, and the saniple will b.e collect_ed from thi~ excavated 
material. The samples will be plac.ed in the appropriate sample 
containers provided by the analytical laboratory~ and will be 
labeled and placed in a coole.r. Tihe sampling locations will be 
marke_d with . a_ labeled 5-foot steel reinforcing rod driven firmly ';I 

., into the ground for future reference. - Sample con,tainers for 
laboratory analyses will be -as f.ollows: .volatiles - 40 ml septum 
vials <2 >; extractable organi.cs, pesticides/PCB' s - .16 ounce 
glass jars with Te-flon- or aluminum foil-lined lids: metals, 
cyanides - 16 ounce glass jars; dioxin - 16 ounce glass jars.• 

5.50 SUBSURFACE SOIL SAMPLING 

Subsurface soil samples will be collected at 5-foot intervals or 
at observed changes in strata at all boring locations in ' I 

I 
a.ccordance with AST.M D1586-67 procedures and SOP 3.-1. 7 .2 included 
in Appendix QA-1 attached to the QA/QC Plan. Sample·S will be 
collected with a split spoon sampler driven by a 140-pound weight 
falling freely 30 inches. when the split s,poon sampler is_ 

I 
opened, the soil sample will be immediately screened using a PIO. 
In addition, a 40 ml septum capped vial will be partially filled 
with soil for headspace analysis. If the initial PID screening 
indi·cates the presence of voe' s, a headspace analysis using a 
Foxboro (Century Systems> M~del OVA-128 portable gas 
chromatograph (GC) with a flame ionizatio,n detector and strip 

I 
••• chart recorder will be obtained. · A second soil sample from each 

split .spoon will be collected for subsequent laboratory analys·i s, 
. if necessary. 

I 

I 
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I Portions of each s,pli t spoon sample will be collected in a wide 
mouth jar for soil classification _to log the borehole and for 
particl.e size analysis, if .nece·ssary. · 

5.60 AIR MONITORING 

Air monitoring will be performed with bot•h ari HNU and an OVA at 'I 
the vents in the clay cap to determine whether contaminants are 
mig·rating from beneath the cap to the atmosphere. Organic vapor 
le:vels will be measured both at the opening of the .vents and in',I 

I 
their immediate vicinity: the levels will be recorded in a sample 
log book.• The HNO will be used with the span set at 9.8, whic:h 
yields a 100 percent sensitivity for benzene. ,, The OVA will be used in total mode Cbypassin~ the column) 
initially~ If a reading above background occurs, the 
cbromatographic column inject button will be pressed, and a 
0.25 cc plug of air will be sent through the column. This will 
determine the relative concentrations -of non-methane vapors. The

I analytical column is a 12-inch by O.125-inch stainless s-teel 

I 
column packed with 10 percent 1,2,3-TRIS (2-cyanoe.thoxy) Propane 
on 60/80 mesh Chromosorb PAw. The OVA is equipped with_a single 
flame ionization detector and a portable chart recorder. 
Background concentrations of organic vapors will be measured on ,, the capped area away· from the vents, at the perimeter of the 
site, and at nearby off-site locations. If the initial screening 

I 
I 

does not detect the presence of VOC's other than methane above 
background levels at the vents, the monitoring program will be 
continued on a weekly basis. If at any time d·uring the air 
monitoring program concentrations of volatile organic compounds 
Cother than methane) above background levels are de.tec,ted at any 
of the vents, sorbent samplin·g for volatile organic compounds, 
and other airborne contaminants as appropriate, will be performed 
at the vents. 

I The sorbent s·ampling of organic vapors will be performed us'ing · 
Gilian Model BPS 113AOT and/or SKC Model 224-43 Universal 
Samplers Constant Flow air ·sampling pumps. In the· eve-nt, 

I: additional samplers are needed_, a number of MDA Accuhalo Model 
808 pumps are available. The flow rates will be set at 100 

I 
cc/minute using· an NBS traceable soap bubble flow meter p.rior to 
sampling. Samples will be run for a maximum· time -of 8 hours, 
giving a sample vo.lume of 48 liters. At each monitoring point, 
concurrent· s-amples will be taken o-n Tenax-Gcc and 20/40 mesh 

1, 

·1 
I 
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I 
I 
I activated coconut shell charcoal. The Tenax tubes will contain 

100 mg in the primary section and 50 mg in the back-up s·ec·tion, 
obtained from SKC (Eighty-Four, PA). Backup Tenax tubes will be 
run in tandem to adsorb any breakthrough which may occur. The 
charcoal tubes, available from SKC, will contain 400 mg, in the 
primary sec ti on and 2 O O mg i n the backup sec ti o n • Tub e s 
containing 100/50 mg will be kept on hand if the detection limit 

I 
of the analysis needs to be lowered. Tandem charcoal tubes will 
also be used in case breakthrough occurs. If breakthrough occurs 
throug.h both tu-bes, the sampl i n,g time wi 11 be s,hortened to 
·4 hours, and a sample volume of 24 liters. 

I Calibr.ation of the pump will be done wit:h tandem tubes from the 
same lot number a• the analytical tubes so that pre- and 

I 
post-sampling ro·tometer readings can be used to determine actu'al 
sample volumes. 

During air sampling, a portable recording meteorological station 
will measure, with a permanent re.cord, the wind S·peed, win,d

I direction, and temperature. Recording charts will cycle daily or 

I 
weekly depending on the duration of the air monitoring •. The 
barometric pres.sure will be recorded by hand using a hand-held 
barometer. The relative humidity will be recorded by hand using 
a. sling-psychrometer (Maximum., Inc.• , Natick, Massachusetts). 

I All air monitoring d,at.a will be reported with the current 
meteorological conditions for evaluation. Sampling locations f:or 
off.;.site migration will be determined usin,g the current wind 
direction data. Two locations will be chosen with.in the downwind., 900 arc from the particular emission sources (450 on each side of 
the downwind centerline). 

Du,r ing each sampling period, parallel OVA and HNU screening. will 
be performed at hourly intervals. 

5.70 ADDITIONAL SAMPLING 

,J 
'I .Proc.edures for addi tiona.l sampling, if necessary, not specified 

in Sections 5.10 throt;tgh 5.~0 above will be developed during Pa.rt 
II (Initial Studies> of the RI/FS. For example, the specific 

I 
protocol for the sampling of the sump located west of B-201 wi.1.1 
be developed after a review of its construction details during 
preliminary site visits. 

I 

I 
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TABLE 1 

I ORGANIC CHEMICALS DETEC.TED ON AND AROUND 
THE SILRESIM CHEMICAL CORPORATION SITEl 

I Volatile Organics 

I dichloromethane 
1,1-dichloroethylene 
trans-1,2-dichloroethylene 

I 1,1-dichloroethane 
chloroform 
1,2-dichloroethane 
1,1,1-tr.ichloroethane

I 1,2-dichloropropane 
trichloroethylene 
benzene 

I 1,1,2-trichloroethane 
tetrachloroethylene 

I 
1,1,2,2-tetrachloroethane 
toluene 
chlorobenzene 
e,thylbenzene 
trichloroflouromethane

I styrene 
dimethylformamide 
tetrahydrofuran 

I· dimethylsulfide ,, Pesticides (SOWA Primary 
Standards) 

I 
lindane TP-105, 106 off-site 
2,4-dichlorophenoxyacetic 

acid (2,4-D) 
2,4,5-trichlorophenoxy

propionic acid (2,4,5-T~)
{_) . 

.I 

PCBs·-
Arochlor 1016 
Arochlor 1248 

Extractable Organics 

1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,,~dichlorobenzene 
1,2,4-trichlorobenzene 
hexachlorobenzene 
di-n-butyl phthalate 
bis(2-ethyl hexyl) phthalate 
N-nitr.osodiphenyl amine 
naphthalene 

. isophorone 
2 methyl naphthalene 
benzyl alcohol 
phenol 
2-methyl phenol 
2-nitrophenol 

ll loata summarized from a report by Perkins Jord1an, In.c. , entitled 
"Byd,rogeologic Investigation, Silresim Chemical Corporation Site 
Lowell, Massachusetts.• February 19·82, updated based on GZA' s 
preliminary review of analytical data from NUS Corporation, 1983. 

I 
:I 
I 
·1 



TABLE 2 

EXPLANATION OF GROUNDWATER, SURFACE WATER, SEDIMENT J\ND 

SOIL SAMPLING ACTIVITIES FOR LABORATORY ANALYSES 


Number of Samples 
(not including RI/FS Flow 
blanks and Chart Activity 

Activit7: __ Location Analysis duplicates) PART 

Monitoring Well Sampling R-104,106,201,202,203 

of Existing Mo~itorlng 204 

Wells 


Monitoring Well Sampling B-101 , 102, 105 

of Existing Mani toring 

Wells 


Monitoring Well Sampling Approximately 21 

PhaAe One Wei. l mu lt i-leve l wells 

Ins ta l let ion at 12 locations 


Monitoring Well Sampling AU 55 monitoring 
Previously Existing wells at 29 locations 
Monitoring Wells, Phase 
One nnd Phaee Two-1nonitoring 
wells 

Surface Water Sampling SW-1, sw..2, SW-3 

River Meadow Brook 


Surface Water Sampling SW-4 at subsurface 
drain out fa 11 in 
drain pipe 

Surface Water Sampling SW-8 Tanner Street 
,torm drain in man
hole 

Volatile Organic 9 

Analysis 


Priority Pollutants 6 

Append ix B, RCRA 261 

Pollutants in s..102 

upper levei only 


Volatile Organic Appro~imately 

Analysis . 21 


Priority Pollu Appr-oximately 

tants* irt a minimum 55 

of ten monitoring wells, 

volatile organics and 

previously ~etected 

contaminants in others 


Priority Pollutants 3 


· Priority Pollutants 1 


Priority Pollutants 1 


11 


11 


111 


V 


111 


111 


111 




TAB LB 2 (Continued) 

EXPLANATION OF GROUNDWATER, SURFACE WATER, SEDIMENT AND 

SOIL SAMPLING ACTIVITIES FOR LABORATORY ANALYSES 


Act:ivity Locat:ion · Analysis 

Number of Samplee 
(not including 
blanke and 
duplicates) 

RI/FS 
Chart 

Flow 
Act ivlty 
PART 

Surface Water Sampling SW-9 clay cap 
runoff 

surface 
in manho le 

Priority Pollutantsd 1 111 

Surface Water Sampling SW-5 surface drainage Priority Pollutants 1 111 
southwest of site 

Surface Water Sampling SW-6 Pond east of Priority Po 1 lutante 1 111 
site (composite) 

Surface Water Sampling SW-7 sump at a . Priority Pollutants 1 111 
south of· site 

Surface Water Sampling SW-8, SW-9 manhole. of Priority Pollutants 2 111 
clay cap subsurface 
drain 

Sediment Sampling SW-1 , SW-2, SW-3, SW-6 Priority Pollutants 4 111 

Sediment Samp Ung SW-1, SW-3, SW-6 Particl~ Size Analysis 6 111 

Soil Samp Ung SS-1, SS-2 and 5 Priority Pollutants 7 111 
additional (surface 

· 0.5 feet depth) 

Soil Sampling AH monitodng wells Particle s.ize An.alysis Approximately 111, V 
to be ipatalied, 40 bod"ga 

Sufficient teats to 
charac~eriz~ the strata 

* In addition to. Priority Pollutants, Appendix B, RCRA 261 pollutants may be required for select 
samples. 



I.·~· ~ 

TABLE 3 

DETAILS OF RI SAMPLING PROGRAM 

I OF SAMPLE ANALYSIS SOP FOR II OF ii OF 
ACTIVI_TY SAMPLES TJPE PARAMETER MEtHOD CONTAINER COLLECTION IJLANKS DUPLICATES REMARKS 

Sampling E,xis ting 15 GW Volatiles E:PA-624 . 40 ml VOA 3.1.2 1 2 (1) 
Monitoring Wells vials 

Sampling Existing 6 GW ABN EPA-625 1 gal glass 3.1.2 1 
Monitoring Wells GW Pest/PCB EPA-608 1 gal glass 3.1.2 1 

GW Metals Vadous 1 liter 
polyethylene 3.1.2 1 (2) 

GW Cyanide EPA-335.2 l liter 
polyethylene 3 .1.2 1 

GW Dioxin EPA""6.13 1 liter glass 3.1.2 1 1 

Surface Water 9-11 SW Volatiles . EPA-624 40 ml. VOA 
Sampling vials 3.1.lA 1 . 1 (J) 

SW ABN EPA-625 l gal glass 3.1.lA 1 
SW Pest/PCB EPA-608 l gal glass 3.1.lA 1 
SW Metals Various 1 liter 

po\yethylene 3 .1. lA 1 (2) 
SW Cyanides EPA-3,5 .2 1 liter 

polyethylene 3.1.lA 1 
SW Dioxin EPA-613 1 liter glass 3.1. 2 i 1 

Sediment Sampling 4 SEO Volatiles 8240 40 ml VOA 
vials 3.1.8A 1 1 

SEO AB.N 8270 16 oz glass 3.L8A 1 
SED Pest/PCB's 8080 · 16 oz glass 3.l.8A 1 
SED Metals Various 16 oz glass J.l.8A 1 (2) 
SED Cyanides EPA-335.2 16 oz glasa 3. l.8A 1 
SEO Dioxin CLP (84) · 16 QZ glass 3•.1.8A 1 1 (4) 

SutfRce Soil 2-7 Soil Volatiles 8240 40 ~1 VOA J.1.7.lA 1 l 
Sampling vials {J) 

Soil ABN 8270 16 oz glass· J.1. 7. lA l 
Soil Pest/PCB's 8080 16 oz glass 3.1.7.lA 1 
Soil · Metals Various 16 oz glau 3.1.7.lA 1 (2) 
Soil Cyanides EPA-335.2 16 oz glass 3.1.7.lA 1 

. Soil · Dioxin CLP (84) 16 oz glass 3.1.7.lA 1 1 (4) 



TABt.E 3: DETAILS OF RI SAMPLIN.G PROGRAM 
(Continued) 

I OF SA11PU: ANALYSIS SOP FOR # OF # OF 
ACTIVITY SAJ,lpLES TYPE; PARAMETER ·METHOD CONTAINER. COLIJ:C'.IION BLANKS PUPLICATES REMARKS 

Pha.se 1 21 GW Volatiles voe Screen 40 ml VOA 3.1.2 2 3 
Well Sampling . vials 

Well Sampling ss GW VolaHles EPA-624 40 ml VOA 
(All we Us) vials 3 .• 1.i 3 5 

Weli Sampling 
(All wells) 

i0-50 , GW 
GW 

ABN 
Pest/PCB 

EPA~2S 
EPA-608 

1 gal glass 
1 gal glass 

3.1.2 
3.1.2 

1-S 
1,..5 

(3) 

· GW · Metnh varioua 1 liter 
polyethylene ~ .1.2 1-5 (2) 

GW Cyanides EPA 33S.2 1 liter 
polyethylene J.1.2 1-5 

GW Dioxin EPA-613 1 Uter glas$ 3.1.2 1 1-5 

REMARKS: 

(1) 	 See Sec Hon 7 .10 and 7 .20 of QA/QC Plan (POP 1.3) for detailed information on analytical 
protocols, container types, siample preservation and holding times. 

(2) 	 See Section 7 .10 of QA/QC plan for specific references to analytical methods for 13 priority pollutant 
meta ls. 

(3) 	 Range in number of samples from COM Work Plan estimates. 

(4) 	 Protocol to be useci for dioxin analyses in eoU will be as described .in "Invitation for Bid WA-84-A002," 
US EPA Contract Laboratory Program, 1984. 

(S) 	 Abbreviations used: GW - Grc:,undwatet; SW~ Surface Water; SEO.,. Sediments; Soil - Surfi~ial Soils; 
ABN - Acid/Base-Neutral extractable organics (see Tables 7 and 8 o.f QAlr,:, Plan); Peet/i>C&'s - Pesticide 
and PCB Organic Compounds (see Table 9 of QA/QC Plan). 

(6) 	 See Tables S and .6 of QA/QC Pla'n for ltste of priority pollutant metals and volatile compounds 1 

respectively. 
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SILRESIM S:ITE RI/FS, LOWELL, MASSACHUSETTS 

QUALITY ASSURANCE/QUALITY CONTROL PLAN - SECTION· 3 .1. 3 

INTRODUCTION 

1. O·O QUALITY ASSURANCE OBJECTIVES 

I A s:ummary of Silresim site history is included in the background 
information section of th.i.s volume. The objectives and scope of 
th.e Silresim Remedial Investigation a,nd Feas.ibility Study 
CRI/FS) are presented in a work plan prepared by camp Dresser and, 
McKee, Inc., dated February 11, 1.985, included in this volume. 

1.10 PROJECT OBJECTIVES 

I The Silresim Remedial Investigation will serve as a data 
collection mecha·nism to support the Si:lresim Feasibility Study 
and the development and evaluation of remedial alternatives 
applicable to id.entified Silresim site co.nditions. Project 
objectives are to better delineate both on-site and off..;.site the 
extent and nature of waste originating .from the Silresim site; to 
determine the typ.e and extent of remedial alternatives necessary 
to mitigate potential threat to publ,ic health or environment 
originating at the Silresim site. 

1. 20 INTENDED DATA UTILIZATION; 

It i s intended that t h,e data gathered du r in g the Si 1 res im

I Remedial Investig.ation will be .utilized to evaluate the potential 
effects of o·n-si te anci off-.si te conditions at the Silresim site 
on human health, safety, and the environment:.. 

I 
I Ambient background levels from areas unaffected by, i.e. 

upgradient of, t.he Silresim site will constitute the baseline 
against. which any identified o·n-site. or off-site co·ntaminant 
levels will be evaluated. 

Field screening data, such a·s BN.u or OVA screening of soils for 
volatile organic compounds CVOC's), will be utilized to locate 
we.11 screens or to select samples for laborato·ry analysis. 

I 
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Analytical laboratory data will be utilized to characterize and 
evaluate on~site and off-site conditions in order to assess 
remedial alternatives. 

2.00 PROJECT ORGANIZAT.ION AND RESPONSIBILITY 

2.• 10 GENERAL STRUCTURE 

I 

The project team for the Silresim RI/FS consists of GZA as the 
prime engineering contractor with overall responsibility £or 
pro j e c t c om p 1 et.ion , Roy F • ~es ton Inc • as the an a 1 y ti ca 1 
laboratory, and a number of subcontractors for various tasks 
Cgeophys.ical investigation, data validation, s·urveying, etc.>. 
For the most part, direct involvement in environmental 
measurements subject to QA/QC requirements will be limited to GZA 
and Roy F. weston, as indicated on Figure QA-1. 

I 2.20 PROJECT RESPONSIBILITIES 

:I The proje.ct organization and principal lines of communication are 
pt"·esented in the proj.ect organization char-t presented as Figure 

' QA-1. The responsibilities of the project staff positions and 
support organizations are summarized below. 

' ' 

I 
Principal-in-Charge, John E. Ayres, has overall 
responsibility for staffing and conducting the project. As 
part of his responsibilities he will: 

I 

1) 	 Maintain this QA/QC Plan. 

2) Indicate the types of QA records to be retained for the 
project. 

3) 	 Provide for QA audits. 

4) 	 Approve reports and material. for release to the 
Silresim Trustees •. 

The Reme.dial Investigation Project. Manager, Lawrence 
Feldman, is responsible for maintaining a clear definition

I 	 of and adherence to scope,, schedule and budget. As par,t of 
this responsibility, he will: 

I 
I 

http:proje.ct
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I 
1) 	 Serve as the communication link with the Silresim 

Trus·tees on all matters. 

2) 	 Provide overall technical direction for preparation of 
work plans and the co~duct of ta~ks performed under\\I 
this contract. 

3) Maintain budgetary and schedule surveillance, and 
. ' 

regularly inform the Principal-in-Charge on budgetary11· 
and sched'uling sta.tus. 

I 	 The Laboratory Manager, Ari•alytical Servi,ces, Mr. Earl B. 

I 
Han,sen of Roy F. -Weston, is re,sponsible for inte·r·facing 
between the analytical laboratory and GZA. As part of this 
r·esponsibility, she will: · 

I 
l) Indicate the typ.es o:f QA recor,ds to be maintained for 

the project. 

2) 	 Provide for QA audits. 

I 	 3l Approve reports and materials for release to G·ZA. 

I 
The Quality Assurance Officers include thre.e .individuals 
responsible for various aspects of QA/QC during the course 
of the project. These QA officers will be responsible for 
ongoing .s•urveillance of project activities to help ensure 
conformance to this plan and will have access to all 
personnel and subcontractors, a.s necessary, to res,olve 
quality problems. 

The Project QA Officer, Mr. Carl Eid am, will have overall 
responsibility for QA/QC. As part of these 
responsibilities, he will: 

I 	 1) Evaluate and approve this QA/QC Plan. 

2) 	 Schedule and conduct QA audits.

I 3 > 	 Provide for maintenance and retention of QA record,s. 

4) Monitor· the co,rre.ction of quality problems and stopI work, if necessary, when quality appears jeopardized. 

I 
I 
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I 
I 5) Provide QA reports to the Principal-in-Charge and 

Project Manager •. 

The Lab.oratory and Field QA officers will fulfill similar duties

I for their respective aspects of the proj'ect. The Laboratory QA 
officer wil.l report to the Laboratory Manager: the Field QA 
9ff~c~r w.ill report to the Director o~ Field ac~ivi ties. Both 
indivi:duals will also report to the ProJect QA Officer. 

3.00 QUALITY ASSURANCE OBJECTIVES 

I 
The overall purpose of the quality as·surance program is to ensure 
that samples are collected and analyzed in a way such that 

I 
evaluations performed for the Remedial Investigation are 
scientifically reliable and supportable. The precision and 
accuracy of field measurements will be maintained by s·trict 
adherence to appropriate SOP' s (see Appendix QA-1) and· the field 
instrument procedures presented in Section 6.20 of this QA/QC 
Plan. The objectives for laboratory measurement data. in terms of 
precision, and accuracy are presented in the following sections. 
In addition, results of a recent blind performance evaluation by 
the U·S EPA on We:ston Analytical Laboratories are presented i.n 
Appendix QA-2. 

3.10 PRECISION AND ACCURACY TARGET VALUES 

The followin.g values are those which will be strived for in this 
project. Actual precision and accuracy data derived for the 
samples anal.yzed in this project will be documented i~ the final 
report. 

Data acceptance criteria fo.r metals analysis sh•all be targeted at 
100 percent, plus or minus 10 percent recovery and 
reproducibility. 

I Precision and accuracy target va-lu,es for orga'nic compounds 
presented on Tables 1 through 4 have been obtained under optimal 

I 
concii tions an.d represent statistical averages of multiple matrix 
sample analyses and will be utilized for this project. Actual 
precisio·n and accuracy data de.ri:v'ed for the ,samples analyz.ed in 
this pro·ject will be documented in the final report. 

I 
I 
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 3.20 COMPLETENESS 


I 

The characteristic of completeness is a measure of the amount of 
valid data obtained compared to the amount that was specified to 
be obtained und:er normal cond-i tions. The amount of valid data

'.1/· specified is established based on the measurements required to 
accomplish project objectives. The extent of completeness :,must 
be reviewed on a relative ba·sis. for sample collection activities. 
Comp.leteness of data handling systems is described in Sections 
10.0, 12.0 and 14.0~ 

3.30 REPRESENTATIVENESS 

Measurements will be made so th'at results are as representative 

I 

•
I of the media and conditions being measured, as possible. 

Sampling locations will be se.lected to provide specific 
information necessary for evaluating reme.dial al t.erna tive.s. 
Sampling protocols will be used to assure that samples collected 
are representative of the media. Sa·Iilple handling. protocols _(e.g. 

,, storage, preservation, and transportation) protect the 
representativeness of the collect~ed sample. Proper documentation 
will establish t.hat p:rotocols have been followed and sampl.e 
identification and· integrity assured. 

I 3.40 COMPARABILITY 

The characteristic of comparability reflects both internal 
consistency of ·mea-surements made at the site and expression of 

Ii 
I 
·11 results in uni ts· co·ris is tent wi t,h other organizations reporting 

similar d1ata. Each value r,eported for a given measurement should 
be similar to other values within the same data set and within 
other related d~ta sets. Comparability of data and meaiuring 
procedures must also be ad.dressed. This characteristic implies 
operating within the calibrated range of an instrument an.d 
utilizing analytical methodologies which produce comparable 
results. 

Ii 3.50 DETECTION. LIMITS 

I 
Tbe detection limits presented for various analytical methods in 
Table 5 through 9 have been obtained using equipment and 
techniques appropriate for low concentration in "clean water" 
samples. Sample matrices· and contaminant levels requiring 

I 

I


) 
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I 
dilution or sample manipulatiori may affect detectiori liffiit 
achievement. - Specific detection limits are highly matrix 
dependent. The detection· l.imi ts provided a.re for guidance and 
may not always be achievable.'\I 4.00 SAMPLING PROCEDURES 

I All samples will be collected in accordance with. the Sampling and 

I 
Analysis Plan an.d the appropriate SOP as presen,ted in Append.ix 
QA-1 and summarized on Table 1 O. wh:e:re conditions warrant, the · 
SOP may be altered with the approval of the. Q.uality Assurance 

I 
Officer prior to sampling initiation. Any special circumstances 
or alteration from SOP must be recorded in the field data record 
and referenced on the sample label and chain-of-custody form. 

4.10 SAMPLE SITE SELECTION 

II 
Samples of g,roundwater f·rom monitoring wells; s.urface water from 
stream, pond, and d·rainage ways; sediment from stream and pond; 
and s.urf icial soils will be collected for analysis •. A discus,sion 
of proposed sample locations is presented in the Work Plan text 

• 
and in the Sampling and Ana,lysis Plan.

II 4.20 SAMPLE CONTAINERS, PRESERVATIO~; TRANSPORT, AND STORAGE 

Samples will be analyzed for constituents as presented in 
Tabl.es 2 and 3 of the Sampling a,nd Analysis Plan. The analytical 
parameters include the priority.pollutants, volatile organics by 
EPA Method 624, extractable organics Cbase/n,e,utrals, acids, and 
pesticides> by EPA Method 625, organochlorine pesticides and 
PCB's by EPA Method 608, 2,3,7,8 tetrachlorodibenzo-p~dioxin, and 

II 
'1: priority pol.lutant metals. In addition, analysis· for Appendix 8, 

RCRA 2~1 pol1utants may be conducted at one sample location. 
Each individua.l or class of these analytical parameters requires 
specific containment., preservation and handling. 

'I 
'· 

After collect.ion in appropriate co.ntainers. a.s detailed in the 
fo.llowing sections, samples will be placeld in coolers for 
shipment to the laboratory on a daily basis. ,, Sample collection proc,edure.s for ea.ch analytical parameter are 
presented in the following sections. ,Maximum sample holding 

ii 

I, 
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I 
times are prese,n ted in the analytical procedures. Detaileci 
procedutes for sample container cleaning and preparation are 
presented in Appendix QA-3. · 

4.21 Hydrogen Ion (pH) 'I! A. Apparatus and Materials: 

Cl.ean ·polyethylene or glas,s bottles; p-reviously cleanedI' < '. with Alconox detergent and rinsed with distilled water. 

I 

I; Electronic pH meter with temperature compensation 
adjus.tment. Glas,s el:ectrode: Glas;s e.lec trodes are 
available for measurement over the entire pH range with 
minimum sodium ion error types for high pli'~h.igh s6d'ium 
samples. Reference electrode: Use a calomel, 
silver-silver chloride, or other constant~potential 
electr.ode. 

Two standard bu,ffer solutions of known pH (i.e. 4 andI 
10). 

B. Sample Collection, Preserva.tion, and Handling: 

The electrometric measurement of pH is the only method 
approved by EPA. The determination will be made 'I on-site at time of collection. 

I 4.22 Method 624 Purgeables 

A. Apparatus and Materials: 

I The water sample is to be collected in two (2) 40 ml 
vials wit·h 'T.eflon-faced silicone septa and screw caps 
and maintained at 40c •.

I B. Prepared containers will be provided by Roy F. weston 
Analytical Laboratory. s·tandard preparatio.n protocol is

~1 outlined below. 

I 
1. Wash 40 ml vials with screw caps (Pierce No. 13075 or 

equivalent) and Teflon-faced silicone septa (Pierce No. 
12722 or equivalent) separately, utilizing a solution 
of Alconox detergent or equivalent, and hot tapwater. 

:I: 

I 
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.I 
,· 
 2. Rinse thoroughly with deionized water • 

. 

3. 	 Place vials, ca.ps, anci septa on precleaned aluminuIIi 
foil (as described above) in an oven and bake for one 
Cl) hour at 1osoc. 

1: 
II/ 

4 • A11 ow the v .i a 1 s to coo l w i th t he s e pt a proper 1y 
inserted ~nd the caps screwed on loosely. Tighten down 
caps when cool. 

:I 5. Store vials in an area not su;bject to contamination by 
air or other sources. 

;I 
 C. Sample Colle·ction, Preservation .and Handling 


The follo~ing procedures apply to sampling directly 
with the sample vial: 

I 	 1. Collect a single undisturbed sample of water for 
the analysis of volatile organics. Submerge the 
sample vial just below the surface upside c:iown and 
slowly invert. Accomplish this task creating as ,)' little disturbance as possible • 

., 

. In the c.ase of groundw-ater sampling, the sample 
volume should be poured directly from the baile.r to 
the sample vial. 

2.. 	 Allow the vial to fill and reach equilibrium with 
its surrounding reservoir for several seconds. 

/I 3. Place the cap over the mouth of the. vial so that 
the septum is properly oriented a_nd screw down the 
cap firmly.

I 	 4. Invert the vial to discover any entrapped air 

I 
bubbles~ If ~Uch is the case, ~he sample will be 
discarded and another 40 ml via.l select•ed and 
filled. 

I 

:1:· 

I 
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I 
5. Collect a replicate sample per ins.tructions above. 

Label the sample vials with the a.pprop.riate 
designated sample tag • 

., . ' , Place the properly labeled sample vials in an 
appropriate carrying contairier.maintained at 40c 
throughout the sampling and transportation 
period. 

4. 23 Method 6.25 Extractable,s CBase/1:i.eutrals, Acids, and 
Pesticides!lj 

A. Apparatus and Materials: 

II Sample bottle - Amber glass, 1 liter to·1 gallon volume. 

\I 
French or Boston Rounci aesign is recommended. The 
container must be washed and solvent rinseq before use 
to minimize irtterferences in accordance with the 
following procedure: 

I 
1. Wash glassware with a phosphate - free detergent 

(e.g., Alconox>. Rinse with tap water five (5) 
.times and deionized water five (5) times.,, 2. Rinse with acetone. 

3. Rinse with hexane. 

4. Kiln dry ~t 4SOoc for ten (10) hour~. 

Bottle caps - Threaded to fit sample bottles. Caps 
must be lined with Tefl-0n. A1uminum foil may be ':·I 
substituted if sample is not corrosive. 

I 
 B •. Sample Collection, Preservation, and Ha,ndl.ing.: 


I 
Samples must be col l.ec ted in glass containers. 
Conventional sam1pling pr-act ices should be fo I lowed, 
except that the bottle must not be prerinsed with 
sample before co.llection. 

I The sample must be iced o.r refrigerated from the time 
o.f collection until extraction. 

I 
I 
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I ,, All samples must be extract~d within 7 days and 
completely analyzed within 30 days of collection. 

4.24 Method 608 Organochlorine Pesticides and PCB's ,a A. Apparatus and Materials: 

'I Sample bottle - Amber glass, 1 liter or 1 quart volume. 
Frenc.h or Boston Rou-nd design is recomme,nded. · The 

I 
container must be washed and solvent rinsed before use 
to minimize interferences (see Section 4.23A). 

I 
Bottle caps - Threaded to screw on to the sample 
bottles. Caps must be lined with ~eflon. Foil may be 
substituted if sample is not corrosive. 

B. Sample Collection, Preservation, and Handling:,a 
1· 

Samples must be colle1cted in glass containers. 
Conventional sampling practices should be. followed, 
except that the bottle must not be prerinsed with 
sample before collection. 

t 
The samples must be iced or refrigerated from the time 
of collection until extraction. 

:I 
All samples must be extracted within 7 days and 
completely analyzed within 30 days of col.lection. 

.. _ 4.25 Metals 

II A. Apparatus and Materials: 

Polyethylene or glass bottles. 

I Nitric acid Cl+ 1): l-l'ix equal volumes of cone. nitric 

/I 
acid, BN:3 (ACS), 

Deionized water. 

I 
··, 

:'I, 

I 

with deionized water. 
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Sample Collection, Preservation, and Hano.ling: 

Wa,sh and rinse sample c,o,nta,iner thoroughly wi tb l + l 
nitric acid, then with deionized ~ater before use. 

Acidify the sample with 1 + 1 nitric acid to a pH of 
2.0 or less. Normally, 3 ml of 1 + 1 nitric acid per 
liter should, be sufficient to preserve the samples. 
This will keep the metals in solution and minimize 
their adsorption on the container wall. 

All samples, should be a,nalyzed within 6 months of 
collection. An exc~ption is mercury analysis, which 
must be completed within 28 days. 

4.26 Cyanide 

Apparatus and Materials 

- Polyethylene or glass bottles: Minimum Required Volume 
50:0 ml. 

Concentrated sodium hydroxide, NaOH. 

Sample Collection, Presel'vation; and Handling 

Add NaO•H to pH greater than 12. 

Store samples at 40.c. 

A n a 1 y z e w i t h i n 2 4, h o u r s o f c o 1 1 e c t i o n • 

4.27 Dioxin (2,3,71 8 - Tetrachlorodibenzo-p-dioxin) 

Apparatus and Materials 

Sample b.ottle - 1 liter amber glass prepared as 

indicated in Section 4.23A. 


Bottle caps - as in Sectio11 4.23A. 


I 
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:I 
B. Sample Collection, Prese,rvation, and Handling 

I Samples must be collected in glass containers. 
Conventional sampling practices should be followed, 
except that the bottle must not b~ prerinsed with 
sample.

..,/,, The sample must be iced or refrigerated from the time 
of collection until analysis. 

5.00 SAMPLE CUSTODY PROCEDURES 

:t 
'I 

It is imperative that written procedures be followed whenever 
samples are collected, transferred, stored, analyzed or destroyed. 
The primary objectives of these procedures is to create an 

I 
accurate written record which·can be used to trace the possession 
and handling of tbe sample from the moment of its collection to 
disposal.. · 

5.10 LOGGING OF SAMPLES 

:I The acco,untability of a sample begins whe·n the sample is taken 

I 
from its natural environm.ent. Sample la·b.els, chain-of-c.ustody 
forms and field data records must be completed at the time of 
sampling (see Figures QA-2, QA-3 and QA-4>. The following 
chain-of-custody procedure must be implemented by the Site 
Operations Manager to assure sample integrity. Entries wi.1,1 be 

Ii made in waterproof ink during sampl.ing. 

II 
A. The samples are under cust·ody of the Site Operat.ions 

Manager if: 

I 

Ca) they are in his Cor her} possession, 

Cb) they are in view after being in possession, 

Cc) they are locked up or sealed securely to prevent 


tampering, or 
(d) they are in a designated secure area. 

1. B. The original of the chain-of-custody form ·must 
accompany the samples at all time after collection. A 
copy of the c.ha.in-of-custody form is kept by th·e Site

I Operations Manager. 

I 

I 
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I 
I 

C. When samples are trans-f erred in possession, the 
ind,ividuals relinquishing and receiving wil.l. sign, 
date, and note the time on the chain-of-custody form. 

I 
D. when samples are shipped, the Site Oper,ations Manager 

will note the method of shipment, courier name, and way 
bill number, if possible, in the "Remarks• box on the 
form~ The Site Operations Manager will ke,ep a copy of 
the way bi.11 and attac.h it to his (or her) copy of the,;ai 
chain-of-cu-stody form. ,, The chain-of-custody form will contain information t_o distinguish 

each sample from any other sa~ple. This information will 
include: · 

;1 	 1. The project for which sampling is being conducted. 
2. 	 The matrix being sampled (air, groundwater, soil, 

etc.> • 
3. 	 The S'ampling date and time. 
4. 	 The specific samplin,.g location in suffic.ient detail to 

allow resampling at the same location. 
5. 	 The method of samplin·g to include preservation 

techniques. 
•:1 6. 	 Significant observations made during the, sampling 

process. 

I 	 7. Signature of the person performing the sampling. 

Eac_h sample will be assigned a unique identification number, 

I which will be marked on the sample container in wa terproc f ink. 
The 	c:hain-of-custody form will be forwarded to the laboratory ,, with the samples. As aprecaution against th.is record being lost' 
or altered,, the sampling personnel will retain a copy of the 
chain-of-custody form documenting all infor-matio.n up ·until the 
first change of sample custody. This record wil.1 be filed by the 
Project Manager. 

I Field measurements (e.g. pH, specific conductance, temperature, 
depth, flow> will be-recorded on the field data record sheets. 

-1 5. 20 SAMPLE IDENTIFICATION NUMBERS. 

Report.ing of data to the data management system will require the

I assignment of a un.ique iaentification number to each sample 
col.lected (inc.luding quality control samples). A record will be 

:1 
I 
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I 
mainta.ined by the Site Operations Manager to associate the field 

I sample with the various identification numbers used to analyze 
the field sample. Sp·ecific sample identification procedures. are 
developed for each field sampling effort by the Site Operations 
Manager.:I, 

I! 
A master list, assigning unique identification codes to each 
sample location will be developed prior to initiation of ·field 
investigation. 

I 
Each samp1.e collected will be assigned a unique identification 
number, which can be us ed. to track the sample through :al 1 
subsequent handling, analysis and data reduction procedures. An 
alpha-numeric system will be used, to facilitate handling, 
storage and sample traffic management. · 

I This sample identification code will consist.of: 

' 
1. A t.hree letter project identifier - sec CSilresim Chemical 

Corporation) ,, 2. An eight digit alpha-numeric code which identifies the 
sample location and matrix. 

I 
The following three letter code prefix will be utilized for 
various sampled media: 

CODE DESCRIPTION 

I AMS 

GWS,,\ 
SSS 

SEOI 
SWS 

Air monitoring sample 

Groundwater sample 

Soil sample - surficia1 

Stream/pond sediment sample 

Surface water sample 

I The assigned sample numbers will be used on th.e sample label, 
chain-of~custody form, field data record, and for.all on-site 
measurement and screening. reports. Where more than one bottle of

I sample is collected, all bottles will be assigned the same sa·mple 

~1 
I 
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Sample docume,ntation will follow procea'ure,s outlined 
sample labeling and chain-of-custody.· 

6.00 PROCEDURES FOR INSTRUMENT CALIBRATION 

I 
Each instrument group must hav·e a tailored ana,lytical quality 
as,surance program to p·romote precise and accurate analyses. A 
listing of major instru·mentation is presented in Table 11; the 

r 
corresponding quality assurance program is p,resented in the 
laboratory QAPP in Appendix QA-4. This section deals with 
calibration and preventive maintenance for field ins·truments. 

, I 
Field mete,rs to be used during sampling, ·including the pH and 
specific conductance/temperature met·ers, will be checked against 
laboratory meters to insure prope,r calibration ana precision 
respons.e. The HNu photo ionization organic vapor cietector will be 
calibrated according to manufacturer's instructions. 
Thermometers will be checked against a prec.ision thermometer • . 

I' 
These activities will be performed by the Site Operations Manager. 
In addition, buffer solutions and standard KCl solutions will be 
used to field cal.ibrate the pH and conductivity meters. The 
preparation date of standard solutions will be clearly marked on 

I 
each of the containers to be taken into the f ie.ld. A log which 
documents problems exper ie,nced with the instrument, corrective 
measures taken, battery replacement dates, whe,n used anci by whom 

I 
for each instrument will be maintained by the Site Operations 
Manager. Appropriate new batteries will be pu,rchased and kept 
with the meters to facilitate i~mediate replacementr when 
necessary in the field. 

I 

All equipment to be utilized ·during the field sampling will be 
examined to certify that it is in operating condition. This 
includes checking the manufacturer's operating manuals and the 
instructions with each instrument to ensure that all maintenance 
i terns are being observed. Field n.otes from previous sampling ' trips shall be reviewed so that any prior equipment problem 

·1 
notations are not ov~rlooked and so all necessary repairs to 
equipment have been carrieci out. A spare electrode will be sent 

I 
with each pH meter that is to be used for field measurements. 
T~o thermometers will be sent to each field site where 
measurement of temperature is required, including those sites 
where a specific conductance/temperature meter is required. 

1· 
I 
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:1 
6.10 pH METER CALIBRAT'lON 

J The pH meter must be calibrated a minimum of twice each d·ay using. 
two dif·fe-rent pH buffer solutions expected to bracket the pH 
range of field samples. Rinse the probe thoroughly between

I bu.ffer measurements with distilled water and again after 

I 
calibration is completed. Record in the fi-eld log book what 
buffer solutions were used. When the meter is moveci, check pH 
reading by·· measuring the pH value of the bu.f fe-r sol.ution closest 
to the expected range of the sample. IJ the reading deviates 

I 
from the known va.ltie by more than O.1 standard units, recalibrate 
the instrument as described above. If unacceptable deviations 
still occur, consult the operating ma,nual for remedial course o,f 
action. 

I 6.20 CONDUCTIVI.TY METER CALIBRATION 

I 
I 

The specific conductance/temperature meter is less likely to 
. exhibit random fluctuations and will only require daily checks 
against a known KCl solution, which should be chosen to be within 
the expected conductivity range. Not·e that specific condu·ctance 
is temperature-dependen,t and therefore the meter readings must be 
adjusted to reflect the temperature of the standard solution. 
Thoroughly rinse the probe with distilled water after immersing 
in KCl standar:d solution. In addition to daily checks of the 
conductivity readings, the thermistor readings must also be 

. checked daily. This is accomplished by tak.ing a. te-mpera ture 
reading of the KCl standard solution with both t-he conductivity 
probe and a mercury thermometer. 

6.30 ORGANIC VAPOR ANALYZER/GAS CHROMATOGRAPH CALIBRATION 

I; The organic_vapor analyzer (Foxboro - Century Model OVA-128) will 

I 
be calibrated in accorda-nce with the operator's manll'al f·or the 
in~trument, as referenced in SOP 4.1.1. The calibration. 
proc·eciure in th:e survey mode involves introducing a methan-e 
sample of known concentration to the detector and making required 
electronic adjustments. Calibration in the GC mode is 
ac.complished via preparation and analysis of .standard solutions:1, of the compounds of interests~ as detailed in the operator's 
manu'al. 

,, 
I 

I 
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:1, 
,6. 40 PIO CALIBRATION 

I The phot.oionization organic vapor detector ('HNu) will be 
calibrated daily using. an analyzed gas mixture provided in a 
pressurized container, accoiding to the manufacturer's

,I instructions. Battery check with electronic ze~oing of the 
instrument will be performed at 2-hour intervals during period·s 
of continuous use. 

I 6.50 THERMOMETER INSPECTION 

Be.fore use, visually inspect the thermometer to as·sure there is

I no b·reak in the liquid co.lumn. If there is a break, visually 

I 
in.spect the spare thermometer. If both thermometers have a break 
in the liquid', neither can be used and a rep,lace·men t must be. 
obtained. 

I 
All field water quality measurements will be obtained in 
accordance with the appropriate Standard Operating Procedures as 
presented in Appendix QA-1. 

7.00 SAMPLE HANDLING AND ANALYSIS'I: 
I Collection, containment, preserva·tion, handling~ and analysis fo.r 

all samples will be conductea in accordance with the appropriate 

I 
EPA methods for the inalytical parameters of interest. The 
methods indicated are referenc.ed from: 

1, 
Methods for Chemical Analysis of ~ater ana Waste, 
EPA-600/4-79-020. · 

Methods for Chemical Analysis of Municioal and Industrial 
Wastewater, EPA-6'00/4-82-057, July 1982 • 

Sta,ndard Metho,ds for the Examination of Water a·nd.1 
wastewater, 15th edition, 1980.

:I Test Methods.for Evaluating Solid Waste, Physical/Chemical 
Methods, U.S. EPA, SW-846, 2nd edition, July 1982. ,, 

., 
I 
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7.10 ANALYTICAL METHODS 

Ii The folLowing analytical methods 
proj,ect: 

I Analytical Parameter 

EPA Volatile Organic Priority 
Po·llutants: CTable 1 >a: Acid and Base Neutral Ex.tractables: 

(Tables 2 and 3)

I Organochlorine Pesticides and PCB's: 
(Table 4)

I Metals: (Table 5) 

I 
Antimony 
Arsenic 
Beryllium 

I 
I: 

,!_) Cadmium 
Chromium 
Copper.
I.eaci 
Mercury 
Nickel 
Selenium. 
Silver 
Thallium 
Zinc 

Total Cyanide.I· Dioxin 
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will be utilized for this 

. Aqueous Soil/Sediment 

EPA-624 

EPA-62'5 8270 

EPA--608 ,8080 

EPA-204.1 

EPA-206.3 

EPA-210.2 

EPA-213.1 

EPA~218.l 

EPA-220.l 

EPA-239.l 

EPA-245.. l 

EPA-249.1 

EPA-270.3 

EPA-272.l 

EPA-279. 2 

EPA-289.1 


EPA-:335.2 9020 
EPA-613 CLP* 

I Extraction of So.ils for Metals Analysis: 3050 

I 
* Protocol useci ·will be •rnvitation for Bid WA-8·4-A002, • OS EPA 

Contract Labor.atory Program, 1984. 

,. ,, 
I 
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7.20 CONTAINER TYPE, PRESERVATIVES, HOLDING TIME 

A. Volatile Organic Compounds EPA Method 624. 

Containers Preservative 

Conditioned glass vial cool to 40C 
with Teflon Septa caps. 

B. 1. Acid and· Base ne.utral Extractables 
2. PCB/sand organochlorine pesticides 

Containers 

Conditioned amber glass 
1 gallon bottl~ with 
Teflon lined cap 

c. Metals - total 

Containers 

Conditioned 1 liter 
Polyethylene bottle 
with polyethylene cap 

D. Metals - Dissolved 

Containers 

Conditioned 1 liter 
Polyethylene bottle 
with polyethylene cap 

Preservative 

cool to 40C 

Preservative 

redistilled 
HN03 to pH<2 

Preservative 

filte!I" through 
0.45 u membrane 
fi.lte-r on-site 
then redistilled 
HN03 to pH <2 

Hold Time 

14 days 

EPA Method 625 ·1 

EPA Method 608 

Hold Time 

7 days before 

extraction. 

30 days after 

extraction. 


Hold Time 

Mercury 28 days 

All others, 

6 months. 


Hold Time 

mercury 28 days 

all others 
6 months 


I 
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I, 
E. Total Cyanide 

I Containers Prese-rvative Hold: Time 

Conditioned 1 liter cool, 40C 24 hours 
polyethylene bottle NaOH to pH >12 
with polyethylene 0.6 g ascorbic 
cap acid 

F. Di.oxin 

Containers Preservative Hold Time 

Conditioned 1 liter cool to 40C 7 days be-fore 
amber glass bottle extraction 
with Teflon lined cap 30 days afte-r 

extraction 

8.00 DATA REDUCTION, VALIDATION AND REPORTING 

Data reduction is the proce,s,s of converting measurement system 
outputs to an expres,sion of the pa·rameter which is consistent 
with the comparability objective. Calculati.ons made during data

I reduction are specified in the US EPA analytical methods. 

I 
I 

Organic priority pollutants in the volatile and base/neutral/acid 
fractions are quantified by GC/MS using the internal standard 
me,thod·, and all samples are fortified with appropriate surrogates. 
Response factors used to quantitate sample results are calculated 
from the daily calibration standard. The daily calibrati,on 
standard ~s .compar~d to a 5-point ini ti~l calibration curve for 

I 
acceptability prior to sample analysis. A spectral match of 
positive target compounds using the laboratory generated library 
is used to verify compound identity. 

I 
Pesticide/PCB priority pollutants are determined by Ge, with 
electron capture detection, u·s i ng the external standard method. 
Sample components are -identified and quantifiea by comparison of 
retention time and peak area-s to the daily calibration standard. 

I Inorgan.ic priority pollutants a·re determined by comparison to a 
S·-point calibration curve for the re-spective parameter. The 

I 
I 

http:Inorgan.ic
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I 
calibration curve must have an acceptable correlation coefficient. 

·1 
 in order to be used for quantitation. 


,, 
 Validation of me'asurements is a systematic proces·s of reviewing a · 

body of data to provide assurance that the data are adequate for· 

their intended use. The process includes the following 
activities: ,, editing, 

screening, 
chec:king, 

I 
 auditing, 

verification, 

:I 
certification, and 
review. 

I 
The data reporting procedures to be employed for this project are 
presented i.n the form, .of flow charts on Figures QA-5 through 
QA-9. Add.itional information on data reduction, review, and 
reporting is provided in Section 5. of Appendix QA-4. 

I 9. 00. IN,TE.RNAL QUALITY CONTROL 

I Quality control procedures are established for laboratory and 
field activiiies. All field activities will £ollow the quality 
control procedures established, such as sampler blank collection, 

I .field measurement, duplicate sample collection, etc~ For 
an'alytical work, the laboratory will follow procedures des.cribed 
in Section 4.4 of Appendix QA-4. 

1: Field quality c.ontrol activities include .the use of calibration 
standards and blanks for pH, specific conductance, temperature,
and ·photoionization measurements.· Special samples to be 
submitted to the laboratory include: 

trip blanks, 
blind·· replicates, 
sampler blanks, and 
filtration blanks. 

These samples provide a quantitative basis for valida·ting the 
data reported. 

I 



Trip blanks are required for assessing volatile organic priority 
pollutants reported in water samples. The trip blank consists of 
a Volatile Organic Compound (VOC) sample container filled with 
reagent water which is shipped to the site with the other voe 
sample containers. Two trip blanks are includ·ed wit,h each 
shipment o.f water samples scheduled for volatile organic analysis. 
One of the two trip blanks will be analyzed with the other voe 
samples. The other will be analyz,ed if voe' s are d·etected in a 
blank. 

Replicates 

Replicates of soil, waste, g.ro,und;water, ,surface water,·and 
sediment samples amounting to a minimum of 10 percent of each 
type of sample for each sampling team will be submitted· for 
analysis of all parameters specified for those samples. 

The identity of the replicate samples will not be revealed to the 
laboratory. 

I 
True replicates of soil, sediment, and waste samples are not 
poss i b 1 e be cau.s e c hem i c a 1 s are t y p i c a 11 y no t u n i form 1 y
distributed in these materials. ASTM C7 0 2, Method B "Reduc.ing 

I 
Field Samples of Aggregate to Testing Size" will be used to split 
soil and sediment samples. Samples for volatile organic 
analysis, however, must be grab samples to clVoid the loss of 
volatile con,sti tuents, which may occur during sample handling. 

The following sample locat-ions have been selected in order to 

Trip Blanks 

I determine data precision and bias:
' . 

1. COLLOCATED SAMPLES 

1: Ground Water M.W.S. 

I Surface Water 

Stream & Pond Sediment

I 

I 
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LOCATION 

B-102 Clower level), 
B-201 

SW-3 

I 
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1· 
2. SPIKED SAMPLES LOCATION

:1 Ground Water M.W.S. B-105; B-204 

Surface Water SW-1

I Stream & Pond Sediment SW-1 

QA/QC sample locations were chosen based on potentially sensitive 

1: 
1: sample sit.es as determined by review of available data a.nd 

discu·ssion with EPA personnel. Replicate samples for successive 
sampling rounds will be selecte·d in a similar. fashion and 
submitted to EPA for review. 

Sampler Blanks 

I 
I · A minimum of one sampler blan,k per sampling, event will be 

collected prior to monitoring· wel.l sampling. Contam.inants 
present in or potentially contributed by hailers will be assessed 
by collecting a sample of reagent water passed through a bailer 
randomly selected from the set of clean hailers brought to the 

I 
site. 

I 
If BarCad samplers are employed d'uring the RI, a blank will be 
generated by passing re.agent grade water throu.gh a randomly
selected sampler. 

Filtration Blanks 

I Groundwater samples scheduled for analysis of inorganic 
parameters. are to be filte.red. In order to assess filtration 
apparatus cleaning procedures and potentiil cross contamination,

I as well as any contribution to the sample from the filter itsel.f, 

1: 

a filtrat.ion blank will be collected for every 10 to 15 .s'amples · 

filtered. The filtration blank will be prepared by pass·ing 

reagent water through a freshly cleaned filtration apparatus. 


Completeness 

I Completeness of scheduled sample collection will be controlled in 
the field by comparing the scheduled sample collection with 
sample.s actually collected each day. . Daily checking of field

I data sheets and comparison of transport and chain-of-custody logs
will provide further control on documentation and completeness. 

I 
I' 
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I 
I 10.00 PERFORMANCE/SYSTEM AUDITS 

I The laboratory activ·ely participates in EPA interlaboratory 
performance evaluation programs for water and wastewater. This 
combined with internal check/audits ciescribed in Appendix QA-4 
make up the data which is used by the quality assurance of fi.cer

.1: and the laboratory director in determining systems QC. 

I 11.00 PREVENTIVE MAINTENANCE PROCEDURES 

I Preventive maintenance on all analytical equipment will be done 
in accordance with the procedures detailed in Section 4.00 of 

1: 
Appendix QA-4 and in strict accora.ance with individual instrument 
manufacturer's·. recommendations. 

I 
12.00 SPECIFIC ROUTINE PROCEDURES.USED TO ASSESS 

DATA PRECISION ACCURACY AND COMPLETENESS 

I: Analytical precision is determined and monitored by analysis of 
laboratory replicates (usually duplicates). The agreement 
bet-een replicate analysis (e.g., Relative Percent Difference) is 
used to ensure that the piecision of analysis is within

I laboratory QC limits. 

I 
Al'lalytical accuracy is de·term.in,ed and monitored by analysis of 
fortified method blanks or samples fortifieci with surrogate 

I 
compounds (e.g., VOA, B/N/A by GC/MS). The recovery values for 
each analyte are evaluated to ensure that analyt.ical ac·curacy is 
within laboratory QC limits. 

Completenes,s is a measure of the extent to which all analytical 
data are j.udged to be val id (or va·l ida.ta,ble >. No data are

I reported by The Weston Laboratory unless all laboratory QC 
criteria are addres:seci. 

I 
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I, 
Additional information on data assessment is pre,sented within 
Sections 4·.4, 5.2, and· 5.3 of Appendix QA-4.

I 
13. 00 CORREC.TIVE ACTION 

I. 
Objectives for data acceptability are described in Section 1.00 
Quality Assurance Objectives. When it i.s fo,und that data is

I incomplete or that .results are unacceptable, the following 
procedures for c.orrective action shall be undertaken. 

I 13.10 INCOMPLETE DATA 

I 
Omissio.ns from log,s, notebooks and work sheets place the entire 
analysis in. quest,ion. Incomplete. field sampling data may 
require resamplin-g of the questionable location. Incomplete 
laboratory data u,sually calls for re-int.reduction or re-analysis 
of the que.stionable sample.

I 13.20 CONFLICTING DATA 

1· 

I 
 As in the case of omitted data, conflicting data may require that 


the entire analytical performance be questioned. In some cases, 

however, other suppo.rtive documentation may aid in resolving 

problems in conflicting information. ·When th.is is not available, 

re-sampling or re-analysis will be required. 

I 
1.3.30 - POOR PERFORMANCE 

when results from duplicates, spikes, collocate·s, etc. fall 
outside of acceptable r.anges, the available ci:ata is reviewed by

I the quality assurance o.fficer. Upo·n examination, all or some of 
the following actions may be applied: 

I 
 1. System audit for the analyte in g.uestion_. 


2. Determination of matrix interference. 

I 3. Re-sampling of the questionable sample. 

I 
4. Reconsideration of acceptance limits with statements included 

with results explaining the action taken and rationale. 

I 

I 
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I, 
14.00 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

I 
I 

Monthly summary r.eports will be prepared to inform management of 
project ,QA status. Th~ reports will include: 

periodic assessment of measure.Jtent da·ta accuracy, precision 
and completeness;

I results of performar:ice audits and/or systems audits; 

I 
 significant QA probl.ems and recommended solutions; and 


,, 
 status· of solut.ions to any problems previously identified.• 


Additionally, any incid.ents requiring corrective action will be 

fully documented. Procedurally, the QA Of.f icer will prepare the 

reports to managemen·t. These reports will be addressed to the.


I Project Manager a·nd1 the Principal-in-Charge. T;he summary of 

f inding,s shall be factual, concise, and complete. Any required 

supporting information will be appended to the report.


I 
I 
I 
I 
I 
I 
I 
I 
I 
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...,,.:er.. ,~I-	 ·=- 

Accuracy 11nc Preas,on for Purge•~ Organ,csI 
Ree~rir Wsrer V..asr.w1rr1rr 

I Atlf!r119e Srsnaarr: Avt!ra~ Sr1rnaarc 
~~r De111Bf10ft PBrr:enr De11i111,ar, 

P11rt1merer 	 R«otlf!'V fSJ. RtlCO,,_ (%1 

I 

aennne 9S s 98 10

I Bromoaichioromer1tane 102 12 103 10 
Bromo;onn 1()4 1Jl 105 16 
Bromomer11Bne 100 20 88 :3 
C.,rr,on rem,clllonde 1D2 16 1()Jl 15 
C/tloroofflZene .100 7 1-C2 9 
Chlornemane 97 ;!2 103 31 
2-C:Noroemvlvinyl ether 101 13 95 17 
Chiorofonn 101 w 101 12 
C,,/orOmemane 99 19 99 2Jt 
Dibromochloromerl'Ulne 103 11 704 1.4 
1.1-Dichloroemsne 101 70 104 15 
1 .2-Dit:illoroernane 700 8 102 10 

I 
I 7. 1-Dicllloroemene 102 77 99 15 

hnS• r.2~Dichloroemene 99 12 10.1 70 
1.2-Dicnlorooropane 102 8 103 12 
cis-1.3-Dicllloroorooene 105 15 .102 19 
rnns-: .3-Dichiorooror,ene 704 11 100 18 
Emyloennne 700 	 8 103 10 
Mern!IIB1e cillorioe 96 16 BE 28 

I 
1. 1.2.2-Terrachloroertvne 1D2 9 104 1Jl 
T erracnJoroemene 101 9 700 11 
1oiuene 	 101 ·E 98 1.4 
1. 1. 1-T ricllloroemane .1D1 7 7 102 16 

I 1.1..:Z-irichioroem11ne 101 ro 104 15 
T rit:llioroetnene 101 E 1DC 12 
Tncnloroftuoromemane 103 7 7 1Di 19 
Vmttf t:IIJonae 700 i3 98 25 

I 
 Samr,,es were SPitc~ Derwttn 1 D and 1DOD ~L 


Me~hoc EPA 624 

I 

I 

I 

I 



-----~ 

--

I 
I 

.,':'AE:.E 

J.ccurac\ •nC ~CJ$1or: n,• 6aa""eurra ixrr.crableS 

I "Hflt"'' ~IITf'' ""e.srf'...,.NV 

"'tlf'"11pt . Sr•"""~ 1-tlf'rer,t 5-:,.,011--: 
~~m jev,ar,or ~~: :,,..,..,,or 

Para-rte re· FieCOtlf'r\' ''it ; l;eco"""" ''it,, 

;;Ace1111:,r:merot ..:..: E:5 2EI Ace1111onrnv,ene :: E27E :~ 
;2 ,~fAlarm 

Anmr.cene £,~ 7£ :2 
&nzo11111mrnracene E3 1·E 75 2EI .,, ..., . &nzofblf1uorenmene 96 .6E 

,,47 

I 
Benzofk lf,uorenrriene 9E 6E ;i 
BenzotphiJr,erviene eo 4'5 6E "0.. .,
Benzots1ovrene 90 ...... 43 21 
Benz1tiine £7 61 63 ss 
Burvl benzyl r,nrns111re 4i 74 43-'" 
{J-BH: 69 2S 
~BH: 56 761. 
Bis f2-ctlioroemo1<y1memane 8" 33 

.... 

£2 7" 
6isf;-chloroemyherner 56 --, 37 

I 
_3E I ,I{. 

Bisf2-chioroisooroovt~ther 77 33 77 3E 
Bis u-ernv/M1<y/J pnmalate 129 50 B2 63 

I 
-4-BromODfltmvl phenyl ertlrr BO 17 75 20 
2-Cllloronaof'l:flalene ;3 24 79·. ;i 
-4-Chloroonenyl pflenvl ert,rr 45 11 
Cflrysene E3 1S . 7S 2E 

I 
4,4'-DDD B.O E 
4,4'-DDE 69 20 
4,4'-DD'7 63 1.5 
Dibenzol2,h1snrhrs~ne · £2 35 70 "0 

'I 
Di,.n-DUryl pr,mslsre 70 25 S3 51 
1.2-Dichlorooenzene ss 27 62 2E 
1.3~DichJoro:,enzene S5 2E ~ 24 
.1 ;4Dichiorot1enzene 67 31 63 35 

I 
3,3'-DiCIIIOro:>enzitime 184 77" 143 !45 
Diemy1rmths1a1e 42 2E 4E 2E 
Dimemyl pnrna,sre 25 33 3E 3£ 
2,4-Dinirroroiuene E3 32 7S ~ 
2. 6-Dinirroro,uene 7S 1E 7E 2S 

c .. 

I 
_, 

·

I 

Di-n-ocryi:m:nalsre 3i es E2 
Enoosulfan :wlfare 75 2S 
Fiuoranrnene es •C BO 2£ 
Fiuorene i7 1E ec. 20 
Her,rschior EE E 
rie:;filcnlor e:,oxioe E2 7 
rieuC/IJorat>enzene 79 20 i7 22 
he:;cs::riioroDu-.i1d1ene 4E 2£ ~e 2E 
He:;cs::niorocv:iooer.~a,eflf. 27 2! ,2 ·-,, 
rie;cscnioroemane ~6 2i ,:- 2£-~ 
lnaeno f1~.J-~d) pvrene E5 :;7 Bi 43I ·-;; ~=isODf'lorone 7S 
Na:,n:r,aiene 6 32 7£ 3s· 
'NirroDer.zene 7.2 31 B2 5.t 
N-N,rrosoo,-propwamine 6E ::s 7E ~£I .,.N-Nirrosodi::,nenylamme ~ 2~ BE _, 

I 
..PCE-.1221 77 i I 


PC6-i2~ 80 ;~ 

Pttensnrnrene 84 1~ 7£ 22 

fyrene 86 1£ s: ..,_ 

1.2.~-Trich1oro:,er:zene ~ 1E EE 2E 

I 
 5DiKed Derween £ :c 2~0:; J,if(~ 


Me~hoc-E?A 625 

I 



I 
. . ·I· 
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I 

TABLE J 

I 
,t.i,pra~ SlllflOIIO:: S1anaarc"'~·~ 
Prrr:rnr !Rv11,r,or, Pr~mI ~'"'"""' Pare~rer ftecoverv f',,,; li~ll'P'Y ('Jt.J 

I 

I 
I 

"'-C,,,oro-:;-memyfP~not 
2-ChlorDDheno! 
2.~-Dichloro,,henol 
2."'-Dimertl~no! 
2."'-Dinrrroortenaf 
2-Memyl-4. Hinirro:Jheno1 
~irrol)henol 
2-Nirroohenol 
Pemac111orooneno1 

--Pnenol 
2.~.6-TrichloroDhenol 

Spi,ced from 10 ro 1500 119iL 

Method f:Ph 625 

7E 
70 
u 
~ 
78
e3 
...:1 
75 
BE 
36 
77 

1E 
.23 
;;..: 
25 
21 
18 
20 
25 
20 
1..: 
20 

75 
77 
BO 
58 

108 
so 
..:3 
75 
66 
36 
81 

27 
25 
21 
26,. 
56 
35 
16 
:21 
36 
21 
20 

I 
I 
I 
I. 
I 

'·\ 

I 

I 




I 
I 

I TABLE 4 

Sin~ Ooe,.ror Accunrcy and PreclS10l'I 

Alcnn 89 2.5 2.0 15 3 

g.BHC BS 2.0 1.0 ts 3 

~HC BB 7.J 2.0 15 3 

~BHC 85 J.4 2.0 1S 
 w 

I 


'r"BHC 97 3,3 1.0 15 3 

Chlorane 93 ,.1 20 21 ,! 


4-4·-DDD 92 1.9 6.0 1'5 3 

4.4·.[iDE 89 2.2 3.0 15 3 

4.4.~DDT S2 3.2 e.o 15 3 


· Dieidrin 95 2.8 3.0 15 2 

EntJosulfan I 96 2.9 3.0 12 2 


I 


Enaosuttan II 97 2.4 5.0 7,! 3 

Enaosuifan :sulfate 99 4. 7 15 15 .3 

Enririn 95 2.1 5.0 12 2 

mdrin aldehyde s; 2. 1 f 2 n 2 

He,,racnlor BB 3.3 1.0 r2 2 

Het,tachlor epoxide 93 1.4 2.D 15 3 

Toxapnene 95 :is 200 18 3 

PCB~1D16 94 1.8 25 12 2 


I 

PCB-1221 95 4.2 55-110 r2 2 

PCB-1232 BB :Z.4 r10 12 2 

PCB-1242 52 2.0 28-56 12 2 

PCE-7248 ED 1.5 40 1.2 :z 

PCB-1254 S2 .;.J 40 78 3 

PCB-1250 91 ·s:s 80 18 3 


I 

Method EPA 608 


I 

I 

I 


A~n,ge Stanaarr:t Soiice Num~ 
Percl!flt Dev111t1on iiange of Marrix 

Parameter Ftt!CDt,rl'V % {~LJ Anaivses iyoe~ 

I 
I 
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I 

TAB:.E 5 

I 
I 
 Met.al ZJe:.ec:.-ion · Lirr.i t 


Aaueo~s Solie 
mg/1 mg/.k.g 

I Antimony 0.060 30 
Arsenic 0.010 5 
Beryllium 0.005 2.5

I Cadmium 0.• OC5 2.5 
Chromium 0.010 s.o 
Copper 0.025 12.• 5 
Leaa' o. 0'05 2.5I Mercury 0.0.002 0.2 

I 
·Nickel O. 0-'0 20 
Selenium o. 005 2.• 5 
Silver 0.010 5 
Thallium 0.010 5 
Zinc 0•. 020 10

I 
Elements determ:ine.d by lnductively Coupled Plasma Emission or 
Atomic Absorption Spectroscopy. 

I 

I 

·I, 

I 

I 
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TABLE 6 


D~TE:TIOK LIY.:~S 

EPh Methoci 624 


VOLATILE ORGANICS 

Chloromethane 
Vinyl chlo·ride 
Chloroethane 
Bromomethane 
Acrolein 
Acrylonitrile 
Methylene chloride 
Trichlorofluo~omethane 
l_, 1-Dichloroethylene
1,1-Dichloroethane. 
1,2-trans-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
1,3-trans-Dichloropropene 
Trichloroethylene 
Benzene 
1,.3-cis-Dichloropropene 
1,.1,2-Trichloroethane 
Dibromochloromethane 
Bir.omoform 
~·etrachloroethylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene
2-Chloroetbyl vinyl ether 
Acetone 
Carbon ciisUlfide, 
2-Butanone 
Vinyl acetate 
4'"".Methyl-2-pentanone 
Styrene
Toecal xylenes-

D.E.'!'E:'!' l 0~ 
AQUEOUS 
tug/1 l 

10 

10 

10 

10 


100 
100 

5 
10 

.5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


10 
10 

5 
10 

10 

10 


5 
5 

LIY.!'I 
SOLID 
(ug/,,cg) 

10 
10 
10 
10 

100 
100 

5 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
10 
10 
10 

5 
5 
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I 

TAB~E 7 

I 	 DETECTION LI~I~S 
EPA Met.hoc 625 

DETEC'IIO~ LIMI'I (ug/1)I BASE/1'"EUTR.AL EXTRA:TAB:.E ORGANICS 	 AOUEOUS S~L!D 
(ug/1) lug/~g) 

I 
I lB N-Nitrosodimetbylamine 10 330 

2B Bis (2-Chloroethyl ether> 10 330 
3B 1,3-Dichlorobenzene 10 330 
4B 1,4-Dichlorobenzene 10 330 
SB 1,2-Dichlorobenzene 10 330 
6B Bis (2-Cbloroisopropyl) ethe~ 1.0 330

I 7B Bexachloroethane 10 330 

I 
BB N-Nitrosodi-N-Propylamine l'.O 330 
9B Nitrobenzene 10 3JO 

lOB Isophorone 10 330 
llB Bis (2-Chloroethoxy) methane 10 330 
12B 1,2,4-Trichlorobenzene 10 330 
13B Naphthalene 10 330 

I 

14B Bexachlorobutaciiene 10 330 
15B Bexacblorocyclopentadiene 10 33.0 
16B 2-Chloronaphthalene 10 330

1· 17B Dimethylphthalate 10 33_0 
lBB Acenaphthylene 10 330 
19B 2,6-Dinitroto1uene 10 330 
2 OB· Acenaphthene __ 10 330 

:I: 

21B 2, 4-Dinitto.toluene 10 330 
22B Diethylph.thalate 10 330 
2 3B Fluorene - 10 330

I 24B _4-Chlorophenyl phenyl ether 10 330 
25B N-Nitroso diphenylamine 10 330 
26B 1,2-Diphenylbydrazine 25 330 

I 27B 4-Bromophenyl phenyl ether 10 330 

I 
28B Bexachlorobenzene 10 330 
29B Phenanthrene 10 330 
3 OB · Antbracene 10 330 

I 

31B Di-N-Butylphthalate 10 330 
32B Fluoranthene 10 330 
33B Benziairie 50 1600

I 34B Pyrene 10 330 
35B Butylbenzylphthalate 10 330 
3-6B, Benzo Ca >Anthracene 10 33'0 
37B 3,3'-Dichlorobenziciene 20 660I 38B Chrysene 10 _330 
3 9B Bis C2-Ethylhexyl) phthala-te 10 330 
40B Di-N-Octylpbthalate 10 33(, 

I 
41B. Benzo-Cb)-Fluorantbene 10 330 
42B Benzo-Ck)-Fluoranthene 10 330 
43B Benzola)pyrene 10 330 
44B I6eno (1,2,3-c,d> pyrene 10 330 
45B Dibenzo Ca,h) anthracene 10 330 

I 
46B Benzo Cg,b,i) perylene ,10 330 

http:BASE/1'"EUTR.AL


I 
I 
I 	 DETE:TIOK ~I~ITS 

EPA Me·-;"'hod 6 25 

I 	 DET.E:TI01' LIMIT 
ACID .EXTRACTABLE ORGANICS 	 ACUEO~S SOLID 

(ug/1> (ug/kg)

,I 2-Chlorophenol 10 330 
2-Nitrophenol 250 1600 
2,4-Dimethylphenol 10 .330 

,I 
I 2,~-Dichlorophenol 10 330 

P-chloro-M-cres.ol 10 330 
2,4,6~Trichlorophenol 10 330 
2,4-:Din.i:trophenol 50 1600 
~-Nitr;ophenol 	 50 1600 
4,6-Dinitro~o-cresol 	 50 1.600 

:- Pentachlorophenol 	 50 1600 

1 
I 

I
·,, 

I
I 

I 


'I 

' I 

I 
1. 

http:P-chloro-M-cres.ol


·1 
I 

I 

I 


PESTICIDES/PCB'S 

I 

I 

Alcirin 
Alpha-BHC 

·Beta-BBC 

I 
I 

Gamma-BBC 
Delta-BBC 
Chlordane 
4,4'-DDT 
4 ,4.'-DDE 
4,4 '-DDD. 
Die1drin 

I 

Endosulfan I 

Enciosulfan II 

Endosulfan Sulfate 

E.ndrin 
Endrin Aldehyde 
HeptachlorI · 

I 

Heptachlor Epoxicie 

PCB-1242 

PCB-1254 

PCB-1221 

PCB-1232 

PCB-1248


I PCB-1260 

PCB-1016 

Toxaphene


I 

I 

I 

I 

I 

I 

I 


TABLE 9 


DETE:TIO:t, LIM!'!'S 
EP I,. Me :.hoc. 6 0 b 

DE'!'E:T IOt- r.HUT 
AQUEOUS SOLID 
<ug/1) (ug/Kg) 

.05 8.0 

.0,5 6.0 

.05 8.0 

.05 8.0 

.05 8.0 
· .50 
 80 

.10 16 

.10 16· 

.10 16 

•.10 16 

.OS 80 

.10 16 

.10 16 

.10 16 

.10 16 

.os 8 

.05 8 
-~ 8 


l.O 160 

0.5 80 

o_.s 80 

0.5 80 

1.0 160 

0.5. 80 

l.O 160 




--~--------~-----
TABLE 10 

DETAILS OF RI SAMPLING PROGRAM 

fl OF SAMPLE ANALYSIS SOP FOR fl OF fl OF 
ACTJ.VITY SAMPLES TYPE PARAMEtER METHOD CONTAINER COLLECTION J3LANKS Ql)PLICAJES REH.ARKS 

Snmp 1 ing Existing 15 GW Volatiles EPA-624 40 1111 VOA 3.1.2 1 2 (1) 


Monitoring Wells vials 


Snmpling Existing 6 GW ABN EPA-625 1 gal glass 3.1.2 :-- 1 

Monitoring Wells GW Peet/PCB EPA-608 1 gal glass 3 .1 • 2 .. 1 


GW Metals Various 1 liter 

polyethylene 3. 1.2 1 (2) 


GW Cyanide EPA-335 .2 1 iitet 

polyethylene 3. 1 .2 l 


GW Dioxin EPA-613 1 1iter glass 3.1. 2 1 1 


Surface Water.· 9-11 SW Volatile_s EPA-624 40 ml. VOA 

Sampling vials 3.1.lA 1 1 (3) 


SW ABN EPA-625 l gal glass 3.1.lA 1 

. 1 SW Pest/PCB EPA-608 1 gal glass 3.1.lA 

SW Met-a ls Various 1 liter 
polyethylene_ 3. l. lA 1 (2) 

SW cyanides EPA-335.2 1 liter 
polyethylene 3.1.lA -.-- 1 

SW Dioxin EPA-613 i liter glass 3 .1. 2 1 1 

Scd lment ·sorp ling 	 Sli:l> Volnt i lcs 82,.0 40 ml VOA'• vials 3.1.8A l 1( 	 SEO ABN 8270 16 oz glnu 3.l .8A 1 
SEO Pes_t/PCB' s 8080 16 oz glass '.3. l.8A l 
SEO Metals Various 16 oz glass 3. l.8A 1 (2) 
SEO Cyanides EPA-335.2 16 oz glass 3.1.BA 1 
SEO Dioxin CLP (84) 16 oz glass 3. I.BA 1 1 (4) 

l 
.Sampling vials (3) 

Soil ABN 8270 16 oz glass 3.1.7.lA .. 1 
SoU Pest/PCB's 8080 16 oz glass 3.1.7.lA ~:- 1 

Sur face Soil 2-7 Soil Volatiles 8240 40 ml VOA 3.1.7.lA 1 

Soil Metals . Various 16 oz glass 3.1.7.lA 1 (2) 

Soil Cyanides EPA-335. 2 16 oz glass 3.1.7.lA -- 1 

Soil Dioxin CLP (84) 16 o:r. glAss 3.1.7.lA 1 1 (4) 


http:3.1.7.lA
http:3.1.7.lA
http:3.1.7.lA
http:3.1.7.lA
http:3.1.7.lA
http:3.1.7.lA


~----------------- 
TABLE 10: . DETAILS OF RI SAMPLING PROGRAM 

(Cont ittued) 

f1 OF SAMPLE ANALYSIS SOP FOR # OF fl OF 
ACTIVITY SAf1PLE_S 'UPJ!: PARMUrI;_ER .!:lETHQP ·CON'fAlNER COLLECTION BLANKS DUPLICATES REMARKS 

Phase 1 21 GW Vo lat ilea voe Screen 40 ml VOA 3.1.2 2 3 
Well Sampling vials 

Well Sampling S.S GW Volatiles EPA-624 '•0 ml VOA 
(All wells) vials 3.1.2 3 5 

Well Snmp ling 10""'.50 GW ARN EPA-625 1 gal glass 3 .1. 2 1-5 (3) 
(All wells) GW Pes t/PC8 EPA-608 1 gal glass 3.1.2 1-5 

GW Metnh Varloull 1 liter ~-polyethylene 3 .1.2 1-5 (2) 
.GW Cyanides EPA 335.2 1 liter 

polyethylene 3 .1.2 - 1-5 
GW Dioxin EPA-613 1 liter glass 3.1.2 1 1-5 

REHARl<S: 

(1) See Section 7.10 and 7.20 of QA/QC Plan (POP 1.3) for detailed inforni~tiofi on ~n~lytic~l 
··protocols• contdner ty~es • sample preservation and holding times. 

(2) 	 See Section 7.10 of QA/QC plan for specific references to analytical methods for 13 priority pollutant 
metals. 

(3) 	 Range in number of samp leli from .CDM Work. Plan estimates. 

(4) 	· Protocol to be used for. dioxin annlyses in soil will be as described in "Invitation for Bid WA-8l•-.A002," 
US EPA Contract Lnboratory Progra111, 1904. 

(5) 	 Abbreviat;ions use<ct: GW - Groundwater; SW.,. Surface Water; SEO - Sediments; Soil - Surficial Soils; 
ABN - Acid/Base-Neutral extractable organics (see Tables 7 and 8 of QA/CF, Plan); Pest/PCB' s .... Peeticide 
and PCB Organic Compounds (see Table 9 of QA/QC Plan). 

(6) 	 See Tables 5 and 6 of QA/QC Plan for lists of priority pollutant metals ~nd volatile compounds, 
respectively. 



TABLE 11 

I III. EQUIPMENT LIST 

I ANALYTICAL INSTRUMENTATION AVAILA'BLE AT h"ESTON LABORATORY 
LI0NVILLE, PENNSYLVANIA 

I 
Type and Model .Quantity 

I Hiah Pressure Liquid Chromatograph 2 

Perkin-Elme,r. MOd'el LC-75, Series 211, continuously 
vaYiabL~ wave~length detector 

Ion Chromatograoh 1 

Dionex Model 2020± 

I Atomic A:bsorPtion Aooaratus 2· 

Perkin-Elmer Model 5.03 with cold· vapor mercury

I attachment, background correction 

Perkin-Elmer Model 5000 with graphite furnace 

I and background correction 

Technicon Automatic Analyzer l 

I Gas Chromatograoh/Mas,s Spectrophotometer 

Finnigan Model 5100, equipped with electron .2

:1 ionization and chemical ioniza:tion source; 

I 
capillary column system,; INCOS data system·; 
positive and negative ions electron multiplier 
detector; all glass j·et ,separator and direct 
transfer line interface for capillary column 
.system; with stand alone computer for data 

I 
reduction and reporting 

'I 
Finnigan OWA 1020 GC/MS - electron impact 1 

. quadruple mass ,spec.tronteter, equipped with 
packed and capillary column injectors; INCOS 
data system,; EPA, NIH, and special EPA-priority 
pollutant mass spectra library

I 
February 1985 

I III-1 
5774A 

I. . ' 



I 

I TABLE 11 (Continuecl 

I' 
,I Type and Model Quantitv 

Total Organic-Halid'e Analyzer l 

I Dohrmann DX-20 Analyzer system equipped with 
microcoulometric analyzer 

,I Inductivelv Couoled Plasma Apoaratus l 

I; Perkin-Elme,r ICP/5000 system equipped wi t·h 
automatic ignition system, automatic tuning, 
data system automatic sampler 

I Chromatoqraoh Intearators 2 

Perkin-Elmer (Spectra-Physics) Model 2 

I· calculating integrator 

Hewlett-Packard Model 3390A chromatographic 

I 
integrator 

Organic and Total Carbon Analvzers 2 

I 
 Ion.~cs Model 1270 TOC and TOC analyz·er equipped 

with automatic sampler and infrared analyzer 

·I 
Dohrmann Envirotech Analyzer Model DC-50 

Gas Chromatoqraohs Detectors 

Flame Ionization Detectors 2i,,. 
Hewlett-Packard No. 18801B 

1·1 Electron·capture Detectors 2 ,. Bewlett..:Packard No. 18803B 
·AnaLog Technology Corporation Model 140A 

I) .February 1985 

I 
I III-2 

5774A 

ii 



I 
I· TABLE 11 (Continued) 

·I Type and Model Quantity 

Hall Electrolytic Conductivity Detectors 2:.f 
Tracor Model 700A 

Photoionization Detector 1 

:I
I' 

HNV Model PI-52-02 

Flame Photometric Detector 1 

I\ Tracor Model 12,003 

II Nitrogen Phosphorus Detector 1 

Hewlett-Packard Mode.l 1·8847A/8A 

., 
 Gas Chrornatoqraohs 8 


i'• 
Hewlett-Packard· Model 588,0 \¥ith level 4 programmable 
keyboard, alkaline flame ionization NP detector, 

. 2 FID detectors, and. electron capture detector .. Model 
7672A auto-sampler for continuous sample analysis 1 

Hewlett-Packard Model 5880 with level 4 programmable 
keyboard, flame photometric, FID, and 2 electron 
capture detectors. Model 7672A auto,;,.sampler for 

I continuous sample analysis l 

Hewlett-,Packard Model 5880 with level 4 programmable 
keyboard, Hall Model 70;0A electrolytic conductivity 
detector, FID, and ECD 1 

Hewlett-Packard Model 5840A.gas chromatograph 
equipped with flame ionization detector; electron ' 

I· 
/'\ capture detector; automatic sampler; capillary 

co.l.umn systems; and automatic integrator, Model 
7672A auto-sampler. l 

Hewlett-Packard Model 5880 with level 4 programmable 
keyboard, Hall Model 700A electrolytic conductivity 
detector, and FID. Tekmar LSC-2 Purge and Trap,II 
concentration with (Tekmar Model ALS) 10 sample 
auto-sampler 1 

I' 
February 1985 

I III-3 
5774A 
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I 

I TABLE 11 (Con~ir.uec) 

!I 
I 

11 


I 

,
t 

,I'.'. 


t· 


' I 

' I 

I 

I 

I; 

II 

I

/ 

Type and Model Quantity 

Perkin·-El:me-r SIGMA 2000 completely automated head

space analyzer with flame ionization and electron 

detectors 1 


Analytical Instrument Development Portable Model· 
511 with flame ionization detector; dual column; 
and sampling, column switching, and backflush 
valves l 

Perkin-Elmer Model SIGMA3B isothermal and 

temperature programmed auto sampler for heads,pace 

analysis, packed and capillary column capability, 

automatic integrator 1 


Puroe and Traos 5 


Chromalytics Model 1047 concentrator 1 

Tekmar Model LSC-2 1 

Tekmar Model ALS (Automatic Liquid Sampler) 3 


Spectrophotometers 4 


pH Instruments 4 


Soecific Ion Analvzer 1 


Orion Model 901 pH/ion meter with Model 6:58 

switch and various specific ion electrodes 


Liauid Scintillation Counter l 

Tracor Analytic Beta Trac 6895-microprocessor
.based. It feature.s· automatic DPM, ESR, SCR, 
and is complete with·printer and an internal meinory. 

February 1985 
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FIGURE QA-1 


PROJECT ORGANIZATION AND LINE 

AUTHORITY FOR THE QUALITY ASSURA.~CE PROGRA."1 


· SILRESIM SI.TE TRUSTEES 

' i 
PRINCIPAL-IN-CHARGE 

John E. Ayres 
Vice Pr.esident · 

GZA 

I 

I usl 

I 
I 

PROJECT QA 

Carl 
GZA 

I 

PROJECT MANAGER · 
FEASIBILITY STUDY 

I 
MANAGER 

.3TIGATlON 
PROJECT 

REMEDIAL INVL 

FeldmanLawrence 
GZA 

! 
: 

I 


i' 

I 


EPA I 

!OFFICER i 
' 

Eidam I 

I 

James Okun 

GZA 


1· 

I 

I,1\ 

• 

!1:· 


ll

,,\ 


1 . 

LABORATORY MANAGER 
ANALYTICAL SERVICES 

E. H. Hansen, Ph.D. 
Roy F. Weston, Inc. 

I 

LABORATORY 
.QA OFFICER 

D. Therry 

I 
I 
iDIRECTOR OF FIELD FIELD .QAI

' 

I 

ACTIVITIES OFFICERI l 
Charles A. Lindberg. W. G. WilliamsIGZA 

I 
GZA 

Roy F. Weston, Inc. 

ii 
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I 

t ,, SAMPLE DESCRIPTION: 


JOB NUMBER: -------LOCATION: 


f: WELL I.D. 


PATE: _________ 

TIME:I -------- 
SAMPLING LOCATION:t· SAMPLE TYPE: PRESERVATIVE: 

I .j I

I ANALYSIS REQUESTED: ·\ lI 1· ' 

·SAMPLED BY: I I I 
SAMPLE ID. NO. : /' : I l 

CUSTODY FORM NUMBER: M 

AI! 
R 

LAB NAME s'I -------------- I 
K 

:I 
Example of Sample Label 

Note: The.sample container should oe indelibly marked with the 
sample ID number to allow identification in the event of label 
detachment. 't.' 


1·' 

FIGURE QA-2 ' ',. 




c:, c:, 
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% :D 
!~
ON 
~2 
I z 
c:, 0a.. ~=
:D 0 
00 
0r-,. 
c:, n1 
-o.UI 

~i 
0 !1 
i 
UI 
C 

,.~ 
~ 

. 

CHAIN-OF-CUSTODY RECORD FILE No. __ 

PROJECT -----------..,.,,...,.....,..,--.----------------------...;.._----- SHEET_.....__. OF----
LOCATION 

- ---· ---· 

STATION SEQUENCE SERIAL 
- ·-· 

NUMBER NUMBER DATE TIME NUMBER STATION LOCATION SAMPLE TYPE RE"1ARl<S 

·----

-

·  - --
. -

. - ... 
·-  -· 

-· -·--

·  -

-----·-·-- --·····---..-------------· -------- -· - ···· ··-· .. ----·-·------· 

-----------
·---· ·-·---·---------.,·-· ---·····--·

-- - - -----·- .. 

-------

- - . ---·- -·-····-···-· ·-

... 

.. 

-· TOTAL No. or cdfftAi NERS 
RELfNOUISHED BY: (Slonoture) DATt:/TIME RECEIVED BY: (Slonoture) RELINQUISHED BY: (Sionoture) DATf/:'llME RECEIVED ·ev,(Signoturtl 
l 2. 

RELINQUISHED BY: (Sionoture) DA ME RECEIVED BY: (Sionoturt) RELINQUISHED BY: (Signature) 0,m:/TIME RECEIVED BY: (Signature) 
3. 4. 

REUNQUISH~p -BY•. (Signature) DATE/TIME RECEIVED AY• (Signature) ANALYTICAL LABORATORY: DATE/TIME 

5. 
-· 

RETURN TO: 

. · 
REVIEWED BY: OATE: 

". 

FJ.GURE Ql\-3 
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1: WESTON ANALYTICAL LABORATORIES SA.~PLE T~CKING SYSTEM 
USER'S GUIDE "PROPOSAL PREPARATION" ,, PROPO$fu, 

______.,.,...___f~~~!1Q~--:----:-- ......... 
,,. PRroECT MANAGER 
LAB MARKETING & 

ORGANIC/INORGANIC SECTION MGRS.,, 
---·· -·· 

~ALYTICAL WORK Nb NO FURTHER LAB 
RE00l-RED?. 1=----·----==-=-=~' f_AR'r·I'CIPATIONt ----·--......- ......== ---=='
4. _______ 

,, 

CURRENT 'PROPOSAL 
FILE CON'I'AINS: 

1. PROJtCT . MANAGER (FOR EXTERN.Al, 
CLIENTS) PREPARES A SAMPLING 
AND HANDLING PLAN AND SPECIAL 
QA/QC PLAN IF REQPIRED. 
(Figures 2, 4) 

2. PROJECT MANAGER OR LAB MARKET
ING PREPARES PRICING. (Figure l 

LABORATORY MANAGER FOR 
APPROVAL 

1. R::TU~~D TO 
P.M. FOR 
CHANGE$ &~D/ 
OR ••• 

2. MEETING 
SCHEDULED TO 
RESOLVE 

1. QUOT.AT.ION WORK-UP 
2. SAMPL;J:NG & ~DI.ING 

PLAN 
3 •. SPECIAL QA/AC REQUIRE-, 

MENTS~ IF ANY 

1. COPY OF APPROVAL TO. PRO.J.t:;L:'J. 
MANAGER FOR INCLUSION l:N.CLlNET 
PROPOSAL OR •.• 

2. LAB ~TING SUBMITS TO CLIENT 
DIRECTLY. 

3. LAB RETAINS COPY OF PROPOS1\I,
IN "CURRENT PROPOSALS" FILE 
FOR 3 MONTHS • 

YES 
HI ___ -·I· 

i, 
TO/' '' 

I NOT , 
APPROv.t:.u , 

I APP.ROVED 

\I 
'I ,1 

... 

\I 
I 
,,. 

Figure QA-5 

http:EXTERN.Al


I 
.I/

·, 

I 	 WESTON ANALYTICAL .LABORATORIES SAMPLE TRACKING 

I 
SYSTEM US~R'S GUIDE 

"ENTRY INTO SMACS" 

1
,, 

,,~ 

~a, 

1· 


I 

I, 

I
,.. 

1; 
,, 

II\ 

.I 

/1\ 


PROPOSAL ACCEPTED BY LAB COPY FOR IN,;CTIVE 
LC;;L:,I:,:.E:,:.N;.:,;T;,.·..,;W;,,;;I;,;:T;,.:·H;:I;,;;N;._;:3~M;;O,;;.NT;,;H;;S;Ji===-~N.O..,.--=,11; FILE FOR l YEAR. 

YES 

1 .. PROJECT MANAGER NOTIFIES 
LAB SUPPORT MANAGER WI'I'.H
IN 4 8 HOURS. OF CONTRACT. 
EXECUTION 

2. 	LAB "CURRENT PROPOSAL 
FILE" BECOMES "ACTIVE". 

3. 	CLIENT FILE ACTIVATED 
AT LEAST 5 DAYS BEFORE· 
TARGET START DATE OF 
PROJECT. 

4. 	LAB M.ANAGER SCHEDULES 
TARGET DATE FOR COM
P~TION OF SAMPLE ANAL
YSES Ta~OUGH LAB SUPER
VISORS. 

l.. 
... .,, 

2. 
. UPERVISORS 
IASSIGN WORK 
-o ANALYSTS '-- 3. 

"PON RECEIPT • 
fOF SAMPLES 

4. 

5. 

6. 

7. 


s·AMPLES LOGGED IN. 

LAB MANAGER NOTIFlED 
OF 	 SAMPLE RECEIPT. 

COPY OF LOG-IN .SHEET 
(FIGURE 10) SE~T TO 
P.M. OR CLIENT. 

CLIENT NO. AND PLAN 
CODE ENTERED INTO . 
"SMACS". · 

HARD COPY OF CHAl;N OF 
CUSTODY AND SHSI FORMS 

PLAC:ED IN CLIENT FI-LE.• 


DATA SUMMARY S.HEET (FIG· 

URE 9) PREPARED AND 
PLACED IN CLIENT FILE. 

ACTIVE CLIENT FILE .FOR
WARDED TO EXECUTIVE 
SECRETARY~ (SAMPLE · 
CUSTODIAN) 

.. 

1. 

' 
2~ 

SAMPLE BOTTLE PREPARAT.ION 
REPORT COMPLETED ANP COPY 
PLACED IN CLIENT FILE. 
(FIGURE 5) 

BOTTLES WITH "CHAIN OF 
CU'STODY" AND SAMPLE 
HANDLING SAFETY IN:FOR
UA'l'ION FORMS (FIGURES 
6,7) SENT TO CLIENT AS· 
PER INSTRUCTIONS IN 
"SAMPL~NG AND HANDLING 
PLAN FORM" IN CLIENT 
FILE. 

',

SAMPLES 

RECEIVED NO 

IN .GOOD. ri 2. 

ORI;>tR? 


. 


l.. ijOTICE O.F D.c..t: J.· 

CIENCY CFIGORE 12) 
SENT TO PROJECT 
MANAGER OR CLIEN'!'. 

COPY OF NOTICt PU! 
IN CLIENT- FILE. 

- -  -·- 

~1. • 

1. 	D. E.W. LINE NOTICE SENT . 
TO P.M. AND LAB MANAGER. 
(TELEPHONE WITH FOLLOWUP 

· .DOCUMENT ) 

2. 	COPY PLACED IN CLIENT FILE. 

:I 	
. t') 

Figure QA-6 
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,, 
I 
1: 	 WES.TON 1',N.Al,YTICAL LABORATORJ:ES SAMPU: TRACKING 

I 
. SYSTEM OSER Is GUI.DE 

"RESULTS REPORTING" 

,. 

., 

'-"· 

I\ 

j, 
,. 

i 

I 

l,1 

.I 

·11. 


·I,. 

(.\ 

'. 

, 

1, 


I 


1. 	LAB-SUPERVISOR- .. 
RtVIE:WS PREVIOUS 
DAY'S RESULTS AND 
PATA ARE ENTERED 

· ON DATA SUMMARY 

SHEET IN CLIENT 

ACTIVE FILE. 
 ,NO 

2. 	 LAB SUPERVISOR ' 
REVl:EWING LAST 
ENTRY ON HARD 
COPY PATA SUMMARY 
SHEET FORWARDS. 
.TO CLI.ENT FILE 
TO LAB MANAGER 
;fOR RzyIEW. 

1~ RESOLVED 

WORK A5SIGNME:N'rS (FIGURE 11 
DISTRIBUTED TO ANALYSTS foNO 
SU:Pl?ORT.GRC>UPS {WEEICLY W/ 
DAILY F_QLLOW...tJ:P) 

ANALYSTS VERIFY ·sA."iPLE 
TY:FE AND PROPER PRESERVA NOT 
TIVES AND RECORDS IN LAB OK. 
NOTEBOOK 

1. 	SAMPLES ANALYZED 

2. 	RESULTS ENTE'RED :INTO 
"SMACS '' ON DAILY BASIS 


·. BY ANALYSTS. 


3. 	COPIES OF LAB NOTEBOOK 
· PAGES, RAW DATA (CHROMATO
. GRAMS , ETC • ) GIVEN TO 

1. 	LAB SUPERVISOR 
NOTIFIED 

2 • D.E.W. LINE EA..-:U.Y 
WARNING SENT TO 
P.M. (BY TEJ;,.F,:PEONE 
W / FOLLOW~UP DOCU
MENT AT I ON) AND 
LAB MANAGJ::R 

3. 	ANALYSIS NOT COM
PLETED UN'J.'.IL D .E.W. 
LINE REPORT AC:CNOW

--. 	 l,.EDGED • 

1
1 

SUPERVISOR FOR REVIEW AND •~--....................... RE-==·S.O=L=VE===D 
INCLUSION IN CLIENT FILE. 

J, 
1. 	MAX!MUM CONC:;:NTRATION 

LIMITS-EXCEEDED FOR PRO
jECT S';t'ANDARDS? 

i. 	ANALYTICAL PROBLEMS EN
COUNTERED?· 

3.. C_~GES TO SOP REQ'CJ!J~E_D? 

.J, Y;:S 

11. 	 :INORG/:\,NIG OR ORGANIC 
SECTION-MANAGER NOTI
FIED 	 . 

2 • 	D • E.W. LINE E.A.RL'¥ 
WARNING SENT TO .P.M. 
AND Liu3 ~~GER 

3. 	ANALYSIS NOT COMPLETE 
UNTIL D.E.• W. LINE: RE
PORT ACKNOWLEDGED. 

Figu_re QA-7 
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I ., ,, ... 

WESTON ANALYTICAL LABORATORIES SAMPLE TRACKING 
SYSTEM USER Is GUI PE ' 

I "RESULTS REPORTING AND INVO.ICING" 

I LAB ,, . 1. 
. 2. 
3. 
4. 

I 5. 
6. 
7.:I, 

MANAGER REVIF;WS CLIE.N.~ FIJ,.E FOR: 

COMPLETED DATA SUMMARY SHEET· 
SAMPLE BOTTLE P~PbAATION REPORT 
CHAIN-OF-CUSTODY FORMS 
S,AMl)L,t HNIDLING SAFETY INFORMATION 
FORM 
D.E.W. REPORTS, f'F ANY 

DEFICIENCY NOTICES, IF ANY 

SAMPLING AND HANDLING PLAN 


8 •. SPECIAL QA/QC REQUIREMENTS FOR."15 

IF ANY 

9. QUOTATION WORK-UP FORM

I · 10. COPIES OF LABORATORY NOTEBOOK 
PAGES.. RAW DATA 

t. ICLIENT FILE b.k. ii ...NO 
RESOLVES 

, DEFICIENCIESLABa..;;,;~;;,,;.;;;....;..;;,;;;;;.....;..;.;;;,;,,;;.;;..,,._~--~-~.............~~-~-~-~THROUGH
.• 

I SUEERV!SORS.. 

YES 

I, \,.J' 

F.ORWARDS COMPLETE .CLIENT FILE TO 
LAB ACCOUNTING FOR .REPORT·T~S,,, MITTAL LETTER PREPARATION A..~D 
INVOICING.__ 

·I 
1. ACCOtrn'rING CLERK PREPARES 

REPORT .TRANSMITTAL LETTER 
AND BlLLING INVOICE. 

.'I\ J, 

,, 4. LETTER AND INVOICE CLIPPED 
TO FRONT OF FJLE AND F.OR
WARDED TO QA/QC coorurt'NATOR 
FOR REVI:EW. 

I 
1· 

Figure QA-8
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WESTON ANALYTICAL LABORATORIES SA.~PLE TRACKI~G 

SYSTE!-1 USER'S GUIDE 


"FINAL APPROVAI," 


. .. --· 

QUALITY,. ASSURA.~C:E NOT 
' PEFICIE}l'C1ES · 

ro;v:r~w . Ul\ ' RESOLVED THROUGH 
- ---· 

~ MANAGER, bRGA:HC 
OK AND INORGANIC SEC..;. 

TION MANAGERS 
r• - .. 

' I 
. 

COMPLETED ANr 
APPROVED FILE , OK 
FORWNIDED TO ' 
LAB MANAGER 

J,
. ---

l. 	LAB MANAGER REVIEWS 

FILE FOR COMPLETENESS. 


2. 	SIGNS '!'RANSMI'l'TAL LETTER 

3. 	FORWARDS FILE TO RECEPTION
IST. 
 . 

~ 

RECEPT.IONIST l1AILS .TRANSMITTAL 
LETTER, INSER'l'S COPY OF !4T'i'EB 
IN CLIENT FI:i;.E AND FORWARDS 
FILE TO LAB ACCOUNTJNG FOR 
BILLIN.G AND ARCHIVING OF COM
PLETED FILE. 

. ....... 	 -

NOTICt TO IAB SUPPORT M1u'\AGER 
REGARDING REQUIREMENTS FOR 
RETENTION OF SAMPLES 

l 

SAMPLE BOTTLES RETAINED FOR 
30 DAYS AFTER INVOICING OR 
~ONGER IF REQUESTEl) B¥ ciIENT 

.. ... 

Figu:r.e QA-9 
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· SECTION 1. 0 

SECTION 2.0 

SECT-ION 3. 0 

S'rA.NDARD OPE~TING PROCEDURE;$ 
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1.2.1 Rock Core brilling 


WELl, INS':r'Iu,LATIONS 


2.1 W$LL INSTALLATIONS - OVERBURDEN WELLS 

2.2 	 GROUNDWATER SAMP~ER INSTAtt~1IONS 
.GAS DRlV~ SAMPl,$RS CBMC.lill) 


2.3 WELL INSTALLATIONS - BEDROCK WEt.LS 


SAMPLING PROCEDURES 


3.1 	 SAMPLE COLLECTION 

3.1.1 Surface Wate~s 
3.1.2 Monitoring Wells 
3.1.3 BarCad Itistallations 
3.l.4 · ·:Resi4ential Wells 
3.1.7. Soil 

3.1.7.1 Sµrface Soil 
3.1.7.2 .. Subsurface Soil 

3.1.8 Lake, Pop_4, and Stream Sediments 

3.• 1.10 Ambient Air Sampling with 
Solid Sorbents 
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 STANDARD OPERATING PROCEDURES 


TABLE OF CONTENTS (Continued} 

I SECTION 4.0 FIELD MONITORING AND TESTING 

I 4.1 FlEW MONITORING 
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4.1.5 pH Meter 
4.l.8 Conductivity Meter 
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 OV,f:RBURDEN •MACHINE OPERATED HOLLOW STEM !+.PGERING 11 BORING. 


SOP 	 NO~ 1.1.1 

:I 1. Purpose: ,, 
 To ¢stablish standard operating procedures for the advancing 

of shallow earth borings employing the hollow stem auger · 
methQd for geotechnical explorations and hazardous waste site 
investigations.

I 2. Equipment and Materials: 

,. 
,, The driller shall be capable. of prov~aing power-driven 

sectional hollow stem auger flights with a minimum inside 
diameter of 2-1/2 incbes. In addition, the following 
equipment $hall be present: 

A. 	 Drill rods, minimum size e,guivalent to the •A• rod, 
fl-5/8. il'lch o.o. and 1-1/8 inch I.D. > 

I 	 B. Hollow stem auger plug ,, 	 c·. Drive .hammer Cl> 300 · pound and Cl) 140 pound :t. 5 ,pounds 

D. 	 2-incn O.D. split;. spoog. sampler 

1 	 E. R.oller bit and diamond corer bit 

E. 	 Water tank and pump 

I 3. Procedures: 

Tbe 	boring is advanced. by rotating a single section of hollow·1, 
I 

stem auger into the s.oil · to desired depth or the. l,j.mit of the 
auger ..section. To continue adv~ncing the bore hole, 
additional auger flights are added otie at a time and this 
sequence is repeated until the required depth is reached. 

I 
When an obstruction is met, the driller must attempt to 
penetrate the obstruction by- the use of' a roller bit or by. 
coring~ If attempts to penetrate ob~t;.ruction are 
unsuccessful, boring will be abandoneg.. 

Hollow stem auger techniques should be em.ployed without the

I use of dr,j.lling water while drilling on hazardous waste sites. 

I 	 1 

I 

I 




.I 
I SOP 1.1.1 OVERBURDEti • MACHINE OPERATED HOLLO\tw S.TEM AO GERING• 

. BORING (Continued)

I 
If water is deemed necessary by dril,ler, its use must be

II approved by the dtilling inspector. When water is used to 

advan:ce boring it must not be recirculated .back into the 

boring. · 


I The auger plug must be in place at the auger head while bo~e 

hole is being· advan.ced to prevent. s.oil from being tr0ansported
,, 
 thro-g.gh auger. 


4. Records and Documentation: 

I The details of the boiing Shall be· tedorded on tfie GZl boring 
log (copy attciched>. ,, 5. . Special Notes: 

I 
Whenever standard operating procedur.es are varied, it shall 
be recorded.· The drilling .i,nspector should also record any 
detected. odor from bo1;ing, and depth encountered. 

I 
Hollow stero auger borings often provide the simplest method 
of soil investigation an.d sampling. However, depths of auger· 
investigations .are limited bygioundwater conditions, soil 

·characteristics, and the equipment Q.Sed. 

1 
 . . . 


6. Applicable Stan4ards and References 

ASTM-01452-80 Soil l11vestigcition and Sampling by Auger 

1· 
 Borings 


I 

I 

I 

;I 
I 2 

I 

I 
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OVERBURDEN BORING: "WASH AND DRIVE.BORINGS" 

'I SOP NO. 1.1.2 

I 
 1. Purpose: 


I 

To establish standard operating procedures for advancing 

earth borings employ,ing the wash boring method. Wash boring 

is a boring system by which material loosened by a bit is 


1: 

borne to the surface in the annular space between the bit and 

casing by w·ater forced down through the pipe bearing the bit. 


2. Equipment and Mater!als: 

I The 4rillel:' shall be capable of providing a power driven 

I 
rotary machine, equipped with s~foot sect.ions of drive 
casing, with a minimum I~D. of 3. inches. In addition, the 
fe>ll.owing ec;i:u,ipment sllall be present: 

A. Drill rodsi minimum si;e drill rod shall be eqµivalent to 
the A rod (1-5/8 inch o.p. and 1-1/8 in~h-!.D~).'

I B. Roller ..bit and diamond cor.er bit. 

t 
 c~ Drive hammer (1) 300 pound and Cl> 140 pou,nd + 5 pounds. 


D. 2-inch O.D. split spoon sampler. 

I E. water tcil)k and po,ID.p • 

3 .• Procedures.: 

I 
I 
I To $tart a borehole, a 5-foot · leng:th of casing is driven into 

the soil with the 300 pound hammer falling 24 inches until 
its ·top end is at the proper elevation. Bamme.tblows 
required to advance the casing each 12-inch increment should 
b~ recorded .on the boring log. To cut the loose .soil,. ·the 
hollow rod bearing the bit is lllOved up and down in a-chopping 
motion or turned while water is forced down through the drill 
rod and the soil in the·casing is brought to·the surface. 
Casing sections iire added one at~- time, and the above

I sequ,el)ce is repeated u,ntil the required depth is reached. 
When an obs.truction is met, the driller must attempt to 

I l 

I 

I 



I 
I 

SOP 1.1.2 OVERBURDEN BORING: •wASH AND DRJ:VE BORlNGs• 

I 
penetr~te..the obstruction by the use of a roller bit o:r QY 
coritig. rf attempts to penetrate obstruction are ·I unsuccessful, boring will" be ~andoned. Casing of boring 
will be continued until the wall of the borehole _stays in 
place uncased, theri borehole can be continued siIPply l:>Y

I advancing the bit and washing, and then only with the .- · 

I 
approval of t.he drilling inspector. st·abilizing the borehole 

· with drilling fluid othe~ than water must also be approved by 
·drilling-inspector. 

4. Records a~d Pocullientation:,, All details of the boring shall be ~eco~Q.ed on the GZA bqring 
log (copy attached). 

I 
 5. Special ~ot~s: 


I 
Whenever sta,ndard operating .pr.ocedures are varied, 'it shall 
be recordeq.. Any observed change in' color, volume and/or 
viscosity of the retu~ning drilling fl,uid is indicative of a 
soil change and should be :::ecorded by the dril).ing inspector. 

I 6. Applicable Standards and Re~erences 

I 
I 
I ,, 
I 

I 

I 2 

I 
I 
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I 
1·. 
I ROCK CORE DRILLING 

·1 SOP NO. 1. 2 .1 

I 
 1. Purpose: 


To 9btain bedrQck core salJIPlEfs fo~ geological classification 
and to provide a_borehole of. sufficient diameter for .

I gec,hydr.ologic testing (pressure pepneability, geophysica_l > Qf 
-the bedrock. 

I 
 2. iqµ.i.pment a,11cl Materials: 


Appropriate hydraulic rotary dri;I.ling rig and dril;I.ing.

tools·


I D0uble-t,-~1be, core barrel with appropriate dia.inond bi.t 


I 

CNX, 'NQ siz.e or as required by project) 

Appropriate wooden boxes specifically constructed to hold 

and store ~ock core 


3. Procedures: 

I 

I A. Opc;>n encountering refusal at. the specified. borehole loca


tions, the casing shall be firmly seated·on the rock and 

washed out before inserting tbe diamond b~t core bg.rrel. 


I 

B. ·. The diamond bit core barr:eQ. Shall be started in ·the hole 


and the roc.k shall be drilled in continuous 5-foot length 

intervals {run~} until the required depth is-reached. 


I 
The holes shall be carried into the b_edr.ock to a depth 

·su.fficient to permit the Engineer to det~rmine to bis 
satisfaction the cnaract.er of the rock penetrated•. 

or-iiling metbcxls employed shall be adj~sted continuously 
to obtain maximum core.recc,very. This may inc;:lude

I adjustments to rate of flow· of drilling fluid; rotation 

I 
rate, cind down pressure. Variations in bit types, in 
terms of dicllIIOnd. size, matrix and configuration of wat.er 
ports may also be required to maximize core recovery•. 

I 
C. When the core is broken off, it shal.l be wit~di:-awn, 

labeled, and stored in an approved core. box before the 
drilling is continued. Cotes shall be carefully h~nd;J.ed 

I 1 

I 

I 

http:h~nd;J.ed
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I 
I 

SOP l. 2 .1 ROCK COJ:U; .DRILLING. (Continued) 

I 
I to insure their proper identificatie>n and placing in the 

order in which they are removed from the hole. Care 
shall be·taken to rec¢ver as large a percentage of
unbroken core as possibler 

I D. The rock cores shall be placeq tn suitable wooden boxes 
so partitioned that the cores from each t:>oring will be 
kept separate. The core is placed in the core box in 
book fashion with the top of therun at t,he upper left 
corner and the remaining core placed se_guenti.ally fI'om 
le-ft to right and from the :rear (neare~t tbe. cover hinge l 
of the bo~ to the fl:'.ont;.. The core should fit snugly in 
the box so that it will not roll or slide and suffer 
additional breakage. 

I 

E. A wooden block marked with the appropriate d~pth and J;"Un 
m,1$er is placeci betwee.n each separate core run. In 
addition, wherever. core is lost due ·to the presence of. a 
cavity or large discontinuity Copen or fi1_led), a spacer 
is placed in the proper position i_n the core bolt. The 
spacer should be the same length as that of the lost 
core, and the depth range should be marked on. the spacer 
along witb the reasqn.fc,r the missing core; e.g., cavity, 
large joint, etc. 

F. The core box is marked on the top and two ends with the

I client'!? name, 1:;i.te identifi.cation, boring number, deptb 
range, and box number. 

I 
 4. Records and Documentation: 


I 
A. All data, sampling information, and rock classification 

will be recorded on rock coring logs Catt-ached), as 
specified in SOP No. ·1.1. Specifically, the following 
items will _be includeci: 

I 1) Type Qf core drill, including si.zec,f. core. 

2) Length of core recovere<l for each length drilled. 

I 3) Elevation at which rock was encountered. 


I 

4) Elevation at bottom of hole. 


I 2 

I 

I 
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I 

I 
 . SOP 1 •. 2.l ROCK CORE DRILLING (Continued) 

I S)' D~$cii;iption of rock. 


I 
 6) Time required to drill each -foot. 


5. Special Notes: 

I A. Double-tube, diamond-bft core barrel and drilling tools 

I 
will be clectnedvi~ a h{gh pressur~ pot water l:'inse upon 
completion of the borebole to preclude 
cross-contamination between successive boreholes. 

I 
B. Wash water used during the core drilling will not be 

recirculated tQ the borehole. 

.6. Applicable References and Standards: 

I .Department of the Navy, NFEC, Soil Mechanics, Design Manual 
7.1., l'.1AVFAC DM-7.1, Alexandria, VA., May 1982•. 

I 
I 
I 
I 
I 
I 
I 
I 
I 3 

I 

I 
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I 

I WELL INSTALLATIONS - OVERBURDEN WELLS 

I SOP NUMBER 2.1 

1. Purpose: 

I Overburden welis are installed to provide access .to 

I 
groundwater for sampling :purpose$, g.eterminatiQn of 
groundwater elev~t:ion, and to monitor fluctuations in 
groundwater elevation. 

2. E~ipment and ~terials 

I Schedul.e 40 PVC p1pe, 1-1/2-inch diameter, flush-joint 

I 

threaded• ·· 
.Schedule 40 .PVC siotted wellscreen, 1-1/2-inch giamet.er, 

0.01-inch slot$, flusb-jQint thr~adedI Bentonite c:l,ay · · 
· Ottawa sand 
Cement grout . . . .I - Metal pipe, 3-inch or 4,-,,inch diameter, s~foot length, 

tbreaded c;:,ne end,- with cap and locking device. 
Valve gate bo)C, 5-1/4-il)cl:l and 16--inch, with bolted ·cover 

plate · 

3. Procedures 

I 
I A. Install an Ottawa sand filter below.tlle proposed base of 

the. well screen approximately ol)e foot Cl').thick by 
pouring sand down the bor~hole while withdrawing the 
casing one foot Cl' > • Measure and record tl:le depth of 
the sand cushion. 

I B. Assemble and install the observatiol) well pipe and screen. 
Well tip must be f.i.tted with a threaded or slip-on plug. 
All pipe sections shall be connected by dry threading of

I the joints .. No glue, solvents, or lubricating compound · 

I 
shall be used tomake up the~connections. The well pipe 
assembly must be carefully lowered into tbe borehole to 
ensurecenteI'ing of the well in the hole. After 
install~tion, the. GZA field engineer and the drilling 
contractor will carefullymeasure the depth to the well 

I 
tip and record the measurement on the well log. 

I 1 

I 

I 
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I 

I 
 SOP 2.1 WELL INSTALLATIO:NS - OVERBORDE:N WELLS (Continued) 

I 
I c. Install a sand fi.ltet around the we.llscteen to at least 

two feet C2' > above the screen. Grain s_i ze of the sand 
shall be a~propriate for the slot ~ize of the screen 
Cnormally O. O_l inch). 

I :b. Withdraw the casing· ~nd :install a bentonite clay seal 
approximately two feet (2') thick c1.bove the sand filter. 

I 
E. Insert a tremie pipe and backfill. the remainder of the 

hole with b~ntonite-cement grout until it flows at the 
surface. 

I Square cut the well pipe stick-up at 1 foot 10 inches 
above grade-. 

I 
G. Install a -five foot CS'). section .of metal pipe (3 i~ches 

or 4 incbes diameter) equipped with a threaded, lockable 

I 
cap, th.tee feet C3') into the borehole-. Complete the 
{nstallation by constructing a concrete surface pad
around the steel guard pipe. The concrete pad shall be a 
~inimum of 2 feet deep and 1.5 foot in 9iameter. 

I H. !£·well head completion$ must be. flush with the grourid 
surface, a_street_box .or lock~ble valve gate box may be 
installed in lieu of the metal pipe. Installation 
consist$ of square-cutting the riser pipe. two inches C2">

I .below grade and cement grouting the box in place. 

I 
I. Paint the well protective pipe or box to inhibit rust 

formation and increase visibility. Paint the well n~er 
in one Cl a > block numerals of a contrasting color. 

I 4. Records and Doclimentation 

Well installations will be recorded on the drilling log for_ 
the hole. Installation details to be ;recorded include total

I well depth,.screen d~pth a~d length, filter and seal depths 

I 
and thicknesses, welL head completion type, and any other 
details or measureinents ge~ed.nece§$ary by tl:ie field 
engineer. lu.l measurements should be made from ground
surface. 

I 

I 2 

I 

I 



I 
I SOP 2.1 .WELL INSTALLATIONS .,. OVE~URDEN WELLS (Continued) 

I 
5. Special Notes 

I a) Metal protective pipe or valve gate boxes s.hall be steam 
c.leaned priot to installation to remove cutting oil or 
other residue. To assi~t in removal for sampling, the

I cap threads may be_lubricated.with a small amount of 
non-petroleum based material (vegetable oil or Crisco>. 

I · b) If well is to be installed above the base of the 

I 
borehole, care must be taken to ensure any underlying 
strata are properly.sealed to preclude the possibility of 
cross contamination •. Seals.can be constructed using
either cement bentonite grout or bentonite pellets.· 

c) Grout backfill above bentonite seal may be omitted·under

I certain stratigraphic conditiol'.ls. In those ca~es, hole 

I 
should be backfilled with native materials with 

·occasional thin bentonite seal,s. Ce>mpleted installation 
must have a vertica;t permeabi;L~ty less than that of the 
nato.t"al strata encountered. 

I Applicable Standards and .References 

I 
U.S. ~nviro~ental Protecticm Agency, "Procedures Manual for 
Gi:011nd Wate,: ttonitoring at Solici Waste Disposal Facilities," 
sw....611, December 1980. 

I 
I 
I 
I 
I 
.I 3 
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GROUNDWATER SAMPLER INSTALL~TIONS - GAS DRIVE S~LERS (B~CAD)

I 
SOP NQ. 2.i 

I l. Purpose: 

To insta_ll severci.l Bc1rCads, dedicated gas-drive sampling

I instrwnents, at different depths within a single borehole. 

To install th~ BarCads at predetermined locations within the· 
s.urfcice formation based on information fro1n standa~d drilling 

I 
I 'logs, inspection of soil samples, review of recorded water 


levels, geophysical logs, chemical screening data, and 

permeability test data. 


To properly install, and seal the BarCads in order to allow 
measurement of piezometric heads as well as sampl~ collection

I from the disc_rete anc:i well defined locations within the soil 
·formation. 

I 2 •. ~quipment and Materials 

I 
Logging/Testing Data 

- Drill Rig equipped with 
large capacity mixer or 

I 
55 gallon drum, mudgun, and positive placement pwnp

lctrge diameter suction lines . . 
- 0~5 - l.O....incb polyethylene or PVC tubing (tremie 

p,i..pe>

Clean silica sand 

Cement
I - Bentonite (pellets and powder> . 
BarCad sampler with properly dimensi.oned · tube fittings 
Polypropylene filter 1:>ag with plastic pipe form 

coptional > · · 

I 
I Weighted tape · 

1/2-inch polyethylene tubing or 1/2-inch ID 
. flush-threaded PVC pipe
1/4-inch or 3/16-inch OD nylon tubing 
Tamping hammer sized for drill casing 

I -~- Procedures 

A. After completion of drilling of l;>o~enole, determlne

I lc:;,cations of samplers, filters, seals, etc. based·on 

I 1 

I 

I 




I 

I SOP 2.2 .GROUNDWATER SAMPLER INSTALLATIONS - GAS PRIVF; s~iERS 

(Continued)

I 
stratigraphic and chemical screening logs obtained by 

I 
 sampling, classifying apcl testing $,oil during drilling. 

' ' 

B!' Bump· b.ack casing ·Cii necessary> to depth of bottom of 
lowest seal <or bottoi_n of lo.west filter 'if bottom seal is

I not used). 

· c. 1) 	 In cohesive soils, where botehoie will remain open 
after withdrawal of casing, backfill borehole toI 	 bottom of lowest seal. Withdraw casing·approximately 
l.~ to·~4 in~hes and plumb for bottoin of hole to 
verify that it has remained open•. Add bentoniteI 	 pellets slowly, checking periodically that they do 
not bridge up inside the casing. After 6-12 inches 
of bentonite has accumulated at bottom of hole, lower 
tamping hammer and .thoroughly tamp the seaL. (Do .. notI 	 allow .hanimer to extencl below bottom: of casing·to 
prevent hammer {rom catching on casing lip. Add more 
bentonite before tamping if necessary.) Check 

I 
I location.of tQp of t.>entoliite to make sure it is below 

bottomof c::asing. Withdraw casing another 6-12 
inches and repeat procedure until .desired thickness 
o.f seal is attained. 

·-2> 	 In cohesionless·soils where borehole will not remain 
open after withdrawal of casing, maintain head of 

I 

I water on casing throughout installation operations. 


After withdrawing- casing to bottom of seal depth, 

plumb fot bottom using ·w¢ighted tape to ensure that 

no soil is up inside casing. (Withdraw casing
maintaining a high volume flow of water into hole if 
necessary to prevent piping of sand up tnto casing. 
Do not attempt. to place bentonite if thete is any·I 	 soil inside tasing>. · · 

Withdraw 	casing 6-12 inches while maintaining maximumI 	 attainable head. of water. Constantly monitor bottom 
of hole depth· ·with a weighted tape to· ensure that 
hole remains open below casing as casing _is retracted. 

·1 
I '.Begin adding bentonite pellets slowly after pullin_g 

casing 6-.12 inches-, tl!,aintaining the bead of -water. 
Monitor bentonite level., ensuring that it re.mains 
just below bottom of casing. Withd:raw casing in 

I 
 2 


I 

I 
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I 
I SOP 	 2.2 GROUNDWATER SAMPLER I~STALLATIONS - GAS DRIVE SAMPL~RS 

(Continued)

I 
6-12-inch increments, then add bentonite according to 
the above procedure until top of seal depth isI 	 reached. Lower tamping hattmler into borehole. and 
thoroughly tamp bentonite, making sure halllmer doe!]! 
not drop below bottom of casing. Add bentonite as

I 	 nec;;essary. 

3) 	 If borehole will not remain open below casing eve!'.) 
with a constant head of water, bentonite must beI 	 placed in 2-3-inch. ·lifts inside casing and casing 
must be extracted iri 2-inch incremen:ts· wnile resti:1)9 
the hammer directly on the·bentonite.; The bentoniteI 	 plug must then be forced out of the casing by 
repe~ted blows of the tamping hammer.. If ttlis does 
not dislodge plug, connect the rig Pll.lJlP 4irectly tc;> 
the.top of the casing (water-tigbt connection) andI 	 employ water pressure to force plug out. 

D. After completing lowest seal, plumb for bottom of casingI to ensure that no soil is inside casing.· 

I 
 E. Assemble sampler (1/2-inch OD :polyethylene top fi.tting) 


l>· 	 BarCad samplers-are delivered clean and wrapped in 
aluminum foil. Care shoulcl .t?e ta.~en to el)sure that 
they are not contaminated-prior to installation.I 	 Foil should be left on samplers until ju$t before 
they are installed in the bo.rebole. To connect riser 
tube, peel c;>ff only the upper.part of. the foil 

I 
I wrapper, exposing only the.brass fitting. Make sure 

that no dust, sand or other fo~eign matter enters the 
top fitting at this point. 

I 
2) Check for proper operation of check valve. Valve 

should seat when air is forced into sampler and 
· should unseat wpen air is sucked out. 

3> 	 Connect outer riser tubing to swagelock fitting at. 
top of sampler. Make sure tubing is clean and end is 

I 
I square. Insert tubing into swagelock fitting as far 

as ·it will go. Band tightenswage nutr then turn it 
1-1/4 turns with a pair of wrenches. (Scribe nut to 
keep track of rotation • .) Check strength of 

I 
 3 
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 SOP 2.2 GROUNDWATER SAMPLER INSTALLATIO~S - GAS DRIV~ SWLERS 

(Continued)

I 
connection by holding sampler and pulling on. tubing. 

I 
 Tubirtg should hot dislodge. 


4> Measure outer tubing and cut at de.sired length. 
Insert inner tubing into outer tube <inner tubing is 

· typically 3/16-inch nylon> and push it to within 6 toI 24 inches of top of sampler. Make sure inner t-g.bing 
is kept clean during installation (e.g. leave it in 
plastic bag as.it is being installed>. Cut off ,i.JmerI tubing f:Lush with outer tubing.~ 

5) F,i.11 riser tubing with clean water and cap oft outerI 	 (and inner) .riser tubes with tape or plastic caps 
leaving small vent hole for pressure relief. Insert 
entire assembly into borebole.

I 6) After placing sand filter around sampler, and prior 
to installing seal above filter, check for proper
operation. Book up riser t.1,1bing to ~egulator andI 	 sample in no.rinal manner. Check to see if sampler 
recharges properly. 

I 7) 	 Clearly mark sampler riser tube with designated 
sampler number. 

I F. Ass.emb1e sampler Cl/2-inch ID flush thread PVC pipe> 

l> Follow instructions in. items E-1 and E-2 above. 

I 
I 2 > · Place 0-r ing a.t top of male .thread of 10-foot long

l/2-inch ID flush thread PVC pipe. · Thread this 
section sec-g.rely into top of BarCad sampler.· 

3) Lower assembly into hole, keep,ing PVC pipe full of 
clean water, anc1 agd 10-foot PVC sections with 0-ring 
seals to reach desired 	depth. (Note: If 0-ring 

I 
I seals are not available, wrap a bead of Teflon tape 

a.round top· of each male thread. Do not overtighten 
threads·or joints may crack.> 

f) Ipstall .3/16-inch or l/4-ihch nylon tubing through 
1/2-inch PVC pipe to top of BarCad sampler. MeasureI tubing length prior to inserting a.nd check· length 

I 	 4 
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 SOP 2.2 GROUNDWATER SAMPLER INSTALLATIONS - GAS DRIVE SAMPLERS 

(Continued)

I 
installed to ver,ify depth o·f sampler. Record depth 
of sampl.er and lengths of tubing used. Cap outerI tubing, leaving small vent hole for pressure relief. 

·5) Follow items E-6 and E-7 above.

I G. 1> Fot open h.ole installations, withd,raw casing to 
bottom., of. BarCad sampler depth Ctypically 2 to 3 feet 
above seal). P1ctce clean uniform filter sand up toI 	 bottom of casing. Place fully assembled BarCad . 
sampler with sufficient length of riser tubing into 
hole and place clean, uniform sand around it.I 	 Extract casing to proposed top of filter. Place sand 
up to };)ottom 9f casing. Unless formation is 
exceptionally stable, casing should be retracted no

I 	 more than 2 to 4 feet between backfilling operations. 

2) 	 Where hole will not remain open below bottom of 
casir:ig, pl~ce 6-12 inches of clean uniform sand upI 	 inside casing. Extract casing slowly, monitoring the 
level of sand up ,inside casing. Pull casing until 
level of sa_nd drops just below bottom of casing.I 	 Maintain head of water on·casing at all times. 
Repeat procedure until depth of sampler is reached. 
Insert fuily assembled sampler into hole and place 
sand around base (within casing). Insertt.be B~rCadI 	 gas drive tube through hole in tamping h~er ~nd 
lower hal{IIller doWP to top of BarCad. Verify d~pth. 
Remove hammer and plaCE! $B._nd 1;0 top of samplerI 	 Csampier in casing). Lower hammer back to top of 
sand. Slowly extract casing en:sg.~ing tha,t sampler 
does not move up wit}) casing by measuring depth withI 	 h.ainmer. Place more sanQ. as necessary to fully cover 
sa~ler. Complete filter according to above· 
procedure. . 

I :El. 	 Prior to placiI1,g seal above sand f iiter, che·ck for proper 
operation of sampler. At this point in the installation, 
the sampler can easily be retrieved·by jetting·out theI 	 sand should problems arise with .sampler operation 
(improper assembly, defective tubing, etc.). 

I 
I 	 5 
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 $0P.2.2 GROUNDWATER SAMPLER INSTALLATIONS - GAS DRIVE SAMPLER$ 

CConti11ueq.)

I 
I. 	 Place additional. seals, filters, and samplers according 

to above procedures •. Separate and maintain relativeI 	 position of tubes to prevent twisting during

installation. 


J. 	 Note: During installation, tops of gas drive tubesI should be sealed (with sample riser tube in;;ide) to 
preve_nt for.~ign mate:r:,ial .from entering tubes.

·I K. Depending pD sampler spacing and s.oil deposits 
encounte:red,·sea.ls and filters may be omitted. However, 
a weighted tape should be employed frequently to ensureI that borehole collapses <or is completely backfilled) 
during Ca$ing withdrawal. Watf:!r can be pumped from · 
casing to enhance rate of t>orehole collapse.•. Completed_

I installation should have a vertical .permeability .less. 

I 

. than that o.f deposits encountered. Bentoni te can be 

added periodically d.uripg -casing extraction .to decrease · 

vertical permeability where tamped seals are riot used. 


I 

L. Where thick seals (greater than 5 feet> a;-e required,


bentonite-cement grout placed via the tre~ie method can 

be sub~titut.ed for bentonite pellets~ See SOP 2.2B~ 


M.. 	 If protective casing (4-6 inc.h diameter pipe) is to be 
installed to complete lnstallation, care should.beI exerci$~4 to prevent damaging gas drive tubes. If 
protective pipe is to be d~iven, withdrawal of iast ·s-10 
feet of drill casing Should be done after installation of 

I 
I protective pipe. In this way, the drill casing protects

the tubing. Protective pipe·can also be placed in hand 
dug hole .and backfilled with concrete. 

N. Protective casing should be designed so as to allow room 
to easily connect feed through sampling hE!acls afte.r well

I comp1e.tion. 

o. 	 Note: The nylon inner tube expands slightly when it 
comes in contact with water. Bence, the riser tube 

I 
I should be_ terminated 2 feet above the .sample;- fo;- every 

50 feet of submerged depth. This allow!? fe>r exp,ansion 
and prevents the riser tube from being compressed into 
the check valve assembly. 

I 	 6 
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 SOP2.2 .GROUNDWATER SAMPLER INSTALLATIONS - GAS DRIVE SAMPLERS 

(Continued)

I 
I 4. Reco.rds and Documentation 

Sampler installations will be recorded on the drilling log 
for the hole. Installation details to be ~ece>rded includeI 	 total borehole depth, seal .locations and thicknesses, filter 
locations and thicknesses, sampler depth, iiser tu};>ing 
diameter, length and material of construction <inner and 

· outer tubing/pipe), stick-up of riser tubings above ground
I surface, well head cQmpletion, and any other details or 

measurements deemed necessary by the field engineer. 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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WELL INSTALLATIONS 	 - BEDROCK WELLS

I SOP NO. 2.3 

I 1. Pur~ose: 

· Bed:tock wells are installed to provide access to grog..ndwaterI contained in bedrock for sa11:1Pling and monitoring purposes. 

2. 	 BquipJDe~t; a~d Materials

I 	 Schedule 40 PVC pipe; 1-1/2....inch diameter, fl~sn-joint 

th:rec1,4ed 


I - Schedule 40 PVC slotted wellscreen, 1-1/2-inch dicimeter, 
0.01-inch slots, flush-joir1t threaded 

I Ottawa sand 


3-inc:h or 4...inch diameter metal pipe, 5-foot length,


I 	 threaded one end with cap and .locking device 

I 
·vctlve gate .box, 5-1/4-ineh and 16-incll with bolted·cover 
plate · 

- Bentonite clay 	(pellets and, powd,er) 

I 	 Ceme,rit 

Concrete inix 

I 	 TreDtie pipe 

I 3. Proceciures 

A. 	 , install a 1-fc,ot Ottawa s'and filter below the proposed 
base of the well screen.

I B. 	 Ass~le and install the opservation well pipe ancl screen 
in the required configuration for the hole~ Well.tip 
must be fitted with a thteaded or slip-011 bottom plug~I 	 All pipe connections shall be connected by dry-th,t"e~ding 
of the joints. No glue, sol.vents, or lubricating com
pound shall be used-to make up the connections. The wellI 	 pipe.assembly must be caref-tilly·loweted into the borehole 

I 1 
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SOP 2. 3 .. WELL. INSTALLATIONS - BEDROCK WELLS CCqntinued> 

I 

I to ensure centering of the well in the hole. After in


stallation, the GZA field engineer and the drilling con

tractor will carefuliy ine.asure the depth to the well tip. 


c. Instali a.sand filter arotind the well screen to at least 
1 foot above tbe screen. Grain-$ize of the sand shall be

I appropriate for the slot size of the screen (normally
0.0l inch>. · 

I 
 D. Install a bentonite cJay seal (minimum 2 feet thick)

above the sand filter up to the soil.rock inteiface. 

I E. Insert a tremie pipe and backfill the remainder of the 
hole with beritoni te-c.ement gtout until it flows at the 

·surface. 

I 	 F. Square cut the well pipe stick-up 1 foot, lO inches 
above grade. 

G. Install a 5-foot section of metal pipe (3-inc:ti or 4-inchI 	 diameter) equipped with a threaded, lockable cap 3 feet 
into the borehole. Complete the installation by. 
constructing a concrete surface pad around the steelI 	 guard pipe. i'he copcr.et:.e pad shall be a miniDJ.1.Uli of 2 
feet deep and 1.5 feet in diameter and sloped away from 
steel casing.

I B. 	 · If well-head completions must be f],:us:ti with the g,round
surface, a street box or lockable va.:lve gate, box may be 
in-stalled in .l.ieu of the metal pipe. InstaliationI 	 consists of square cutti,ng the well rtser pipe 2 inches 
below grade, and cement grouting the box in place. 

I I. Paint the wel,l protective pip.e or box to inhibit rust 
formation and increas.e visibility. Stencil the well 
nUmber in l.inch block numerals of a contrasting color. 

I 4o Records and Documentation 

I Well installations will be recorded on the drilling log for 
the hole. Installation details to be .recorded include total 
well dept:.h, screen depth and length,·filter and seal depths 
and thicJcnesses, well head completion type, and any other

I 
2 
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 SOP ~.3 WELL INSTALLATIONS - BEDROCK WELLS (Continued),, 

detcJ.ils·or measurements deemed necessary by t:be field 
engineer. · 

I s. Special Notes 

·A. Metal protective pipe or valve gate boxe$ $hall be steam

I cleaned prior to installation to remove cutting oil or 
other residue. To assist in removal for sampling, the 
cap threads may be lubri_cated with a small amount of

I non-petroleum based ~terial (vegetable oil or Crisco). 

:I 
B. If well is to be installed above the base of the. 

borehole, care must be taken to ensure any underlying 

I 
strata are properly sealed to preclude the possibility of 
cross contamination. Seals can be const:ructed using 
either cement bentonite grout or bentonite pellets. 

I 
C~ Grout backfill above bentori.ite sea,l may be·omitted.under 

certain st;atigraphic conditions. In those cases, hole 
sbould b.e backfilled with native materials with 

I 
occasional thin benton_i te seals. Completed install~tion 
must-have a vertical perDlea):>ili,ty.less than that of the 
natural strata encountered. · 

6 ~ · Applicable Stand_ard~ and References 

I U.S. Environmental Protection Agency, •procedures ~nuaJ.. ·for 
Ground Water Monitoring at Solid Waste Dispos~l_.-Facilities,•
SW-611, · December 1980. · · 

I 

I 

I 
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SAMPLE COLLECTION - SURFACE KATERS 

I SOP NO. 3.1.1 

.I 1. Purpose: 

I 
To obtain li~id samples for analyses that are .representative 
of environmental conditions at the location sampl.ed. 

2. Equipment and Materials 

I 	 Appropriate·sample containers 

·I 
Pond sampler with disposable sampling containers 
Peristaltic-pump with associated tubing- Rags or terry cloths 

3. .Proc~dures 

I 	 A. Method A - Container Sampling 

I This methodology will be util,fzed in flowing waters where 
minimum sample agitation is r-equired, the SclDlpling depth 
is le$s than 1 foot, and direct contact with the liquid 
being Salllpledwill not endanger the sampling team. 

I 
I 1) ~proach the sampling point from downstream, submerge 

the $ample container to the required d~pth upstream 
of the sampling platform (boat, etc.> and remove it 
after complete filling. 

·2> Cap and seal the container

:I· · 3) 	 Rinse and wipe off the ext.erior of the container with 
clean paper towels. ·· 

Ii 4> Label, preserve, and store the sample .· in accordance 
with appropriate protocols.·

I 	 B. Method B - :Pond Sampler 

I This methodology will be utilized when contamination of 
the outside of t_be sample container must be avoided; the 
sampling depth is less than 1 foot, and direct contact. 

--:--- ·-. 
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SOP 3 .1.1 SAMPt,E COLLECTION - .SURFACE WATERS CContinued)

I 
I 

with the liquid being sampled would endanger the sampl,ing 
team. 

l.> 	 After arrival at the sampling point, assembl~ the 
pond sampler and fit it with·~ disposable plastic 
beaker. ,, 
 ,> Extend and submerge the sampler to the required depth 
' (upstream of the sampling platform, if applica:t::>le>, 

and remove it after complete filling. 


·1 
 3) cai;efully transfer the liquid from the sai;npler to the 


I 

appropriate sample container by pouring the liquid 

down the side of the container with minimal · 

turbulence~ This procedure is critical to m1.n1.m1.ze 

loss of vola~ile materials from tbe sample through 

aeration. 

I 
 4) Cap and seal the sample container. 


I 

5) Remove the disposable beaker from the sampling rod 


and dispose of it ii) a trash bag. 


I, 

6> Wipe down the sampling rod with clean rags. Store 


the sampling rod in plastic bags tor subsequent 

cleaning. Dispose of the rags in a trash bag~ 


I/ 

7) Label, preserve, and store the sample in accordance 


with appropriate protocols. 


c. 	 Method c- Peristaltic Pump

1: This methodology will b~ utilized when the sampling depth
is greater than 1 foot, but less than 25 feet, a:rid/or · · 
direct contact with the liquid being sample~ would

I 	 endanger the sall}pling team. 

I 
l) Install clecln, medical-grade silicon tubing on the 

pump head, allowing sufficient length .on the 
cii$charge side for filling of sample containers. 

·I 2) Select and install the necessary length of clean 
int·ake tubing to provide th~ required sampling depth •. 

I 	 2 
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 SOP 3.1.1 SAMPLE COLLECTION - SURFACE WATERS (Continued) 


Intake tubing shall be heavy-wall Teflon of a 

:I 
 diameter equal to that of the pump tubing. 


I 

· 3> Submerg.e the intake tubing to the required depth by 


tying it off to ct. graduated, weighted cable or rope. 


4) 	 Actuate the sample pump and allow 2 to 3 liters of 
sample to purge the system before collection. 

I 	 5) Obtain sample by allowing pump discharge to gently 

I 
flow down the side of the container with minimum 
turbulence. This procedure is critical to minimize 
loss of volatile materials from the sample through 
aeration. 

6) 	 Cap and seal the sample container. 

7) 	 Stop pump, allow system to drain, then disassemble. ' 	 8) Place tubing in plastic bag and return to NewtonI 
laboratory for decontamination. 

I 9) Label preserve, and store the SaDlple i~ accorq.ance 
with appropriate protocols • 

4. 	 Recorq.s and Pocumentation.I 
1. 


All data. and sampling.· information will be recorded as 

specified in the Quality Assurance Project Plan. 


S. 	 Special Notes 

'I A. Samples for oil and grease analysis should be collected 
using Method .A, as significant amou_nts of material could 
adhere to the sample transfer container used in Method B. 

,, ·I: B. Method A has signif.icant shortcomings in sampling 
concentrated or high hazard waste streams, due to 
physical contact .with.the waste stream and contamination 
of the outside of the sample container. 

I 
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SOP 3.1.1 SAMPLE COLLECTION - SORFAC.E WATERS (Continued)

.I 
I 
 ~. Applicable references and standards 


II 

deVera; E.R.; Simmons, B.P.; Stephensi R.D.; and Storm, D.L., 

"Samplers and Sampling Procedures for Hazardous Wa$te 

Streams,• EPA-600/2-80-018, January 1980. 


,, 
 o.s. Environmental Protection Agency, 11 Procedures for 

Groundwater Monitoring at Solid Waste Disposal Facilities. 
EPA.,..530/SW-611, August l.977. ,, Ford, J.J.; 

. 

Tur!na, P.J.; 
. 

and Seely, D.E., ·c~aracterization 
of Hazardous Waste Sites - A Methods Manual, Volume II, 
Available Sampling Methods, EPA 600/X-83-018, March 1983. 

I 

I 
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·1 SAMPLE COLLECTION - MdNITORING WELLS 

SOP 	 NO: 3.l,.2:I, 
1. 	 Purpose: 

I' To obtain liquid samples for analysis to determine general 
quality of the groundwater at the sampling location or as 
part of a program to define a contaminant plume.

I 2. Equipment and Materials 

I Appropriate sample containers 
~ Precleaned stairiless steel bailers 

I 
- Sampling cable 
- . 100-foot steel tape with weighted end 

Rags or terry cloth 
Cooler and ice 

I 
 Additional equipment and materials such as field screening 

equipment, filteripg equipment, etc. may be needed tor particular 
sampling rounds.

,I · 3. Procedures 

I 
 A. Measure depth to groundwater to the nearest 0.01 foot 

using 100-foot tape or electric water level indicator. 


., 
 B. Prior to sample collection, three times the volume of 

standing water in the well will be removed using the 
f ol,lowing method: · 

I 1) Measure depth to groundwater to the nearest 0.01-foot 
from the top of the riser pipe using the 100-foot 
steel tape. 

2) 	 Measure total well depth to the nearest 0.1 foot from 
the top of the riser pipe using the 100-foot steel 
tape. · 	 · 

I 
':1 3) Calculate the volume of stanging water in the well 

using the above measurements and the inside diameter 
of the well. 

4) · 	 Using a ~recleaned stainless steel b~iler of known 
volume, bail. three ·time$ the volume of. water 
calculated in (3) from the well.'I· 

ii 	 1 

1 
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SOP 3 .1. i SAMPL.~ COLLECTION - MONITORING WELLS CContinued) 

.I 5> Allow sufficient time for well to .recharge before 
initiating sampling. 

I 6) At locations where the well is deep, static water 
level is within 25 feet of top of casifig, and 
recharge is sufficiently rapid to prevent drawdown 
below 25 feet, the calculated volume may be evacuatedI with the assistance of a portable centrifugal pUJJIP. 

I a. To accommodate this process, each well to be 
pumped will be equipped with a dedicated 3/4-inch 

I 
polyethylene tubing of sufficient length to reach 
from the well bottom to the pu111p. The tubing 
may be stored in the well, hung froll) a clip to 
accommodate easy retrieval, ot it may be removed, 
labelled, and stored for the next sampling round. 

:I 
I b. After attachment, the pump is started. It is 

then calil:>rated using a vessel of known volume 
and a watch second hand. 

I 
c. After completion of the required volume 

evacuation, with the pump still running, the 
suction line is removed from the well and coiled 
and the required samples are collected with 
precleaned stainless steel ballers • .I 

I 

C. Using a precleaned stainless ste~l bailer, withdraw a· 


sample £tom the well. 


D. Transfer the sample f~e>m the bailer directly into the 

I 
sa111ple container by pouring the liquid down the ~ide of 

·· the contctiner with minimum turbulence. This procedure is 

1, 

critical to minimize·loss of volatile materials from the 

sample through aeration. 


E. Cap and s.eal the sample container. 

I F. Wipe down the bailer with clean rags to dry it and store 
the bailer in a plastic bag separate from any stock o! 
clean bailers. 

·1 G. iabel, preserve, and store the sample in accordance with 
appropriate protocols. 

I 2 
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I 
I SOP 3.1.2 SAMPLE COLLECTION - MONITORING WELLS CContin\leQ) 

.:I 
4. Records and Documentation _, 

Al.l data and sampling information will be recorded in 
· accordanc;e with SOP No. 3.2.3. 

I 5. Special Notes 

I 
Separate preclec:1ned bailers will be used for each well 
sampled to preclude cross-contamination. Either separate 
bailer. cabl.es will be employed or cables will be , decontaminated between sample~ u~ing a methanol wash followed 
by a distill~d water rinse • 

. 

6. Applicable References and Standards 

I Dunlap, N~J.; McNabb, J.F.: Scalf, M.R.: and Crosby, R.L., 
"Sampling for Organic Chen:i.i.cals and Microorganisms in the 
Subsurface,• EPA-600/2-77-16, August 1977. 

. .I 
I 
I 
I 
.1 
1· ,. 
I 
1. 
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SAMPLE COLLECTION - BARCAD INSTALLATIONS

I SOP NO. 3.1.3 

I 1. PUX,pose 

To sample from discrete, well defined locations within the

I subsurface saturated zone. 

2. Equipment and Materials 

I - Nitrogen supply tank 

.1 
Tank regulator with: 

Pressure gage 
Regulator fitting with stainless steel knurlecl nµt 

I 
with nylon ferrules 

BarCad sampling head {compatible with gas-dt.ive and 
sample riser tubes) 
Wrenches 

I 
- Teflon pipe tape 

Sainple container$ 
100-foot steel tape with weighted end 

3. Procedures

I A.· MeasuJ:e depth to groundwater with capillary reader or 
electric water level indicatc;,r.

I B. Remove plug from regulator fitting and replace it with 
the stainless steel knurled nut with nylon ferrules. 

I C. Check nitrogen tank pressure l:>y opening tank valve. 

D. Determine required supply pressure for BarCa.d sampler

I (depth of sampler divided by 2.3 times 110 percent - in ,. psi). Check supply pressure against bursting pressure of 
gas drive.tube. Drive pressure can be increased 
relative to tbe above calculated pressure to decrease 
flushing time. 

I 
 E. Adjust regulator to desired suppl,y pressure. 


F. Connect BarCad sampling head to gas drive tube Chand 
tighten swagelock fittings) threading sample riser tube

I through the fitting at top of the head {again hand 
tighten fitting). Connect a 3-5 foot length of clean gas 

I 1 

I 
I 



I 
I SOP 3.1.3 SAMPLE COLLECTION - BAACAD INSTALLATIONS (Continued) 

I drive tubing from the sampling head to the regulator 
fitting, hand tighten fittings. 

I G. Check all connectic>ns, then open the regulator supply 
valve, allowing the nitrogen to flow down the gas drive 
tube to- the BatC~d sampler. Close supply valve after al.l

I the water has been flushed from the system through the 
sampler riser tube. 

I B. Vent the system by disconnecting the gas drive tube at 
the regulator. · 

I. .Repeat the above th.ree steps to flush the system 2 to 3

I times prior to sample collection. 

I 
J. Calculate the l;lampling pressure. sampling pressure 

should be less than flushing pressure and should be the 

I 
minimµm pressure required to move the column of water tq 
the sur.face. lnitially, the pressure should be increased 
slowly until water just moves·out of the tubing. A rough 
calculation for sampling pressure is as. follows:. 

I 
 [X + X CA1/A2)] in psi 

. - '2~3T 

X = distance from ground surface to the water table

I A1 = internal area of ~he sample riser tube 
A2 = area of the annular space between the gas-drive

t~be and sample riser tube for · 

:1 

I K. Clean the outside of the r.iser tube prior to sampling. 


Methanol and the discharge water obtained during flushing 

should be used. 


I 
L. Collect wate_r samples for chemical analyses. Insert 

sample_riser tube to bottom of sample vial and commence 
saD1pling by gradually increasing the pressure until the 
required sample volume is obtained._ 

I M. Collect VOA sampies from the beginning of the dischar.ge 
stream after initially wasting 25 to 50 cc. Also, while 
sampling, allow the vial to overflow slightly and then 
withdraw the tube and cap the vial.

I 
I 2 

·/1 
I 
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I 
I, 

SOP 3.1.3 SAMPLE COLLECTION -- BARCAD INSTALLAT.IONS (Continued) 

I 

I N. To increai;e system flushing and sampling efficiency, 


manifolds, quick-conoect;. fittings, •three-way• valves, 

etc. can be connected to the regulator and used to vent 

and pressurize multipl~ samplers simultaneously. 


I, 
 o. For pressures exceeding 50 - 70 psi, swage fittings 

sbould be wrench-tightened for leak:...free operation. 


I 

P. Label, preserve, and store sampl.es in accordance with 


appropriate protocols. 


4~ Records and Documentation 

·1 All data and sampling information.will be recorded as 
specified in the Quality Assurance Project Plan. 

I S. Special Notes 

I 
None 

6. Applicable Standards and References 

I Dedicated Gas-Drive Sampling Instruments 
. < case Histories> 

N.W.W.A. Short Course 
Design, Installation, and Sampling of Groundwater 
Monitoring Wells, presented by Matthew Barvenik,I Goldberg-Zaino & Associates. · 

I 
'I 
I 

I 

I 

I .3 

I 

I 
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RESIDENTIAL WELL SAMPLING 

SOP NO. 3.1.4 

1. 	 Purpose: 

Residential/private well sampling is un(lertaken to.determ.j.ne 
the quality of drinking water available to residents .i:n an 
area proximate to and potentially affected by a suspected 
contaminant source. 

2. 	 Equipment and Materials 

The required materials include sample containers appropriate
for the analysis to be performed and permission of the 
homeowner or occupant to undertake said sampling. 

3. 	 Procedures 

The procedures to be followed during the resideptial water 

supply sampling are as follows: 


A.. Determine volume of holding/pressure tc1,nk. 


B. 	 Follow cold water system and observe for presence of any 
in-house treatment devices (i.e. water softener, carbon 
column). 

C. 	 Using empty vessel of known volume and stopwatch or 
secondhand, dete;-mine kitchen faucet flow rate. 

D. 	 Run kitchen faucet for a time adequate to waste two 
volumes of holding tank. 

E. 	 If no treatment devices exist, collect samples at kitchen 
faucet. If any treatmeni devices do exist in the system, 
collect sample prior to the device. Remove aerator, if 
any, from sample fauc~t prior to sample collection. 

F. 	 Samples will be iabeled, preserved, and stored in 
accorc;iance with the Quality Assurance Project Plan. 

4. 	 Records and Documentation 

Sampling information shall be recorded in accordance with 
the Quality Assurance Project Plan. 

5. Special Notes None 

: I 

I 
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I 

I SAMPLE COLLECTION - SURFACE $OIL 

I SOP NO. 3.1.7.1 

I 
 1. Purpose: 


I 
Surface· soil samples are collected to determine the physical 
characteristics of the material or levels of contamination in 
the unsatqrated zone. 

2. Equipment and Materials 

I Appropriate sample containers 
D-handle shovel 
Disposable polypropylene scoops

I T-bclndle auger 

I 
Split-spoon sampler with extension rods and T-handle 
Stainle~s steel laboratory spoons 
Clean rags or terry cloths 

3. Procedures: 

I Method A - Scoop Scimpling 

I 
This methodology will be utilized to collect soil samples 
from depths of less than 1 foot when exc1ct sampling depth 
within .the l foot interval is not critical. 

I A. Clear away all surface debris Cleaves, twigs, etc.> for a 
l. foot radius around the sampling location. 

I B. Using a precleaned D-handle sbovel or soil trowel, 
excavate the soil to the desired sampling depth and 
stockpile the material on a portion of the cleared area. 

I C. Transfer material from the stockpile to a suitable sample 
container with a polypropylene scoop or steel soil 
trowel. 

I D. Cap and seal the container. 

I ~- Label, preserve, and store the container in accordance 
with the Quality Assurance Project Plan. 

I 1 

I 

I 




I 
I SOP 3.1.7.1 SAMPLE COLLECTION - SURFACE SOIL (Continued) 

I 
I 

F. Place the polypropylen~ scoop, .i,f used, in a trash Pag 
for $Ubseguel'.lt disposal. 

I 
G. Wash the shovel or trowel with methanol, followed by 

distilled water, and dry with clean paper towels prior to 
subsequent sampling. 

Method B - Spoon Sampling 

I 
I This. methodology will be utilized to collect soil samples 

from depths of less than 1 foot wheri exact sampling depth 
within the 1 foot interval is critical. 

A. 	 Clear away all surface debris Cleaves, twigs, etc.> for a 
1 foot radius around the sampling location.

I B. Using a precleaned D-handie shovel, excavate the soil to 
·the desired sampling depth. 

I 
I · C. Obtain a sample from the excavation hole sidewall at the 

desired sampling depth using a stainless steel. laboratory 
spoon and transfer it directly to a suitable sample 
container. 

I 
 D. Cap and seal the container. 


E. · Label, preserve, and store the sample in accordance with 
the Quality Assurance Project Plan. 

I 

I F. Wash the shovel and spoon with methanol, followed by·· 


distilled water, and wipe it down with clean paper towels 

prior to subsequent sampling. 


Method C - Split-Spoon Sampling: This methodology will be 
utilized to collect soil samples down to a depth of

I approximately 6 feet when soil conditions allow. 

I 
A. Clear away all surface debris Cleaves,. twigs, etc.) for a 

1-foot radius around the sampling location. · 

I 
B. Assemble a precleaned auger and auger a hole to the 

desired sampling depth. Carefully withdraw the auger to 
prevent cave-in of the_bc:>reb,ole !3idewal1s. 

I 	 2 

I 
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I 

SOP 3.1. 7.1 SAMPLE COLLECTION - SURFAC:e SOIL (Continued) 

I 
I 

C. Assemble a precleaned split-spoon sampler with 
appropriate extension rods and T-handl,e. Insert the 

I 
sampler into the hole apci force it into the soil with a 
t~isting motion. Carefully withdraw the sampler and 
disas$emble it. 

p. Discarcl the uppe·t l inch of the sample. Remove the 
remainder with a clean stainless steel laboratory spoon

I and transfer it directly to a suitable sample container. 

I 
E. Label, preserve, and store the $ample in accordance with 

the Quality Assqrance Project :Plan. 

I 
F. Pl~ce tbe sampling equipment in a plastic trash bag for 

subsequent cleaning. 

4. Records and Documentation 

I 	 All.data and sampl,.ing information will be recorded as 
specified in the Quality Ass.urance Project Plan. 

I s. Special Notes 

None 

I 6. Applicable Standards and Ref~rences 


Dunlap, w.J.; McNabb, J.F.; Scalf, M.R.: and Crosby; R.L.,


I 	 •sampling for Organic Chemicals and Microorganisms in the 
Su_bs-g.rface, • EPA-600/2-77-16, August 1977. 

U.S. Environmental Protection Agency, •characterization ofI 	 l;lazardous Waste Sites - A Methods Manual, Volume II 
Available Sampling Methods, EPA 600/X-83-018, March 1983. 

I 

I 

I 

I 	 3 

I 
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SAMPI,.E COLLECTION.., SUBSURFACE SOIL 

I SOP NO • 3 .1 • 7 • ~ 

-I 1. Purpose 

I 
Subsurface soil sampies are collected to determine the 
physical characteristics or levels of contamination of 
overburden. material at any desireg c'iept;.h. 

2. Equipment and Material$ 

Appropriate sa·mple containers 
Spli t..-spoon . sampler with approp;-;i,.ate cir ill rods 
Drill rig with 140 pound d;-ive weight;. 
Stainless $teel laboratory spoons 
Clean rags or terry cloths 

I: ,!. 
I 



3. Procedures 

A. After boring and. cleanout of the hole to the desired·

I sampling depth, assemble the sampler and lower i't 
carefully t6 the bottom of the b6le.· 

I B. Wit.h the split spoon sampler set at the bottom.of the 

I 
hole. Cbe sure sampler is at the bottom of the casing),
the drill rod should be marked at three consecutive 
6-inch intervals for measuring the blows per 6 inches of 
driving. If the sampler is above the bottom of the 
casing, this indicates tnat tbe bottom }la$ bee11 d,i.stµrbed 
and soil has risen up the ca.sing. Do not attempt to

I sample. Withdraw tbe sampler and clea.n the hol~. If 

I 
soil ha!? blown up the casing, the casing should be 
advanced to below the disturbed soil. Clean~out alone.is 
not sufficient. Follow the instruction$ in Step F of; 
t.his section. 

I C. The sampler should ·be driven by a, 140-pouncl weight 
falling freely 3O inc.hes. Cbe~k to make sure that tbe 
fall is 30 inches by mar:iting the.drive head and that the 
halllilJ.er is falling .freely. The driller sh.ou.ld use no more 

I than two wraps of the rope a,round the cathea,d. Be 
certain that the rope is fully released to permit 

I 1 

-1 
I
~ . 

http:sh.ou.ld
http:halllilJ.er
http:alone.is
http:bottom.of


I 
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SOP 3 .1. 7. 2 SAMPLE COLLECTION - S0BSO.llF1'CE sori (Continued) 

I 

I 


complete free fall of the baII111ler. The number of blows to 

drive each 6-inch interval should be recorded. The 

sampler should be driven at least 18 inches, unless the 

blow count exceeds 100 blows per 6 inches or unless 

refusal, as defined in the specification, is met. llihen


I the blow count exceeds 100 blows per 6 inches, the 


I 

driving may be stopped and the sampler removed. The 

number of blows and the inches penetrated should be 

recorded. After driving in dense soils, the drill rods 


I 

may have to be turned clockwise to free the sampler for 

removal. Turning counterclockwise will only loosen the 

joints, and you may lose the sample~ in the hole. 

Bumping up the rods should be avoided, if possible, 


I 

because it tends to reduce the amount of soil recovery. 

However, it is sometimes necessry in very dense soils in 

order to free the sampler. 


I 
D. In most cases, but especially when sampling in sands and 

loose silts, the driller should keep the casing full of 
water at all times. This will require adding water while 
the rods are being withdrawn prior to sampling and when 
sampler is withdrawn. If this measure is notsuffic;:ient

I to prevent soil from running up. into tbe ca.sing, then 

I 
commerciai drilling mud should be used. Use a perforated
section of drill rod above the sampler to facilib.te 
drainage of drill fluid after sampling~ wnen sampling 

I 
soils for cbemical ·testing, however, no water shoulg be 
~sed so that the geochemical integrity of the sample is 
preserved. 

E~ 	 Whe;r_i the sampler is brought to the ground surface, it 
should be opened inililediately, and the lengtb of recovery 
should be measured and recorded. Any loose wash at the 

I 

I top _of the sample should not be counted as part of the · 


recovery. If recovery is less than 6 inches, another 

sample shouid be taken immediately below this sample, 

except in certain instances, such as where rock is 

encountered and coring is necessary._ 


I F. If recovery is insufficient, put sampler back down hole 
and proceed as follo.ws: . if original depth is reached, 
drive sampler 18 inches and record blows as new·sa111ple1

I if original depth is not reached, redrive sampler to 

I 	 2 
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SOP 	 3.1.7.2 SAMPLE COLLECTION - SOBSURFACE SOIL (Continued) 

I 
I 

recover disturbed material record only original blow 
count and that sample recorded or redrive. 

G. 	 Remove sample with a clean laboratory spoon and transfer 
it directly to a suitable sample container.

I H. Label, preserve, and store the sample in accordance with 
the Quality Assurance Project Plan. 

I 	 I. i'iash the split spoon with water and rinse with reagent 
g~ade methanol followed by distilled water. 

I 4. Records and D09umentation 

I 
A. All sampling information .will be I'.ecorded as specified in 

the Quality Assurance P~oject Plan. 

I 
B. Penetration resistance will be recorded on standard 

bor.ing log forms, pages l and 2. 

5. 	 Special Notes 

I 	 None 

6. 	 Applicable Standards and References 

I 	 ASTM D1586-67 

I 
I 
I 
I 
I 
I 	 3 
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SAMPLE COLLECTION - LAKE, POND, AND STREAM SEDIMENTS 

I SOP NO. 3.1.8 

I 
 1. Purpose: 


I 
Sediment samples underlying water bodies are collected to 
describe the physical characteristics of the sediment or to 
investigate contamination in the sediments. 

2. Materials anC, Equipment 

I 
I Appropriate sample containers 

Pond sampler with dispc;,sable collection jars
Band corer · 

I 
Eckman or Ponar grab 
Stainless steel laboratory spoon 
Stainless steel or polypropylene tray 
Clean rags or terry cloths 

- 3/4-inch nylon line· 

I 3. Procedures 

Method A - Band Core~ 

I This methodology will be utilized in s_hallow Cless than 3 

I 
-feet) water depths when a relatively undisturbe4 sample i$ 
required or when samples of up to 18 inches depth are 
required. Teflon, brass, or stainless steel core liners may 
be used with·t}:lis technique to prevent cross-contamination.· 

A. Position s.a.mpli~g platform downstrream of sampleI ·collection point. 

I B. AS$eIDPle a pre-cleaned hand corer by attaching core tube 
to drive head or inserting core liner into assembly. 

I c. Insert the corer through the water column into the 
sediment and force it in with a smooth pressure. 

I 
o. Twist the corer approximately 900 and slowly withdraw it 

in a single motion. 

I l 

I 

I 
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SOP '3.1.8 S~LE COLLE:TION - LAKE, POND, AND STREAM SEDIMENTS 
(Continued} 

I E. Either extrude the tube or remove the nosepiece and 
withdraw the sample into a stainless steel or al.timinum 
tray. 

I 	 F. TrcJ.nsfer the $iµnple to a suitable sample container using 
a stainless steel laboratory spoon. 

I 
 G. Cap and seal the sample container. 


I 
:a. Flush the corer with clean water to remove any resid~al 

sediment. 

I. 	 Wash the sample tray with methanol ai)d distilled water 
and wipe it down with clean paper towels. 

I 	 Method B - Pond Sampler 

I This methodology will be utilized in shallow (less than 3 
~eet) water depths when disturbance of the sediment by the 
sampling technique will not affect $cJ.mple integrity. 

I A.. Poeit.ion sampiing platform (boat, etc.> downstream of 
sample collection point. 

I 	 B. Assemble pond sampler by attaching a polypropylene 
.collection jar to the end and extending the handle to the 
required length. 

I c. I~sert the sampler through the overlying water with the 
collection jar facing downward. 

D. 	 When contact with the sediment is felt, rotate theI 	 · sampl.er 1800 while exerting downward pressure to obtain a 
sainple.

I E. Slowly withdraw the sampler and place the sample in a 
stainless steel or aluminum tray. 

I F. Transf.er the sample to an appropriate sample container 
using a $tainless steel laboratory spoon. 

I 	 G. Cap and seal the sample container. 

I 	 2 
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SOP 3.1.8 SAMPLE COLLECTION~ LAKE, POND, AND STREAM SEDIMENTS 
(Continued) 

I H. wa.sh the sample tray w.i., th methanol and distilled water 
and wipe it down with clean paper towels. 

I 
I. Remove the collection jar from the sampler and place it 

in a trash bag for subsequent disposal. 

Method C - Grab Sampler 

I 	 This methodology will be utilized in water depths-exceeding 3 
feet. 

A. Attach a pre-cleaned Ponar or Eckman grab to an
I app+opriate lel)gt,h of 3/4-inch· nylon l,.ine. 


B. Open grab jaws 	and. set the release mechanisl!.i~ KeepI 	 tension on nylon line to prevent premature tripping of 

tbe jaws. 


I c. 	 Slowly lower the grab through the water column until 

c;:ontact with the sediment is felt. 


D.. Allow nylon line t.o slack approxiDlately l foot, then
I slowly remove the slack and raise the grab to the 

surface.· 


I 
I E. Place the grab in a st~inless steel or polypropylene 

tray, .open the jaws to release the s~mple, and remove the 
grab from the tray. 

F. 	 Transfer the sample from the tray to a suitable sample 
container using a stainless steel laboratory spoon.

I 	 G. Cap and seal the sampl,e. 

·1 H. Flush the grab with clean water to remove any residual 
sediment. 

I.. . Wash the sample tray with methanol and distilled water
I and wipe it down with cleanp~per towels. 


I 
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SOP 3.1.8 SAMPLE COLLECTION - LAKE, POND, AND STREAM SEDIMENTS 
(Continued) 

4. Records and Documentation

I Samples will be labeled, preserved, and stote<i in accordance 
with the Quality Assurance Project Plan. 

I s. Special Notes 

I None 

6. ~pplicable Standards and References 

I Ford, P.J.; Turina, p.J.; and Seely, D.E., •characterization 
of Bazardou.s Waste Sites - A Methods Manual,• Volume I.I 
Available Sampling.Methods, EPA 600/X--63-018, 1983. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I AMBI~NT AIR SAMPLING WITH SOLID SORBENTS 

I SOP NO. 3.1.10 

1. Purpose
I To determine the concentrations of volatile organic 

constituents of ambient air. 

I 2. 	 Equipmerit and Materials 

Lo-Flow Personal Sampling Pump (20-200 cc/min)I 	 Tygon tubing · - Sorbent tube (activated charcoal, Tenax-GC, Ambersorb 
XE...347, etc.>

I 2 end caps 

3. Procedures 

I 	 Set flow rate of pump in accordance with recommended flow 
rate as specified in NIOSH Manual of Analytical Methods, 3rd 
ecUtion. Break off ·both· ends of sorben.t tube, place tube inI 	 the sampie holder connected to the inlet of the pump. The 
arrow marked on the tube indicates the direction of the air 
flow. Sorbent tube should always be vertical during sampling 
to prevent channeling of air in and around the sorbent bed.I Sampled air should not pass through any tubing prior to 
entering tbe sorbent tube. · 

I When the desired volume is collected, remove the sorbent tube 
from the sample bolder and cap both ends with the plastic 
caps. Capped tubes are stored in a refrigerator ifI 	 not immediately analyzed. Analysis should be completed 

witbiri 14 days. 


I 4. Records and Documentation 

I 
A sampling log is maintained for each sample and contains the 
following information: 

I 

I 
 1 


I 
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SOP 3.1.10 AMBIENT AIR SAMPLING WITH SOLID SORBENTS (Continued) 

I 

I Date Sample time 11 0W' 


Pump No. Rotometer 11 0N" 

Analyte Sample time '11 0FF· 

Sorbent medium Rotometer "OFF• 
Location· Ambient temperature 
Sample ID Ambient pressureI Relative humidity 

The on--si te Gi_,A repre~entative will maintain a copy of the 
calibration curve for the instrument to insure flow rateI stays within calibrated range. 

I The rotometer settings are recorded pe~iodically and plotted 

I 
on the calibration curve giving actual flow rate change 
during sampling. _At a minimum, initial and final flow rate 
must be logged. 

5. Special Notes: 

If NIOSH method is modified. due to environmental orI site-specific conditions, do not exceed a sample volume of 25 
.liters (outdoo~s> or 10. lite.rs (indoors).· 

I 6. Applicable Standards· and References 

I 
TLV's Threshold Limit Values for Chemical Substances and 

Physical Agents in the Work Envir:onment, ACGIB, 

I 

Cincinnati, Ohio. 
NIOSH/OSHA Pocket Guide to Chemical B~zards, U.S. Department 

of HHS.I •occupational Exposure Sampling Strategy Manual,• NIOSH 
Puplication 77-173. 

•oevelopment ar;id Validation of Me__ thods_ f_ or S~111p._ing and
Analysis ot Workplace Toxic Substances, NIOSH 
Publication 80-133. 

11 Evaluati6n of Organic Solvent Vapors in the Workplace,• R. 
C. Voborsky in Analytical Techniques in OccupationalI Health Chemistry, ACS Symposium Series 120. _ ·· 

I 
Characterization of Hazardous Waste Sites - A-Methods Manual, 

11 Voltinie II..; Available Sampling Metnod~,• ~PA 
600/3-83-018~ 

I 
I 2 
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I 
I FIELD MONITORING - OVA-128 

SOP 	 4.1.1 

I 1. Purpose: 

To provic;ie operating procedur~s for tl)e Foxboro (Century 
Systems) Portable Organic Vapor Analyzer Model.OVA-128 forI field surveying of organic vapors and for field and 
laboratory anc:tlysis of soil and water samples with survey and 

I 
 GC modes. ·· 	 · 


2. 	 Equipment and Materials 

I Foxboro (Century Systems) Portable Organic Vapor Analyzer 
Model OVA-128 with.Ge option and accessories. 

Accessories include:· battery charger, GC columns, septumI · ada~tor,.chart recorder, shoulder strap, carrying case, H2 
refilling plumbing, activated charcoal f,ilte;- assembly, etc. 

I 	 Syringes C0.5 ml and 10 ml, glass, gas-tight) 

Sample containers (250 ml glass jars with Teflon coated caps,

I 40 ml EPA vials) 

Water bath (Optional, laboratory application)

I 3. Procedures 

I 
 A. Preparation for use. 


lJ 	 Connect the probe to the meter by first attaching the 
flexible Teflon tube to the swagelok fitting and hand 
tighten and then inserting the s·pin connector to theI 	 switchcraft socket until it clicks into place. 

2) Move the pump switch to •on•.ana check batteryI condition by moving the instrumen1: switch to the . 
•batt• position. The ri~ed.le on the probe meter 
should swi~g into t.be •Battery ok• region. If itI 	 does not, the battery must be replaced with a standby 
battery or fully rech.arged CSection 27, pgs 6-7 of · 
the instniction manuc:tl).

I 3) 	 Move the instrument switch to •on• and allow five · 
minutes for warmup. 

I 	 1 

I 
I 
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SOP 	 4.1.1 FIELD MONITORING - OVA-128 (Continued) 

I 
4) Set calibrate switch to lX position and use calibrateI "adjust• knob t.o set meter to zero. 

I 
5) 	 Place instrument panel in vertical position. and cneck 

sample flow rate indication. Ino.ication should be 
approximately 2 units. 

. 6) Open the H2 tank valve and observe the readin~ on the 

I 

I H2 tank pressure indicator. (Approximately l~O psi 


of pressure is needed for each hour of operation>. 

Refill self-contained tank with ~2, if necessary.

(Section 2.6, pg 6 of instruction manual>. 

7) Open the B2 supply 	valve and-observe the ;,eading on 
the B2 supply pressure indicator. lndication shoulq..I be app:toxiinateiy 11 on the gauge. 

8) 	 Depress the red igniter button until the burnerI 	 lights. Ignition is confirmed from a slightly 
audible pop at the FID exhaust port and by deflection 
of the probe meter needle to a higher baseline 
reading. DO NOT depress tbe igniter button for moreI than six seconds. If the_ burner does not ign_i te, let 
the instrument run for.several minutes and again 
attempt ignition._· If burner will not light with 

I 
I repeated attempts, refer to Section 6.3 and Table 6.1 

Cpgs. l7-2l of instruction manual) to t;ouble-shoot 
the problem. 

9) 	 Reading on meter indicates background level. of total 
organic vapors in the ambient air. Reading should be 
betwee11 i and 6 ppm. -A reading outside this range 

I 
I may.indicate either equipment malfunction, 

contamination 9f sample lines or a bac;:_kground air 
contamination problem. Consult trou,l~le-shootipg 
section of manual.. 

-I B. Calibration - Calibrate-instrument in survey mode in 
accordance with manufact.ur~r's instructions (Section 4, 
pp. 	7-10 of instruction manual>. 

I 	 C. Operation - Air Quality Monitoring 

I 	 2 

I 

I 
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SOP 	 4.1.1 FIELD MONITORING - OVA-128 (·Continued) 

I 
1) The probe should be held in close proximity to the 

area being monitored to provide the mo$t accurateI 	 reading. The lowest possible scale range should be 
selected. In environments where .levels of volc!ftile 
organics ~re unknown, initially use the lX scale and:. 
tpen change to highei: scales if nece$$ary to obtain aI 	 reading. 

2) Do not allow tbe probe intake to directly contactI soil or liquid materials as this may clog the 
plumbing or contaminate the probe. 

I D. 	 Operation - Soil Sample Screening with Survey Mode (Fie].d 
and Laboratory) 

1) . Place tbe instrumen.t i_n the survey m,()de by ensuring 

I 

I that the sample inject valve is in the up c•out•) 


po~ition and that the backflush valve is either fully 

up or down. 


2) 	 Sample soils immediately after exposure to the 
surface during test pit or drilling operations. Fill 
a •driller's jar111 to appro:1eimately three-fourths ofI its 8-ounce capacity with a representative sampie of 

soil materi~l. - -Do not o.verf ill; airspace is .needed. 

Ose specially coatea lids with ga~kets and close 


I 

I tightly by hand. <'I·o obtain an air tight seal, 


Teflon tape may be used but do not use aluminum foil 

and avoid electrical and other tapes.> 


3) 	 These samples may be screened in the field or brough.t 
back ~o the office to be tested under laboratory 
conditions. Samples should be kept cool at 40 C orI 	 less with ice or an icepack in a cooler. 

4) To obtain a sample of the heaqspace above the soil,I employ either of the following procedures: 

I a) Pierce the metal lid with a nail or punch.and 
withdraw 3.0 cc with a glass syringe. Plug the 
hole with aluminum foil or Teflon tape and seal 
with non-volatile white marking tape; or

I 

I 	 .3' 

I 

I 




I 
I 

. $OP 4.1.1 FIELD MONl'l'ORING - ov~-liS ccont.iI)ued) 

I 
I 

b) Un$crew the jar c_over and partially open the edge 
of the cap •. Insert probe tip into small opening 
und~r cap. 

I 
5). If prQ~edure 4a is employed, inject the extracted 

headspace i~to the neeclle of the probe with one swtft 

I 
movement. Record the meter response after full 
deflection and calibration scale ClX, lOX or lOOX) on 

_the boring log or dat:a sheet. 

6) The OVA-128 is.calibrated to methane electronically 
according to .Section 4. 2 Cpgs 7-8 > of the owner's

I manual. To appraise ·the. contribution of methane in a 
headspace·sample to instrument response, the above 
procedures may pe :repeated with· an activated charcoal 
filter asselll,Qly (accessory P/N 510095-1) placed asI 	 the end of ·the probe needle.· Only methane and ethane · 
will pass ·throu.gh tbi!? ;ilter to create ~ respcmse. 

I E. 	 Operation - Soil and Water Sample Beadspace Analysis with 
GC Mode (Laboratory). · 

I 	 1) Place the instrument in the GC mode by moving the 


I 

sample inject valve.to the down c•press to inject•> 

position and moving ·.the backflush valve into the up

position. · 


2) Soil sample may be collected as apove iri Section D.2. · 

or alternatively by filling a 40 ml- septum vial


I · approximately three-quarters of its capacity with 

representative soil materials. water samples must be 

collected with no air bubbles orheadspace in 40 ml 

.ePA septt1m vJa-ls. Between the time of sampling and 
analysis, samples ·should be preserved by cool1ng them 

to 40 c. W})en ready to analyze, water samples should 

be headspaced by drawing off 15 mls of sample.by a 

dual syringe technique Cone syringe filled with 
ch_arcoa_l acting as a filter anq the othe:r <l;oawing off 

the mea~u:req amo11nt). 


3) 	 To concentrate volatiles in.the headspace, samples 
should be placed in a wate.r bath heated .to 490 C for 
a·t least 15 minutes. Samples collected in septumI 	 vials should be placec} cap si,de down when immersed in _ 
the water b.ath. 

I 	 4 
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SQP 4~1.1. -FIELD .MONiTORlNG - OVA,..128 (Continued'>

I· 
.. . 

4'>. Draw off a. 0.2 :ml aliquot of the:headspace byI 	 ·piercing the septum wi'th a P. 5 ml -gas-tight· syringe 
<access soil jars according· t_o $e:C1:.iop C.4 ~• abqve > , 
pµlling th~ plunger past O. 2 .mls and the.n forward to

I the O._2 cc JJ1ark, and· Jnject immedicit~lY .in .the .sept_µIll:' i 

adipter Catcess~ry P/~ 	5l0645-l) inje¢tion port. 

:I Sf Results · wi.11 be obtained .in. the form of a. 
chromatograi;i on· a. strip chart r~_corder, such as 

,accessory P/N 510445-2, o~. a reporting .integrator.

1· 6) 	 Calibrat;.,io~ of the instrument for use as a: GC is . 
accomplished by !ollowi11g t_he procedures in Section 
7.1.4. Cpgs 29-32> of the owner's manual~ Stan~ards

1:: 	 must be prepared by t.~a.j.11ed l.ab<:>ratqry personnel 
through s~rial dilutions of p'ilre,~olatiie organic 
c611.J.pourid$ iri methanol and/qr distil.led water~ 

I 
 · (Retent.ion• tJilles may ~a.ry widely with shifts in 

ambient· temperatures~) . . 
,, 
 f. ·· Sb-gt Do~ Proc:edure 


1) .Close the H2 supply valve and the Ii~ tarik·valve. 

Ii 	 2) Move the instr~erit sw,i.;ch to off. 

I 
-3) Wpen the H2 supply ptess11r.e ir1dicatqr is ·reading 

zero, move ·the. ,PUillp S'-'iti:;:h t:o o1:f. · 

I 
4) Clean the instrument a-nd repack into its ca+~Ying 

c:ase for- transport. 
... 

,4.· Applicable St:~dar4s ~nd ~eferenc::es 

I 	 Operat.ing and Servic::e Manu~l, f9r Foxboro CCentur:y 
-~ystems> Portabl~ Organic :vapor Analyzer Model qvA-128. 

I j. c. Rock and J .• A., P.ost, Field Analysis of Ten .Parts 
Per :a.ill.i,on. ~!chlorQeth,ylene. in water.using a Portable, 
Seif~contained Gas Cbr.omatograph (May 19~0 >; the USAF 
Occupational and Educational· Health Laboratory,··· .~_rooks

I AF~, - Sa~ An ton.i,o , fexas 78.2 3 5 • · · · · 

I 
I 
I 
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I FIELD MOtUTORING - PHOTOIONIZATIOij DETECTOR 

I SOP NO. 4.1.2 

1. Purpose: 

I To provide operating procedures for the HNu SysteJJ!.S ~del PI 
101 photoionization detector for field ~u~veying of organic 
vapors.

I 2. Equipment and Materials 

I 
 HNu Systems.~del PI 101 Photoion1zation Detector 


3. · Procedures

·.:f, A. Preparation for Use 

l) Assemble the photoionization probe by screwing the

I handle to tbe probe body and inserting the probe 
extensi_on .j.nto the probe body. 

2J Connect the p~obe to the meter by matching the 

I 
I alignment keys on the 12 pin connector, .pressi,ng · 


down, and twisting the connector lock 'Q.ntil a · 

distinct snap is felt. 


I 
3> TQ.r:..n the fu1_1ction swit:.ch to the battery cl)eck 

positi.on. The needle should swing into or above t:.he · 
green arc on the scaleplate. · If it. does not,·· the 
uni.t must be recha.rgE!(i before use .•.· 

I 4) Turn tbE! function switcb to the standby position and 
rotat:.E! tne zero potent,i.ometer until the meter reads 

I 
zero. · At t})is setting, the probe fan should turn on, 

·and the UV light_"source should be on. A distinct hum 
indicates operatJon of the f~n, whil~ a, purple gl,.ow 
in the probe tube i:ndicat:.es UV light source is 
operational.,,,. 

I 
5 > Tur.n the function switch to. the 0-20 ppm scale 

setting. The meter needle should read.between 
0.5-0. 7 ppm~. 

B. Calibration 

I Calibrate instrument in accordance with manufacturer's 
specifications. {Instruction Mai:uial for Model PI-101, 

:I 1 

I 

I 
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I 
I SOP 4.1.2 FIELD MONITORING - PBOTOIONIZATION DETECTOR 

{ContJnued)

I 
:I 


Photoionization Analyzer, 1975 HNU Systems Inc. pp. 

18-21.) Calibratiqn gas will be isobutylene at a 

concentration of 63 parts per million.. · 


c. 	 Operation - Air Qualit.y Monitoring 

I 
I 1) The probe should. be held in clos,e proxim,!ty to the 

arec1being monitored to.provide the most accurate 
reading. The lowest.po13$ible scale range shoµlq. also 
be selected. In environments where levels of 
volatile organics ar~-unknown, initially use th~, 	 0-2000 J?Pm scale and then change to lower scales, if 

.. 	 approp.t:iate. 

I 
2) Do not _allow the probe- in~ake to directly contact 

soil or liquid materials. This will disrupt the air 
flow to the uv light source and may ccmt~inate the 
probe. · 	 ·· 

I 3) After completion of monitoring, the meter should be 
turned off, cleaned ancl repacked. · 

!I 	 D. Operation - Soil Sct.mple-Sc:reening for Volatiles 

I\ 1) Sample soils right after exposure to the surface 
during test pit or drilling operations. Fill a 

I 
driller's ja.r to betw~eri 2/3's, ..a,nci 3/4's·· cif its 8 oz 
volume .with a rep:resent.ative sample of soil material. 
Do no overfill:·airspace is needed. Use specially 

·coated lids with.gaskets and close tightly by hand. 
{Teflon tape may be useci but. do not use aluminum foil 
and avoid electrical and other tape$. ) ·. .

I 2) These samples may be screened in the field or brought 
back. to the c;>tf.ice to be tested under laboratory
cor;ic:li tions. Samples should be kept cool if1:: laboratory screening is selected• 

3) 	 To obtain a sample of· tpe he~d$pace above th~, soil,, 
pierce. the metal l.id with a nail or. punch and.I 

I 
withdraw 30 cc with a plastic syringe. Do not take 
the entire lid off. Seal the hole with aluminum foil 
or T.eflon tape and non-v.olatile white igarking tape. 

I 
 2 
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I 
I SOP 4.1. 2 · FIELD MONITORING - PHOTOION! ZATION DETEC·TOR 

:continued) 

I 
4) Quickly inject the extracted headspace into the 

needle of the ijNu probe. ~ecprd the meter response

I on the boring lc;,g after full response has occurred. 
{Note: The meter needle may deflect negatively only: 
reco;-d this as N or Neg, not as I'.lO. readir.ig. > 

I 
I 5) tf a significant resuit is record.ea (i.e •. >2.0), 

·inject a Qlank of a~ient ai;- j.nto the probe to· 
ensure. that the syringe is not contaminated. 

I, 

6> For repeatable results, this type of sc·reening is 


best performed under laboratory conditions. 


4. 	 S~eci·al Notes 

I, A. For general monitoring in environments where gas mixtures 
are present, the pot span adjustment should be set at 
9.8. 	 . . 

I B. If monitc:>ring for a single gas is undertaken, sensitivity 
·of the instrument to that compound may be inc.reased by 
adjustment of the pot span. The HNU instruction manual

I provides tables of pot span s.ettings for various 

I\ 

compounds. This span pot setting is·better detepnined 

empirically with a cali.bration gas of the substanc·e to be 

·detected. · 


C. 	 In.struments are laboratory calibrated on · thirty day 

I cycles. During projects requiring repeated use of the 
meter for more than one day, calibration will be checked 
.in the field daily using a factory supplied standard gas •. 

D. 	 This instrument will not detect methane but may detect 
other· potentially naturally occurring gases such as 
hydrogen sulfide. .. . 

I 	 .E. For all activities during the Silresim RI/FS, a 10.2 eV 
lamp wili be used in the PI.-101. 

I; s. Documentatio~ 

Readings will be recorded on the a,pp:J.iciible log sheet for the 
work ·being pe.rformed in accorda.nce ·witb the Qua.Ii ty Assurance'I 	 :Project Plan. · 

.I 3 
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I 
I SOP 4.1. 2 FIELD MONITORING - PBOTOIONIZAT.ION DETECTOR 

{Continued) 

I 
6. Applicable Standards a:nd References

I Instruction Manual for Model PI 101 Photo.ionization Analyzer, 
BNU Syst~, Inc. 

I 
I 
I 
I 
·I 
:I 
1· 
I 
·1 
·1. 
I 
I. 
I 4 

I 
I 



I 
I FIELD MONITORING - pH METER 

I SOP NO. 4.1.5 

I l~ Purpose 

To provide operating pJ:ocedures for·the Orion digital pH/mv 
meter in order to measure ·the pH of a· water sample in the

I field. 

2 • . Equip~nt and. Materials 

I· 
I Pre-cleaned a-ounce glass jars 

- Three Fisher-brand pH laboratory buffer solution with 
pH's of 4.0, 7.0, and 10.0 

- Glass rod 
Distilled water 

Squeeze bottle


I Clean paper towels 


I 
Extech 651 ancl 67l Digital pH/mV/Temp meters CW/AC 
converters> 
Meter ope~ation al)d maintenance instruc·tion manuai

3. Procedures 

I .1\. Two-buffer standardization 

Select two buffets whose pH values.bracket the expected 
sample pH with one buffer being pH 7.0. Calibrate meter 

I 
.1' according to procedures outlined in the instruction 

. manual. (Set meter to pH 7~00 with probe reading that 
buffer. Record meter reading of probe in pH 4.00 and/or 
pH 10~00 buffer.) ., B. Rinse pH elect-rodes with distilled water between :pH 

,, 
 measurements of buffer solutions and prjor to sample 

measurement. Wipe off Cclrefully with-paper towel or 

tissue. ·· 


C. ~lQW all Scimples and buffers to r::each the S~e . 

I 
temperature before at:tempting a measurement (unless an 
auto~tic temperature probe is used). Record 
temperatures of buffers and samples. 

I, 
 D. Samples should be ineasured immed.iately after collectio.n. 

Quickly stir buffers and samples with a clean glass rod 

prior to pH measuremel)t. The plastic-bodied, protected 

I 1 

I 

I 




I 
I SOP 4.1.5 FIELD MONITORING -pH METER (Continued) 

I tip elecrode!? can be used a~ a stirripg rod if care if 
taken to avoid scratching the glass $ensing bulb. 

I 
,1 E. Place rinsed elect,l'.'ode in the unknown sample and. allow 

about·one minute for the readirig to stabilize. Record pH 
measurement as digitized on meter display•. Also record 
temperature and mv by ct.djus·ting control switch. 

I 
F. Recalibrat~ ~eter every 2 or J·tic;,urs if pH measurements 

are being made. cont.inuously. 

,, 
 4. $ptac:ial Notes 


Through a series of calculations,.pB readings can be double 
checked with the temperature and mv readings. 

I s. _Documentation 

I' 

All field readings should be recorded on the field data 

record in accordance with the Quality Assurance Project Plan. 


Instruction Manuals, E~tech Mpdels 6Sl and 671,.digital 
pB/mV/Temp meters. · 

I Instruction Manual, Model 701A digitalpB/mv meter Orion 
Research.·

I 
I 
I 
I 
I 
I 
I 
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FIELD MONITORING - CONDUCTIVITY METER 

I SOP NO. 4.i.8 

I 1. Purpose 

I 
To provide operating procedures for the E~tech Model 440 
conductivit"y meter in-order to measure the specific 
conquctance of a.water sample in the field. 

I 2. Equipment and Materials 

Pr~-cleined a-ounce glas~ jars ... Standard solution of 1000 _uS/cm at 250 c (KCI)

I Glass stirring rod 

I 

Distilled or deionized water 

Squeeze bottle · 

Clean paper towels . 

Extech MQdel 440 Conductivity Meter Cwlth AC converter) 
Mete;- operation and ~aintenance instruction .manu_al 

I 3. Procedures 

A. Check the in_st-rument according to specified proced~res i_n

I the manufacturer's instruction manual. 

I 
B. Calibrate the conductivity meter, following calibration 

procedures outl,ined i1;1 the inst:pic_tJon manual and using 
standard solutions of potas~iu~ chloride a~ conductance 
of 1000 us/cm at 250 c. 

I c. Calculate the cell constant .according to outlined 
procedures. 

D. Avoid calibrating on ·one meter range an.d m~ingI measur~ents on another. · 

I E. Maintain calibration solution. and sample at the sa~e 
tempe_rature. 

I 
F. Quickly stir sample with glass._ stirring rod prior to 

placement of cell in_ sample. 

I 
G. Place rinsed cell in sample·solutic;,n and record 4.igitized 

conductance and. voitage readings.. M~asure specific 
conductanceimmediately after sampling. 

I 1 
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SOP 4.1.8 FIELD MONITORING-- CONDUCTIVITY ·METER (Conti,nued) 

I 
I 

H. Multiply recorded measurements by the cell ~onstant to 
convert to a,ctµal conduct_a~ce values. 

4. Special Notes 

-I s. PocQ.~ntation 

I Record all readings on the field data record in accordance 
with the Quality ~ssurance Project Plan. ,, 6. References 

Extech Model 440 Condut::tivity Meter Instruct.ion Manual 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX QA-2 


ANALYTICAL LABORATORIES PERFORMANCE EVALUATION 
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I 
_..,1ED S14~ 

,J' ""' -~ ft iI { ~ ~ UNltED STATES -ENVIRONMENTAL PROTECTION AGENCY 
"~J' OFF.ICE QF RESEARCH AND DEVELOPMENT . 

I 
 . ~...;...(~" . ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS 

P.O. BOX 15027. LAS VEGAS. NEVADA 89114-5027 • 702/798-2100 (FTS S45-2100) 

I 
I Dt. Ted Them 

I 
Weston Analytical 

Weston Way · · 

Westchester, PA 19380 


Dear Dr. Them: 

·I For yo1,1t information and revie-., the results for your .partidpa tion 
in. the E.MSL-LV Second Quarter Organic Blind Performance Evaluation 

I_ 
Study (QB2; fi-~5, Case No. 3821) are enclosed. Your labora toty was 
coded BB. The samples were ptep@.re d by the EMSL-CIN and consisted of 
l[lq ueous ma terh,ls spiked with Hazardous Substance List pollutants at 
environmentally representative levels. Samples for all laboratories 

I were :from the same homogeneous batch. Each i!i&l!iple. set was to be 
prepared •nd analyzed by current IFB protechiteil ·as p~r contract. 

I 
Acceptance windows (90 percent confidence intervals) were deter

mined from ~epUca te values submitted by tl_lree ~eferee laboratories 
opera ting under the same constraints as the contract laboratories. · 
Further details about window determinations can be obtained from the


I footnotes to the enclosed. set -of spreadshe~ts (Enclosure 3). 


I 

For· your convenience, e_nclosed er~ .tb~ cont-ractilaUy required score-·· 


sheet for your labora toty (E~c.losure l), a coded summary of scores 

(Enclosure 2), and a set of coded analytical spreadsheets (t:n~losure 3). 


I 

The major difficulty experienced by the par.ticipating laboratories 


in this is t~dy was non-submission, or late submhsion of data packages. 


I. 
Results for this $.tuc:ly J:iave also been provided, under separate cover, 
to the Projec~ Officer., Depu.ty ,Project Qff'.ice-;es, a:nd the Quality. · 
Assurance Officer. The ~L~Lv thanks you for your participa ti<>~. in 
this study and trusts th.at (llj.s information will be beneficial. · 

·1 
I. ~y, 

1 

I 
~nager; Pe~ 

Toxics and HazardQus Waste Operations Branch 
Quality Assurance Division 

..••..· -

. La?JJ7;:::t1.et, Ph.D. . ·. 
tva1uation Program. 

3 Encl9sures 

I 

I 
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I 
85 

Pcrforunce Evaluation Sample Daa Sc~r1n, Sheet 

I UIOR.Al'OJll• Weston Analytical DATE ·----------------------------
. ~UAlTEl SAMPLE (C~rtle One): 1 .. © 3 4 n1. 

. 

I I. Hazardous Substance List (HSL) Results 

A. 	 ldentl.fications (H.ad~um a 40 points) 
[Nw=ber of compounds .not identified ( o· ·) xI 	 40/nucber of cocpounds in study { 21-,-=
(~) points deducted} ~ 

I t.. Quan:iution (Maximum a 40 points) 

(Nu=ber of compounds not vithin atceptance criteria 


I 	 ( 7 ) x 40/n~ber of cocpounds in study ( 21 ) a 

( 13. 3 ) points deducted) 	 __. 

I :. RSL Fals~ ?ositive Identifications Above Contract 
lequired Detection Limit (Haximu~ • 25 points) 
{N.ucber of false positives (--1....._) x 25/nu:ber of 
coi:pounds in study (--21:_) • ( 1. 2) points deducted]I ::1,. 	 ::,,~sst. 'Results 

A. ldentif ications (Maxim= • 30 points)
I lNu::iber of non-HSL 's not identified ( ) x 

• 30/nu:iber of compounds in study ( -i-=- .

I (___) po!~ts deducted] 

B. Non-RSL Tal$e Positive Identifications (l'.aximlm • 

I [Nu::ber of false positives ( · 6 ) x 15lnu=ber of 
co:pounds in study ( 21 ) • ~ 3) points 
deducted] ----..- 

I 
Haxi:u= Score For s·ections 1 , l1 • 

I 	 lta~· Score ror Sections l & 11 .. 

I 	 Rav Percent Score for I & ll • 

os-13_

----~__.;...;..._ 

85 


40.• 0 

26.7 

__2__3__•8-...,,,,...- 

...,...,..-N_A______ 

15 points) 

lb. 7 · 

120.0 

101.2 


84.3 \ 


1Il,. ''Timeliness Criteria (-ll deducted fro= Rav Percent Scorce, above~ for each 
.day data packaie·is delivered late). Late is defined as 31 days or moreI beyorid the day of sa=ple receipt~ I~ percent deducted] 

78.3 	\llEI SCOJU:

I 	
. 

I 
I 
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COD~_I) SUMMARY · OF SCORES 

S.ECONJ) QUARTER ORGANIC DOUBLE BL I ND STUDY 


COB 2 FY 85, CASE NO. 3821>· 


·--------------------------------- -- .. 

I 'l. SCORE W/0 I. SCORE l,J/ 

POINT LATE CHARGE LATE CHARGE 
·CODE SCORE ASSESSED ASSESSED 

I .:L.' ___ ~ - ------·--~-~:~ - .---. --- :.

I 
NN 116.2 96.8 96.8 

J 116.9 97.4 96.4 
n .115.~ 96.3 95.3 

I;) 112.9 94.l 94. i 
A 11.0. 5 92. 1 92.• 1

I F' 110. 3 91. 9 91.9 

I 
I 

w 115.0 95.9 91.8 
V 109.3 91.1 91.l 
B 114.8 95.7 90.7 

HH 108.3 90.3 90.3 
N 110.(l '91.7 89.7 
X 107.4 89.5 e9.s 

JJ 1C>7.~ ,89. 3 89.3 
C 111. 2 92.7 86.7 

T 103.o e~.3 86.3


I EE 102.9 85.8 8~.8 


I 
cc 108. 6. 90.5 85.5 

K 100.3 83.6 83.6 
I 107.2 89.3 83.3. 

I 
y . 104. S t;l6.5 .82.5 

·.· 

0 110.3 .91.9 80.9 
G 1_07. 9 89.9 78.9 

BB 101. 2 84.3 78.3 
u 106-.4 88.7 76~7 

DD 113.6 94.7 76.7

I z 116 •.2 96.8 75.8 

I 

FF 104~ 8 67.:;; 59.3 

AA 108.6 90.5 44.5 


R 114.3 95.3 4(1.3 


I 
KK 109.6 91. 5 37.·5 

0 [#J 109.5 91.3 37.3 
L 109.1 90.9 34.9· 

'* NO DATA SUBMITTED AS OF MAY 14, 1985

I C#J RESUBMISSlON OF DATA . 

I 

I 

·1 5 
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APPENDIX QA-3

I CONTAINER 
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CLEANING PROCEDURES 
. ' 

I 



I 
OPERATING PRAC'!'l C;:.STAN OARD PRACTICES 

I MANUAL 

Elf Dare 02/~~/~?1nnia1ee1Bv ~By E .A~ieo.8' SP"-0 16-22-017

I 
I EPA a>~ IABORATORY P.ROGRAII 

GIASS&RE d:.lWmi'G-- ORGAlqCS 

I 1.• O PURPOSE 

Establ.:!.sh procedures for cleaning analytical glassware to ensure

I that salllple integrity is not violated by contaminated glasswa::::-e . 

.2 • O PROCEDURE 

I 
I 2.1 Wash glassware w.ith :a phosphate-free detergent (e.g., 

Alconox). Rinse with tap water five (5) times and 
deionized wate;- five (5} times. 

2. 2 Rinse with acetone (once) . If the glassware s~ill 
appears dirty, consult the Section.supervi$or.

I 2. 3 Rinse with hexane . ( once} • 

I 2.4 Kiln dry at 4So0 c for ten (10} bour·s. 

I 
I 
I 
I 
I 
I 
I 
I 
I Replaces: · 1 Shee~ . - - Of _..._,------

http:Establ.:!.sh


MANUAL 

I 
O~ERATING PRACTICESTANDARD PRACTICES 

I 
Aull>Onzed Sy

I 
I EPA COIITRACT LABC>Rll'ORY P.ROGRU[ 

GLISS'IIQ.E CL1Wl'DfG - I:iJORGUJ:CS 

I 1.0 PURPOSE 

Establish procedures for cleaning analytical glassware to ensure

I that. sample integrity is not ~ffected by cont~_inated glassware. 

I 
2.b 

2.1 

I 
 2.1. l 


I 2.2 


2.2.l

I 

I 

I 
 2.2.3 


I 2.2.4 

I 
2.3 

2.3.l 

I 
 2.3.2 


I 

2.3.3 

I 2.3.4 

I 

I 


PROCEDURE 

General 

Wash glassware with a low phosphate detergent (e.g., 
Aleonox). Rinse with tap water five (5) times, and 
deionized water five (5) times. · 

Metals. ·Except _Mercury BOD Bottle~ 

Wash glassware-with a low phosphate detergent (e.g., 
Alconox). Rinse with tap water five (5) tililes. . ·. 

Rinse with l:l nitric acid (HN03), Ultrex grade or 
equivalent. Follow with tap w_clter rinse, five (5) 
times. 

Rinse with 1:1 hy4rochloric acid (HCi), Ultrex grade or 
equivalent. Follow with tap water rinse, five (5) 
times. 

.Rinse witn deionized water five · ( 5) times. 

Metals: Mercury BOD Bottles 

Rinse bottle with tap water five (5) times. 

Fill bottle half full with te;n (10) percent w~ight/ 
volume oxalic acid and place the cap on top. Holding 
the .cap on, shake well ;,y inverting at lea!;,t f,ive (5) 
times. Empty bottle (can be · emptied. ·into the next . 
bottle to be cleanec;l). 

Rinse with tap water five (S) times. 

Fill bottle half full.with 1:1 nitric acid (HN0 ),3Ultrex grade or equivalent. Place the cap on top. 
Holding the cap on~ sh.ake well by inverting at least 
five (5) time$. Empty bottle (can be emptied into the 
next bottle to.be cleaned). -

Reoiaces: ·j Sheet ----- Qi _...._______ 



.~By SP "IC
Elf. Date 02/01/SS'ntM~ e. 16-22-016 

I 
I 

STANDARD PRACTICES 
MANUAL 

I 
I 
 2.3.5 


2.3.6 

I 
 ·. 

2.4 

2.4.l

I 
2.4.2 

I 

I 

I 2.4.3 

I 2.4.4 

I 
2.4.S 

I 

I 2.,.7 

I 

I 


2.4.8 

I 2 .5. 

I 
 2.s.1 


I 2.s.2 


OPERATING PRACT!CI: 


Rir.:ise with tap water five (5) ti:mes. 

Rinse wit.h deionized water five (5) times. 

BOD .(Bio*~gical Oxygen Demand) 

Empty bottles of their contents and allow to thoroughly 
drain upside down. 

Line up empty, drained bottles. Fill the first bottle 
abou~ 1/3 full with freshly-prepared NOCHROMIX solution 
(old, unused solution can be used if it is first 
refortified by adding apprQximately l gram of NOCHROMIX 
crystals per one liter of solution) • .Swirl the 
NOCHROMIX in the bottle to thoroughly coat all 
1!1'1%'faces. 

Empty the NOCHROMIX solution from the first bottle into 
the second bottle to be cleaned. swirl the NOCHROMIX 
in the second bot_tle to thoroughly coat all surfaces •. 

Repeat step 2.4.3 to successive bottles until the 
solution is used up or there are no more bottles. If 
ad4itional solution is needed, repeat from step 2.4.2~ 

Pour the used NOCHROMIX into a beaker containing tbe 

bottle caps. Add additional solution, if needed. 


Allow the bottles and caps coated with NOCHROMIX 

residue to stand for one (1) hour. 


Rinse bottles and caps with tap water (at least ten 
rinses) to remove· all traces of NOCHROMIX solution. 
Fill bottles with tap water and cl:lec;k with pH paper to 
ensure bottles are sufticiently rinsed. !f the pa 
paper indicates residual acid, repeat the tap water 
rinses and recheck the pH. · 

Rinse bottles and caps with deionized water five (5) 
. tillles as set aside to drain dry Upside down. 

COD (Chemical.6,cxg~n Demand) 

Wash culture tubes and teflon-lined screw caps in a low 
phosphate detergent . (e.g. , Alconox) • Rinse wit.p. tap 
water five (5) times. 

Rinse all culture tubes and screw caps with twenty (20) 

Replaces ISheet I 



I ·STANDARD PRACTICES OPERATING PRAC'!'!ct. . . . . 

MANUALI 
E!! Date 02 / 01/ 9~1n111atee Bv 16-22-0l.6 

I 
I 
I 
I 
I 2.5.3 

2.5.4 

I 2.6 

I 2.6.l 

I 2.~.2 

2.6.3 

I 
I 2.6.4 

I 
I 
I 
I 
I 
I 

percent volUI11e/vo~ume sul:fu;-j,c a.:cid (H.2SO4 ) by filling 

tubes half full with acid solution. · s-cre"W on cap and 

shake by invertJng at least f i v.e (5) times. 


Alternately, put tUbes and caps sepa.rately in a covered 

polypropylene box containing twenty · ( 2 o) percent 

sulfuric acid to soak for at least one (l) hour. Be 

sure that all tubes fill wi:t:.h acid solution with no air 

bubbles. 


Empty tubes. Rinse with water. five (5) times. 

Rinse with deionized water five (5) tilnes~ Allow to 
drain dry. 

PHOSPHATE-PHOSPHORUS 

Rinse glassware with hot l:l hydrochloric acid (HCl), 
Ultrex grade or equivalent. , 

·Rinse with deionized water five .(5) times. 

.Fill the acio-wa.~h,ed' glassware with deionized water and 

treat with. all the reagents to remove the last traces 

of phosphorus that might be absol:'bed c;>n the glassware. 

Rinse with deionized water .five (5) times. 


This glassware will be used only for the determinat~on 
of pllosphorus and after use it will · be r;j.nsed wj,th 
deionized water and tept covered until needed agail'.l. 
When imlediately rinsed in this fashion, treatment with · 
l: l hydrochloric acid and reagents is only required 
occasionally. 0Jiinlereia1 ~e.nt $Dal.d never he 
used. . 
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BUSTh::ss· co~~IDD.'11Al.ITi Cl.AIY.

I ROY F. WESTON submits·this doc::umerit arid states that the information included 
herein .is proprietory an:d shoµld be handled in acc:ordanc:e .-:ith our Business

I 
 Con::identiality Claim. 
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I 
I 1.0 INTRODUCTION 

The purpose end goal o! quality a.aaur~nce/quallt.y contol <QA/QC> ia 

I t,o ensure that. all cat.a genara't.ed in th·• laboratory con!ora ~o 

I 
 speci:fic requireaent.a :fc,r aceuraey, precision, anc coaplet.anesa. 


Tl)ia QA/QC plan deacrib.es t.h• orgen1zat.1on anc procedur•• routinely 

:I incorporated 1nto all analyaaa par:fora_ed by the W£STOH ieporat.ory 

£er th• purpoa• o! producing ;-el.1ebl• data.

-,I Quatoai:ed. clieJ'.1t..-apec1:f'ic quality control procedurea - <to include 

· proz,ect-spaci£1c quality aaauranca./qualit.Y ~o_ntro,l plana> can b4'·-'I added t.o theae l:,aaic: guideline• to aat.ia:!y the apec:1al needa 0£ 

I individual prograaa. Laboratory personnel are available to diacuaa ,, 
 the design, advant.a91111, end diaedvantagea o! ether quaii't;y control 


optiona. 

I/ ".r)\ia pla~ haa been prepared 1n accordence·wit.h ~Guidelines end 

Spec:1:!1c:etiona £or Pr,ape.r1ng Quality·Aaaurance Progra~ Plane... 

,. 
-. 

< • 
QAMS-004/80, Septeaber 20, 1984.I

I 

/I 

I 
,, 
I 
'I 
I 

http:clieJ'.1t
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I 
I 2.0 ORGANIZATION 

2.1 Laboratory Jlana9er 

I Th~ ulti••t• ~•aPon~ib111ty for th• generation of rel1•ble 

i laboratory dater~•~• with th• ~aboratory Manager. The 

I 
Laboratory Manager 1a vested wit.h th• auth~rity to effect 

. thoae policies and .Procedurea to ez:uiu.re t,hat 0111.y cat.a of the 

high••t attainable quality are produced.

I ~.2 Sec;:tion Manager• 

.I To aaaiat the Laboratory Manager in achieving hie goal•~ the 

Organic. Section Karieger. lnorganic: Section Manager• and Dat.a 

I, Jilaneger aa we,U ea the l4boratory QA/QC Coordinator end 

·· analytica·l proJec:t· aanagera are responsible for t,h• 

I iiapleaentation of.the eatabliahad QA/QC policieaand 

:I procedurea. They poaa•a• the authoritiaa coaaansurate with 

th11ti.r reaponai.bilitiea fc,r t,hl!I de.y-to-day enforceaent of 

I laboratory QA/QC procedures and aonitoring o: laboratory 

ect.ivit.iea.

I S~c:tion Man~g•r• have the reaponai.bility for ensuring that 

theirperaonnel are adequately t.raineci to per:ora ~n~lyaea, 
,,·1·.·· 

t.het equip•ent and 1n.atruaent.etion under their contr.ol are 

I calibrated and functioning properly. the't. adequate prevent,.3.ve 

•aintene.nc:e ia provided :or all inst.rullentation. and that

I syatea eud.2,t,a a%'.'e perforaed en• pe~1Qdic: peaia. Theae ayat.ea 

ii audiu will eonaiat. oi analyaes 0£ external cheek aaaples·t.o 

c1eteraine the analya't./inatruaent cc:apability ,tc:>,. .2,Q~Z'lt.tJ:y ..n.c:1 · 

I quenti:y routine analyt.ea. 

2.3 QA/QC Coordinator

I The QA/Qt;: <;oc:,rc:iihetor baa t.he %'.'eapc:,n.aibility :er the conduct. 

I 

http:analyt.ea
http:prevent,.3.ve
http:contr.ol
http:ez:uiu.re


I 
I 
 of and evaluation of reault.• !r()a •Y•t•• eudita. ln aC1d1t.1on. 


th• preparation Q£ SOP'• and quality •••urance ciocuaen~at1on 

I £or th• laboratory 1a the responsibility 0£ t.he QA/QC 

I, 
 Coordinator. The QA/QC Coordinator will review progrea plane 


I 
for conaiatency with or9an1zat1onal and contractual 

requireaenta and will adviae appropriate paraonnel o! 

-3,nconaiatenciea. 

I 2,. 4 Laboratory Personnel 

I . Any e!!eet1ve quality aaaurance and quality con.trol prograa 

011penda not only on or9an1zat1on and aanageaent but alao on 

i the efforts o:f each and every individual on the .laboratory ,, 
 staff. The initial review !or acceptability of analytical 


reaulta reata with.the anelyata conducting the various teat.a. 

Obaervationa aade during th• perforaance of an analytical

1° aethod aay .1nd1c:ate that the analytical ayatea ·,1-. not 1.~ 

I' control. Analysts aust be constantly aware !or 1nd1cat1ona o! 

perturbations :froa the nora and. be reedy to veri::fy that. the 

I 
I aystea is in control be:fore continuing analyaaa or reporting 

reaulta of analyaea. 

'I 

I 

ii 

I 

I 

I 



I 
I 3.0 SAKPLE KANAGEKE~T 

An or9an1z•d and effic;ient aaaple aana9eaent ayat,ea 1a a nec•••ary

,I and critical :foundation on which ec:tual analyaea o:! aeapJ,ea are 

baaed. Saaple aenageaent 1ncludea client :file creation, bottle,,, 
preparation, saaple praaervation, aaaple receipt, aaaple storage, 

I aaaple tracking., chein-of ...cuatody doc:uaent.etion, reporting and 

invoicing, and aaapl• retention and diapoaal. 

,,· 
I 

3.1 Client File 

On notification o.£ a aaapl1ng end analy•i• •£fort., the 

laboratory will create a client file to aa1nta1n rec:orqa 

I eaaociated with the pro:,ect. In addition to adainiatrat.ive 

in£oraat1on <work order and plan nuabera, client contac:ta, 

I 
I etc.>, r~queata for aaaple cont•1'1era, preae;-vet.1vea, and 

required analysea will be included 1n the £ile. 

Aa the pro;,ec:t progreaaea, chein-0£-c:uatody and analytical 

I ~eaulta ea weil ea.any other pertinent inforaet~on will be 

added to and aaintained in the :ile.,. 
I 

3 .2 Bot:tle Preparation and Saaple Preservation 

On request .by the laboratory I>et.a !!ane9er, aaaple bott.lea will 

be prepared by tbe 	laboratory end aacie ~vaileble to the 

.,. 	 aeaplin9 te.aa. T·he .bott.leil w1ll be pr·epereci ec;c:prd1ng to 

W£STON Ste.ndard Oper-et1ng Proc:edurea and will include aeaple 

I 
I preaervetivea appropriate to the anelytea and aet.ric:ea o: 

concern. Addition 0£ preaervet1vea to aeaplea ahall be 

recorded in :!ield notebooks and on c:hein-c:!~c:ustody :o:raa. 

WESTON edhe_rea to the aoat. recent rec:oaaendet-iona :!r.oa the US 

E.nvi:r:on9:ental Prot.ec:t.1on Agency <~PA> :or proper •e•ple

'.I c:cnt.einers and preaervetion <Federal Reglat.er, Oc:t... 26, 1984). 

1. 

I 

http:Reglat.er


I 

I 
I '1: aa•pl• z,ot-:..laa _are not prepared by -:.!'le ,!ai>oratory, tb• 

c:l.ien-:. aaau~ea reaponaaibili':.y :or bot-:.:e aelec:-:.1on anc: 

T~ia !n:!o~•a't.i~n w!.ll be ao no~ed on ~he...retusra~icn. 

I 
r - 

' chain-o:!-c:ustoc:y ~n·c c.l.ient raper-:.. 

I 3.3 Sample Custody 

I. cua-:.oc::Li.an will va::-!.:!y eac!'l and -every aa•;:::.!.e aga!.na-:. t.!'le 

I 
c!'lain-o:!-cua-:.oc:y :c::-::aa, nc-:.e any c::::.ac:ra;,an::.ea or loaaea c:: 

Saaplea 

w!l re:ilein unde:- -:..~e con't.rol o: ,the sample c;:ua't.ccien un-:.!.l 

Ana.lys-=.a will acknowlec:ge rec:ei;:i-:. c; aa:plaa .by ai;n!.ns 'the 

c:!'lain-c:-c:ua-:.oc::!y ::or::a.a. I ...A aeJlple !a c::maic:a::-ec::! -:.c ..be in c:-:;s-:.ocy !: 

I 
--· 

1. !a in t..he ;:::~ya!:::!!.l ;:::oaseaa!.cn o: -:..~e reaponl!!.!lle pa~y. 

2. !·a in v:.ew c: ':.!'le rea,Ponaibla pa:--:.'Y. 

3. !a aec:urec:: .by ~e :-ea;:cna!.ble p~r-:.y ':.C p:-even-:. 

I 

~eae ::"o:c:aa. 

http:oaseaa!.cn
http:ai;n!.ns
http:c::::.ac:ra;,an::.ea
http:cua-:.oc::Li.an


I _ - ---

I 
I 
I Chain-c:,,.c:"Ua-::ocy enc aamp.!.e !.n~es:-:!.~y ~:-cb~esa ere nc-::ec enc 

I in:!o:r:aed o: t.!1e def ic:ienc:ie_a e~c wi 1: ec:v:.ae -:.!'le .!.ebore-:.o::-y on 

th• cea1rec d1epoa1t.1on o: th• aaaplea. Che1n-ot-c:uatody 

·1 
£ .1.l.•. 

I 
I :Eec:h aaaple t.het. 1a r~_c:eivad by t.ha laboret.o:-y 1a eaaigped a 

unique sequential WESTON aaapJ.• nuabar whl.c:h will identi;y th• 

aaapl~ in the laboratory's internal aaapl• ti'ac:king ayatea. 

I Re:erenc:ea to a aaa,pl• in any c:oaaun1cat.1on will 1nc:_lud• th• 

·1 

eaaigned sea.pl• nua.ber to apec:1:y_which-aeaple .1a o: c:onc:e:;:-n. 


I 
3. S Se;_aple Storage 

Saaplea will .be atored in e locked re:!rigerator at 4, C. The 

teaperat.ure o: the atorege re:rigeretcra wi'll .be aonitored and 

I recorded de!ly .t;,y the aaaple cuat.oc:!ian. 

I 
3.6 .Saaple Retention and Diapoaal 

I 
Saaplea will be retained in the re:!r19a:rat.or :or 30 calendar 

d.eya e:ter the date o: the invoice ac:coapeny1ng t.he ane.lytic:el 

result.a. Unleaa e written request ia ::-ec:eived :or retaining 

'I the aaaple beyond the 30 deya. 

in an apprcp::-iete aanner.

I 

I 
,. 
I 

,I 

the aeaples will be diapoaed o: 

http:re:!r19a:rat.or
http:ec:v:.ae


I 
I 
 4.0 ANALYTICAL SYSTEMS 


4.1 Inat.ruaent. Maintenance 

I lnatruaent.a will be aai·nt.e1ned in accordance w1 t.h 

I 
aanu:fac:t.urera • apec:i:f1c:et.1ona •· ·Kora :!raquant. aaint.enence aay 

be dict.et.•d dependent. on operational ~r!"oraance. lnatruaent. 


I loga wilJ.. be aaint.ained t.o doc:u~ent. U~• date and type 0£ 


aaint.enence per:!ora•d. 


I Service c:ont.rect.a on aajor. inat.ruaenta with aau£ecturera end 


I aervice eganci•• are uaed t.o provide rout.in• preventive 

aa.:intenenc:e and to ensure rapid reaponae £or eaergenc:y repair 

:I aarvice. Miniaal 1natruaent. down-tiae ia experienced thro~gh 

t.h• uae o! th••• contract.a.

'I, 
I 

4.2 lnatruaent. Calibration 

Be:!ore any 1natruaent caJi be uaed ea a aeaaureaent device. the 

inat.ruaente~ reapc;,nae to known re:!~rence ilateriala aust. be 

1 deterained. The •anner in which_ the varioµa ina"t,ruaen't.a are 

calibrated 1i1ill be dependent. on the particular inatruaent. end 

I 
I the int.ended uae 0£ 'the inat..ruaent.. All aeaple aee.aureaenu 

·· will pe aade wi t.hi.l'.l tlle c:eli_brat~d range of the. ina't.ruaent.. 

Laboratory be.lencea will be. caLLbrat.ed ennually by the 

I aanu:fecturer and will be checked be:!ore and e:ter uae one 

ciaily baaia. A record o: calibre.'ticns and de.ily checka wi~l· 

I .be kept 1n the balance log. 

I Oven the:-aoaetera will .be celibra't.ed annually egainat a 

Nat.icnal Burtitau o: S~anoercia c:erti:ied theraoaetar over the 

I, range o: intereat. Annual cal;..bretiona ei)_d daily readings 

·will be ae1nte.1ned in. t..he oven loga.

I 

I 


http:celibra't.ed
http:caLLbrat.ed


I 
I 4.3 Peraonnel Training 

Pr1or to conducting ena.l,y••• on an 1.lld\ltpendent. basis. analyat.s 

I are trained by experienced personnel 1n th• c:oapleta 

I 
per:foraance o:f an analyt.ic:al aet.hod. For selec::t.~d analyt.1cal 

I 
inatru~ent.a. analyat..a aay be trained at 1nat.ruaent. 

aenu:£acture.ra' training c:ouraea~ The analyst ia·t.hen· required 

to independently generate date on aevera.l ~ethod.and/or aat.rix 

I spikea to deaonat.ret.e pro:f'ic1eney in that .analyt.ic:al ••thod. 

I The type· o:£ data to be generated will be. dependent. on the 

analytical aet.hod to be par:foraad. Reault.s 0£ thia 

I ••certi:f'icetion.. era then reviewed by the appropri_et.e aect..lon 

aaneger :foi; •~ceptability. 

I 
·1· Since aethod blanka end aethod apik•• are required rout..~ne 

aaapl•• in every lot, per:f'oraanc~ on a day-t.o-dey baai• can be 

aonitored by coap~riaon with the original end cuauiative data 

·1 on aiailar aaaplea. Superviaora and.the laboratory quality 

aaauranc:e coordinator CQAC> are responsible :for enauring that 

I aaaplea are analyzed by only coapetent.. analyet..a. 

I 4.4 Standard AnalY:t.ical l'lethoda 

General: Analytical aethoda are routineiy conducted aa 

I out.lined in publiahed aoureea <£PA, St.anc;iard tl~t.~oda, ASTM, 

AOAC, etc.>. Mod1:!icat.iona 'to theae aet.hoda.aey be neceaaary

I in order to provide eceuret.e analyses o:£ particularly coaplex 

I taet.ric:ea. Wh_en 11odi:!iea~iona t.o at.andard analytical ae~hoc;ia 

are per:foraed, t.he apec;i:!ic alt.eretiona ea well ea the reaaon 

I :£or. the change· will be reported with tile reaulus o: ene.lyaaa. · 

I 

"·4.l Gea Chroaetogrephy/.Keaa Spec;:t.roaeopy 


4.4.1.l Calibration 

.I 

http:aenu:�acture.ra


I 
I Maas spectroaetera are tuned one daily basis 

to aanufact:urer"• apec:~fj,cat1on• with FC.,.43. 

I 
,I ln·addition~ once ;>er ahift. th••• 1natruaenta 

are tuned wit.h deca:luorotriphenylpho•ph1ne 

<DFTPP> or 4-.broao-fluorobenzene <BFB> for 

I ••~i-volatil•• or vol.at.ilea. respectively. 

lonabundanc:as will be within the windowa 

I given in EPA aet.hoda 624 and 62!> • 

I . Once en inatruaent. .be• .been tuned. initial 

calibration curves -!or enelytea <epproprie.te 

I to th• enelyaea to be perior•ed> are generet.ed 

for et least tbre• litandard aolutiona 

I 
I containing known concentretiol)a cl authentic 

atendarda.0£ c:oapounds cf concern. The 

celibrat.ion curve will .bracket the anticipated 

I working range cf anelyaea. 

Calibration data, to include the correlation 

I 
I coe££1cient. will be entered into la.borat.ory 

notebook• t.o aeint.ain a peraanant record o:! 

1natruaent c:ali.bretiona. 

I 4.4.1.2 Quality ·control 

During each operating ahi:!t,.e a1dpcint 

I 
I ce.li.bret.ion ate.nde.rd 1a analY2ed to ve;-i:y 

thet. the 1nat.ruaent. reapcnaea are at.ill within 

the initiel.ce.libration deterainetiona. The 

I ce~ibret.icn check· c:oapcunda will be thoae 

analyt.es uaed in the EPA Contrect L.abcratcry

I P:rog~e•'• ault.icoaponent. analyaia <e.g •• 

I 

http:analyt.es
http:ate.nde.rd
http:generet.ed
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 4.4.2 

I 


1• 

.p;-1or1 t.y pollutant.a and hazardoi.la aubat.ancea 

l1at.> wit.h the •~cept.1on that. ben:zene 1a uaed 

1n place of ~1nyl chlor1da <volat.11••> :and 

d1-n-octyl pht.halat.e iii deleted :!roa t.h• 

~ei1-volat.ile liat.. 

Th• response :!actor dr.1:ft.. <" RSD> will be 

calculat.ed end recorded. l:f aigni:ficant. 

<>30"> reaponae·:actor drift 1a obaerved. 

appropriate c_orr..ec:t.iv• eCtio.n• will be taken 

to rest.ore c:on:fidenC• in the 1nst.ruaent.el 

aeaaureaenta. 

All GC/MS analyses will include analyaea o: a 

aet.hod blank. a aet.hod apike, and e aeth9d 

~pike duplicate in each lot o: aeaplea. In 

adc;lition. appropriate surrogate coapounc1a 

apeci:!ied in £PA Ji.ethoda will be apiked 1-nt.o 

each aeaple. . Recoveries :froa aathod apikea 

and surrogate coapounda ete.c:elculat.ed and 

record~Q on control charta.to aa1nte1n a 

hiatofy o: enelytice.l per:oraance. 

Duplicate aaaplcia w.1,.l.l be analyzed :or 

analytical lot.a o: twenty er acre. 

Aud~t aaaplea will be enely2ed per16dicelly t.o 

coapareend veri:fy laboratory perioraence 

egeinat. .· at.anderda prepared by out.aide aourcea. 

Gea Chroaet.09raphy end High Per:oraence Liquid 

Chroaatogre,phy 

4 .4 .2.1 ·celi.bret.ion 
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I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Gaa · chroaatc,greph• ··,.~c high perforaance 1;1q~1c:s 

··• c:hro~atogrepha 1:11ll be. c:al1bra.ted prior to 

·each, day of uae • .. ~lH:,r.ation stand.rd 
' . 

'aixtur!i• w.11:l be pre?6?'8Q froa appropl:",l•t•~ 

reference aet«.riala ·. and w1ii corit~in analyt;.a 

appropriate for ~-b• ~•thod 0£ analy•1•· 

Wc,:rking calibret1on at~iJct-.rda·w1ll be·prepared 

daily. Th• working atandarda will include a 

blank and e a1n1au11_· o! three coric;entrationa to 

·c;:over the e.nt1c:1pat:ed. ;-__Jlge o:- ···•aiu·eaen~. 

At J,eaat one o! the cal,1.bra:t.ion-_.at.ende.rda will 

be at or b.•low ·.the dead.red inat.;-:uaent 

c;i•te•c;'.t:ion 'liait.. The ·corr~letion coefficient 

· o£.. the. plot 0£ known veraua :!q1md 

concentretie>l'.l• auat t>e et leaat. 0 .• 996 1n order 

to c:ona·ider the reapt;:,21~•-• l.inear over ~ range.• 

l:! a c;o.rreletion c04l£:!ieiefit 0£ 0.996 eenpot 

be obt.e..iiled, additional ata1:1ri~rda aust .be 

.e:naly:ed to cie:1n~ the eali.brat.;.on cu~ve. A 

a.id.point cal;b~at1cn check atanderd. wili be · 

enely:ted each ahi:!'1:. to con:ira the ve.lidit.y o:! 

the initia·l cali.breti9n ~'lµ"ve. The 

c:elil;,x-et.1~:n check at.:anderd auat .be within 20:it 

o:£ th~ .. it!itiel respbnae curv~ -to delllonatrete 

';hat the'1h1t1~1 c:elibret.ion curve is atifl: 

valid. 

Ct!-111:>re:tion det.:e ~ to ~i'lci:ude the, cor-rtel~~ion 

http:eali.brat.;.on
http:stand.rd


I 
I 
 notebooks to aaintain a peraanant record 0£ 


inatruaent calibrat.iona. 

I 4.4.2.2 Quality Co~trol 

At l•••i on• •~tbb~ blank and two aethod bl•nk 

I 
I apikea will be ·included in each laboratory lot 

0£ aaaplea. R•gar,dleaa o:·t.he aatrix .being 

proceaaed, th• ~et.hod spikes and blanka will 

I .be in aqueoua aedia. ~•thod apik•• will be at 

e.~ohcant.rat1ori 0£ -pproxiaately £ive.t,i~ea

I the detect.ion liai.t. 

I Th• purpoae 0£ the ~et.hod blanka ia to 

det.eraine i£ cont.eainet.ion ia being introduced 

I 1n the laboratory. 

:I Th• a.et.hod bienk apikea will be axaained to 

detera1ne both preciaion and ac::curecy. 

I Accuracy will be aeaaured by the percent 

recovery o: the apikea: prec:iaion will be 

I aeeaured by the rep;,oduc::·1.bili 'ty o-£ bot.h :aethod 

I 
 apikea • ... 


411.4.3 Atoaic Absorption Spect.rophotoaet--y 

I 4.4.-.1 Celi.brat.ion 

At.oaic abaorption apec-t.ro;,hot.oaetera will be 

I . c:alib.rat.ed prior to eec:h day o£ uae. 

I 
 Calibration atendarda will be prepared :roa· 


appropriate re£erenc:e aeteriala, ~nr;i working 

I celibretion at.anderda will be p:r-epared daily. 

The work.in$ ·iltenderda 111111 include a b-l,e.nk ~:hd 

I e ainiauii. 0£ ::ive.c:oncentretiona ,;.o cover the 

I 

http:b-l,e.nk
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I 
I ent1c1pet•d range o! aeaaureaent.. Dupll.cate\ 

.1nJect.1cana w1ll be 11ade for .eech 


I coneentretr1on. At. leaat. one o! the 


calibrat.1on atenderda will be at. or below the 


I 

I dea1red inat.ruaent. c:letec:t.ion 11ait.. The 


correlation coef:ficient 0£ the plot. of known 


veraua £:oul'ld concentrations will be et. l•••t. 


I 0~996 in order to c:onaider the response• 


l1neer over e range.· ·I:£ e c;orrelet1on 


I 

I coef:f.icient o£ 0.996 cannot be achievec!, the 


inat.ruaent: .will ~~ recalibrated prior to 


enaly•i• 0£ aaaplaa. 


I Cel.ibretion det.e, t.o 1nclude the correlation 


c:oe££icient.,·w1ll be entered into laboratory 


I 

I notebooks t.o aainta1n a peraanent record o: 


1nat.ruaent c:~librationa. 


4.4.3.2 Quality Control 

I At least. on~ •et.hod .blank and two aethod b.1.ank 

I 

apikea will be included in each.laboratory lot. 


' . . 

I 
of aeaplea. Re9erdleaa 0£ the aet.rix being 

proceaaed, t.,heaethod blank ap1kes end blanks 

will ·t,e in equeoua aed.1a. .Plethod blank apikes. 

I wili be et a c:oncent.retion o£ epprox.1.aetely 

I 

:1ve tiaea the det.ect,1on ·J.i·~it. 


The ·•et.hod blanks will be ex~~1.n~d to 

I det.eraine 1£ contaainet.ion ia being 1ntrociuced 

int.he laboratory end will be 1ntrociuc:ed a't. a 

I :reguenc:y c: .one per a!lalytical lot or :5" c£ 

I 




I 
I 
 the aaaplea, whl.c:hever 1a aore. 


The aethoc:i apikaa wl.ll ~ ~x~ainad to 

I deteraine l:>O't.h prec:1ai9n and a.ecµraey. 

I 
 Ac:cu;,acy w!.il be aeaaured t,y the percen't. 


recovery o! t.he apikea. Th• recovery auat be 

I 
ac:c:ept.able.

I Prec:iaion wi~l be aeaaured.by the 

I 
 reproducibility o! both aethod apikea. 


Reauita aua1t: agree within 20" in order to be 

I conaidered acceptable. 


4 .. 4.4 ibductively Coupled. Plaaaa Spac:troac:opy


I 

: ' i' • 


I 
. 4.~.4.1 Calibration 

The inductively coupled plasaa apec:troaeter 

will be celibrat.ed prior to each dey of ua~. 

I Celi~retion atanderda will be pre.pareci :!roa 

rfitliable re£.erenc:e aeteriala end will contain 

I 
I ell .aetela £er which enaly~ea are being 

conducted. Working c::alibr~t1on standards will 

be prepared !reah daily. Tbe working 

I standards ~111 ·· inc:lu.c;le e bi°!llnk e11d e. a1n·111.ua 

o! :five c:oncen~ationa to cover the 

I 
I antic:ipeted range of aeaaurea_ent. Triplicate 

reedinga will be aede :for eac:b eoncentretioI:1. 

At least one o! "'the eei,ibret.ion ate_nderc;ls will 

I .be et or b~low the deaired 1nst:uaentel 

detecti.ot1 ll.aj,t. The correlation coe:::icient

I o:! the plo-:.·c! reaponaea versus eoncentretiona 

I 

http:a1n�111.ua
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I 

I 


· th• response.a linear. If e c;:o;-r.•:J.et;on

I 
I apect.ro11et.er w,1.l,l b·e recalibrated pr1or 't:o 

anal:y.;l.a· ·o: aaaplea. 

I 
. •, ,,· . 

. c:oef:f'icient, w1li. ,t,e •1't•r•d into lab.oratory

I n.;teb_ookii. :t.o •eintain a peraanant record of: 

1tla1:;:ruaent c:el1brat1ona. 

4.4.4.2 ·cuali'ty Coh~r~.l 

At: lelliat o~• ..a•thod J:>lenk end two ••thod ?lenk 

. ap1~•· _w~l_l ,be included 1n ••c::h l.~poretory l.ot. 

· 6:£,: ae.11plea. Reg~_rdl.ea~ 0£ the •atri'x _being 

... p:;oceaaed, tj\e. IU!-ibod, blank apikea a~d blanka 

will be -in aqueous aedie ~ Met.hod ~l~n-~ ~p~kea 

I' w1li be et a concentret1cn c:f' approxiaately 

:f'1 ve -;:!_ilea 1:;he detection l 1ait. 

I 
I The aet.hod b~lenka will ,~ exeil,ined ';.Q 

i .: . . . 

d~ter.ai-ne l,:f'_ c:onteainetion 1.11 bei:hS int.reduced_· 
' ·.. : 

,, 1,n the laboratory. 

I ' . . . .. .. 


The aeth_oc apike_a w_ill ~ exe.11.irie¢ to ..·· 


detera..in~ beth prec;~a.ion· and eccurecy. 

I 

I Accureey w~ll. be :li.eeaured .. by the percer)t . 


recovery cf ttfe apikea. The recovery ilu~t be. 


,· wit.bin .the ren9e' 75,..:12$,c 't!,? ·~- c:onaidered ,' 

I 
I Preciaion l!-'!l.l .t,e -~~aurad by t-he 

reproducit;li.J,,,1.,t,y e£ beth .aethod spikes. 

I 

http:Reg~_rdl.ea
http:apect.ro11et.er


-

I 
I 

--,.~..~-~.

R.!!it.•~l t• -~~t,:. agree· ·within 201'. 1n order to .be 

.. ..... 

. ' :·· . 

. .. . 

con-.1cter .. ctilc;:c:•ptable.

.1 

. ',, ,, 


4•.4 .5 total Org~nJc:::, C:a'rbon' 

·I 
 4.4.5.l Calibration.· 


·Th• t.ot.al or9ep1c:carbc:,n analyzer will t>• 

I c:ali.brat~q .p~ior to ·each day 0£ uae•. ·• 
. ,1,. 

Calibraticm st.andarda wi.ll be pr•partit.d :fro• 

I 
I . poteaai'111l hY;ctr:pg111n pht))al~:t•, end ·working 

· c;~libretion standard~ will. .be prepared. freah 

daily. Th• working ataru:~arda will ipc;J..~c::t• a 

I blan~ an.d .~. 11.1·niaua: 0£ f;ve c:onc:entrat.iona to 

•, .. 
c:;9vet the artt1c:;pated range o:f aeasureaant.. 

I At least one of the calibration atend_a~d• will 

I 
' ' 

be at or be.low. th~ deair•d 1,ri-1;,;-~••1'.1\ 
. ' 

detec:ti~n l~ait~ The corr•lation c:oefficient 

I of the plot o£ k_nown ,;,411;-a1.,1a :foµnd 

c;onc;ant.r~tiona will · be at.. least O. 996 in order 

I '· " 


t.o co.n•1citt:r: ·t.~• r'eaponaea l1nea~ over a .range. 


I l!. a c;c:,;-:rele:tiori c:oe£:f1c:1ant. 6:f 0 •.996 cannot 

pe,echievad •. theinatruaant will be 

I 
 . _: '. . ' . . 


rec:al1bre1:.ed prior t:o anaiy•1• .. t;,£. •tll•t>fea . . 
' . 

' 

· Ce.l1b~at1on dcat~, 1:.0 include the' ·cot--r•lation

I 
. 

c:oe::(~c:ient~ will be entered into litboratory 

I I notebooka to,11aintain a peraanant. rec:c;,rd o:f 
i 
i, 

inst.ruaent calib:r-etiona. 

I. 4. 4'. S. 2 Quality Control . 

At least. one iethod blank enQ two ~~t?Qd k>lal'i~

I ~pikea w4,ll. 
·~· 

t,e :included in eac:h laboratory lot. 

I 

http:rec:al1bre1:.ed


I 
I o! aeaplea. Method blank apikea will. be at a 

concentration c! approxiaataly !.iva t1••• t.he 

I detectionliait. 

I 
The 11etho~ ble:nka will be ·~~a1nec;1 to 

I 
detera1ne 1£ contaa:inat.iori 1a being i.nt.roduced 

in th• laboratory. The aethod blank apikea 

will be exaainad to deterilin• both prec:iaion 

I and: accurec:-y. Acc:µ;,acy will be aeaaurced by 

I 
the percent· recovery_ O! the .. apikea •. The 

recovery au•t. be within the range 90-110" to 

I be conaidered ac~eptable. 

P·reciaion will be aeaaured by the 

I 
I reproducibility 0£ both llethodapik••· 

Reaulta auat- ..gr••:w4~hil) 2°" in c;>rQer to be 

conaidered acceptable. 

I 4.4.6 Ion Chroaatography 

4.4.6.1 Calibration 

I 
I The ion chroaatograpt\ will be cel-1,breted prior 

~c:,eech day 0£ uae •. Cal1brat1on atendarda 

will be prepared :f'roa appropriate re:f'erenc:e 

I aat.eriela, and work1ng cal1bration at-e.ndards

:f'or the iona o:f' interaat will.be prepared 

I 
I :f'reah daily~. Ttle working atendarda will 

· incl1.1.~~ .tt blank end a ainiaua o: £ive 

conc::enttet.1pna to cover the e.nticipeteci range 

I o:f' aeaaureaent.. At leaat one o: the 

calibration at.endarda will be at. or belo"" the

I desired 1natruaent. d_et,ect:.ion li•i.t.. - th~ 

I 



I 
I correlation coe:f:fic:ient 0£ the plot. o:f known 

veraua found concentrations will be et. leeat 

I 
I 0.996 in order t.o conaider t.h• reaponaea 

linear over e range. 1£ e correlation 

coa£-:fic1ant o:f 0.996 car:inot be achieved, the 

I inatruaent will be recalibrated prior to 

enelyaia o:f aaaplea.

I 	 Calibration data, t.o include the correlation 

I 	 coe:f:ficient, will b• entered into laboratory 

not.ebooka t.o aeintein a peraenent. record o: 

I inat:ruaent calibrationa. 

4.4.6.2 Quality Cont.rel 

I 
I At. leaat. 01'.le aethod blank and two aethod blank 

apikea will be included in each laboratory lot 

o: aaaplea. Regardlaaa of the aetrix being 

I proceaaed, the aethod blank apikea and blenka 

·will be 4,n aqueous aedia. Plethod blank apikea

I 	 will be at a concentration o:f e.pproxiaat.ely 


I 
 :ive tiaea the detection liait. 


The aethod blenka will be exaained to 

I 	 cieteraine 1: conte.ainetion ia being.int,roduc::ed 

in the laboratory~

I 	 The ilethod :blank .•Pikes w~ . .J.l be exeained to 


I 
 cieteraine both precision and accuracy. 


Accuracy will be aeaaured by the percent 

I 	 recov"ery 6£ the apikea. The recovery auat be 

I 	
within the range o: SS-11!>" to be considered 

acc::epteble. 

I 



I 
I Pr•c1a1on will be ••aaur•d by the 

reproducibility 0£ bot.h aethod apikea. 

I 
I Reaulta aust agree within 15~ 1n order to be 

cQnaidered acceptable. 

4.~.7 S~ctrophot.oaetric Met.hod• 

I 4.4.7.1 Calibration 

Spec:trophotoaatera will be calibrated prior to 

I 
I each day o: uae. Calibration atanderda will 

be prepared :roa re:!erence aeteriela 

appropriate to the analy••• being per:oraed. 

I and working calibration a1;.end~rda will be 

prepared :reah daily. The working standard• 

I 
I \lill include a blank and a ainiauia 0£ :five 

concentrat-iona to cover t.he anticipated range 

o:! aeaaureaent. At least one o! the 

I calib:tat1on atandarda will be et or below the 

desired inatruaent detection liait. The 

I 
I correlation coe£:1cil!tnt 0£ the plot o:! known 

versus :!ound c:oncentret.iona will be e't. least 

0.996 in order to consider the reaponaea 

I linear over a range. !! a correlation 

c:oe:!icient o! 0.996 cil~not.·be achieved,; the 

I 

I inetruaent. will k>e recc,.lib:-at.ed prior to the 


enalyai& 0£ aaaplea. 


Celi.brat.ion data. t.o include the correlation 


.I coe::ic:ient. will be entered into laboratory 


I 

not.ebooke to iaa1nta1n a·peraanant recorc! o: 


instruaent calibrat.iona. 

I 

http:recc,.lib:-at.ed


I 
I 
 4.4.7.2 Quality Co~trol 


At. leaat. one aet.hod blank and two aet.hod blank 

I spikea will be included in each laboratory lot 

I 
o! aeaplea. Re9ardl••• o! t.he aet.rix .being 

proceaaad., the ••t.hod blank •~1kes end blanka 

I will be in aqueoua ••die. Met.hod blank ap1k•• 

will .be et a concent.rat.1on o! apprc;,xiaately 

I 
I !ive tiaea t.b• dat.eetion l1a1t.. 

Th• aet.hod blanks will be axaa1nad to 

· det.eraine 1: contaainetion 1a being ·1ntroducec 


I· in the laboratory. 


The aet.bod blank ·apikea .will be exaained t.o 


I c;1etera1ne both prec1a1on and ec:cu.rllc}'~ 


I 
 Accuracy will be aeeaured by the percent. 


recovery o! the apikea. The recovery auat be 

I -.1!'.l en accept.able range (baaed on .EPA de.t.e.:!or 

the aethod o! 1nt•reat> in order to be 

I 
I conaidered accept.able. 

Prec1a1on will be aeaaured by the 

reproducibility c: both aeti,lod apikea. 

I Result.a. aust. agree within acceptable liaita 

<baaed on £PA data> in order t.o be conaidered 

I 
I acceptable. 

~.s Methoda Develcpaent 

When atandard Cpubliahed.> aethoda o: anelyaea ere not. 

I applicable to enelyaes to be per!oraed, aethoda -C:AJ'.l be 

developed to provide ihe deaired 1n:oraet.1on. However, the

I lack 0£ e. hiat.oricel date beiae cioea not. o.bviete the neceaait.y 

I 



I 
I for doc:uaented quality control data to deaonatrat.e the 

validity o! the generated reault.a. Reference aat.erial aourcea 

I auat. be identified, and proo! o! c:oapound identity and purity 

I 
aust. be available. Inat.ruaent.al cperat.1ng paraaat.ara ea wall 

as calibratici'l date auat. be dcc:uaent.ed, and apec:i:!ic: 

I procedur•• Ct.o inciude aaapling, 1:! applicable> auat. be not.ad. 

Quality control aaapl•• <••thod blenka, aethod apikea, aethod 

I spike duplicat.ea, aat.r1x apikea, end aatrix duplicat.aa> ahould 

I b• analyzed with great.er !raquenc:y t.ha~ with ~tandard 

analytical aet.hoda to deaonat.rat.e t.h• certainty and 

I uncertainty 0£ generated dat.a. £xac:t requir•••nta £or 

deaonatrat1ng the reliability 0£ dRvaloped 11ethoda are 

I ncraally dictated·by the apec:1:ic: prograa. 

I 4.6 Re£erence Kat.eriala 

Whenever poaaible, priaary re£erence 11,at.eriala will .t:,e 

I obtained £roa the Hat~onal Bu.reau o:! Standarda CHBS> er the 

£nv1ronaent.al Prot.ec:t.1on Agency <EPA>. 1n the abaence 0£ 

I 
I available reference l!lateriala :!roa theae organi:zationa, other 

reliable aourcea wil~ be acught. These re:!erence aateriala 

will be uaed :!or inatruaent. calibration, quality control 

I aaaplea, and/or perlonaance eveluetiona. Secondary re:!erence 

aateriels aey be uaed ;or theae' £unct.iona provided tha.t they 

I 
I are traceable to an )JBS at.andard or have been coapared to en 

NBS standard within the laboratory. 

- 4.7 Re&lgenta 

I Laboratory reagent.a will be o! equality ~o •1ni•i:ze or 

el1a1nete .beckground concen-:.rationa o! the analyte to be

I aeasu:red. Reagent.a auat alao not. cont.ein other contaainanta 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


t.hat. 	will 1.nterfar• with tb• anal~• of concern. 

4.B 	 Correct.iv• Actiona 

When an anelyt.icai ayat.ea ia deeaed to be ques~ionable or 

out.-o:f-control at. any level 0£ review, correct1ve act1ona are 

per:foraed. If poaaible, the c:auae oft.he out.-o:f-c:ont.rol 

aituetion 1a det.erilined, and e:££orta are aade to bring the 

•Y•t•• back int.o control. Deaonat.rat.ion of the rest.oration o:£ 

a reliable e.na.lytic:el systea will noraally be accoapliahed by 

generating aatiafactory calibration and/or QC •~•Pl• dat~. 

The ·aaJor c:ona1derat1on in per:foraing c:orrecti.ve act.ions is to 

ensure that. only reliable data are reported fro• the 

laboratory. 

I 
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I 
I 5.0 DATA ftA~AG£MEHT 

5.l Oat.a Collectio1_1 

I 
I In addition to th• dat~ collected 1n the !1eld and 

recorded on the cha1n-of-c:uatody foraa, data 

deacr~b1ng the processing o! aaapl•• wi!l be 

I eccuaulated in the laboratory end recorded in 

laboratory notebooka. l.aboratory notebooka will 

I contain:· 

I 
 l. Date of analyaea 


2. Seapl• nuabera 

I 3. Client <optional.) 


4. Analyses or operation perforaed


I 5. Calibration date 


I 
 6. QC aaaplaa included 


7. Concentretiona/dilution11 J:'eq1,1~red 

I 8. Instruaent re~dinga 


9. Special obaervetions (optional>


I 10. Anelyat'a aignature 

I 5.2 Date Reduct.ion 

De't.a reduction ia per:foraed by the individual 

I analyst.a and c:onaiats of c:alculet.1n9 concentrations 

1:n aeaples £:roa the raw data obtained :!roa the 

I 
I aeaaur1ng inatruaents. The c:oaplexity o'! tile data 

:reduction will be dependent. on the apeci£1c 

analytical Jiiethod and the nuaber of diac:rete 

I operations <extrec:tiona, dilutions, end 

c:oncentret.iona> involved 1n obtaining e aaaple that

I can be aeeau:red. 

I 



I 
I 
 For thoae 11et.hoca ut.1l1:z1n9 a cal1brat.ion curve. 


aaaple reapona•• w1ll be applied to the linear 


I re9reaa1on line t.o obtain an in1t.1al raw result. 


which .ia then :factored into equat..iona to obtain t.h• 


I 

I estiaet.e of the concentration in the original 


aaaple. Rounding will not be per:£oraad until mt.er 


th• f.1.nal rea1,1lt. .1.a obtained io ainiaize rounding 


I errors. and reaults will not noraally be expreaaed 


in aore than two a.1gni:£1cant figurea. 


I 

I Copiea of all raw data and the calc:ula~iona uaed to 


generate the final results will be retained on :ile 


to allow reconatruct.io.n of the data reduction 


I proceaa at a lat.er date. 


·S.3 Data Review 


I 

I Syatea reviewa are per:oraed at all levels. The 


individual analyat.-conetantly reviewa the quali~y o:! 

data through calibration cbecka, QC aa:aple reault.a. 


I end per£craance eval.uaticn aaaplea. Theae reviewa 


I 

are per:craed prior to aubaisaion to the aec:t.ion 


aenagera c;- the tnalytic~l prcJect. ~eneger. 


I The aect.icn •anage~ and/or the analytical proJec:t. 


aanager review date :or consistency and 


I reaacnableneas with ct.her generated date and 


I 

ciet.eraine i:! progrea requ1reaents heve b:een 


aet.ia:!1ed. Selected h.ard copy output o:! dete 


I <chroaat.cgreaa. apec:tra, e'tc. > ....111 be rev.iewed to 


enaure t.het :reault• ~re interpreted ccrrect.ly. 


I Unuauel or unexpected .result.a will be reviewed, and 


I 

http:ccrrect.ly


I 
I a resolution will be ••de ea t.o whether t.he analya.1.a 

should be repe~t.ed. In add1t.1on. t.h• anelyt.1cel 

I pro::,ec:t aene9er or aec:tion aene9•r wil_l recaJ,culet• 

I 
aelected reault• to verify the calculet.1.on 

I 
procedure. 

The laboratory quality eaaurance coordinator 

independently conducts e coaplete review o: aelec1:,ed 

I pro::,ec:ts to dat.eraine 1! l~borat.ory end client 

I quality eaaurence/quality control requiraaenta have 

been aet. Diacrepenciea will·b• reported to the 

I appropriate aec:tion aana9er and/or analytical 

_proJ•c:t aana9er :or reaolut.ion. 

I 
I The £1nal routine review ia parioraed .by th• 

laboratory aana9er prior to reporting the reault.a to 

the client. 

I Non-routine audit.a are per:oraed by regulatory 

egel'ic;:iea end client repreaantetivea. The levei o:f 

I 
I detail and the areas o: concern during theae reviewa 

ere dependent on the apec4,:1c: prograa requireaant.a. 

S.4 I>ete R•porting 

I Reports will cont.el.n :inal result.a <unc:orrec:t.ed :or 

blank• and recovariea>. aet.hoda o£ a:tialyaia. level• 

I 
I o: detect.ion. surrogate recovery deta. aet.hod blank 

date.,·e.nc! any ot.h~r laboratory QC data request.ad by 

t.he client. In addition. apec:iel analytical 

I probleaa end/6r any aodi:ic:a~ions o! referenced 

aet.hoda will be noted.

I The nu•ber 0£ aigni:icant :igurea reported will be 

I 

http:request.ad
http:date.,�e.nc
http:unc:orrec:t.ed
http:calculet.1.on
http:repe~t.ed


I 
I cona1at.ent wit.h t.h• liait.a 0£ uncertainty inherent 

in the analytical ••t.hod. Conaequent.ly. aoat. 

I analytical reaulta will be reported to no aora than 

I 

two a19ni£1cent :figures. 


Oat.a are noraally reported in unit.a t:oaaonly Uaied 

I :for the analyses per:foraed. Concentret.iona in 

liquida·are expreaaed in teraa 0£ weight per unit 

I volu•• <e.g., ailligreaa par liter>. Concentrationa 

I in aol.:ld or aea1-solid aat.r1c•• ere ~xpr••••d J.n 

teras 0£ weight per unit.weight 0£ aeaple <e.g., 

I aic::rog;-aaa per graa). 

Reported detection l1a1t.a will be the concentration 

I 1n the or1g1nel aetr1x corresponding to the low 

I level inatruaent calibration atandard ct.er 

concentration, dilution, end/or e_xtractic;,t1 :factc:,ra 

I are accounted £or. 

S.S Data Archiving 

I 
I ·The laboratory will aaint.ain on :file all<:,£ t.h~ raw 

det.a. laboratory notebooka, and other docuaentation 

pertinent t.o the work en a given proJec::t. Thia :file 

I will be aainteined :or :ive CS> years ::froa the date 

o! invoice unleaa e written request. ia received £or 

I 

I 

( 


en ext.ended retention tiae. 


Det.e retrieval :roa archivea will be handled in e 


aiailar :faahion to a request :or ane.lyaia. 

Spec:1£ic:elly, e written work requea't. to include e 

quota't.ion aust be aubai't.ted :er retrieval o: cat.a.

I.~ Clien't. c:on:identieli't.y will b~ •aintaii)ed with

'~ 
I 

http:Conaequent.ly


I 
I ret:rievec data. Consequently, the la.bc,rat.ory can 

honor only ~hoae requeat.a ior dat.e eutho:ri2ed .by t.h• 

I original client.. 

I 

I 

I 


I 

I 

I 

I 
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