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f-.'i cu ri'~"r z'i?: rv_ f roc FS T^r 

Kf. !:-^R-a;^ Tar.nccci 

f'nsi c -0 -tfAcnir.* Pr i j aocf : , I n c . 

Ka nu ?: ae t u r i r~ Cc r p . 

•.•rnt-vy.-: V a i l s , N^wY-rK 14472 

?-.'; Cr^urdwat *r Conr.&Binat i en in Worth £ l c o » £ i e l d . Town of 

C'-ar Kc . 5 anr .ucei : 

Tht L . S . l 'R\iror!.Etfttai Prc-t.*ct.icn Aguncy (*E?AP) has cocoaef i t ec 
thf- rel?a<i*:. of b«2ard^us s c b f t a c c ^ s i n t o t h« g r o u n d w a t e r u n d e r -
iyi r .a thv< Er.*r c -C-f .ach in* P r c d u c t s f a c i l i t y In N c r t h E l o c a f l e l d , 
Ksw Vv'ffc C " f a c i l i t y " ) and the n e i g h b o r i n g a r e a . V o l a t i l e 
c r g a r i c ch-?t»ical$ hav** t e ? c found In a naBb*r cf r e s i d e n t i a l 
v e i l ? in t h e a r e a , and in t h r v r l l l o c a t e d a t your f a c i l i t y , 
ar lciel»f esc«j-*dinc S«w Ycrk S t a t e C c p a r t a e n t of H e a l t h D r i n k i n g 
fcatcr Cuicp-iir.c-E f c r p c t a t i c wa te r* I n respond a t o t h e s e 
r c U f t ? ^ of h a r a r d c u s subs tances , and t h « t h r e a t of l o t u r e aoch 
r « i ? a £ w - , EPA hat- s p e n t p o b l i c f u n i s and a n t i c i p a t e s ep«nd ing 
a o r i t i t : r . a i p u b l i c fnndi-. These a c t i o n s have been and w i l l be 
t a h e n t y EPA j rurcuant t ? t h$ Coffcrfcbecsive E n v i r o n m e n t a l B e a p c n s * . 
Cc»i-enF8ticn and L i a b i l i t y Act c'f 19SC <"CEBCI*A"), 43 C.S.C* 
$f S 6 0 * * t £fr-a, 

wr-ier CFftCLA an£ o t h e r l e w s , r e s p o n s i b l e p a r t i e s atay be- h e l d 
l i s c ? ? fc r &or.i?3 expended t y t h e f e d e r a l g c v e r n a e n t in t a k l n c 
rcc t - i*a r> r t s p e n s t ac t l en s a t and a r c u r d s i t e * wn^rc h a z a r d o u s 
«ubftanctfs have t e e n ra lsai ;* .d , i n c l o d i n g i n v e s t i g a t i v e , p l a n n i n g , 
r c s i cva l , reci t -dial end vntvrctrmnt a c t i o n * . R e s p o n s i b l e p a r t i a * 
cay &izc fc*- s -ob l t c t t o Crdern r e p a i r i n g t h e a t c t a k e r e m e d i a l 
a c t i o n s th^rese Ivi-ts. R e s p o c a i b l e p a r t i e s once r CfUCLA i n c l u d e , 
among e t h e r s , the. c u r r & c t and p a s t owners or o p e r a t o r s of t h e 
f a c i l i t y wher* t h e d i s c h a r g e o c c u r r e d , acd p e r s o n s who were 
i nvo lved in t h e t r e a t m e n t c r d i s p e s a i cf h a x a r d c o a »Bbs t*nce* 
a r t h e £ i t e . 

F*A has r t a s c n t c b t l l e v * t h a t y r c r ccapany l a a r e s p o n s i b l e 
p a r t y w i t h i n t h e i n t e n t c : CEfCLA. By t h i s l e t t e r , we n o t i f y 
yc-u of cur i n t e n t t c tafec lasujdiat© Remcval A c t i o n , as d e f i n e d 
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in th=" t;ar.ic-nai Oil and Eazardcu* Substarcf's Contingency Plar, 
40 CFI; Part 300, to abate the- signi: leant threat to human health 
po.jed by the groundwater contamination In Forth Elocsfield. The 
epe-cific rc*ova3 action* ccnteaplated by E'PP- fall into two phases, 
Unc>r Fhas*: Tf the thirty-three hoses threatened by the afor*-
jr«-Etioned c rcundwat^r ccnta&inat Sen will be provide-d with bottled 
drinXino wat*?r.' Phase II will consist ct rhe installation cf 
water lsains and nscietrnt ial hoefcups to provide thee* nonee with 
a p-enrars*nt alternative water supply.** 

In addition to the iacediate rcocvei steps outlined above, £F£ 
ear.ectfr that additional corrective seasures aay be required to 
tr.itlgatt the1 ccntinc^d rel«ane cf hazardous substances into the 
ar^endwster and to protect the public h&alth, welfare, and the 
er.vi consent. 

EPA intend? to procet-d iKftcdiattly with the fir&t raat&val action 
referred to abort? -— that in, the provision cf bottled vater tc 
the r.hr<iate-R<*d re^idvnts, Ycu say cc»r forward and vcluntrer tc 
undertake this action yoarsslf by responding to this latter by 
close of buftirte?,"- on Deceffiber 3, 1965 by (1) stating onairblcu-
ou&ly that your coapany will undertake volontarily to properly 
p*rtore this wor>. in accordance with. EPft plant f acd (2) supply-
ins th«t nae*, address and telephone ausker of a representative 
cf your ccspany who will coordinate ths co»B*rncss**nt and comple
tion of this work. This retly eh-;*cld ho sent by expedited 
Rcanft to? 

8r. Charles Cclan 
Site Investigation and Ocffplianc? Eranch 
£xrr$ex>cy and Ressdial fcespcnftft Division 

U.S. Environsental Protection Agency 
26 Federal Plate - Room 737 
Kev YorV, Kev York 1C27G 

(212) 2S4-7C62 

1 It is our under^tandinc that ycu art* already providing 
your frKplcyres «rith bottled, water fur drioXinc purpose*. 
Inasmuch, aft eca>* cf th< faighsst ccataslnant levels in th«; 
ari»£ have been found in the well at your facility* we 
strcr.oly recoBJRend that ycu continue supplying bottled 
water tc ycur e«picy«?«t entil a icore len<j-tc?r» telutien 
can b* adopt*d. 

2 Should any additional hc&es bfc determined tc be at risk, 
thes*: wcuid alio have tc b* served by Phase I and II. 
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Any a9re*e^rt ry ycu r i> vndcrtak* Fhas? I aur.T bi_ matter lei !;?*•£ 
in J* Cor*scr.t Crdrr iê û c? pursuant tc Section 1C6 of CSftCLA , 
42 I..S.C. SHCfc. Rhode y^u decline? tc v.olontsct r.c carry cut 
Phase " ano i-hcu-t Er* hit rtcoirtd tc taVe this cr any other 
rc?r<nFf Actions itself, ynn may bo sublet tc- a cost recovery 
action in accsrtiar.ee- with Section 107 of CI-^CLA, 42 C.S.C. 
S56G7. 

EJA cons icers thp seccrd centevplatere removal acticn rof errt-tf 
tc- etove -vis,, tfc«* in?t»llaticr of water wains and rsstdential 
hec-fceps tc cervr the heir.ee threatened t-y the sroundwator ccr.tair-
lnatlon lc North P l̂cflff i* 1*5 -- tc b« a fccrewhat icD9*r--cc.rs? 
prcj*ct. E?A IK prepared to p-ftrfcrn; this work it*eif« Bowevtr, 
becaua? w* have reason tc believe that you are & responsible 
party within the intent of CEPCLA, we ejrpcct to b« forwarding 
tc yc-u a proposed Crdar* to be tsxcvS pursuant tc- Section 106 
of CEHCLA, 42 U.S.C. ?9tCb, which would recuire ycu to fceth 
soppiant ETA a» the- supplier of bcttletf wator tr« th* thr^aten^c" 
residents (should you not v^iunte»r tc pet'ern* tfcta wcrk i»»t:di-
ateiy in respense to this Jettt-r) and undertake Phase II cf 
the l»Bi»diare ftcenvai Setter. ro'trrcS tc abev*. (if necessary). 
As IP. cur eastern, wc vlll previa* yco with a reasonable opportun
ity tc confer with UP rscardins this Crder an«3 tc convent tc Its 
issuance. 

It you fcav* any question* re^crdin^ this lett&r, you »ay ccntact 
Paul SiEicc, Assistant fisqicnal Coun*?l, 2PA, region IT, at 
(212) 264-5340. 

I reps that you will <*ivc this cattt-r ycur lS-Beciate attention. 

Sincerely yours, 

vi11iac J. Librirzi 
Directcr 
Sawrnfncy and P.eEwcisl 

Se*';,on*2 r e v i s i o n 

c c : £c« i C. J*8?c"cn, I s o . 
Kcrcar. ?:-r,?T,chucK 

bec: Charles Dclan, 2 ERKD-SIC 
Joseph Rctola, 2 FRRD-RP 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION II 

IN THE MATTER OF 

Kaddis Manufacturing Corp., 

Respondent 

Proceeding Under Sections 104 . 
and 122 of the Comprehensive 
Environmental Response, Compen
sation and Liability Act, 42 
U.S.C. §§9604, 9622 

ADMINISTRATIVE ORDER 
ON CONSENT 

Index No. II-CERCLA-90204 

JURISDICTION 

1. This Administrative Order on Consent ("Order") is issued to 
Kaddis Manufacturing Corp. (hereinafter referred to as 
"Respondent") pursuant to the authority vested in the President 
of the United States under Sections 104(a) and (b), 122(a) and 
122(d)(3) of the Comprehensive Environmental Response, 
Compensation and Liability Act, as amended ("CERCLA"), 42 U.S.C. 
§§9604(a), 9604(b), 9622(a), 9622(d)(3), which authority was 
delegated to the Administrator of the United States Environmental 
Protection Agency ("EPA") and duly redelegated to the Regional 
Administrators of EPA. Notice of this Order and the negotiations 
preceding its issuance were provided to the New York State 
Department of Environmental Conservation ("NYSDEC"). 

FINDINGS OF EPA 

The following findings have been made by EPA. 
not join in or admit these findings. 

Respondent does 

2. Respondent is the owner and operator of a manufacturing plant 
located at 1175 Bragg Street in the Town of Lima, Livingston 
County, New York. The plant is used for the manufacture of screw 
machine products and drain and shut-off valves. The plant and 
the property upon which it is located constitute a "facility" 
within the meaning of Section 101(9) of CERCLA, 42 U.S.C. 
§9601(9) (These premises are hereinafter referred to as "the 
Facility."). 

3. Manufacturing operations have been conducted at the Facility 
since approximately 1960. The operators of the Facility have 
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included Wesley Crane (from 1960 to 1962), Enarc-0 Machine 
Products, Inc. ("Enarc-O") (from 1962 to 1986), and Respondent 
(from 1986 to the present). Between 1973 and 1986, Enarc-0 was a 
wholly-owned subsidiary of Respondent. In 1986, Enarc-0 was 
merged into Respondent. Respondent is a corporation organized 
and existing under the laws of the State of New York. 

4. Prior to 1973, the property which, together with the 
manufacturing plant located thereon, constitutes the Facility was 
owned by Wesley and Olive Crane. Between 1973 and 1984, the 
property was owned by Respondent. Since 1984, the property has 
been owned by Country Lane Associates, a partnership of which 
Respondent's president is one of the two members. 

5. The Facility, which covers approximately six acres, is 
situated in a small residential community in the Town of Lima 
known as "North Bloomfield." In addition to the Facility, the 
area includes an automotive repair shop, Crane's Collision, Inc., 
a number of residences and farmland. The community is bisected 
by Honeoye Creek, which flows north to the Town of Honeoye Falls, 
New York. 

6. The geology in the area of North Bloomfield consists of shale 
and is characterized by vertical and horizontal fractures. In 
addition, the soil overlying the shale in the area belongs to the 
Palmyra fine sandy loam series. Having developed from a parent 
material of glacial outwash consisting of sand and gravel, this 
soil is well-drained down to the water table or rock. 

7. During the months of March through November of 1985, NYSDEC, 
the New York State Department of Health ("NYSDOH"), and the 
Livingston County Department of Health ("LCDOH") conducted 
sampling of a potable water supply well at the Facility and 
thirty-eight private residential wells located nearby, also in 
North Bloomfield. The results of this sampling indicated the 
presence of varying concentrations of a number of volatile 
organic compounds ("VOCs"), including, but not limited to, 
trichloroethylene ("TCE") and 1,1,1-trichloroethane, in twenty-
two of these wells. 

8. The highest concentrations of VOCs found as a result of the 
groundwater sampling in North Bloomfield in 1985 were in the well 
at the Facility. Sampling conducted at that well by NYSDEC on 
March 22, 1985 showed TCE at 1800 parts per billion (ppb) and 
1,1,1-trichloroethane at 370 ppb. In addition, sampling 
conducted there by NYSDOH on June 19, 1985 revealed the presence 
of 1,1,1-trichloroethane at 560 ppb, as well as other VOCs. The 
aforementioned concentrations exceed the Maximum Contaminant 
Levels ("MCLs") established for those substances under the Safe 
Drinking Water Act, 42 U.S.C. §§300f, e_£ seq. 

1 o£ n 



3 

9. The VOCs referred to above are hazardous substanc««, as 
defined in Section 101(14) of CERCLA, 42 U.S.C. §9601(14). 

10. Exposure to the VOCs referred to above by ingestion, direct 
contact, or inhalation can result in a number of adverse human 
health effects. 

11. At the time of the discovery of the volatile organic 
groundwater contamination described above, the residents 
in the area threatened by that contamination were relying upon 
wells for their drinking water. In November, 1985 and June, 
1986, EPA authorized the performance of two removal actions 
pursuant to Section 104 of CERCLA, 42 U.S.C. §9604, and Section 
300.65 of the National oil and Hazardous Substances Pollution 
Contingency Plan ("NCP"), 40 CFR §300.65. These removal actions 
included the installation of water mains and hookups to provide 
the residences in the area threatened by the aforesaid 
groundwater contamination with a safe alternate supply of water, 
and, as an interim measure, the provision of bottled water to 
those residences. These removal actions were completed in 1988. 

12. A January 20, 1986 response by Enarc-0 to an EPA request for 
information (hereinafter "Enarc-O's information request 
response") indicates that between 1960 and 1980, a substantial 
quantity of TCE was used at the Facility. Enarc-O's information 
request response also indicates that from 1980 to 1985, the 
company used substantial quantities of 1,1,1-trichloroethane. 

13. Enarc-O's information request response indicates that a 
spill of 1,1,1-trichloroethane occurred at the Facility 
on June 18, 1985. Further, although the response indicates that 
at least some of the contaminated soil was excavated and treated 
by aeration, no soil sampling was conducted to determine whether 
the cleanup conducted was adequate. 

14. EPA has also received information indicating that in 
addition to the spill referred to in paragraph 13 above, disposal 
of waste materials containing spent TCE and/or 1,1,1-
trichloroethane occurred at the Facility on a number of other 
occasions in the past, including the period after Enarc-0 became 
a wholly-owned subsidiary of Respondent. 

15. The volatile organic groundwater contamination detected at 
and near the Facility, and the spills and disposal events 
referred to in paragraphs 13 and 14 above constitute "releases" 
within the meaning of Section 101(22) of CERCLA, 42 U.S.C. 
§9601(22). 
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16. Based on the information available to date, EPA believes 
that the private residential drinking water wells in North 
Bloomfield that have been found to be contaminated with VOCs are 
hydraulically downgradient of the Facility. In addition, the 
only other commercial or industrial establishment in the area, 
Crane's Collision, Inc., has not used chlorinated solvents, 
according to that company's response to an EPA Request for 
Information. These facts, together with those set forth in 
paragraphs 12 through 14 above, and the fact that the well at the 
Facility was found to have the highest VOC concentrations of any 
well sampled during the groundwater sampling referred to in 
paragraph 7 above, support the conclusion that releases from the 
Facility are the likely source of the volatile organic 
groundwater contamination affecting the area. Further 
groundwater and other investigations at the Facility should 
provide additional information relating to this issue and 
regarding the nature and extent of contamination at the Facility. 
Respondent has submitted a work plan for such investigations, 
which is attached hereto as Appendix 1. 

17. Respondent is a "person" within the meaning of Section 
101(21) of CERCLA, 42 U.S.C. §9601(21). In addition, as an owner 
and operator of the Facility at the time of the disposal of 
hazardous substances there, and as a current owner and operator 
of the Facility, Respondent is a responsible party under Section 
107(a) of CERCLA, 42 U.S.C. §9607(a). 

18. Respondent has been given an opportunity to discuss with EPA 
the basis for issuance of this Order and its terms. 

QEQEB 

19. Based on the foregoing and upon the entire administrative 
record, it is hereby ordered and agreed that Respondent shall 
conduct an investigation with respect to the Facility in 
accordance with the requirements set forth below. All activities 
required by this Order shall be completed as soon as possible 
even though maximum time periods for their completion are set 
j forth herein and in the EPA-approved Interim Technical Memorandum 
\referred to below. 

Description of Work 

20. The work plan attached hereto as Appendix 1 (hereinafter, 
the "Work Plan") calls for the performance of an investigation 
designed to determine, among other things, the_Jiy_drog#ologic 
setting of the Facility, and ..the .nature and extent of 
contamination of soil and groundwater at the Facility, The Work 
Plan is also intended to provide further information as to the 
issue of whether releases at or from the Facility are the source 
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of the volatile organic groundwater contamination referred to in 
"paragraphs 7 and 8, above. 

21. Within seventy (70) days of the effective date of this 
Order, Respondent shall complete the activities comprising Tasks 
1 and 2 of the Work Plan and shall submit to EPA for review and 
approval a detailed Interim Technical Memorandum ("ITM") for the 
performance of the remaining tasks described in the Work Plan. 
The ITM shall describe the results of Tasks 1 and 2, and describe 
how the activities comprising Tasks 4 through 7 of the Work Plan 
will be carried out, and shall include, but not necessarily be 
limited to, the following: 

a. a map depicting all sampling locations; 

b. the number and types of samples to be obtained at 
each sampling location and the analyses to be performed; 

c. a detailed schedule for the performance of the 
specific tasks set forth in the ITM; 

d. the overall management plan, including identification 
of contractors and subcontractors and their respective 
responsibilities for performance of the specific tasks 
set forth in the ITM; 

e. a Quality Assurance/Quality Control ("QA/QC") plan 
for all investigations to be performed, which shall be 
prepared in conformance with the EPA publication entitled 
"Test Methods for Evaluating Solid Waste" ("SW-846"), 3d 
ed. (or as further revised and updated), and the EPA 
document entitled "Interim Guidelines and Specifications 
for Preparing Quality Assurance Project Plans" (QAMS-
005/80). The QA/QC plan shall insure that within three 
weeks of completion of the laboratory analyses of each 
round of samples collected, a QA/QC evaluation of 
laboratory data and sampling and analytical procedures is 
done for each sample; 

f. a description of the chain of custody procedures to 
be followed, which shall conform to those set forth in 
SW-84 6; 

g. a Health and Safety Plan prepared in accordance with 
the EPA guidance document, "Standard Operating Safety 
Guides" (OSWER, 1988), and 29 CFR §1910.120. 

h. a Contingency Plan for conducting site activities; 
and 

i. the curricula vitae of all professionals expected to 
participate in the investigation together with a 
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description of the responsibilities and the anticipated 
levels of effort of each of those professionals. 

22. EPA will review the ITM and comment thereon in writing. 
Within thirty (30) days of receipt of EPA's comments. Respondent 
shall amend the ITM as required by EPA's comments or as otherwise 
agreed upon by EPA, and shall submit the amended ITM to EPA. 
EPA's comments will not be inconsistent with the purposes of the 
investigation called for by this Order, which purposes are 
referred to in paragraph 20 above, and will not require the 
performance of field investigations which go beyond the scope of 
the Work Plan. 

23. EPA remains the final arbiter in any dispute regarding the 
sufficiency or acceptability of the ITM, and EPA may modify it 
unilaterally. At such time as EPA determines that the ITM is 
acceptable, EPA will transmit to Respondent a written statement 
to that effect. 

24. Respondent shall perform the investigation called for by the 
Work Plan and the EPA-approved ITM in conformance with those 
approved plans (including the implementation schedule contained 
in the Work Plan and EPA-approved ITM). Respondent shall 
complete all activities specified in the Work Plan and EPA-
approved ITM and, in conformance with the schedule included in 
the Work Plan and approved ITM, shall submit to EPA for review 
and approval a draft report detailing the results of the 
investigation ("Draft Report"). The Draft Report shall include, 
among other things, the raw data obtained, QA/QC documentation, 
and Respondent's evaluation of the sampling data. 

25. Upon receipt of the Draft Report, EPA will review the report 
and comment thereon in writing. Within twenty (20) days of 
-receipt of EPA's comments, Respondent shall amend the Draft 
Report as required by those comments or as otherwise agreed upon 
by EPA, and shall submit the amended report to EPA. 

26. EPA's comments on the Draft Report may require Respondent to 
perform such additional investigatory work (including work which 
goes beyond the scope of the Work Plan) as EPA finds necessary in 
order to properly assess hydrogeologic conditions at the 
Facility, determine the nature and extent of contamination at the 
Facility, or provide information going to the issue of whether 
releases at or from the Facility are a source of the volatile 
organic groundwater contamination referred to in paragraphs 7 and 
8 above. Such work (including any necessary work plans, field 
work and reports) shall be performed by Respondent in a manner 
approved by and in conformance with a schedule approved by EPA. 

27. EPA shall remain the final arbiter in any dispute regarding 
the sufficiency or acceptability of the Draft Report and any 
supplementary submissions prepared in accordance with paragraph 
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26 above, and EPA may modify them unilaterally. At such time as 
EPA determines that the Draft Report is acceptable, EPA will 
transmit to Respondent a written statement to that effect. 
Neither this Order nor EPA's determination that the Draft Report 
is acceptable should be construed as a determination by EPA that 
the investigation conducted by Respondent pursuant to this Order 
constitutes an acceptable Remedial Investigation, as defined in 
CERCLA and the NCP. 

Notification and Reporting Requirements 

28. Until the termination of this Order, Respondent shall 
prepare and provide to EPA written monthly progress reports 
which: (1) describe the actions which have been taken toward 
achieving compliance with this Order during the previous month; 
(2) include all results of sampling and tests and all other data 
received by Respondent during the previous month in the 
implementation of the work required hereunder; (3) describe all 
actions, data and plans which are scheduled for the next month 
and provide other information relating to the progress of the 
work as is customary in the industry; (4) include information 
regarding percentage of completion, all delays encountered or 
anticipated that may affect the future schedule for completion of 
the work required hereunder, and a description of all efforts 
made to mitigate those delays or anticipated delays. These 
progress reports are to be submitted to EPA by the tenth day of 
every month following the effective date of this Order. 

29. Upon the occurrence of any event during performance of the 
work required hereunder which event, pursuant to Section 103 of 
CERCLA, requires reporting to the National Response Center, 
Respondent shall, within 24 hours, orally notify the EPA Project 
Coordinator (or, in the event of the unavailability of the EPA 
Project Coordinator, the Chief of the New York/Caribbean 
Compliance Branch of the Emergency and Remedial Response Division 
of EPA Region II), in addition to the reporting required by 
Section 103. Within 20 days of the onset of such an event, 
Respondent shall furnish to EPA a written report setting forth 
the events which occurred and the measures taken, and to be 
taken, in response thereto. 

30. All work plans, reports, notices and other documents 
required to be submitted to EPA under this Order shall be sent to 
the following addressees: 

3 copies: Chief, New York/Caribbean Compliance Branch 
(including Emergency and Remedial Response Division 
1 un-bound U.S. Environmental Protection Agency 
copy) 26 Federal Plaza, Room 747 

New York, NY 10278 

Attention: North Bloomfield Site Project Manager 
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1 copy: Chief, New York/Caribbean Superfund Branch 
Office of Regional Counsel 
U.S. Environmental Protection Agency 
26 Federal Plaza 
New York, NY 10278 

Attention: North Bloomfield Site Attorney 

31. Respondent shall give EPA at least five (5) business days 
advance notice of all non-sampling field activities and at least 
fifteen (15) business days advance notice of all sampling 
activities to be performed by Respondent pursuant to this Order. 

Respondent's Project Coordinator. Other Personnel 

32. Not later than seven (7) days after the effective date of 
this Order, Respondent shall select a Project Coordinator and 
shall notify EPA in writing of the name, address, qualifications, 
job title and telephone number of that Project Coordinator. 
Respondent's Project Coordinator shall be responsible for 
oversight of the implementation of this Order. He or she shall 
have technical expertise sufficient to adequately oversee all 
aspects of the work contemplated by this Order. EPA 
correspondence to Respondent with respect to this Order will be 
sent to Respondent's Project Coordinator, with a copy to: 

William H. Helferich, III, Esq. 
Harter, Secrest & Emery 
700 Midtown Tower 
Rochester, N.Y. 14604-2070 

Respondent shall have the right to change its Project 
Coordinator. However, Respondent shall notify EPA in writing at 
least seven (7) days prior to any such change. 

33. Respondent shall provide a copy of this Order to each con
tractor and subcontractor retained to perform the work required 
by this Order. Respondent shall include in all contracts or 
subcontracts entered into for work required under this Order 
provisions stating that such contractors or subcontractors, 
including their agents and employees, shall perform all 
activities required by such contracts or subcontracts in 
compliance with this Order and all applicable laws and 
regulations. Respondent shall be responsible for ensuring that 
its contractors and subcontractors perform the work contemplated 
herein in accordance with this Order. 

34. All activities required of Respondent under the terms 
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of this Order shall be performed only by qualified persons 
possessing all necessary permits, licenses, and other authori
zations required by federal, state and local governments. 

Oversight 

35. During the implementation of the requirements of this Order, 
Respondent and its contractors and subcontractors shall be 
available for such conferences and inspections with EPA as are 
necessary for EPA to adequately oversee the work being carried 
out. .. 

Access and Availability of Data 

36. Respondent shall obtain, in a timely fashion, such access to 
the Facility as is necessary for Respondent to carry out the 
requirements of this Order. Respondent shall also use its best 
efforts to obtain, in a timely fashion, such access to any other 
premises where work under this Order is to be performed as is 
necessary for Respondent to carry out the requirements of this 
Order. This Order does not convey any rights of access to 
Respondent. If such access cannot be obtained despite best 
efforts by Respondent, Respondent shall so notify EPA in writing. 
EPA shall then, at its discretion and as appropriate, assist 
Respondent in obtaining access to the premises in question. 

37. EPA and its designated representatives, including but not 
limited to their employees, agents, contractors and consultants, 
shall be permitted to observe the work carried out pursuant to 
this Order. Respondent shall permit EPA and its designated 
representatives to have full access to and freedom of movement at 
the Facility and any other premises where work under this Order 
is to be performed, at all times, including, but not limited to, 
any time that work under this Order is being performed, for 
purposes of inspecting or observing Respondent's progress in 
implementing the requirements of this Order, verifying the 
information submitted to EPA by Respondent, conducting 
investigations relating to contamination at the Facility, or for 
any other purpose reasonably related to EPA oversight of the 
implementation of this Order; provided that Respondent does not 
agree, under this Order, to provide EPA and its representatives 
with access to the plant building at the Facility except during 
all working hours and times when work under this Order is being 
performed. 

38. All data, information and records created, maintained or 
received by Respondent or its contractors or consultants in 
connection with implementation of the work under this Order, 
including but not limited to contractual documents, invoices, 
receipts, work orders and disposal records, shall, without delay, 
be made available to EPA on request. Further, EPA shall be 
permitted to copy all such documents. In addition, no such data. 
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information, or records shall be destroyed for six years after 
completion of the work required by this Order without either the 
express written approval of EPA or a written offer by the 
Respondent to provide such material to EPA, followed by EPA's 
written rejection of that offer. Following that six-y«ar period, 
Respondent shall notify EPA at least 30 days prior to the 
destruction of any such documents. 

39. Upon request by EPA, Respondent shall provide EPA or its 
designated representatives with duplicate and/or split samples of 
any material sampled in connection with the implementation of 
this Order. 

40. All data, reports and other documents submitted to EPA by or 
on behalf of Respondent pursuant to this Order shall be available 
to the public unless identified as confidential by Respondent and 
determined by EPA to merit confidential treatment, in accordance 
with Section 104(e)(7) of CERCLA and 40 CFR Part 2, Subpart B. 
No sampling and monitoring data or hydrological or geological 
data or other information specified under Section 104(e)(7)(F) of 
CERCLA shall be considered confidential. 

41. Notwithstanding any other provision of this Order, EPA 
hereby retains all of its information gathering, access and 
inspection authority under CERCLA, the Solid Waste Disposal Act, 
42 U.S.C. §6901, ei sea.. and any other applicable statute or 
regulations. 

General Provisions 

42. Except where expressly stated otherwise herein, all time 
periods referred to in this Order shall be construed as calendar 
days, rather than business days. 

43. If the date for submission of any item or notification 
required by this Order falls upon a weekend or federal holiday, 
the time period for submission of that item or notification is 
extended to the next working day following the weekend or 
holiday. 

44. This Order shall apply to and be binding upon Respondent and 
Respondent's receivers, trustees, successors and assigns. 
Respondent agrees to instruct its officers, directors, employees 
and agents involved in the performance of the work required by 
this Order to cooperate in carrying out the obligations of 
Respondent under this Order. Respondent agrees that its 
officers, directors, employees and agents involved in the 
performance of the work required by this Order shall take all 
necessary steps to accomplish the performance of said work in 
accordance with this Order. 
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45. All actions performed by Respondent pursuant to this Order 
shall be carried out in conformance with all applicable federal, 
state and local laws, regulations, and requirements, Including, 
but not limited to, the NCP and any amendments thereto. 
Notwithstanding any other provision in this Order, in accordance 
with Section 121(e)(1) of CERCIA, no federal, state or local 
permits shall be required for any portion of the work required 
hereunder that is conducted ̂ entirely on the North Bloomfield 
Superfund Site. Respondent shall obtain all permits necessary 
for off-site work under federal, state or local laws and shall 
submit timely applications and requests for any such permits. 
This Order is not, nor shall it act as, a permit issued pursuant 
to any federal or state statute or regulation. 

46. All work conducted pursuant to this Order shall be performed 
in accordance with prevailing professional standards. 

47. All plans, reports and other submittals required to be 
submitted to EPA pursuant to this Order shall, upon approval by 
EPA, be deemed to be incorporated in and an enforceable part of 
this Order. 

48. Neither the United States Government nor any agency thereof 
shall be liable for any injuries or damages to persons or 
property resulting from acts or omissions by Respondent or 
Respondent's officers, directors, employees, agents, contractors, 
consultants, receivers, trustees, successors or assigns in 
carrying out any action or activity pursuant to this Order; nor 
shall the United States Government or any agency thereof be 
construed or held out as a party to any contract entered into by 
Respondent in carrying out any activities pursuant to this Order. 

49. Respondent agrees to indemnify and hold harmless EPA and the 
United States Government, its agencies, departments, agents and 
employees, from all claims, causes of action, damages and costs 
of any type or description by third parties for any injuries or 
damages to persons or property resulting from acts or omissions 
of Respondent or its officers, directors, officials, agents, 
servants, receivers, trustees, successors or assigns, as a result 
of the fulfillment or attempted fulfillment of the terms and 
conditions of this Order by Respondent. 

50. Nothing herein shall constitute or be construed as a 
satisfaction or release from liability for Respondent or 
Respondent's directors, officers, employees, agents, contractors, 
consultants, receivers, trustees, successors or assigns or for 
any other individual or entity. Nothing herein shall constitute 
a finding that Respondent is the sole responsible party with 
respect to the release and threatened release of hazardous 
substances at and from the Facility or the North Bloomfield 
Superfund Site. 
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51. Nothing contained in this Order shall affect any right, 
claim, interest, defense, or cause of action of any party hereto 
with respect to third parties. 

52. Respondent agrees not to make any claims pursuant to 
Sections 106(b)(2), 111 and/or 112 of CERCLA, 42 U.S.C. 
§§9606(b)(2), 9611, 9612, or any other provision of law, either 
directly or indirectly, for reimbursement from the Hazardous 
Substance Superfund of costs incurred by Respondent in 
complying with this Order. 

53. Nothing in this Order shall be construed to constitute 
preauthorization under Section 111(a)(2) of CERCLA, 42 U.S.C. 
19611(a)(2), and 40 CFR §300.25(d). 

54. No informal advice, guidance, suggestions or comments by EPA 
shall be construed to relieve Respondent of any of its 
obligations under this Order. 

55. a. Respondent's activities under this Order shall be 
performed within the time limits set forth herein, or otherwise 
established or approved by EPA, unless performance is delayed 
by events which constitute a force majeure. For purposes of 
this Order, "force majeure" is defined as any event arising 
from causes beyond Respondent's control. "Force majeure" 
shall not include inability of Respondent to pay the costs 
or expenses associated with complying with this Order or 
increases in such costs or expenses. When an event constituting 
a force majeure occurs, Respondent shall perform the affected 
activities within a time period which shall not exceed the time 
provided in this Order together with the period of delay 
attributed to the force majeure; provided, however, that no 
deadline shall be extended beyond a period of time that is 
reasonably necessary. Respondent shall use its best 
efforts to avoid or minimize any delay or prevention of 
performance of its obligations under this Order. In addition, 
Respondent shall use its best efforts to discover and keep 
apprised of any and all circumstances which may result in a delay 
or prevention of. performance of the work required under this 
Order. 

b. Respondent shall verbally notify the EPA Project Manager 
as soon as possible after discovering that circumstances have 
occurred or are likely to occur which may delay or prevent the 
performance of any activity required by this Order, regardless of 
whether those circumstances constitute a force majeur* or not. 
If the Project Manager cannot be reached. Respondent shall leave 
a message at his or her office. In addition, Respondent shall 
notify EPA in writing within seven (7) calendar days after the 
date when Respondent first becomes aware of the circumstances 
which may delay or prevent performance. Such written notice 
shall be accompanied by all available pertinent documentation 
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including, but not limited to, third-party correspondence, and 
shall contain the following: 1) a description of the 
circumstances, and Respondent's rationale for interpreting such 
circumstances as being beyond its control (should that be 
Respondent's claim); 2) the actions (including pertinent dates) 
that Respondent has taken and/or plans to take to minimize any 
delay; and 3) the date by which or the time period within which 
Respondent proposes to complete the delayed activities. Such 
notification shall not relieve Respondent of any of its 
obligations under this Order. Respondent's failure to timely and 
properly notify EPA as required by this paragraph shall render 
the remaining provisions of this paragraph 55 null and void 
insofar as they may entitle Respondent to an extension of time. 
The burden of proving that an event constituting a force majeure 
has occurred shall rest with the Respondent. 

56. This Order may be amended by mutual agreement of EPA and 
Respondent. Such amendments shall be in writing and shall 
have as their effective date that date on which such amendments 
are signed by EPA. 

Reimbursement 

57. Respondent hereby agrees to reimburse EPA for all costs not 
inconsistent with the NCP which are incurred by EPA in overseeing 
Respondent's implementation of the requirements of this Order. 
EPA will periodically transmit to Respondent accountings of the 
costs incurred by EPA. Such costs will include both direct and 
indirect costs. Respondent shall, within forty-five (45) days of 
receipt of each such accounting, remit a cashier's or certified 
check for the amount of those costs, made payable to the 
"Hazardous Substance Superfund." Such payment shall contain a 
reference to the index number of this Order and shall be mailed 
to the following address: 

EPA - Region 2 
Attn: Superfund Accounting 
P.O. Box 360188M 
Pittsburgh, PA 15251 

Such payment shall also*be accompanied by a letter of explanation 
including the name and address of Respondent, the name of the 
Site (North Bloomfield Site), and the EPA Region number (EPA 
Region II); a copy of the letter and a copy of the check shall be 
sent to the addressees listed in paragraph 30 above. 

Enforcement 

58. EPA reserves the right to carry out any or all of the work 
required of Respondent hereunder if, for example (and without 
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limitation), Respondent fails to comply with any of the 
requirements of this Order. 

59. If Respondent fails, without prior EPA approval, to 
comply with any of the requirements or time limits M t 
forth in or established pursuant to this Order, other than the 
reimbursement requirement established by paragraph 57 above, and 
such failure is not excused under the terms of paragraph 55, 
above, Respondent shall, upon receipt of a written 
demand from EPA, pay a stipulated penalty to EPA in the 
amount indicated below for each day of noncompliance: 

Days After Required Date Stipulated Penalty 

I to 10 days $ 500.00/day 
II to 20 days $1,000.00/day 
21 to 30 days $2,000.00/day 

Any such penalty shall accrue as of the first day after the 
applicable deadline has passed, and shall continue to accrue 
until the noncompliance is corrected, or until the expiration of 
thirty (30) days, whichever is earlier. Such penalties shall 
be due and payable ten (10) days following Respondent's receipt 
of a written demand from EPA. Payment of any such penalty to EPA 
shall be made by cashier's or certified check made payable to the 
"Hazardous Substance Superfund," with a notation of the index 
number of this Order, and shall be mailed to the address set 
forth in paragraph 57 above. A letter stating the basis for the 
penalties, the name and address of Respondent, the name of the 
Site, and the EPA Region number shall accompany each such 
payment; a copy of the letter and a copy of the check shall be 
mailed to the addressees listed in paragraph 30 above. Payment 
of penalties shall not alter in any way Respondent's obligation 
to comply with this Order. 

60. Notwithstanding any other provision of this Order, EPA 
reserves its right to bring an action against Respondent (or any 
other responsible parties) pursuant to Section 107 of CERCLA, 42 
U.S.C. §9607, for recovery of any costs incurred in oversight of 
Respondent's implementation of this Order, and any other response 
costs incurred by EPA with respect to the Facility or the North 
Bloomfield Superfund Site. 

61. Notwithstanding any other provision of this Order, EPA 
reserves its right to take enforcement actions against Respondent 
(or any other responsible parties), including, but not limited 
to, actions for monetary penalties for any violation of law or 
this Order. Such enforcement actions may include, though need 
not be limited to, actions pursuant to Sections 107(c)(3) .and/or 
109 of CERCLA, 42 U.S.C. §§9607(c)(3), 9609. 
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62. Nothing herein shall preclude EPA from talcing any additional 
enforcement actions and/or additional removal or remedial actions 
as it may deem necessary or appropriate for any purpoo*, 
including, but not limited to, the investigation, prevention or 
abatement of a threat to the public health, welfare, or the 
environment arising from conditions at the Facility or the North 
Bloomfield Superfund Site. 

Ttrainpt^on «nj satisfaction 

63. When Respondent concludes that it has completed the work 
required under this Order, Respondent shall so notify EPA by 
submitting a written report demonstrating that Respondent has 
complied with and completed the implementation of this Order. 
That report shall be accompanied by appropriate documentation 
which substantiates Respondent's assertion that the work required 
hereunder has been completed. The report shall further include a 
certification statement, signed by a responsible corporate 
officer of Respondent, which states the following: 

"I certify that the information contained in or accompanying 
this submission is true, accurate and complete. 

"As to (the) (those) identified portion(s) of this 
submission for which I cannot personally verify (its) 
(their) truth and accuracy, I certify, as the company 
official having supervisory responsibility for the person(s) 
who, acting under my direct instructions, made the 
verification, that this information is true, accurate and 
complete." 

If,.following receipt of the aforementioned report, EPA 
determines that the work required hereunder has been fully 
carried out in accordance with this Order, EPA will so notify 
Respondent in writing. 

Effective Date and Effect of Consent 

64. This Order shall become effective immediately upon 
Respondent's receipt of written notice from EPA that the Order 
has been signed by the Regional Administrator of EPA Region II, 
and all times for performance of actions or activities to be 
performed under this Order shall be calculated from said 
effective date. 

65. Nothing contained in this Order shall constitute or be 
construed as an admission by Respondent with respect to any 
factual finding or legal determination. However, Respondent 
agrees not to contest the authority or jurisdiction of the 
Regional Administrator of EPA Region II to issue this Order, and 
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also agrees not to contest the validity or terms of this Order in 
any action to enforce its provisions. Further, by consenting to 
this Order, Respondent waives any right it may have to seek 
reimbursement pursuant to Sections 106(b)(2), 111 and/or 112 of 
CERCLA for the response costs incurred by it in complying with 
this Order. 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

WILLIAM J. MUSZYNSK^P.E. Date of Issuance 
Acting Reaional Administrator 
U.S. Environmental Protection Agency 
Region II 
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CONSENT 

The Respondent identified below has had an opportunity to 
confer with EPA to discuss this Order. The Respondent hereby 
consents to the issuance of this Order and to its terms. 
Furthermore, the individual signing this Order on behalf 
of Respondent certifies that he or she is fully authorized to 
agree to the terms and conditions of this Order and to legally 
bind Respondent. 

KADDIS MANUFACTURING CORPORATION 

^A^^AJtti 
(signature) DAT 

ROHALD IAHHUCCI 

, Q.Q, m q 

(printed name of signatory) 

PRESIDENT 

(title of signatory) 

n o<r n 
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WATER EN0INEER, 
ENGINEER 
DIRECTOR 

FILE: 
SPILL 
SPILL 
SPILL 

RUCKING MATLACK 
NUMBE1 

DATE: B3-06-1S 
TIMES 1450 

ACK TRUCK IN 

TIME: .1450 WHO! 
REPRESENTINGa (716-624-3070) 

OIL .S* HAZARDOUS MATERIALS SPILL - FACT SHEET 
REVIEWED' BY 

REGIONAL 
.. REGIONAL 
REGIONAL 

REGIONAL NOTIFICATION 
- DATEs. B5-06-181 

CALLER! GARY BALL 
INITIAL A8ENCY.NOTIFIED 
DATE: TIMEi ' WHOi 
CALLER: . REPRESENT INI 
MATERIAL SPILLEDs 1,1,1 TRICHLCROETNANE 
QUANTITY SPILLEDs <50 f3AL..S B LOST! RECOVERED* 
LOCATION* ENARCO MACHINE PRODUCTS, i73 5RAGG (AT MARTIN ST) 

TOWNi LIMA COUNTY! 
RESOURCE AFFECTED: GROUND DRAINAGE AREAi 
EXTENT OF SPILL: IN SOIL UNDER TANK 
WEATHER AND WATER CONDITIONS: DRY 

PROBABLE SOURCE OR CAUSE OF SPILLi MATLACK TANK TRUCK OVERFILLED A 1000 GALLON 
ABOVEGROUND STORAGE TANK AT ENARCO. TANK INTIALLY HAD ISO GALLONS AND 700 WAS 
ORDERED. TANKER HAD 13B6 GALLONS, 620GALS. REMAINED IN COMPARTMENT AFTER DELIVE 

VAL VELEY 
ENARCO MACHINE 

1 

LIVINGSTON 

NOTIFICATION 
DOT 
LOCAL UNIT 
OILVHAZMAT LINE 

DATE: TIME: WHO: 
DATE: TIME: WHO: 
DATE: TIMSs WHO: 

•CONTAINMENT ACTION: ENARCO PERSONNEL DUG CUT CONTAMINATED SOIL AND SPREAD IT C 
FLAT ON PARKING LOT TO DRY OUT IN STRONG WINDS. FOLLOWUP AT 2000 SHOWED 
CLEANUP ACTION: ADDITIONAL BLACK PRODUCT WHICH MANAGER WAS ADVISED TO REMOVE. 

'DAVE KISER ADVISED SAME ON SUBSEQUENT VISIT ADVISED ADDITIONAL "SOIL - REMOVED. •.-

-PERSONNEL ON SCENE: PAUL LJNDENFELSER, ' DAVE KISER, DEC- , 

-VIOLATIONS AND LEGAL ACTION? 

"- PENALTY COLLECTED! 
V NOTES — : MATLACK TRACTOR, AA-.10777 (PA) ,. TRAILER, TH-57G31 <PA> : LEE 
SCANDRELL, DRIVER " , . .„,:^^--^s;\ . ^ V ^ ^ -

... - ^ " i ^ i ^ •'; •:. 

§§*&-.... > ••• ••- • ' ^ ^ f e ^ 
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f/LB. 
REMOVAL ACTION FACT SHEET (2/26/93) 

NORTH BLOOMFIELD 
TOWN OF LIMA, LIVINGSTON COUNTY, NEW YORK 

REGION: II NPL: No 
ESTIMATED PROJECT COST: $760,000 OSC: Pane/Rotola 
INCIDENT CATEGORY: Groundwater contamination Agnihotri/ 

Hensley/ 
Makarewicz/ 
Shaw 

START DATE:December 2, 1985 COMPLETION DATE:June 3, 1988 
(PRP)November 26, 1990 February 26, 1991 

INCIDENT DESCRIPTION: 
Potable water wells, at the North Bloomfield site, were found to 
be contaminated with Volatile Organic Compounds (VOCs). One 
industry and 33 residences were identified as being in the 
affected area. 

The USEPA officially recognized two potentially responsible 
parties (PRPs): Enarc-O-Machine Products, Inc., and its parent 
company, Kaddis Manufacturing Corporation. The PRPs denied 
resposibility. The highest contamination found was at the Enarc-
O-Machine Products, Inc. facility. 

MATERIALS: 
VOCs—the contaminant of highest concentration was 
trichloroethylene (1,800 ppb). Other contaminants are 1,1-
trichloroethane, trans 1,2-dichloroethene, 1,1,2-trichloroethane 
and tetrachloroethylene in the well water. 

THREATS: 
Direct exposure to VOCs through ingestion and inhalation. 

ACTIONS: 
Bottled water delivery was initiated on December 2, 1985, and was 
maintained until a permanent supply of safe drinking water was 
provided. The installation of a water main in the affected area 
and area at risk began on July 13, 1987. 

Due to the presence of a highly resistant dolomitic rock 
formation, the progress slowed, requiring additional time and 
funds for completion of the project. A ceiling increase was 
submitted for $289,100 and was approved on January 19, 1988. Its 
approval raised the existing ceiling of $553,000 to $842,100. 

A total of 4,700 linear feet of water main, nine fire hydrants 
and 34 service connections were installed, providing a permanent 
potable water supply to the affected 33 homes and one industry. 
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The USEPA then began enforcement actions to recover the funds 
expended during the Removal Action. An Administrative Order on 
Consent was issued on September 25, 1989 requiring the PRPs to 
perform a testing program to verify whether they had indeed 
caused the contamination. 

This program included the construction of test wells and the 
sampling thereof. 

The PRPs performed investigative work designed to determine, 
among other things, the hydrogeologic setting of their facility 
and the nature and extent of contamination of soil and 
groundwater at the facility and to determine whether releases at 
or from their facility were the source of the volatile organic 
groundwater contamination in the area. Upon completion of the 
investigative work, a Draft Report was issued to the EPA and 
after modifications was accepted. The Draft Report and all 
previous evidence confirmed that the PRPs were the source of the 
groundwater contamination. 

PRESENT STATUS: 
The removal actions are complete and no further removal activity 
is anticipated. OSC Report for the construction of the water 
main was issued on September 23, 1991. 

All actions stipulated in the original Action Memorandum and in 
the Administrative Order ort Consent have been successfully 
completed. 

The Region 2 of the USEPA and US Attorneys reached a settlement 
with the PRPs in a cost recovery case. The settlement provides 
for the reimbursement of approximately $1 million in emergency 
response costs incurred by the government at the North Bloomfield 
Site. 

New York State is pursuing an RI/FS. 
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DEC 19 im 
UNITEf rATES ENVIRONMENTAL PROTECJIOh ENCY 

Worth Eloonfield, Town of Lisa, IVI Action Memorandum - Bottled 
VJazsr Supply 

Joseph Rotola, Environmental Scientist 
Pespcnse and Prevention Branch 

File 

The intent of this memo is to explain a variance for the action 
memorandum approved by ^illia.T Librizzi on Uov. 27, 1985 which 
addresses the supply or bottled water to residents of North 
Bloocnfield, TOY. 

Regional management decisions concerning provisions of bottled 
water to potential responsible parties has concluded that neither 
Enarc-O-Machine Co. or Crane1-: Collision should receive bottled 
water at this ti:ne. 

W. Librizzi, 2ERR 
F . Rubel, 2ERR-RP 
G. Pavlou, SRR-KYCRA 
S. Luftig, 2ERR-0D 
•;?. i'mgdan, ORC-wTS 
J. Marshall, 20EF 
G. Zachos, 2ERR-RR 
V. Fitruzzello, 2SRR-SIC 
M. MJones3, V7H-5 483 

0 f X 

SYMBOL 1 

SURNAME k 

CONCURRENCES 

• 2 
LEER 

DATE H W&fa/s * 
EPA Form 

Zachos 

.nfitbr 

Rubel 

'•"Fl VE:"'"Nor tli ' 'Bloomf I il'd," Town 
a^i3.^9g^§9.: .D:: i l2/3Al.7. / .a5ift4 

b'f'Li'ina 

OFFICIAL FILE COPY 

•U.S. GPO : 1934-436-336 
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J'v is fe vJ . 3 w J 

EXPRESS MAIL • : 

Richard S. Mayberry, Esq. • ' '. . ' 
Mayberry, Licht & Goldman 
Suite 800 ' , ' -
47 South Fitzhugh Street 

Rochester, N.Y. 14614-2280 

Re: North Bloomfield Action Memorandum 

Dear Mr. Mayberry: 

This is to confirm that on June 11, 1986, the Regional Administrator 
of Region II of the U.S. Environmental Protection Agency (EPA) 
sighed an Action Memorandum calling for the installation of water 
mains and residential hookups to provide the residences threatened 
by ,the volatile organic groundwater contamination in North 
Blqomfield, Town of Lima, New York with a permanent, safe 
alternative source of drinking water. As was noted in the Action 
Memorandum, however, EPA cannot carry out this project until 
funds for its implementation become available. In the meantime, 
EPA will continue to provide bottled water to the residences at 
ri£k'. 

Sincerely yours, 

Paul Simon 
Assistant Regional Counsel 
New York/Caribbean Superfund Branch 
Office of Regional Counsel 

bcc: Charles Dolan, 2ERRD-SIC , 
Joseph Rotola, 2ERRD-RP ,/ 

I o f t 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF NEW YORK 

UNITED STATES OF AMERICA, 

P l a i n t i f f , 

v . 

KADDIS MANUFACTURING CORP.; 
COUNTRY LANE ASSOCIATES; 
RONALD IANNUCCI; 
REGINA IANNUCCI; . 
THOMAS A. SOLBERG; a n d 
MICHAEL TEDESCHI, 

D e f e n d a n t s . 

CONSENT DECREE 

T h i s C o n s e n t D e c r e e ( " D e c r e e " ) i s e n t e r e d i n t o b y a n d 

b e t w e e n P l a i n t i f f U n i t e d S t a t e s o f A m e r i c a ( " U n i t e d S t a t e s " " ) a n d 

D e f e n d a n t s K a d d i s M a n u f a c t u r i n g C o r p . , C o u n t r y L a n e A s s o c i a t e s , 

R o n a l d I a n n u c c i , R e g i n a I a n n u c c i , Thomas A . . S o l b e r g , a n d M i c h a e l 

T e d e s c h i ( c o l l e c t i v e l y " S e t t l i n g D e f e n d a n t s " ) . 

T h e U n i t e d S t a t e s , o r . - b s h a l f o f t h e A d m i n i s t r a t o r o f 

t h e U n i t e d S t a t e s E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( " E P A " ) , f i l e d 

a C o m p l a i n t i n t h i s a c t i o n c o n c u r r e n t l y w i t h t h e l o d g i n g o f t h i s 

C o n s e n t D e c r e e , a l l e g i n g t h a t t h e S e t t l i n g D e f e n d a n t s a r e j o i n t l y -

a n d s e v e r a l l y l i a b l e t o t h e U n i t e d S t a t e s , p u r s u a n t t o S e c t i o n 

107 o f t h e C o m p r e h e n s i v e E n v i r o n m e n t a l R e s p o n s e , C o m p e n s a t i o n , 

a n d L i a b i l i t y A c t ("CERCLA"), 42 U . S . C . § 9 6 0 7 , f o r c o s t s i n c u r r e d 

by t h e U n i t e d S t a t e s i n r e s p o n d i n g t o t h e r e l e a s e o r t h r e a t o f 

I of N 
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release of hazardous substances at the North Bloomfiel-d Site (the 

"Site"). 

Between 1985 and 1988, EPA conducted two removal 

actions at the Site pursuant to Section 104 of CERCLA, 42 U.S.C. 

§9604. These removal actions included, inter alia, the provision 

of bottled water and the extension of a municipal water main so 

as to provide residences at the Site with an alternate supply of 

water. 

The objective of this Decree is to settle the United 

States' claims against the Settling Defendants under Section 107 

of CERCLA for the xeimbursement of Response Costs, as defined 

herein, incurred by the United States at the Site prior to and 

including September 23, 1989. 

The parties have entered into this decree in good faith 

to avoid expensive and protracted litigation and to settle the 

claims raised by the United States in this* action. The parties 

agree that settlement of this action is in the public interest. 

Settling Defendants deny any and all legal or equitable 

liability under any federal, state or local statute, regulation, 

ordinance, or common law for any response costs, damages or 

claims caused by or arising out of conditions at or arising from 

the Site. By entering into this Decree, or by taking any action 

in accordance with it, Settling Defendants do not admit any 

allegations contained herein or in the complaint, nor do Settling 

Defendants admit liability for any purpose or admit any issues of 

law or fact or any responsibility for the alleged release or 

- - • - % 0Jr N 
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threat of release of any hazardous substance into the 

environment. 

NOW, THEREFORE, before adjudication of the merits of 

this case and with the consent of the parties to this Decree, it' 

is ORDERED, ADJUDGED, AND DECREED as follows: 

I. JURISDICTION 

This Court has jurisdiction over the subject matter of 

this action and over the parties to this Decree, pursuant to 28 

U.S.C. §§1331, 1345 and 1391(b) and Section 113(b) of CERCLA, 42 

U.S.C. §9613(b). The Complaint states a claim -upon which the 

Court may grant relief. Settling Defendants waive any objection 

they may have to the jurisdiction of the Court or to venue for 

the purpose of entry, enforcement, or modification of this 

Consent Decree. Settling Defendants waive service of summons. 

II. PARTIES BOUND 

A. This Decree shall apply to and be binding upon the 

Settling Defendants, their directors, officers, employees, agents 

successors in interest, assigns, receivers and trustees and upon 

all firms, subsidiaries, divisions, affiliates, parent 

corporations, and all corporations acting under or for them. 

This Decree also is binding upon the United States on behalf of 

EPA. 

B. Until termination of this Decree, each Settling 

"Defendant agrees to provide its successors and assigns written 

3 of IH 
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notice of "this Consent T>ecree and "to provide notice -co £PA, in 

accordance with Section VII, of such successorship or assignment. 

C. Each undersigned representative of Settling 

Defendants certifies that he or she is fully authorized to enter 

into this Decree, to execute this Decree, and to bind that party 

to this Decree. 

III. DEFINITIONS 

The following definitions shall apply in this Decree: 

A. "Response Costs" shall mean all costs and expenses 

incurred by -the United States pursuant to Section 104 of CERCLA, 

42 U.S.C. §9604, prior to and including September 23, 1989, 

whether known or unknown, with respect to the North Bloomfield 

Site, including, but not limited to, all direct and indirect 

costs and expenses incurred (including administrative, 

investigative, legal expenses and attorneys* fees and overhead) 

and pre-judgment interest thereon, in connection with the 

prevision of bottled water to residents of the Site and the 

extension of a municipal water main so as to provide residences 

at the Site with an alternative supply of water. 

B. "North Bloomfield Site" or "Site" shall refer to 

the manufacturing plant operated by the Kaddis Manufacturing 

Corp., located at 1175 Bragg Street in the Town of Lima, New 

York, and the surrounding area. 

<-l o£ 14 
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C. Titles of sections in this Consent Decree are for 

convenience only and neither limit, amplify, nor construe the 

provisions of this Consent Decree. 

D. Terms not otherwise defined herein shall have their 

ordinary meaning unless defined at Section 101 of CERCIA, 42 

U.S.C. §9601, or in the National Contingency Plan (MNCPn) , 40 

C.F.R. Part 300, in which case the definition in Section 101 or 

the NCP shall control. 

IV. REIMBURSEMENT OF RESPONSE COSTS 

A. The Settling Defendants shall pay to the United 

States the sum of nine-hundred and eighty-three thousand, seven 

hundred and fifty-eight dollars and ninety-eight cents 

(S9S3,753.98) within thirty (30.) days of entry of this Decree. 

Payments made pursuant to this Section shall be made by 

certified or cashier's check payable to the "EPA Hazardous 

Substance Superfund" and shall be transmitted by certified mail, 

return receipt requested, to the following address: 

U.S. Environmental Protection 
Agency - Region II 

Attention: Superfund Accounting 
P.O. Box 360188M 
Pittsburgh, PA 15251 

A notice shall accompany the transmittal of such 

payment which shall state that it pertains to the North 

Bloomfield Site and shall include the case name, the court, the 

civil action number, the Department of Justice file number (#90-

11-3-777) , and the name of each Settling Defendant on whose 

behalf the payment of the amount specified in this Section has 

• - • • • • £ oQ IH 



6 

been made. Any Settling Defendant "whose name does not appear on 

said notice shall not be deemed to have resolved its liability to' 

the United States within the meaning of Section 113(f) of CERCLA, 

nor shall any such Settling Defendant receive the benefit of the 

Covenant Not to Sue contained in Section V. Copies of the check 

and transmittal notice shall be concurrently transmitted to the 

court and to counsel for the United states identified in Section 

VII. 

B. The Settling Defendants represent that the 

contributions that each of them will make pursuant to this 

settlement have been separately agreed upon by the Settling 

Defendants. The United states is not a party to and does not 

approve or disapprove of any allocation agreed upon by the 

Settling Defendants. The Settling Defendants are jointly and 

severally liable for making the payments required by this 

Section. Any claims or agreements among the Settling Defendants 

or between the Settling Defendants and their insurers are not 

governed by this Decree. 

C. If payment is not received on or before the due 

dcitc, interest shall be assessed at the annual rate established 

pursuant to 31 TJ.S.C. §3717 on the overdue amount from the due 

date given in this Consent Decree through" the date of payment. A 

penalty of up to 6% per annum also may be applied on any -

principal amounts not paid within ninety (90) days of the due 

date, which penalty will be charged for the entire period after 

the due date. After a failure by the Settling Defendants to make 

payment as required by this Decree, Settling Defendants shall be 

£ of W 
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liable for all litigation and other enforcement costs incurred by 

the United states to enforce this Decree or otherwise obtain such 

payment. 

V. COVENANT NOT TO SUE 

A. In consideration of the entry of this Decree, the 

Settling Defendants covenant not to assert any claims or demands 

against the United States that seek to recover or recoup any sums 

paid under this Decree for Response Costs, as defined herein. 

Further, Settling Defendants agree not to assert any causes of 

action, claims or demands against "the United States for 

reimbursement from the EPA Hazardous Substance Superfund, 26 

U.S.C. §9507, including claims pursuant to Sections 111 and 112 

of CERCLA, 42 U_S.C. S§9611 and 9612, for Response Costs at the 

North Bloomfield Site, or assert any other claims or demands for 

sums paid in settlement of this matter. 

B. Upon payment of the amount specified in Section IV, 

the United States agrees not to take further civil judicial or 

administrative action against the Settling Defendants for 

reimbursement of Response Costs, as defined herein. 

C. This covenant not to sue shall not extend to any 

persons or legal entities other than the Settling Defendants. 

D. Upon receipt by the United States of the payment 

required by Section IV, the Settling Defendants will have 

resolved their liability to the United States for the Response 

Costs,- as defined herein, -and pursuant to CERCLA -§113(f), shall 

7 £ N 
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not be liable for claims -for contribution for Response Costs as 

so defined. 

E. Nothing in this Consent Decree shall be deemed to 

constitute a preauthorization of a CERCLA claim within the 

meaning of 40 C.F.R. §300.700(d). 

F. Settling Defendants hereby agree to pay their own 

attorneys' fees and costs that have been incurred in this action. 

VI. RESERVATION OF RIGHTS 

A. Notwithstanding any other provision of this Consent 

Decree, -the United* States retains all authority and reserves all 

rights to take any and all response actions authorized by law. 

Except as provided in Section V, the United States 

reserves all claims, demands, and causes of action, past or 

future, judicial or administrative, in law or equity, including 

but not limited to, cost recovery and injunctive relief and 

natural resource damages, against any person or entity, including 

Settling Defendants. Except as provided in Section V, nothing 

contained herein shall in any way limit or restrict the response 

and enforcement authority of the United States to initiate 

appropriate action, either judicial or administrative, under 

Sections 104, 106 and 107 of CERCLA, 42 U.S.C. §§9604, 9606 and 

9607, or any other provision of law, against Settling Defendants 

or against any other person or entity not a party to this Decree. 

Any claim or defense which the Plaintiff or Settling Defendants 

may have against any other person or entity not a party to this 

. . . .. 8 of H 
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Decree, including but not limited to claims for indemnity or 

contribution, is expressly reserved. 

B. The United States1 covenant not-to sue shall not 

apply/ inter alia, to the following: 

1) claims based upon failure of Settling 

Defendants to meet the requirements of this Consent Decree; 

2) liability for damages to natural resources, as 

defined in Section 101(6} of CERCLA, 42 U.S.C. §9601(6); 

3) claims based upon criminal liability; 

4) liability for costs incurred by the United 

States in connection with the North Bloomfield Site on or after 

September 23, 1989; or, 

5) liability for any matter not covered by this 

Consent Decree. 

C. In any subsequent administrative or judicial 

proceeding initiated by the United States 'for injunctive relief, 

recovery of response costs or other appropriate relief relating 

to the release or threatened release of hazardous substances into 

the environment at the North Bloomfield Site, the Settling 

Defendants shall not assert that the United States is in any 

manner precluded or barred from instituting such an action by the 

principles of res judicata or rules against claim splitting. In 

addition, Settling Defendants waive the right to contest the 

validity or terms of this Consent Decree. 

°l of IH 
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VII. NOTICES 

Whenever, under the terns of this Consent Decree, 

written notice is required to be given to the United States, it 

shall be directed to the following addresses: 

As to the EPA: 

Chief, New York/Caribbean Superfund Branch 
Office of Regional Counsel 
United States Environmental Protection Agency 
Region II 
26 Federal Plaza, Room 437 
New York, NY 10278 

Attn: Douglas Fischer 

As to DOJ: 

C h i e f , E n v i r o n m e n t a l E n f o r c e m e n t S e c t i o n 
E n v i r o n m e n t & N a t u r a l R e s o u r c e s D i v i s i o n 
D e p a r t m e n t of J u s t i c e 
P . O . Box 7611 
Ben F r a n k l i n S t a t i o n 
W a s h i n g t o n , D.C. 20044 

A t t n : Gregory J a f f e 

V I I I . EFFECTIVE DATE 

T h i s C o n s e n t Decree i s e f f e c t i v e upon t h e d a t e of i t s 

e n t r y by t h e C o u r t . 

IX. RETENTION -OF JURISDICTION 

The C o u r t s h a l l r e t a i n j u r i s d i c t i o n o f t h i s m a t t e r f o r 

t h e p u r p o s e of e n f o r c i n g t h e terms of t h i s ' D e c r e e . 

X. TERMINATION AND SATISFACTION 

Upon r e c e i p t by t h e U n i t e d S t a t e s o f t h e payment 

r e q u i r e d by S e c t i o n IV, S e t t l i n g D e f e n d a n t s s h a l l have s a t i s f i e d 

JO o f /</ 
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their obligations under this Decree and the "Decree shall 

terminate, provided that the termination shall not alter the 

provisions of Section V (Covenant Not to Sue) and Section VI 

(Reservation of Rights) and such other continuing rights of the 

United States and the Parties Bound by this Decree. 

Dated and entered th -2r 

UNITED STATES DISTRICT JUDGE 

J| of lH 
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WE HEREBY CONSENT to the entry of this Decree: 

Date 

•0^3 /<? / 
Date 

FOR THE UNITED STATES OF AMERICA: 

RICHARD B. STEWART 
Assistant Attorney General 
Environment and Natural Resources 
Division 

U.S. Department of Justice 

Gregory jaffe 
Environmental Enforcement Section 
U.S. Department of Justice 
P.O. Box 7611 
Ben Franklin Station 
Washington, DC 20044 

r ii l i 

DENNIS VACCO 
United States Attorney 
Western District of- New York 

TAFFE 
iifirtant United States Attorney 

Western District of New York 
233 U.S. ̂ Courthouse 
100 State Street 
Rochester, New York 14614 

l oC N 
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.**'" 

MAY 22 1991 C^M* 
Date CONSTANTIN] 

Regional 
U.S.-Environmental Protection 
Agency 

Region II 
26 Federal Plaza 
New York, NY 10278 

12 o f /</ 
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FOR SETTLING DEFENDANTS: 

Ddte / Donald lannucci, President 
KADDIS MANUFACTURING CORPORATION 

sA1??' 
Date ' Ronald lannucci. Partner, on behalf of 

COUNTRY LANE ASSOCIATES 

Date ' Ronald lannucci. Partner 
COUNTRY LANE ASSOCIATES 

S >j.2- ! c 

Date 
By: 

Regiria lannucci, Partner 
COUNTRY LANE ASSOCIATES 

Date 
b4iL By : -^N n*** Thomas A. Solberg, Partner 

COUNTRY LANE ASSOCIATES 

r/W 9/ 
Date Michael Tedeschi, Partner 

COUNTRY LANE ASSOCIATES 

\H of IV 
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City of Rochester 

Department of Office of the Commissioner 
Environmental Services city Hall 

30 Church Street 
Rochester. New York 14614 
November 25 , 1986 

Paul Simon, Esq. 
U.S. Environmental Protection Agency 
26 Federal Plaza 
New York, N.Y. 10278 

Re: Proposed Lima D i s t r i c t No. 1 

Dear Mr. Simon: 

On October 4, 1986, James E. Malone, former Commissioner of 
Environmental Services offered to recommend to our City Council that 
the City should contract to sell potable water to the Ideson and Martin 
Road area within the Town of Lima. This water would be available from 
Conduit I which is owned by the City of Rochester and crosses .Martin 
Road about 700 feet west of Ideson Road. 

The Monroe County Water Author!ty also has a potable water supply 
on Bloomfield Road (Route 65) in West Bloomfield. The Authority has 
agreed to sell supplemental water to the City from this supply, for 
resale to the customers in Lima and they have further agreed that they 
will not oppose the City's providing the water supply for this Ideson-
Martin Road area. 

Therefore, The City of Rochester can provide the only public water 
supply within a feasible distance from the Ideson-Martin Road area. 

Sincerely, 

Edward Dor 
Commissioner of Department of 
Environmental Services 

ED:RCM:ma 

/ o f f 

*• "All America City" Equal Opportunity Employer M/F 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-377 

Date: October 3. 1994 Time: 10:25 AM fr PM [\ 

Outgoing Call 

To: Brenda Greene (7\G\ 346-5568 
Telephone No. 

Affiliation: Livonia Town Water Department 

Malcolm Pirnie Staff: Warren K. Parrv^^ r609̂  860-0100 
Telephone No. 

Summary of Conversation: 

I spoke with Ms. Greene concerning the water system for the Town of Livonia. The 
following communities receive water from Rochester: 

Hemlock; 
South Livonia; 
Livonia Center; and 
Village of Livonia. 

Lakeville and Tuxedo Park both receive water from Conesus Lake, however, they will be on 
the Rochester water system in the spring. Approximately 685 people are served by the 
system on Conesus Lake. The intake is located between Gray Shores and Pebble Beach 
Road on the west side of the lake. The water is chlorinated prior to distribution. It is 
tested and they have never had any problems with the water. 

There are other communities along the lake that may use lake water, and may have their 
own intakes. Ms. Greene said there is no way to determine who withdraws water privately. 
However, she believes most people are on Rochester's system. 

Ms. Greene also suggested calling the Village of Livonia to see if they have information on 
wells or these smaller communities. 

O £ 
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ARCS II CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 19. 1994 

Outgoing Call 

To: Linda Banfield 

Affiliation: Village of Lima Clerk's Office 

m e ) 624-2210 
Telephone No. 

Malcolm Pirnie Staff: Warren K. Parry] \&f f6091 860-0100 
Telephone No. 

Summary of Conversation: 

I called the Village to see if they were on public or well water. They are supplied by 
Rochester water up to the Village Limits. 
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ARCS H CONTRACT 6S-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 19. 1994 

Outgoing Call 

To: Grepg Wvsoclci (1\G\ 442-2000 
Telephone No. 

Affiliation: Monroe County Water Authority 

Malcolm Pirnie Staff: Warren K. Parrv £>^ (609^ 860-0100 
Telephone No. 

Summary of Conversation: 

I called Gregg to determine the limits of the Monroe County Water Authority (MCWA) 
district He indicated that the Town of Mendon and the Village of Honeoye Falls are both 
supplied by MCWA water. This includes areas such as Sibleyville, Tomlinson Corners, and 
Rochester Junction. MCWA also services the area of North Bloomfield on the east side of 
Honeoye Creek. Their water main runs just beyond the intersection of Quaker Meeting
house Road and Route 65. Additionally, the MCWA also services Rush. The MCWA 
obtains its water from Lake Ontario, and from Rochester City conduits from Hemlock 
Lake. 

Time: 1:05 AM n PM fr 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 19. 1994 

Outgoing Call 

To: Town Clerk 

Time: 1:30 AM f] PMff 

(116} 624-2914 

Affiliation: Town of West Bloomfield 
Telephone No. 

Malcolm Pirnie Staff: Warren K. Parrv/^ (j>' 

Summary of Conversation: 

reogi seo-oioo 
Telephone No. 

The Town of West Bloomfield is served by water from Hemlock Lake. There is also some 
MWCA water blended into the system. This is the only major community southeast of the 
site. 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 19. 1994 

Outgoing Call 

To: Ralph VanHouten 

Time: 1:46 AM \] P M f l ^ " 

Affiliation: Livingston County Health Department 

Malcolm Pirnie Staff: Warren K. Parrv ;t; e& 

Summary of Conversation: 

(1\€\ 241-121Q 
Telephone No. 

r609l 860-0100 
Telephone No. 

Mr. VanHouten indicated that the area of North Bloomfield served by Rochester water is 
correct as indicated by the dark lines on the attached map. Those who live on York Road 
and south on Bragg Street are on well water. There are no surface water intakes on 
Honeoye Creek in Livingston County. 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 19. 1994 

Outgoing Call 

To: George Fedoriw 

Time: 2:35 AM \] PM^[]X' 

T7161 274-6000 

Affiliation: Monroe County Health Department 

Malcolm Pirnie Staff: Warren K. Parrv 

Summary of Conversation: 

Telephone No. 

1^609^860-0100 
Telephone No. 

I called Mr. Fedoriw to find out if there were any surface water intakes on Honeoye Creek 
in Monroe County. There are no surface water intakes. All water is supplied by Lake 
Ontario, Conesus Lake, or Hemlock Lake. 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 20. 1994 Time: 9:48 AM [J PM Q 

Outgoing Call 

To: Eunice (716) 428-7568 
Telephone No. 

Affiliation: Rochester Water Works - Engineering Department 

Malcolm Pirnie Staff: Warren K. ParrV-^ (609) 860-0100 
Telephone No. 

Summary of Conversation: 

I called the RWW to confirm their source of water. Their main source is Hemlock Lake, 
however, they do use some water from Lake Ontario. 
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MALCOLM PIRNIE, INC. PROJECT NOTE 

TO: Project File DATE: December 21, 1994 
FROM: Warren K. Parry PROJECT #: 8003-355 
SUBJECT: Stream Flow Rates SITE NAME: North Bloomfield Site 

This project note summarizes information contained in the USGS Water-Data Report NY-90-3 (Attached). 

USGS gauging station 04229500 is located on Honeoye Creek, at Honeoye Falls, NY. The mean flows for this 
gauging station for water years 1989 and 1990 are 122 and 163 cubic feet per second (cfs), respectively. The 
average, therefore, over the two years is 143 cfs. This gauging station is approximately 2.5 miles down the 
15-mile surface water pathway. 

Stream flow rates are also recorded in the Site Assessment report prepared by O'Brien and Gere, dated May 1991. 
The recorded stream flow rates were 110.6, 251.6, and 286.3 cfs. The average flow is therefore 216.17 cfs. The 
flow for Honeoye Creek is assumed to be between 143 and 216 cfs. 

SFLWRATE.XLS Page 1 3/15/95 



Water Resources Data 
New York 
Water Year 1990 

Volume 3. Western New York 

by J.B. Campbell, CO. Szabo, D.A. Sherwood, and D.D. Deloff 

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT NY-90-3 
Prepared in cooperation with the State of New York 
and with other agencies 
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FIGURE 1 .— LOCATION OF GAGING STATIONS AND 



STREAMS TRIBUTARY TO LAKE ONTARIO 105 

04229500 HONEOYE CREEK AT HONEOYE FALLS. NY 

LOCATION.-Lat 42'57'26". long 77*35'2r, Monroe County. Hydrologic Unit 04130003, on right bank 25 ft downstream from bridge on State 
Highway 65 at Honcoye Falls, and 15.3 mi upstream from mouth. 

DRAINAGE AREA-196 mi2. 

PERIOD OF RECORD.-October 1945 to September 1970. October 1972 to current year. 

REVISED RECORDS.--WSP 2112; WDR NY-82-3: Drainage area. 

GAGE.-Water-stage recorder. Datum of gage is 610.00 ft above National Geodetic Vertical Datum of 1929. Prior to Sept. 30. 1970. water-stage 
recorder at lame site at datum 609.76 ft NGVD. 

REMARKS.-Records good except those for estimated daily discharges, which are fair. Outlet of Honeoye Lake not controlled (see station 
04228845). Some diversion from and regulation of Hemlock and Canadice Lakes for water supply of city of Rochester. Diurnal fluctuation at 
low flow caused by mills upstream from station. Prior to 1967 water year, published monthly figures adjusted for change in contents in, and 
diversion from. Hemlock and Canadice Lakes. During low-water periods the village of Honeoye Falls pumps water from two deep wells with 
maximum pumping capacity of 600 gai/min (1.33 ft /s). This pumped water enters creek upstream from gage. Satellite gage-height telemeter at 
station. Several measurements of water temperature were made during the year. 

AVERAGE DISCHARGE.-43 years (water years 1946-70, 1973-90). 123 ft3/s. 

EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 4,630 fl3/s, Mar. 28,1950, gage height, 6.42 ft, datum then in use, from rating curve 

extended above 2,700 ft3/s by logarithmic plotting; minimum, 0.06 ft3/s, Aug. 28, 1949. 

EXTREMES OUTSIDE PERIOD OF RECORD.-Flood of June 23, 1972, reached a suge of about 6.3 ft. current datum; discharge, about 6,600 
ft /s, from rating curve extended above 2,700 ft /s by logarithmic plotting. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 2,750 ft3/s. Apr. 11 at 1600 hours, gage height, 4.59 ft; minimum recorded, 5.0 frVs. 
Sept. 25, 27, gage height. 0.29 ft, but may have been lower during period of no gage-height record July 19-Sept. 19. 

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990 
MEAN VALUES 

DAY 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

TOTAL 
MEAN 
MAX 
MIN 

CALYR 
WTRYR 

OCT 
12 
12 
18 
36 
16 

11 
9.6 
9.2 
8.7 
S.2 

7.5 
7.3 
7.6 
7.5 
8.5 

6.7 
11 
78 
76 

113 

262 
160 
94 
66 
54 

48 
43 
39 
36 
34 
33 

1332.8 
43.0 
262 
6.7 

1989 
1990 

NOV 

45 
52 
45 
44 
42 

41 
46 
66 
79 

106 

95 
78 
66 
57 
56 

68 
126 
102 
76 
72 

169 
121 
e70 
e66 
e62 

69 
81 

e70 
e66 
58 

— 
2194 
73.1 
169 
41 

TOTAL 44581.0 
TOTAL 59426.0 

DEC 
e56 
e62 
e60 
e56 
e52 

e60 
eS4 
e52 
o44 
e50 

e46 
o42 
©40 
c35 
e3I 

e35 
e42 
c40 
e38 
e37 

e35 
e33 
c31 
e28 
e26 

e28 
e30 
c32 
e33 
e35 
e44 

1287 
41.5 

62 
26 

MEAN 
MEAN 

JAN 

e70 
e80 
c72 
e90 

e250 

e200 
el80 

132 
108 
92 

cl05 
e90 
eS2 
e76 
e80 

e80 
165 
295 
252 
163 

138 
127 
127 
145 
224 

214 
170 
140 
117 
87 

132 

4283 
138 
295 
70 

122 
163 

FEB 

126 
435 
492 
401 
271 

246 
246 
321 
725 

1030 

693 
363 
269 
270 
221 

457 
1470 
1050 
565 
38S 

285 
335 
785 

e500 
c300 

e200 
el70 

160 

... 

... 

... 
12774 

456 
1470 

126 

MAX 
MAX 

MAR 

el40 
el50 
e200 
el 60 
cl30 

cIOO 
e82 
c74 
c80 

elOO 

el60 
312 
323 
234 
183 

156 
246 
432 
250 
235 

227 
210 
1SS 
165 
148 

135 
122 
110 
106 
105 
127 

5390 
174 
432 

74 

1420 MIN 
2240 MIN 

APR 

130 
161 
414 
542 
709 

833 
714 
590 
611 
730 

2240 
2160 
1320 
924 
764 

645 
587 
538 
457 
403 

411 
441 
336 
274 
243 

243 
239 
217 
205 
170 

... 
18251 

608 
2240 

130 

3.1 
5.2 

MAY 

125 
97 
86 
82 

186 

353 
241 
204 
173 
146 

217 
190 
274 
876 
525 

384 
909 
934 
670 
530 

703 
623 
501 
400 
325 

272 
239 
206 
182 
220 
207 

11080 
357 
934 

82 

JUN 

160 
130 
116 
110 
96 

81 
73 
63 
61 
60 

52 
47 
41 
36 
33 

29 
27 
25 
26 
27 

26 
26 
27 
26 
27 

25 
20 
17 
16 
17 

... 
1520 
50.7 
160 

16 

JUL 

20 
26 
24 
19 
20 

23 
20 
16 
19 
31 

24 
16 
14 
13 
12 

12 
13 
10 
c9.0 
c8.4 

elO 
el4 
e20 
c25 
o40 

e21 
el5 
e l 3 . 
el2 
e l l 
e20 

550.4 
17.8 

40 
8.4 

AUG 

e70 
c60 
e25 
el6 
e l7 

e20 
e t9 
eI8 
e l4 
e!2 

e9.8 
c9.6 
e9.2 

e l2 
c24 

e l6 
eI3 

e9.0 
e8.4 
e9.2 

eS.O 
e l l 
e l l 
elO 

e9.0 

c8.0 
e7.0 
e6.2 
e6.0 

e l2 
elO 

489.4 
15.8 

70 
6.0 

SEP 

e9.0 
e8.2 
e6.4 
e5.4 
e9.0 

e9.0 
e l2 

e9.0 
e8.2 

e l l 

e30 
el5 
elO 

eS.O 
eS.2 

e8.0 
el5 

e9.0 
c8.6 
7.2 

7.2 
7.0 
6.3 
5.6 
5.2 

5.6 
5.7 
7.5 
6.1 

12 

... 
274.4 

9.15 
30 

5.2 

e Eiiimueil 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 20, 1994 Time: 2:10 AM [] PM [ K 

Outgoing Call 

To: Gardiner Cross ^518) 457-3373 
Telephone No. 

Affiliation: NYSDEC Remedial Action Group 

Malcolm Pirnie Staff: Warren K. P a r r v ^ V ^ ^609^ 860-0100 
Telephone No. 

Summary of Conversation: 

I called Mr. Cross to determine the type of work being conducted in conjunction with their 
RI/FS. According to Mr. Cross, the RI/FS was begun in April, 1994, and is primarily 
focused on the Enarc-O-Machine Products property, and not with the off-site wells. They 
are looking at the off-site wells to determine where the contamination plume is at present. 
He indicated that an Interim Technical Memorandum was written and submitted to the 
EPA by O'Brien and Gere. Mark Grainger, the USEPA project manager (212-264-9588) 
should have a copy of this report. He also suggested that the plume probably is entering 
Honeoye Creek, however, most likely through rock faces of water falls. This would greatly 
increase the volatilization. He also indicated that the aquifer in this area exhibits some 
semi-karst characteristics. There are some definite limestone formations below the site. 
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ARCS H CONTRACT 68-W9-0051 
MALCOLM PIRNIE, INC. 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 20. 1994 

Outgoing Call 

(2121 264-9588 
Telephone No. 

(6091 860-0100 
Telephone No. 

Summary of Conversation: 

I called Mr. Grainger to see if he could get me a copy of the Interim Technical Memoran
dum prepared by O'Brien and Gere. He told me that he could get it, but I should talk to 
the project manager at NYSDEC. I told him I spoke with Gardener Cross. He told me Mr. 
Cross is not the project manager, but a hydrogeologist. The project manager is David 
Shazano. He also told me the report Fm talking about didn't investigate soil, but 
investigated groundwater. 

Time: 2:15 AMQ PM W 

To: Mark Grainger 

Affiliation: USEPA Federal Plaza 

4 
Malcolm Pirnie Staff: Warren K. Pai 
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ARCS H CONTRACT 6&-W9-0051 
MALCOLM PIRNIE, INC 

RECORD OF TELEPHONE CONVERSATION/AGREEMENT 

File No. 8003-355 

Date: December 20. 1994 

Incoming Call 

From: David Shazano 

Time: 3:12 AM \\ PM ^ 

(5181 457-9280 

y 

Affiliation: NYSDEC Construction Division 
Telephone No. 

Malcolm Pirnie Staff: Warren K. Pa 

Summary of Conversation: 

(6091 860-0100 
Telephone No. 

Mr. Shazano returned my call concerning the North Bloomfield site. He is no longer 
project manager, but does have extensive knowledge concerning what was done. He 
indicated to me that the Technical Memorandum is the report Pm looking for. He does 
believe there were some soil samples collected during that time. I should be able to get a 
copy of that from the USEPA. Mr. Shazano also indicated that the RI/FS currently being 
conducted is being done through a consent order with Enarc-O-Machine Products. The 
facility is the primary concern for this RI/FS. 
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INTERIM TECHNICAL MEMORANDUM 

ENARC-0 MACHINE PRODUCTS 

DIVISION OF KADDIS MANUFACTURING CORPORATION 

£.P-A ID# 

NORTH BLOOMFIELD, NEW YORK 

DECEMBER, 1989 

O'BRIEN S CERE ENGINEERS, INC. 
1304 BUCKLEY ROAD 

SYRACUSE, NEW YORK 13221 



-£***%*w»i^ 

Enarc-0 Machine Products 
Division of Kaddis 
Manufacturing Corporation 
North Bloomf ield, New York 

December 1989 

H I OBRIENGGERE 

~L 



TABLE OF CONTENTS 

SECTION 1 - CENERAL 

1.01 Background 1 

1.02 Introduction and Objective 2 

SECTION 2 - RESULTS OF SITE ASSESSMENT (TASKS 1 and 2) 

2.01 Task 1 - Background Review 4 
2.01.01 Site History 4 ' 
2.01.02 Regional Physiography 6 
2.01.03 Regional Geology 7 
2.01.04 Regional Hydrogeology 9 

2.02 Task 2 - Fracture Trace Analysis and 
Geophysical Survey 9 
2.02.01 Fracture Trace Analysis 9 
2.02.02 Geophysical Survey 11 

SECTION 3 - SITE ASSESSMENT WORK PLAN (TASKS 4 THROUGH 7) 

3.01 Task 4 - Soil Sampling and Analysis 14 
3.02 Task 5 - Ground Water Monitoring Well Installations 16 
3.03 Task 6 - Ground Water Sampling and Analysis 18 

3.04 Task 7 - Data Interpretation and Report Preparation 20 

REFERENCES 

PROJECT SCHEDULE 

FIGURES 

1 Site Location Map 
2 Site Map/Sample Location Map 
3 Fracture Trace Analysis - Rose Diagrams 
4 EM-34 Geophysical Survey Line Location Map 
5 EM-34 Geophysical Survey Vert ical Profiles 
6 Proposed Ground Water Monitoring Well and Soil Boring Locations 

APPENDICES 

A Health 6 Safety Plan 
B Quality Assurance/Quality Control Plan 



SECTION 1 - INTRODUCTION 

1.01 Background 

Kaddis Manufacturing Corporation (Kaddis) owns and operates a 

metal machining fac i l i ty , Enarc-0 Machine Products. (Enarc-O), located 

at 1175 Bragg Street, community of North Bloomfield, Town of Lima, 

Livingston County, New York (Figure 1 ) . This faci l i ty is situated 

approximately one mile southeast of the vil lage of Honeoye Falls, about 

H00 feet west and south of Honeoye Creek, at an approximate elevation 

of 722 feet above mean sea-level (MSL). The site encompasses an area 

sl ight ly larger than six acres in size. 

In 1985, sampling and analysis of several residential wells in the 

area surrounding the Enarc-O property was conducted by the New York 

State Department of heal th (NYSDOH), the New York State Department 

of Environmental Conservation (NYSDEC), and the Livingston County 

Department of Health (LCDOH). The results of these analyses revealed 

detectable concentrations of chlorinated solvents, including 1-1-1 

trichloroethane and tr ichloroethylene, in *he ground water beneath the 

Enarc-O faci l i ty and some of the neighboring propert ies. 

As a result of the discovery of volati le organic compounds (VOC's) 

in the ground water in the United States Environmental Protection 

Agency (USEPA) Region I I , in July 1987, requested that Enarc-O 

develop a site assessment work plan to evaluate the general 

hydrogeoiogic characteristics and, in par t icu lar , the ground water 

quality of the proper ty . Specif ically, USEPA identif ied areas on the 

Enarc-O property which were to be targeted for invest igat ion. A 

proposed work plan was subsequently prepared and was submitted to 

the USEPA in August , 



1987. Comments to the August 1987 work plan were received from 

USEPA on October 22, 1987 and on February 1 , 1988. These comments 

were incorporated into a revised work plan which was resubmitted in 

March, 1988. Comments to the revised work plan were received From 

USEPA on June 30, 1988. These comments were addressed in a letter to 

USEPA dated July 21 , 1988. On February 2, 1989 USEPA comments were 

received and subsequently were incorporated in another work plan 

revision dated March, 1989. This work plan was accepted by USEPA on 

July 31 , 1989 and was appended to an Administrative Order on Consent 

between USEPA and Kaddis (Index No. ll-CERCLA-90204) which became 

effective on September 28, 1989. 

1.02 Objective 

The approved work plan discussed above is divided into several 

work tasks requiring specific efforts. These tasks include a Background 

Information Review, a Fracture Trace Analysis and Geophysical Survey, 

an Internal Technical Memorandum, Soil Sampling and Analysis, Ground 

Water Monitoring Well Installations, Ground Water Sampling and Analy

sis, and Data Interpretation and Report Preparation. 

Tasks 1 and 2 (Background Information Review and Fracture Trace 

Analysis and Geophysical Survey) have been completed. This I nterim 

Technical Memorandum is being submitted in fulfillment of Task 3. 

Results of Tasks 1 and 2 are included in this Internal Technical Memo

randum. In addition, information obtained as a result of the completion 

of Tasks 1 and 2 have been utilized to refine those efforts to be per

formed in Task 4 (Soil Sampling and Analysis), Task 5 (Ground Water 

Monitoring Well Installations), Task 6 (Ground Water Sampling and 

. s 
2 



Analysis), and Task 7 (Data Interpretat ion and Report Preparation). 

Refinements to these work tasks are also presented in this Internal 

Technical Memorandum. 

3 

6 



SECTION 2 - RESULTS OF SITE ASSESSMENT TASKS 1 AND 2 

2.01 Task 1 - Background Review 

To ident i fy potential sources of VOC's. and to develop an under

standing of the regional and local hydrogeology, available information 

pertaining to the site h is tory , residential wells, and regional and local 

geology and hydrogeology were assembled and reviewed. Included in 

this review were documents regarding Enarc-O's solvent use and 

handl ing, as well as publicly available reports and papers pertaining to 

the local geology and hydrogeology. A summary of the repor ts , papers, 

and maps used for this work e f for t is included as Appendix A . 

2.01.01 Site History 

In December 1985 USEPA submitted a Request for Information 

Under 42 U.S.C. 9604 and 42 U.S.c. 6927. A response to this 

Request for Information was submitted by Enarc-0 on January 20, 

1986. The following discussion of the faci l i ty history was obtained 

from this document. 

The area surrounding the Enarc-0 faci l i ty is predominantly 

residential . However, the area to the west of the site is agr icu l 

tu ra l . A small, active auto repair shop is located adjacent and to 

the south of the Enarc-0 proper ty . This shop has reportedly been 

operating since approximately the mid 1960's. 

The former residence of Mr. Wesley P. Crane, founder and 

previous owner and operator of Enarc-O, is adjacent and to the 

east of the Enarc-0 fac i l i ty . Enarc-0 was started in the basement 

of this residence in 1954. In 1955 the operations moved into a 

7 



double garage on Mr. Crane's p roper ty . In 1960 the ODerations 

moved onto the cur rent Enarc-0 Machine Products, Inc. proper ty . 
A 

Organic solvent use at the Enarc-0 faci l i ty has been limited 

to a vapor degreasing process which is used to clean oil residues 

off of newly machined par ts . This vapor degreasing process is a 

contained, closed loop system which circulates cleaning f lu ids , 

allowing these f luids to be continually reused. Trichtoroethylene 

was.used in this system from Enarc-O's inception in 1954, until 

VMOi Between 1980 and 1985 1-1-1 tr ichlorbethane was used tn this 

process. Since 1985 Stoddard Solvent (Kensol 30) has been used. 

No chlorinated solvents have been in use at the faci l i ty since 1985. 

No reported loss of solvents has ever occurred from this system. 

On June 18, 1985 a small spil l of 1-1-1 trichloroethane (ap

proximately 5 gallons) occurred near the faci l i ty 's above ground 

solvent storage tank. This loss resulted from overf i l l ing of the 

tank by an employee of a solvent supply company. The location of 

this loss is i l lustrated on Figure 2. Plant personnel immediately 

notified NYSDEC of the solvent loss. NYSDEC subsequently sent a 

representative to the spill s i te. Upon recommendation of the 

NYSDEC representative, the soils affected by the solvent spi l l 

were excavated to a depth of two feet, and were spread out in the 

southeast corner of the parking area to allow volatil ization to 

occur. The soils were periodically raked by Enarc-0 personnel to 

enhance the volatil ization rate. Short ly thereafter Enarc-0 

removed the solvent storage tank and discontinued use of ch lo

rinated solvents. 

\ ^ r ' ' '•'• _ v g; 
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In 1985, subsequent to the release, NYSDOH, NYSDEC, and 

LCDOH conducted analyses of ground water samples collected from 

the Enarc-0 supply well and 35 area residential wells. Analytical 

results revealed detectable concentrations of VOC's, primari ly 

1-1-1 trichloroethane and tr ichloroethylene, in the Enarc-0 well 

and 21 of the 35 residential wells. The Enarc-0 well contained the 

highest detectable concentration of 1-1-1 tr ichloroethane. The 

Enarc-0 samples were reportedly collected d i rect ly from the well 

using a bailer without pr ior purg ing of the wel l . Samples collected 

at Individual residences were collected from spigots. 

As a result of the detection of VOC's in the ground water in 

the area, bottled water was subsequently supplied to those res i 

dences whose wells showed detectable concentrations. Bottled 

water was continued unti l a public potable water system was i n 

stalled to serve the residences in 1988. 

In addition to the Enarc-0 fac i l i ty , other potential sources of 

VOC's are in the immediate area. The former Crane residence and 

proper ty , located adjacent and to the east of the Enarc-0 

proper ty , was the site of a small machining operation which is 

known to have . used solvents for several years. It also is 

suspected tha t . the auto repair shop located adjacent and to the 

south of Enarc-O's property may have used solvents in i t 's opera

tion in the past and also at present. 

2.01.02 Regional Physiography 

The Enarc-0 site lies within the Erie-Ontario Lowlands 

Physiographic Province. This area is characterized by intensive 
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glacial modification which results in an undu la t ing , drumlinized 

plateau (Muiler, 1965). 

Topographically, the Enarc-0 facil i ty is si tuated on top of a 

small r idge at an elevation of approximately 722 feet MSL. Honeoye 

Creek, located approximately 400 feet to the east and nor th of the 

site, is approximately 20 to 25 feet lower in elevation then the 

Enarc-0 p roper ty . Surface water runoff from the property wIM 

generally flow towards the creek. 

Surface features in the region are general ly typical of karst 

ter ra in . Carbonate solution features such as rectangular drainage 

patterns, closed depressions, sinkholes, and disappearing and 

resurgent streams are typical (Acres International Corporation 

Report, 1988). Karst features are not apparent , however, in the 

v ic in i ty of the Enarc-0 s i te. 

2.01.03 Regional Geology 

The geology of the area is characterized by unconsolidated 

deposits of glacial d r i f t comprised of s t rat i f ied s i l t , c lay, and fine 

sand overlying sedimentary Devonian Age bedrock (Fairchi ld, 

1935). Bedrock may be found exposed in drainage channels. 

Soils found at the Enarc-0 site are the Palmyra Fine Sandy 

Loam and the Genesee Silt Loam. The Palmyra Fine Sandy Loam is 

a deep, well drained soil developed from st ra t i f ied sand and gravel 

deposited on outwash pla ins. Genesee Sil t Loam is a deep, well 

drained soil developed from recent al luvium (Soil Survey of 

Livingston County, 1956). 

îmmediate 
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The overburden in the area is variable. Lacustrine silt and 

clay deposits occur and were original ly deposited in proglacial 

lakes. These deposits are generally laminated and calcareous. 

Outwash sand and gravel deposits laid down in a proglacial f luvial 

environment are also present and are typical ly well rounded and 

strat i f ied (Muller and Cadwell, 1986). 

The bedrock beneath the site is the Onondaga Limestone of 

Middle Devonian age. This formation is a f ine to medium gra ined, 

crystal l ine carbonate rock (Rickard and Fisher, 1970). Depth to 

bedrock is estimated to be approximately 20 to 25 feet and occurs 

at an approximate elevation of 700 feet MSL {Grossman and Yarger , 

1953). The Onondaga Limestone is known to be approximately 100 

feet th ick in the area and outcrops in Honeoye Creek. Regular 

joint patterns typical ly occur in this uni t and were confirmed 

locally by field reconnaissance. 

Beneath the Onondaga Limestone lies the Middle Devonian 

Bertie Formation. This strat igraphic uni t consists of interbedded 

dolostone, shale, and shaly dolostone. The Bert ie is estimated to 

be approximately 80 feet th ick . 

Bedrock in the region is for the most par t undeformed. It has 

a very gentle regional dip of approximately 1 to 2 degrees to the 

south. In the vic ini ty of the Enarc-0 site no faults or fold s t ruc

tures are present and no metamorphism of the Paleozoic strata 

exist (Fisher e t . a l . , 1971; Isachsen and McKendree, 1977). 
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2,01.04 Regional Hydrogeology 

There is no primary aqui fer wi th in the overburden nor the 

bedrock beneath the Enarc-0 site (Grossman and Yarger, 1953; 

Mil ler, 1987). Ground water obtained by the Enarc-0 supply well 

and the local residences was wi thdrawn from the f ractured 

Onondaga Limestone. The overburden typical ly provides insu f f i 

cient yields to be used for supp ly . 

Conversations between USEPA and Dr . Richard A . Young of 

SUNY Geneseo revealed that a s igni f icant yield of ground water 

does occur at the overburden /bedrock interface. A fa i r ly good 

yield may also be obtained from wi th in the uppermost, weathered 

portion of the Onondaga Limestone. 

Honeoye Creek which is l ikely the discharge boundary for the 

shallow ground water in the site area is located north and no r t h 

east of the site and flows towards the northwest. As stated 

previously, the slope of the land surface on the Enarc-0 proper ty 

is in the general direction of the creek. Given this information, i t 

is l ikely that the ground water flow at the bedrock/overburden 

interface as well as within the shallow bedrock is towards the 

north and northeast. 

2.02 Task 2 - Fracture Trace Analysis and Geophysical Survey 

2.02.01 Fracture Trace Analysis 

As ground water flow in bedrock systems is generally 

confined to fractures, a f rac ture trace analysis was conducted to 

evaluate, i f possible, the location and pattern of fractures in the 

study area. The purpose of this analysis was to develop 
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information which may be of aid tn selecting locations for ground 

water monitoring well placement. 

Subsurface features such as fractures cannot be d i rect ly 

observed on photographs. However, linear surficial features d i 

rect ly influenced by f ractures, such as stream channels and linear 

geomorphic features, can be mapped and typically reflect the 

under ly ing bedrock fracture pat terns. 

Stereoscopic aerial photographs dated June 21 , 1938, August 

27, 1954, June 25, 1963, October 24, 1975, and May 5, 1982 were 

• reviewed for fracture pa t te rns . Addi t ional ly , topographic and 

•' drainage patterns were studied on the USCS 7.5 minute 

topographic map of the Honeoye Falls quadrangle (1951). This was 

i completed to confirm the patterns observed on the photographs, 

and to reveal fracture traces which may have been obscured on 

" ' t he aerial photographs by vegetation or cul tural features. 

' On both the aerial photographs and the USCS topographic 

map an area with a radius of several miles centered around the 

Enarc-0 property was selected for s tudy . Linear features were 

defined and their orientations measured. These data have been 

graphical ly i l lustrated in rose diagrams presented in Figures 3a 

through 3f. Addit ionally, a composite rose diagram which summa

rizes all of the aerial photographic data is presented as Figure 3g . 

The composite rose diagram for the aerial photographs (Figure 

3g) indicates two major sets of l ineations. A primary lineation 

pattern trends from N 20 to 60 degrees W. A secondary, conjugate 

set of linear features str ikes from N 40 to 50 degrees E. 
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The rose diagram for the USCS topographic map (Figure 3a) 

identifies the primary set of l ineations, but the orientation is less 

defined than those observed on the aerial photographs. The USCS 

map does not reveal the secondary set of l ineations. 

To confirm the orientation of these l ineations, a f ield recon

naissance was conducted which evaluated the orientation of the 

joint fractures within the Onondaga Limestone exposed in Honeoye 

Creek. These joint fractures appear to control the stepped nature 

of the stream channel. The orientation of these fractures s t r ike 

from N 57 to 75 degrees E. These data generally fal l wi thin the 

range for the secondary set of lineations identif ied in the aerial 

photographs. The Honeoye Creek channel is nearly perpendicular 

to these f ractures, and therefore consistent in orientation wi th the 

primary iineation str ike discussed above. No linear feature were 

observed to cross the Enarc-0 p roper ty . 

The primary set of linear features is also consistent with a 

major linear topographic feature defined by Isachsen and 

McKendree (1977). This feature was defined by ut i l iz ing either 

topographic maps, Landsat ERTS) imagery, and Sky lab or U-2 

photographs in their s tudy . The feature str ikes approximately N 

15 degrees W (parallel to the flow of Honeoye Creek) , is three 

miles in length, and is located about one mile east of North 

Bloomfield. 

2.02.02 Geophysical Survey 

A surficial geophysical survey was conducted on the Enarc-O 

property to evaluate general bedrock topography, depth to ground 

IS 
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water, and f racture traces. This involved completing an 

electromagnetic ( terra in conduct ivi ty) survey . 

A Ceonics model EM-34-3 was uti l ized to perform horizontal 

terrain conduct iv i ty prof i les. Two coil spacings, 10 meters and 20 

meters, were used to allow signal penetrat ion to approximate 

depths of 7.5 meters and 15 meters, respectively using the hor i 

zontal dipoie mode of operation. A th i rd coil spacing, 40 meters, 

which would allow signal penetration to approximately 30 meters, 

was attempted, but was unsuccessful as electromagnetic in ter fer 

ence due to background and cul tural effects which resulted in 

erratic instrument readings. 

The EM-34 survey was conducted along three lines (Figure 4) 

which varied in length from 460 feet to 700 feet . The locations of 

the geophysical survey traverses are i l lustrated on Figure 4. The 

locations of the survey lines were related to permanent on-site 

features and their bearings noted to allow them to be accurately 

relocated. Lines A-A ' and C - C were oriented perpendicular to the 

trend of the primary f racture pattern as ident i f ied by the fracture 

trace analysis. Line B-B1 was orientated perpendicular to the trend 

of the secondary f racture pat tern . The reading stations along each 

traverse were separated by 20 feet. 

Data obtained dur ing the EM-34 survey have been plotted as 

vertical profi les which are i l lustrated in Figure 5. These i l lus

trations suggest that there are locations where overburden th ick

ness increases s l ight ly . These areas are ident i f ied as peaks in the 

10 M coil spacing curves of Figure 5 (those not influenced by 

cultural features such as metallic s t ructures or power l ines). This 
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increased conductivi ty is l ikely a result of an increase in overbur

den thickness, which is an effect of a lesser volume of the lower 

conductive bedrock being penetrated by the shorter 10 M coil 

spacing. 

Data obtained from the 20 M spacing are l ikely more represen

tative of the bedrock material. These data indicate relatively 

constant conductivi ty values with the exception of those peaks 

associated with cultural features. I f water- f i l led fractures are 

present, a localized increase in conduct iv i ty would be expected. 

In the absence of these variations in conduct iv i ty being observed, 

there does not appear to be large water- f i l led fractures on-s i te . 

Bedrock appears to be near surface in the southeast corner 

of the Enarc-0 proper ty . In this area conduct iv i ty measured by 

both the short (10 M) and long (20 M) coil spacings reveal similar 

valuer. 
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SECTION 3 - SITE ASSESSMENT PLAN 

The following sections outline specific work efforts which will be 

completed in this site assessment. Detailed protocols are presented in 

the Quality Assurance Project Plan (QAPP) included in Appendix A . 

The site's Health and Safety Plan wil l be adhered to at all times while 

performing f ield act iv i t ies. This document is presented in Appendix B. 

3.01 Task 4 - Soil Sampling and Analysis 

As stated in Section 1.01 several areas were identif ied by USEPA 

for investigation on the Enarc-0 p roper ty . These areas were located, 

dur ing the Background Information Review and are i l lustrated on Figure 

2 as follows: 

1 . Area surrounding a recently excavated and removed gasoline 

storage tank. 

2. Area around the removed above-ground solvent storage tank 

where the 1985 spill of 1-1-1 tr ichloroethane occurred. 

3. Area where waste oil is retained. 

4. Area around Enarc-O's loading dock. EPA reportedly has 

reason to believe the entire area was covered with an oily 

residue and was used to store drums at some point in the 

past. 

5. Area of the parking lot where used oils were used for dust 

cont ro l . The southeast corner of this area was where the 

excavated soils from the 1985 spil l were spread out to allow 

volatil ization to occur; 
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6. Area southwest of the storage bui lding where drums are 

current ly stored. 

Soil borings will be completed in each of these areas for the pu r 

pose of obtaining soil samples for analysis. The locations wil l be select

ed in the field with concurrence of the on-site USEPA representative 

prior to dr i l l ing commencement. One (1) bor ing wil l be placed in each 

location, with the exception of area 5 (park ing area) . In the park ing 

area, f ive (5) soil borings wil l be placed, one in each quadrant (which 

will place one within the area where soils from the solvent spill were 

spread), and also one in the center. The soils wil l be analyzed by EPA 

Method 8010 and 8020 for VOC's. Analysts for lead wil l also be 

performed on those samples collected from area 1 (area of removed 

gasoline storage t ank ) . 

The soil borings will be completed using conventional hollow stem 

auger dr i l l ing methods. Soil samples will be collected continuously to 

fifteen feet below the ground surface using ASTM method D-1586-84. 

Samples will be collected at standard f ive foot intervals thereafter. The 

split barrel sampler wil l be cleaned after collection of each sample using 

a non-phosphate detergent wash followed by a clean water r inse, a 

methanol r inse, and a final disti l led water r inse. 

A portion of each sample will be placed in a ja r , sealed with 

aluminum foil and the screw top. The sample wil l be warmed to room 

temperatures at which time a photoionization analyzer (PID) will be used 

to monitor the headspace for volatile organics. The bottom of each 

boring will be selected in the field at the point which in field screening 

of the samples reveals levels of total organic vapors equal to a 
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predetermined background concentrat ion, or bedrock or the ground 

water table is encountered, whichever occurs f i r s t . 

Two soil samples from each boring will be selected for laboratory 

analysis. Each selected sample to be submitted for analysis wil l be 

placed into one 4 oz. jar with a tef lon-l ined cover. These sample jars 

will be packed in coolers wi th ice for shipment to the laboratory for 

analysis. Chain-of-custody documents wil l be init iated at the time of 

collection and maintained throughout the t ranspor t of the samples to the 

laboratory. 

Soil removed dur ing the dr i l l ing of these borings will be placed in 

55-gaIlon drums. Soil stored in the drums will be handled in an appro

priate manner based on the analytical results and USEPA approval . 

Dri l l ing equipment that may have come in contact with potentially 

contaminated material will be decontamination between borings in accor

dance with the protocol included in the QAPP (Appendix A ) . A central 

location will be set up on-site for the decontamination process. Al l 

water generated dur ing decontamination wil l be contained and placed in 

55 gallon drums pending analysis. Following receipt of the analytical 

resul ts, the water wil l be disposed of in an appropriate manner. 

Quality assurance/quality control procedures wil l be followed as 

outline in the QAPP presented in Appendix A . 

3.02 Task 5 - Ground Water Monitoring Well Installations 

To evaluate the general direction of ground water flow potential 

and ground water qual i ty on the Enarc-0 p roper ty , four ground water 

monitoring wells wil l be instal led. One well wil l be installed at a location 
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anticipated to be hydraulical ly upgradient , and the other three wells 

will be installed on the likely downgradient side of the proper ty . 

The locations of these wells are i l lustrated on Figure 2. Should 

information obtained dur ing completion of the soil sampling and analysis 

effort (Task 4} reveal data which would effect the placement of ground 

water monitoring wells on the proper ty , this information would be used 

to modify the locations of the wells as requ i red . The ground water 

monitoring wells will be screened in the f i r s t encountered ground water 

which is anticipated to be at the overburden/bedrock interface and/or 

within the upper portion of the bedrock. 
* 

The borings to facilitate the welt installations wil l be completed 

through the overburden using conventional hollow stem auger dr i l l ing 

methods. Samples of the overburden wil l be collected at 5-foot intervals 

using spl i t -barrel sampling method ASTM D-1586-84. The bedrock will 

be subsequently dr i l led using a minimum 3-inch diameter core bar re l . A 

detailed monitoring well d r i l l ing and installation protocol is included in 

the QAPP (Appendix A ) . 

All soils generated dur ing dr i l l ing will be placed in 55-gallon 

drums. Following receipt of the analytical resul ts , the soil will be 

disposed of in an appropriate manner. 

All monitoring wells will be constructed of a 10 foot length of 0.020 

inch slot , 2 inch I . D . , Schedule 40 PVC screen attached to an appro

priate length of solid 2 inch I .D. Schedule 40 PVC r iser . Installation 

will be in accordance with procedures accepted by USEPA and NYSDEC 

and are outlined in the QAPP (Appendix A ) . These procedures are 

consistent with those outlined in the USEPA Region II "CERCLA QAPJP 

Review Guidance" document dated A p r i l , 1987. 
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Dri l l ing equipment which may have come in contact with potentially 

contaminated material will be decontaminated between wells in accordance 

with the protocol included in the QAPP (Appendix A ) . A central 

location will be set up on-site for the decontamination process. Al l 

water generated dur ing decontamination wil l be contained and placed in 

55-gallon drums pending analysis. Following receipt of the analytical 

results, the water wil l be disposed of in an appropriate manner. 

The four monitoring wells wil l be developed in accordance with the 

protocol presented in the QAPP (Appendix A ) . The development will 

continue unt i l the well yields sediment-free ground water. Al l 

development water wil l be placed in 55-gallon drums and stored on-site * ^ 

pending the results of the analyses by EPA Method 601 and 602. This „ jC^ 

^ ^ \*<r 

water will then be properly disposed of based on the analytical results \](j^ 

and USEPA approval. 

A well location and elevation survey will be completed. The top of 

PVC and top of protective steel casing elevations wil l be determined to 

0.01 feet, and ground elevations determined to 0.1 feet, for each well 

using an assumed, a rb i t ra ry , but permanent on-site datum. The lo

cations wi l l , be tied into the cur rent ly available proper ty map. 

3.03 Task 6 - Ground Water Sampling and Analysis 

Two rounds of ground water samples wil l be collected from all four 

ground water monitoring wells. The f i r s t round wil l be performed 

following a two week stabilization period after well development. The 

second round will occur approximately two weeks after the f i r s t round. 

Ground water samples will be collected with a stainless steel bailer in 

accordance with procedures outlined in the USEPA Region II "CERCLA 

QAPJP Review Guidance" document as set for th in the 
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protocols included in the QAPP (Appendix A ) . Analysis will be by EPA 

Method 601. The samples wil l be placed into appropriate containers and 

placed in a cooler with ice for shipment to the laboratory for analysis. 

Chain-of-custody documentation will be init iated in the field at the time 

of sample collection and maintained throughout handling and t ransport 

of the samples to the laboratory for analysis. Quality assurance/quali ty 

control procedures will be performed as described in the QAPP 

(Appendix A ) . 

Prior to the init iation of each sampling event , ground water ele

vations wilt be collected from all wells to evaluate the direction of 

potential ground water f low. Water removed from the wells dur ing well 

purging pr ior to sample collection will be placed in 55-gallon drums and 

stored on-site unt i l the analytical results of the ground water samples 

are obtained. The water will then be proper ly disposed of following 

USEPA approval . 

The hydraulic conduct iv i ty of the four ground water monitoring 

wells will be evaluated to aid in evaluation of the ground water flow 

characterist ics. This will be accomplished by performance of in-s i tu 

hydraulic conduct iv i ty tests. The method to perform these tests is 

presented in the QAPP (Appendix A ) . 

In addition to the ground water samples, USEPA has requested 

that a sample be collected from the drain system i l lustrated on Figure 

2. This drain is the SPDES approved discharge to Honeoye Creek. A 

sample of water will be collected from the storm drain collector located 

near location 2 on Figure 2. This sample wil l be placed into appropriate 

containers and placed in a cooler with ice for shipment to the laboratory 

for analysis. Chain-of-custody documents wil l be init iated in the field at 
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the time of collection and maintained throughout handling and transport 

of the sample to the laboratory. This sample wil l be analyzed for 

halogenated organics using EPA Method 601 and 602. 

3.0U Task 7 - Data Interpretation and Report Preparation 

Following completion of the Tasks 1 through 6 as outl ined above, 

the collected data wil l be evaluated and presented in the form of a 

report . This report will discuss the f ield investigation methods, f i nd 

ings of the s tudy , and recommendations for additional investigations i f 

needed. Included in the report wil l be the d r i l l i ng and well construct ion 

logs, ground water analytical resul ts, a ground water hydraul ic poten

tial map, and the ground water elevation monitoring data. 

Specifically, the report shall include the following data and i l lus

trat ions: 

Rose diagrams showing the t rend direct ion of the f racture 

traces observed dur ing the f racture trace analysis. 

Vertical profiles of the EM-34-3 t raverses. 

All geophysical data collected dur ing the surveys. 

Dri l l ing logs and well construction detai ls. 

Results of the ground water sample analyses. 

The direction of ground water flow potential in the upper 

bedrock. 

Recommendations for additional work i f warranted. 
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SECTION 1 - INTRODUCTION 

The following Quality Assurance Project Plan (QAPP) has been 

prepared for the Site Assessment at the Kaddis Manufacturing Corpo

rat ion, Enarc-0 Machine Products Facil ity (Enarc-O) North Bloomfield, 

New York . It was prepared in accordance with U.S. EPA's " Inter im 

Guidelines and Specifications for Preparing Quality Assurance Project 

Plans", QAM-OO5/80, 29 December 1980. This QAPP addresses sampling 

efforts associated with the tasks described in the Interim Technical 

Memorandum ( ITM) . Analytical methods and QA/QC protocols to be 

followed dur ing completion of the site investigation are included in this 

document. 

A-5 m 



SECTION 2 - PROJECT ORGANIZATION AND RESPONSIBILITY 

While all personnel involved in an investigation and in the gen

eration of data are implicitly a part of the overall project and quali ty 

assurance program, certain individuals have specifically designated r e 

sponsibil i t ies. Within O'Brien & Cere these are the Project Manager, 

the Quality Assurance Coordinator, the Field Operations Manager, and 

the Field Environmental Technicians. OBG Laboratories, of Syracuse, 

New York wil l provide all analytical services for these invest igat ions. 

Specific laboratory personnel with qual i ty assurance/qual i ty control r e 

sponsibilities include the Laboratory Quality Assurance Coordinator and 

Laboratory Sample Custodian. Figure B-1 presents a project orga

nization char t . Resumes of key personnel are included as Attachment 

A . 

2.01 Project Manager/Quality Assurance Officer 

Mr. James T . Mickam, CPGS is Project Manager for the Enarc-0 

site investigations. The Project Manager wil l maintain routine contact 

with the investigation's progress, regular ly review the project schedule, 

and review all major work elements pr ior to submit ta l . Mr . Mickam will 

also serve as Quality Assurance Officer (QAO) for this invest igat ion, 

with the responsibi l i ty of overseeing the day- to-day activit ies of all 

work to be conducted including that of subcontractor personnel. The 

Project Manager wil l oversee the scheduling and budget ing , and serves 

as the prime contact with state, local and federal agencies. The Qual i

ty Assurance Officer has primary responsibi l i ty for the project qual i ty 

assurance act iv i ty . The Quality Assurance Off icer's responsibil it ies 

include coordinating the development, evaluat ion, and documentation of 
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the Quality Assurance Project Plan and procedures appropriate to the 

investigation. It is a major responsibi l i ty of a Quality Assurance Officer 

to insure that all personnel have a good understanding of the project 

quality assurance p lan, an understanding of their respective roles 

relative to one another, and an appreciation of the importance of the 

roles to the overall success of the program. 

2.02 Quality Assurance Coordinator 

O'Brien S Cere's Jeffrey Banikowski wil l serve as Quality Assur

ance Coordinator. I t is the Quality Assurance Coordinator's -respon

sibi l i ty to review project plans and revisions to the plans to assure 

proper quali ty assurance is maintained. Frequent and regular meetings 

will take place between the Quality Assurance Coordinator and the 

Project Quality Assurance Officer to review all qual i ty assurance ac

t iv i t ies. The Quality Assurance Coordinator is also responsible for all 

audits, data processing act iv i t ies, data processing qual i ty cont ro l , data 

quality review, data val idat ing, and overall qual i ty assurance. 

Addi t ional ly, Mr. Banikowski will serve as the manager of env i ron

mental chemistry evaluations for the project and will be responsible for 

reviewing all chemical data, validating laboratory analytical data and 

coordinating the efforts between O'Brien & Cere and OBC Laboratories. 

2.03 Field Operations Manager/Project Geologist 

Deborah Wright, Senior Project Hydrogeologist will serve as the 

Field Operations Manager/Project Geologist pr ior to the start of work . 

The Field Operations Manager/Project Geologist reports d i rect ly to the 

Project Manager and is immediately responsible for the day-to-day 
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activities of all O'Brien £ Gere field personnel. In this capacity, the 

Field Operations Manager/Project Geologist is responsible for all 

day-to-day quali ty assurance project activit ies and reports d i rect ly to 

the Project Manager concerning the maintenance of the Quality Assur

ance Project Plan. Further responsibilit ies include the ini t ial ing and 

verif ication for accuracy of f ield notebooks, dr i l le r 's logs, 

chain-of-custody records, sample labels, and all other f ield-related 

documentation. 

2.04 Site Geologists and Technicians 

Ground water, soi l , and air sampling tasks required by this inves

tigation will be conducted by experienced geologists and/or env i ron

mental technicians. Their responsibilit ies wil l include the documentation 

of the proper sample collection protocols, sample col lection, f ield mea

surements, equipment decontamination, and chain-of-custody documenta

t ion. 

2.05 OBG Laboratories Quality Assurance Coordinator 

The volume of analytical work for a project of th is size necessi

tates the subcontract analytical laboratory to specify a Quality Assur 

ance Coordinator whose duties are specific to the project . Mr. David 

R. Hill will serve as OBG Laboratories' Quality Assurance Coordinator 

with the responsibi l i ty for maintenance of all laboratory qual i ty assur

ance activit ies in association wi th the project. An organization char t for 

OBG Laboratories, Inc. is attached as Figure B-2. 
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2.06 Laboratory Sample Custodian 

Ms. Wendy Smith will serve as project Laboratory Sample Custodian 

for OBC Laboratories, Inc. The sample Custodian's responsibilit ies i n 

clude insuring proper sample entry and sample handling procedures by 

laboratory personnel. 
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SECTION 3 - QUALITY ASSURANCE OBJECTIVES FOR 

MEASUREMENT DATA IN TERMS OF PRECISION, ACCURACY, 

REPRESENTATIVENESS, COMPARABILITY, AND COMPLETENESS 

Data quali ty requirements are based on the intended use of the 

data, the measurement process, and the availabi l i ty of resources. Data 

quality requirements include detection l imits, accuracy, precision, and 

quality assurance protocols for the analytical method to be used and the 

analyses to be conducted. Ground water and soil samples collected in 

association with this investigation wil l be analyzed for those analytes 

selected and presented in the ITM. Table B-1 lists the sample 

container requirements, preservation and holding times for the analyses 

to be conducted. Analytical methods, data qual i ty requirements, 

report ing l imits, and quali ty assurance protocols and objectives are also 

presented in subsequent sections of this document. 

The qual i ty of all data generated and processed dur ing this inves

tigation wil l also be assessed for representativeness, comparabi l i ty, and 

completeness based upon the available external measures of qual i ty . 

The data quali ty assessments are quali tat ive determinations. The 

methods to be used in assessing the data qual i ty relevant to the 

field-generated data for the investigation (non-analyt ical) are as fo l 

lows: 

Representativeness - Use of USEPA recommended procedures 

for the collection and preservat ion, referenced in EPA 

600/4-79-020, Methods for Chemical Analysis of Water and 
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Wastes, the Federal Register, 26 October 1984 and CLP SOWs 

(8/87) . 

Comparability - The use of consistent procedures, report ing 

un i ts , standardized methods of f ield analysis, and stan

dardized data format with document cont ro l . 

Completeness - Obtaining all required data as outl ined in the 

Work Plan. 

Precision and accuracy for the f ield pH and. conduct iv i ty are de

pendent on the type and condition of the instrument used and the care 

used in the standardization and operat ion. The precision and accuracy 

objectives for the instrumentation used are according to manufacturers 

recommendations as follows: 

pH precision will be ±0.3 pH standard units and an accuracy 

of ±0.3 pH standard un i ts . 

Conductivi ty precision will be ±3 umhos/cm on the 500 

umhos/cm range, ±25 umhos/cm on the 5,000 umhos/cm range, 

and ±250 umhos/cm on the 50,000 umhos/cm range. 

T r i p blanks described in Section 9 of this QAPP will be subjected 

to the same quali ty assurance objectives as samples. These blanks are 

expected to be below detection limits for all analyses. 

Data qual i ty assessments (Sections 9, 10, and 12) wil l be per

formed on a routine basis to evaluate whether the data qual i ty objec

tives of the investigation are being met. Should these assessments 

reveal specific data unacceptable qua l i ty , correct ive actions will be 

implemented on a case by case basis as described under Section 13 

(Corrective Act ion) . 

So 
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SECTION 4 - DRILLING AND SAMPLING PROTOCOL FOR GROUND WATER 

MONITORING WELL INSTALLATIONS 

4.01 Bedrock Monitoring Well Installation Procedures 

4.01.01 Dr i l l ing Procedures 

Borings shall be completed through the overburden and 

bedrock using conventional hollow stem auger or f lu id rotary-

methods to a depth as directed by the supervis ing hydrogeologist. 

The minimum diameter of the completed bor ing shall be six (6) 

inches. Soil samples will be collected at 5 foot intervals using 

ASTM Method D-1586. 

The bedrock will subsequently be dr i l led using a nominal 

3-inch core bar re l . The borehole shall be completed to a depth 

specified by the supervising hydrogeologist. 

Water from a controlled source shall be allowed to be i n 

troduced into the borehole dur ing d r i l l i ng for cut t ings displacement 

and for tool cooling. 

4.01.02 Bedrock Monitoring Well Completion 

All monitoring wells wil l be constructed of ten (10) feet of 2 

inch ID 0.020 inch slot (TIMCO or equivalent) Schedule 40 PVC 

well screen and a riser casing that wil l extend from the screened 

interval to 2-3 f t above exist ing grade. Other materials uti l ized 

for completion will be washed silica sand (Q-Rock Number 4 or 

approved equivalent) bentonite g rou t , Portland Cement and a p ro 

tective steel locking well casing and cap wi th locks. 
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The monitoring well installation method for 2 inch wells shall 

be to place the screen and riser assembly into the casing once the 

screen interval has been selected. At that time a washed silica 

sand pack will be placed around the well screen. Bentonite pellets 

will then be added to the annulus between the casing and the 

inside auger to insure proper sealing. Cement/Bentonite grout wil l 

continue to be added dur ing the extract ion of the augers unt i l the 

entire aquifer thickness has been suff ic ient ly sealed off from 

horizontal and/or vertical flow above the screened in te rva l . Dur 

ing placement of sand and bentonite pellets f requent measurements 

will be made to check the height of the sand pack and thickness of 

bentonite layers by a weighted drop tape measure. 

A vented protective steel casing shall be located over the 

PVC standpipe extending 2 f t below grade and 2-3 f t above grade 

secured by a Portland Cement seal. The cement seal shall extend 

laterally at least 1 f t in all directions from the protective casing 

and shall slope gently away to drain water away from the wel l . A 

vented steel cap will be f i t ted on the protect ive casing. The cap 

shall be constructed so it may be secured with a steel lock. 

A typical monitoring well detail is provided as Figure B-3. 

The supervising geologist shall specify the monitoring well design 

to the Dri l l ing Contractor before instal lat ion. 

U.03 Well Development Protocol 

All monitoring wells will be developed or cleared of all fine grained 

materials and sediments that have settled in or around the well dur ing 

installation to insure the screen is t ransmit t ing representative portions 
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of the ground water. The development wil l be by one of three meth

ods, air surg ing , pumping or bail ing ground water from the well unt i l 

it y ie lds, relatively sediment free water. 

Air surging will consist of a clean polypropylene tubing extended 

to the screen portion of the wel l , attached to an air compressor and 

allowed to surge unti l ground water clears. Clean polypropylene tubing 

wil l be used for each well developed by th is method. 

In pumping or bailing a decontaminated pump or bailer wil l be used 

followed procedures outlined in the Decontamination protocol and subse

quently decontaminated after each use. Ground water wil l be pumped 

from the top of the water column using a pump or bailed using a s ta in

less steel bailer. Clean plastic wil l be placed on the ground to avoid 

surface contamination and new polypropylene rope on the bailer wil l be 

used for each wel l . Pumping or bail ing wil l cease when the ground wa

ter yields sediment free water. 

q.oq Hydraulic Conductivity Tests 

The tests will be performed by removing water from the monitoring 

well in order to create a suff ic ient hydraul ic gradient between the 

monitoring well and aquifer. The rate of change in water levels will be 

recorded and analyzed using Hvorslev's or Papadopolous1 method. 

I f no signif icant drawdown can be obtained by removing water from 

the monitoring well an Enviro-Labs Model DL-120-MCP pressure 

transducer system will be ut i l ized. This test wil l involve insert ing a 

rod made of Teflon or PVC into the well in order to create a positive 

potential between the well and aqui fer . Af ter the Enviro-Labs system 

records the response to the positive potent ial , the rod wil l be removed 

Si 
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to create a negative hydraulic potential between the well and aqui fer. 

The rate of ground water recovery wil l then be recorded using the 

Environ-Labs system. The data collected from both the positive d is 

placement Cslug) and negative displacement wil l be analyzed using 

Hvorslev's, Papadopolous' or Bouwer & Rice method. 

All equipment which comes in contact with the monitoring well be 

decontaminated with a methanol swabbing and dist i l led water rinse 

between each monitoring wel l . 
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SECTION 5 - SAMPLING PROCEDURES 

The sampling procedures used by O'Brien 6 Cere are presented in 

the following subsection. These procedures have been standardized to 

allow applicabi l i ty to a wide type of environmental investigations. 

Sampling procedures associated with the ground water, soi l , and su r 

face water at the Enarc-0 site wil l be conducted as outl ined below: 

5.01 Ground Water Sampling Procedures 

The general site-specific protocols for the Enarc-0 site are p re 

sented in this section. 

5.01.01 Preparation for Sampling 

Preparation for sampling includes the acquisit ion of all neces

sary monitoring equipment and site-specif ic information to perform 

the required monitor ing. Prior to in i t ia t ing any ground water 

sampling act iv i t ies, a complete round of depth to water level 

measurements wil l be measured to the nearest 0.01 f t . 

Total well depths necessary to calculate the required purge 

volumes wil l be tabulated following completion of the well insta l 

lations. 

5.01.02 Well Evacuation 

Monitoring wells wil l be evacuated such that a minimum of 

three well volumes equivalent to the amount of water standing in 

the well casing is removed or for low yielding wells, unt i l the well 
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goes d r y pr ior to sample acquisi t ion. The volume of water to be 

purged for each well wil l be calculated and recorded. 

Either a submersible pump, bladder pump, positive displace

ment pump, foot valve pump, or bailer wil l be used to evacuate 

the monitoring wells. Pump placement depth wil l be dependent on 

well y ie lds. High yielding wells wi l l necessitate placement of the 

pump intake at the top of the water column. Low well yields 

require pump placement to be at the bottom of the wel l . Proper 

pump placement will insure complete and proper evacuation. Upon 

completion of the required purge volume, the pumping system will 

be removed from the wel l . Wells that are inaccessible with the 

pump system will be hand bailed using a bottom-loading stainless 

steel bai ler. 

5.01.03 Sample Acquisit ion 

Prior to obtaining ground water samples for laboratory analy

sis, all monitoring wells must be developed as described in the Well 

Development Protocol. Either a submersible pump, bladder pump, 

positive displacement pump, foot valve pump or stainless steel 

bailer may be used to collect ground water samples for t ransfer 

into the proper sample containers. I f well yields are low at the 

si te, the samples will be collected as the well recovers and p ro 

vides a suff icient volume for sample col lect ion. The port ion of 

sample required for analysis of volatiles wil l be collected f i r s t . 

Use of the following procedures for the sampling of ground 

water observation wells is dependent upon the size and depth of 

the well to be sampled and the volume of ground water in the wel l . 

12/6/89 A-17 



To obtain representative ground water samples from wells contain

ing only a few gallons of ground water, the bail ing procedures is 

p re fer red . To obtain representative ground water samples from 

wells containing more than a few gallons, the pumping procedure 

generally facilitates more rapid sampling. Each of these 

procedures is outlined below. 

A . Sampling Procedures (BAILER) 

1 . Ident i fy the well and record the location on the Ground Water 

Sampling Field Log or in a f ield notebook. 

2. Put on a new pair of disposable gloves. 

3. Cut a slit in the center of a clean plastic sheet, and sl ip i t 

over the well creating a clean surface onto which the sampling 

equipment can be posit ioned. 

4. Clean all meters, tools, equipment, e t c . , before placing on 

the plastic sheet. 

5. Disposable shoe covers should be placed over the samplers 

shoes to prevent potential contamination from d i r t y shoes con

tacting the plastic sheet. Do not k ick , t rans fer , d rop , or in 

any way let soils or other materials fall onto this plastic sheet 

unless it comes from inside the wel l . 

6. Remove the well cap and plug placing both on the plastic 

sheet. 

7. Using an electric well probe, measure the depth to the water 

table. Record this information in the Ground Water Sampling 

Field Log or field notebook. 

8. Clean the well depth probe with a methanol soaked towel and 

rinse it with disti l led water after use. 
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9. Compute the volume of water in the wel l , using the depth to 

water measurement and the total well depth as recorded on 

the well log. Record this volume on the Ground Water 

Sampling Field Log or f ield notebook. 

10. Attach enough polypropylene rope to a bailer to reach the 

bottom of the wel l , and lower the bailer slowly into the well 

making certain to submerge it only far enough to f i l l one-half 

f u l l . The purpose of this is to recover any oi! f i lm, i f one is 

present on the water table. 

11. Pull the bailer out of the well keeping the polypropylene rope 

on the plastic sheet. Empty the ground water from the bailer 

into a glass quart container and observe its appearance. 

NOTE: This sample will not undergo laboratory analysis, and 

is collected to observe the physical appearance of the ground 

water. 

12. Record the physical appearance of the ground water on the 

Ground Water Sampling Field Log. 

13. Lower the bailer to the bottom of the wel l , and agitate the 

bailer up and down to resuspend any material settled in the 

wel l . 

14. Init iate bailing the well from the top of the water column 

making certain to keep the polypropylene rope on the plastic 

sheet. All ground water should be dumped from the bailer 

into a graduated pail to measure the quant i ty of water 

removed from the wel l . 

15. Continue bailing the well from the top of the water column 

unt i l a sufficient volume of ground water in the well has been 

ss 
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removed, or unt i l the well is bailed d r y . I f the well is bailed 

d r y , allow suff icient time for the well to recover before p ro 

ceeding with Step 16. Record this information on the Ground 

Water Sampling Field Log. 

16. Remove the sampling bottles from their t ranspor t containers, 

and prepare the bottles for receiving samples. Inspect all la

bels to insure proper sample ident i f icat ion. Sample bottles 

should be kept cool with thei r caps on unt i l they are ready to 

receive samples. Arrange the sampling containers to allow for 

convenient f i l l i ng . Always f i l l the containers designated for 

volatile organics analysis f i r s t . Fi l ter and/or add preserva

tives to appropriate samples. 

17. To minimize agitation of the water in the wel l , ini t iate 

sampling by lowering the bailer slowly into the well making 

certain to submerged it only far enough to f i l l i t completely. 

Fill each sample container following the instruct ions listed in 

the Sample Containerization Procedures, Attachment B. Re

tu rn each sample bottle to its proper t ranspor t container. 

18. I f the sample bottle cannot be f i l led qu ick l y , keep them cool 

with the caps on unti l they are f i l led . The vials designated 

for purgeable pr ior i ty pollutant analysis should be fi l led from 

one bailer then securely capped. NOTE: Samples must not 

be allowed to freeze. 

19. Record the physical appearance of the ground water observed 

dur ing sampling on the Ground Water Sampling Field Log or 

field notebook. 
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20. Af ter the last sample has been collected, record the date and 

time, and, and i f requ i red, empty one bailer of water from 

the surface of the water in the well into the 200 ml beaker 

and measure and record the pH, conduct iv i ty and temperature 

of the ground water following the procedures outl ined in the 

equipment operation manuals. Record this information on the 

Ground Water Sampling Field Log. The 200 mf beaker must 

then be rinsed with dist i l led water pr ior to reuse. 

21. Begin the Chain of Custody Record. A separate ent ry is 

required for each well with the required analysis l isted ind i 

v idual ly . 

22. Replace the well cap, and lock the well protection assembly 

before leaving the well location. 

23. Place the polypropylene rope, gloves, rags, and plastic 

sheeting into a plastic bag for disposal. 

24. Clean the bailer by r insing with control water, methanol 

and/or 1% ni t r ic acid, deionized water. Store the clean bailer 

in a fresh plastic bag. 

B. Sampling Procedures (PUMP) 

1 . Ident i fy the well and record the location on the Ground Water 

Sampling Field Log or in a f ield notebook. 

2. Put on a new pair of disposable gloves. 

3. Cut a sl i t in the center of a clean plastic, sheet, and slip i t 

over the well creating a clean surface onto which the sampling 

equipment can be positioned. 
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Clean all meters, tools, equipment, e t c . , before placing on 

the plastic sheet. 

Disposable shoe covers should be placed over the samplers 

shoes to prevent potential contamination from d i r t y shoes con

tacting the plastic sheet. Do not k ick , t ransfer , d rop , or in 

any way let soils or other materials fal l onto this plastic sheet 

unless it comes from inside the wel l . 

Remove the well cap, and plug placing both on the plastic 

sheet. 

Using an electric well probe, measure the depth to the water 

table. Record this information in the Ground Water Sampling 

Field Log or f ield notebook. 

Clean the well depth probe with a methanol soaked towel and 

rinse i t wi th dist i l led water af ter use. 

Compute the volume of water in the well using the depth to 

water measurement and the total well depth as recorded on 

the well log. Record this volume on the Field Log or f ield 

notebook. 

Attach enough polypropylene rope to a bailer to reach the 

bottom of the wel l , and lower the bailer slowly into the well 

making certain to submerge it only far enough to f i l l one-half 

f u l l . The purpose of this is to recover any oil f i lm, i f one is 

present on the water table. 

Pull the bailer out of the well keeping the polypropylene rope 

on the plastic sheet. Empty the ground water from the bailer 

into a glass quart container and observe its appearance. 

NOTE: This sample will not undergo laboratory analysis, and 

A-22 



is collected to observe the physical appearance of the ground 

water. 

12. Record the physical appearance of the ground water on the 

Ground Water Sampling Field Log. 

13. Prepare the pump for operat ion. 

14. Lower the pump to immediately below the water level and 

pump the ground water into a graduated pai l . Pumping 

should continue unt i l suf f ic ient well volumes have been 

removed or the well is pumped d r y . I f the well is pumped 

d r y , allow suff icient time for the well to recover before 

proceeding with Step 16. Record this Information on the 

Ground Water Sampling Field Log. 

15. Remove the sampling bottles from their t ranspor t containers, 

and prepare the bottles for receiving samples. Inspect all la

bels to insure proper sample ident i f icat ion. Sample bottles 

should be kept cool with their caps on unt i l they are ready to 

receive samples. Arrange the sampling containers to allow for 

convenient f i l l i ng . Always f i l l the vials designated for vola

t i le organics analysis f i r s t . Fi l ter and/or add preservatives 

to appropriate samples. 

16. To minimize agitation of the water in the wel l , init iate 

sampling by lowering the bottom loading stainless steel bailer 

slowly into the well making certain to submerge it only far 

enough to f i l l it completely. Fill each sample container fol low

ing the instructions listed in the Sample Containerization 

Procedures. Return each sampling bott le to its proper t rans

port container. NOTE: While f i l l ing the sample vial 
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designated for purgeable p r io r i t y pollutant analysis, insure 

that the submersible pump intakes are located at a suff icient 

depth below the surface of the water to insure air is not 

introduced while f i l l ing the v ia ls . 

17. I f the sample bottle cannot be f i l led qu ick l y , keep them cool 

with the caps on unt i l they are f i l l ed . NOTE: Samples must 

not be allowed to freeze. 

18. Record the physical appearance of the ground water observed 

dur ing sampling on the Ground Water Sampling Field Log or 

field notebook. 

19. Af ter the last sample has been collected, record the date and 

time, and, and i f requ i red, empty one bailer of water from 

the surface of the water in the well into the 200 ml beaker 

and measure and record the p H , conduct iv i ty and temperature 

of the ground water following the procedures outlined in the 

equipment operation manuals. Record this information. The 

200 ml beaker must then :e rinsed with methanol and dist i l led 

water prior to reuse. 

20. Begin the Chain of Custody Record. A separate entry is 

recommended for each well with the required analysis l isted 

indiv idual ly. 

21. Remove the pump from the well and clean the pumps and 

' necessary tubing both internal ly and ex terna l ly . Cleaning is 

comprised of rinses with potable water. 

22. Replace the well p lug , and lock the well protection assembly 

before leaving the well location. 
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23. Place the gloves, towels, and plastic sheet into a plastic bag 

for disposal. 

v 

5.02 Subsurface Soil Sampling 

Soil borings for collection of subsurface soil samples shall be 

compfeted using the hollow stem auger dr i l l ing method or ro tary dr i l l ing 

method to a depth specified by the supervising geologist/engineer. 

Samples of the encountered subsurface materials shall be collected 

at a minimum of every f ive (5) feet and/or change in material or at the 

discretion of the supervising geologist. The sampling method employed 

shall be ASTM D-1586/Split Barrel Sampling using either a standard 2' 

long, 2" outside diameter spl i t spoon sample with a 140 lb . hammer or a 

3" outside diameter sampler with a 300 lb . hammer. Upon retr ieval of 

the sampling bar re l , the collected sample shall be placed in glass jars 

and labelled, stored on site (on ice in a cooler i f necessary), and 

transmitted to the appropriate test ing laboratory or storage fac i l i ty . 

Chain of custody procedures wil l be practiced following Section 15, 

EPA-600/4-82-029, Handbook for Sampling and Sample Preservation of 

Water and Waste Waters. 

A geologist will be on site dur ing the dr i l l ing operations to ful ly 

describe each soil sample including 1) Soil t y p e , 2) color, 3) percent 

recovery, 4) moisture content, 5) odor and 6) miscellaneous obser

vations such as organic- content. The supervis ing geologist will be 

responsible for retaining a representative port ion of each sample in a 

one pint glass jar labelled with 1) s i te , 2) bor ing number 3) interval 

sample/interval preserved, 4) date, and 5) time of sample collection. 
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The dr i l l ing contractor will be responsible for obtaining accurate 

and representative samples, informing the supervising geologist of 

changes in dr i l l ing pressure, keeping a separate general log of soils 

encountered including blow counts ( i . e . the number of blows from a soil 

sampling dr ive weight (140 pounds) required to dr ive the spl i t spoon 

samples in 6-inch increments and instal l ing monitoring wells to levels 

directed by the supervising geologist following specifications fu r ther 

outlined in this protocol. 

5.03 Decontamination 

Decontamination procedures will be applicable to all d r i l l ing and 

sampling act iv i t ies. All d r i l l ing and well construct ion equipment mo

bilized to the Enarc-0 site wil l receive an init ial decontamination. 

Decontamination will consist of steam cleaning of the entire r ig and 

associated equipment to the satisfaction of the supervising geologist. 

The rear portion of the dr i l l r ig wil l be decontaminated by steam 

cleaning between test borings and/or monitoring well instal lat ions. In 

addition equipment entering a test boring or well bor ing but not used 

for sample collection, will be decontaminated using a high pressure 

steam cleaner to remove soil and volatil ize organics. Sample collecting 

equipment contacting soil and/or rock samples wil l be decontaminated 

after each use by a low phosphate detergent wash followed by a clean 

water r inse. 

Carbon steel split spoons will be rinsed in a 1% Nitr ic Acid solution 

and rinsed with clean water. A methanol r inse followed by a final rinse 

with analyte free deionized water wil l complete the decontamination 

procedure. Solvents used for decontamination wil l be pesticide grade or 

12/6/89 A-26 ° 



better and will be stored separately from the analyte free deionized 

water.. 

It may be necessary to insert hoses and/or narrow diameter pipe 

into a test boring and/or well dur ing instal lat ion, development, p u r g 

ing , and sampling. These items will also be decontaminated pr ior to , 

and following each use. The hoses will be cleaned with soapy water 

and rinsed with deionized water. Decontamination procedures required 

for site personnel will be described in the Health and Safety Plan. 

5.04 Sample Preparation and Preservation 

Ground water samples, i f collected for metals analysis, wil l be 

collected and field f i l te red . Field f i l te r ing wil l be accomplished through 

a 0.45 urn membrane (cellulose ester) f i l ter pr ior to preservation to 

allow determination of dissolved metals. The f i l ter ing system used will 

be cleaned before and between samples with 10% UNO- solution and 

deionized water. Surface water samples wii l not be f i l te red . 

Immediately after collection, samples will be t ransfer red to properly 

labeled samole containers with the necessary preservatives as specified 

in Section 5 of the QAPP. Samples receiving pH adjustment wil l be 

checked with pH paper to ensure the proper pH has been achieved. 

Table B-2 lists the proper container materials, volume requirement, and 

preservation needed for the MVTC site analyses. Samples requir ing 

refrigeration for preservation will be immediately t ransfer red to coolers 

packed with ice or ice packs. All samples wil l be shipped within 24 

hours of being collected. Proper chain-of-custody documentation wil l be 

maintained as discussed in Section 5 of this QAPP. 
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SECTION 6 - SAMPLE CUSTODY 

The primary objective of sample custody procedures is to create an 

accurate wri t ten record which can be used to trace the possession and 

handling of all samples from the moment of their collection, through 

analysis, unt i l their final disposit ion. Sample custody for samples col

lected dur ing this investigation wil l be maintained by the Field Op

erations Manager (FOM) or the f ield personnel collecting the samples. 

The FOM or field personnel are responsible for documenting each sample 

transfer and maintaining custody of all samples unt i l they are delivered 

to the laboratory. 

Sample bottles and preservatives wil l be supplied by OBC Labo

ratories, Inc. A self-adhesive sample label and a sample tag wil l be 

affixed to each container before sample collection. At a minimum, the 

sample tag will contain: 

Client - Job name 

Sample identification station number (place of sampling) 

Date and time collected 

Sampler's signature 

Testing required 

Preservatives added 

Sample Type 

Crab or Composite 

Immediately after sample collection, the sample will be placed in an 

insulated cooler for delivery to the laboratory within 24 hours. O'Brien 

6 Cere field Chain-of-Custody records completed at the time of sample 

collection will accompany the samples inside the cooler for del ivery to 
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the laboratory. The forms will include the project name, sampling sta

tion number, and sample location. These record forms wil l be sealed in 

a ziplock plastic bag to protect them against moisture. Each cooler wil l 

contain suff icient ice and/or ice packs to insure that proper tempera

ture of approximately 4°C is maintained, and wil l be packed in a manner 

to prevent damage to sample containers. The shipping container wil l be 

secured with nylon strapping tape and custody sealed before shipment. 

The custody seals wil l be placed on the containers so they cannot be 

opened without breaking the seal. The samples will be proper ly re l i n 

quished on the field Chain-of-Custody record by the sampling team to 

the FOM. The FOM will t hen , in t u r n , re l inquish the samples to the 

OBC Laboratories Sample Courier. When rout ine sampling is performed 

and the FOM is not present, custody wil l be rel inquished by the r e 

sponsible f ield personnel. 

OBC Laboratories will provide sample pickup at the O'Brien £ Cere 

office daily or on an as-needed basis. The OBC Laboratories Courier 

will then rel inquish the samples to OBC Laboratories Sample Custodian. 

Upon receiving the samples, the Laboratory Sample Custodian wil l i n 

spect the condition of the custody seal and samples, compare the in for 

mation on the sample label against the f ield Chain-of-Custody record, 

assign an OBC Laboratories control number, and log the control number 

into the OBC Laboratories computer sample inventory system. OBC 

Labs will maintain custody of samples as described in the above 

sections. 

When samples requir ing preservation by either acid or base are r e 

ceived at the laboratory, the pH will be measured and documented. 

The Laboratory Sample Custodian will then store the sample in a 
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secure sample storage cooler maintained at 4°C and maintain custody 

unt i l assigned to an analyst for analysis. 

The Laboratory Sample Custodian wil l note any damaged sample 

containers or discrepancies between the sample label and information on 

the field Chain-of-Custody record when logging in the sample. This 

information wil l be communicated to the FOM or f ield personnel so prop

er action can be taken. The Chain-of-Custody form wi l l be signed by 

both the rel inquishing and receiving parties each time the sample 

changes hands, and the reason for t ransfer indicated. 

A serially numbered internal Chain-of-Custody form will be used 

by OBC Laboratories to document sample possession from the Laboratory 

Sample Custodian to Analysts and final d isposi t ion. The C h a i n - o f - C u s 

tody information will be supplied with the analytical reports for inc lu 

sion in the document control f i le . 
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SECTION 7 - CALIBRATION PROCEDURES AND FREQUENCY 

7.01 Laboratory Calibration Procedures 

Equipment Calibrat ion, References and Frequency 

All f ield equipment used dur ing this project wil l be calibrated 

and operated in accordance with manufacturer's inst ruct ions. Any 

field equipment used dur ing this project that is not covered by the 

investigator's standard operating procedures will have a specific 

calibration and operation instruct ion sheet prepared for i t . 

A . General 

Standards may be generally grouped into two classif ica

tions : primary and secondary. Primary standards include 

United State Pharmaceutical (USP), National Bureau of Stan

dards (NBS), American Society for Test ing and Materials 

(ASTM) materials, and certain designated EPA reference mate

r ia ls . All other standards are to be considered secondary. 

B. Test ing 

1 . Primary: No testing is necessary. Do not use i f there is 

any physical indication of contamination or decomposition 

( i . e . part ial ly discolored, e t c . ) . 

2. Secondary: Examine when f i rs t received either by com

parison to an exist ing pr imary, or comparing known 

physical properties to l i terature values. Standards 

which are less stable wil l be rechecked at appropriate 

intervals ranging from approximately six months to one 

year. 
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C. Records 

1 . A records book will be maintained for each grouping of 

standards ( i . e . pesticides, metals, etc.) 

2. The record kept for each standard will include: 

a. Name and date received 

b . Source 

c. Code or lot number 

d . Pur i ty 

e. Testing data including all raw work and calculations 

f. Special storage requirements 

g . Storage location 

3. These records will be checked periodically as par t of the 

Laboratory Controls Review. 

Equipment 

A . General 

1 . Each major piece of analytical laboratory instrumentation 

used on this project is documented and on fi le with the 

analytical laboratory. 

2. A form is prepared for each new purchase and old forms 

will be discarded when the instrument is replaced. 

B. Testing 

1 . Each form details both preventat ive maintenance activit ies 

and the required QA testing and moni tor ing. 

2. In the event the instrument does not perform within the 

limits specified on the monitoring form, the Laboratory 

Manager will be notif ied and a decision made as to what 

action to take. 
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3. If repair is deemed necessary, an "out of order" sign 

will be placed in the instrument unt i l repairs are effect

ed. 

7.02 Calibration Records 

A bound notebook will be kept wi th each instrument, requir ing 

cal ibrat ion, to record all activit ies associated with a maintained, QA 

monitoring and repairs program. Addi t ional ly , these records wil l be 

checked dur ing periodic equipment review. 

7.03 Field Calibration 

In addition to the laboratory analyses conducted dur ing the course 

of this investigat ion, field measurements of p H , specific conductance, 

and temperature will be taken for all surface and ground water samples. 

Where necessary, an photoionization detection meter will be used to 

measure volatile organics in air or soils. 

The frequency of field calibration procedures w i l l , at a minimum, 

include the fol lowing: 

The pH and specific conductance meters will be calibrated at 

a minimum of once daily and documented in a cal ibrator 's f ield 

book. Calibration will be checked as necessary to insure 

proper measurements are taken. 

pH meters will be calibrated using specific techniques accord

ing to the manufacturer's instruct ions and two standard buf 

fer solutions (either 4 , 7, or 10) obtained from chemical sup 

ply houses. The pH values of these buffers will be com

pensated for temperature according to the values supplied on 
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the manufacturer's bottle label. The temperature [measured 

as below) at which the sample pH was measured will then be 

used to compensate for temperature on the meter. 

Temperature measurements wil l be performed using field ther 

mometers (Thomas Science No. 9329A10). 

Specific conductance meters wil l be cal ibrated using a 1413.0 

umho (KCI) solution prepared by OBG Laboratories according 

to Standard Methods of the Analysis of Water and Wastewater, 

16th Edit ion, 1985-Method 205, 3b, page 79. 

12/6/89 A-34 73 



SECTION 8 - ANALYTICAL PROCEDURES 

The analytical methods which are to be used for analysis of the 

sample media collected at the Enarc-0 site were chosen based on the 

substances used at the site as revealed by the background information 

review. The selected methods are discussed in the Interim Technical 

Memorandum. Specifically, ground water samples wil l be analyzed for 

volatile organics in accordance with EPA methods 601 and 602. The soil 

samples wil l be analyzed for volatile organics using EPA methods 8010 

and 8020. In addi t ion, the two soil samples collected from the bor ing 

located in the v ic in i ty of the removed gasoline storage tank wil l also be 

analyzed for lead in accordance with EPA method 7421. A summary of 

the analytical methods and the detection limits for the individual 

analytes is included in Table B-4. 
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SECTION 9 - DATA REPORTING, VALIDATION, AND REDUCTION 

9.01 Data Reduction 

OBC Laboratories, Inc. wil l be performing analyses on the en 

vironmental samples. The following data handling procedures are em

ployed at OBG Laboratories, Inc. 

A . Gas Chromatography/Mass Spectrometry: 1) A Hewlett-Packard 

Model 5987A CC/MS equipped with a Tekmar Model 400 Dynam

ic Head Space concentrator and a RTE6 VM Operating System 

and, 2) a 5996 HP CC/MS with a 7672A HP Auto Sampler and 

a RTE6 VM Operating System are used for positive ident i f ica

tion and quantif ication of volati le organics and sample ex 

t rac ts . Both instruments use an aquarius software package 

for data reduct ion. Output from the GC/MS units is p ro 

cessed for presentation in three formats: 

1) A real-time total multiple ion mass chromatogram. 

2) A post-run investigation report containing the fol lowing: 

a. Retention time 

b. Response factor 

c. Pr imary, secondary and te r t ia ry ion wi th their cor-

respondings abundance 

d . Quantitation ion 

e. Reference l ibrary name 

f. Concentration 

3) A visual comparison of the subject mass spectral output 

to the l ibrary compound. 

The post integration report contains the fol lowing: 
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1) Listing of all compounds. 

2) Relative retention times. 
v 

3) Relative response factor to their internal standards. 

Quality Assurance/Quality Control data such as resolution and 

calibration standards and DFTPP spectra are also processed and 

stored in the above manner. 

B. Gas Chromatography: A Hewlett-Packard Model 5880A Gas 

Chromatograph (GC) equipped with an Electron Capture De

tector and a 7673A H.P. Auto injection system is used for 

positive identif ication and quantif ication of sample ex t rac ts . 

Output from the GC uni t is processed for presentation in 

two forms: 

1) A real time chromatogram 

2) A post-run integration report containing the fol lowing: 

a. Retention time 

b. Response factors calculated from standards 

c. Surrogate standard reservoir 

d . Listing of ail positively identif ied compounds 

Quality Assurance/Quality Control data such as spikes, 

spike duplicates, and calibration curves are also processed 

and stored in post integration repor ts . 

C. Trace Metals: A Varian model 575 Atomic Absorption 

Spectrophotometer (AA) and Perkin-Elmer Model 303OB Atomic 

Absorption Spectrophotometer with an HGA600 furnace are 

used for the low level detection of metals by conventional 

flame and graphite furnace techniques. 
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The atomic absorption spectrophotometer for inorganic 

pollutants is calibrated using appropriate cal ibrat ing stan

dards and blanks. The calibrations are checked by analyzing 

synthetic standards at f ive d i f ferent concentration levels. 

The results are used to generate standard curves by 

least squares f i t of the data via computer programs. The de

viation of the standards from the least squares f i t (standard 

curves) and the standard deviation of the f i t are pr inted on 

the daily pr intout and the data stored accordingly in appro

priate computer bases. I f deviations from accepted values oc-

c u r , analysis of sample and instrumental calibrations are r e 

peated. Standard curves are generated regular ly . 

D. Spectrophotometry: Spectrophotometry instruments are in i t i a l 

ly calibrated with commercially available standards. To ver i f y 

the init ial cal ibrat ion, EPA knowns are analyzed and must be 

wi th in ±10% of the t rue value. At a frequency of 10% a con

t inuing calibration standard is analyzed and quant i ta ted. I f 

the continuing calibration standard is not wi thin 10% the i n 

strument is recalibrated and the previous 10 samples are re 

analyzed. The chemist documents any excursions and con

t inu ing calibration on the bench analysis log. 

Data validation practices wil l be followed to insure that raw data 

are not altered and that an audit t ra i l is developed for those data which 

require reduct ion. The field data, such as those generated dur ing 

field measurements, wil l be entered di rect ly into a bound field note

book. Each project team member wil l be responsible for proofing all data 

transfers made. 
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OBG Labs group leaders wil l check and validate all data generated 

by their group as specified in Attachment 1 . The QAO of the laborato

ry will provide a signed document ver i fy ing the validation of the data. 

Upon receipt of OBG Labs Analysis Reports and associated data 

packages, laboratory analyses will be validated by O'Brien & Gere's 

Quality Assurance Coordinator by reviewing the laboratory qual i ty con

trol data, laboratory method blanks, t r i p b lanks, agreement between 

samples and duplicates, and surrogate and spike recovery data. 

The analytical data obtained dur ing the course of the investigation 

for ground and surface waters will be reported as u g / L ( p p b ) . Labo

ratory data for soil analyses wil l be reported as u g / k g on a d ry weight 

basis. Analyses conducted in association with the investigation wil l be 

reported ut i l iz ing OBG Laboratories level two data package. Table B-5 

lists the deliverables that are included in the OBG Labs data package. 

The validation program will incorporate a t rack ing and f i l ing 

system for documents generated dur ing the invest igat ion. Documents 

accounted for in this aspect of the validation program wil l include items 

such as log books, f ield data records, correspondences, 

chain-of-custody records, analytical repor ts , photographs, computer 

disks, and repor ts . The Project Manager is responsible for maintaining 

a central f i le in which documents will be inventor ied. The raw data 

generated dur ing field operations will be f i led to eliminate or correct 

errors ar ising from the transfer of data. 

To avoid errors in the transfer of data, copies of raw data from 

the f ield notebooks, and the data as received from the laboratory, will 

be entered into a data f i le and assigned an appropriate document 
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control identification number. The data f i le wil l serve as the ultimate 

archive for all information and data generated dur ing this invest igat ion. 

The documentation of sample collection wil l include the use of 

bound f ield log books in which the information on sample collection wil l 

be entered in indelible ink. Enough information wil l be given to recon

struct the sampling event, inc luding: site name (top of each page), 

sample ident i f icat ion, br ief description of sample, date and time of col

lection, sampling methodology, field measurements and observations, and 

sampler's init ials (bottom of each page, and dated) . 
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SECTION 10 - INTERNAL QUALITY CONTROL CHECKS 

10.01 Laboratory Internal Quality Control Checks 

OBC Laboratories Internal Quality Control Checks wilt meet or 

exceed analytical QC requirements set fo r th by USEPA approved meth

odologies ( e . g . Test Methods for Evaluating Solid Wastes, EPA, 1986). 

These QC checks wil l be a continuation of O'Brien £ Cere's Field I n 

ternal Quality Control Checks presented below. 

10.02 Field Internal Quality Control Checks 

Field Internal Quality Control Checks wil l be uti l ized dur ing this 

investigation through the use of the following QA/QC samples which are 

summarized on Tables B-5 and B-6. 

T r i p Blanks - These blanks consist of u l t rapure , deionized 

water contained in appropriate sample containers with any 

preservatives required for the analysis. These blanks wil l be 

provided by OBC Labs. They will accompany the samplers 

dur ing the sampling process and wil l serve as a QC check on 

container cleanliness, external contamination, and the analyt

ical method. T r ip blanks wil l be submitted once per day per 

analysis type for samples involving ground water. A volatile 

t r i p blank will be submitted daily f o r soil/sediment samples. 

Field Equipment Rinse Blanks - These blanks will consist of 

demonstrated analyte free water passed through sampling 

equipment and collected in appropriate containers. These 

blanks wil l ver i fy decontamination of sampling equipment and 

eliminate the possibi l i ty of cross-contamination. Equipment 
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blanks will be collected once daily per analysis type for each 

type of sampling equipment used. 

Duplicate Samples - Duplicate samples wil l be collected to a l 

low determination of analytical repeatabi l i ty. One duplicate 

sample in every twenty (20) ground and surface water sam

ples collected, and one in every twenty (20) soil or sediment 

samples, will be collected and submitted for analysis. These 

samples may be run as matrix spike duplicates (see below}. 

Matrix Spike Sample - A matrix spike sample wil l also be sub

mitted as a fur ther QC check. These wil l be collected at the 

same frequency as stated above for the duplicate samples. 

These wil l allow recovery rates of compounds (the spike 

and/or surrogate spike compounds defined in the organic and 

inorganic methods) to be determined for matrix effects specif

ic to the study site through the addition of known concen

trations of compounds into the sample (by OBC Labs at the 

laboratory) and then performing the analysis. 

Therefore, from the above discussion, every twentieth sample or 

f ive percent, whichever is more f requent , wil l be analyzed in duplicate 

(or matrix spike duplicate) and run as a matrix spike sample. 

Duplicate and matrix spike samples will be acquired for ground and 

surface waters by collecting sequential grab samples after collection of 

the actual sample. Soil duplicate and matrix spike samples wil l be col 

lected by spl i t t ing the sample between the sample container, duplicate 

container, and matrix spike container. I f insuff ic ient soil sample is 

present at a particuiar location to collect the three sample volumes, a 

12/6/89 A-42 
?f 



single l i ter sample wil l be spl i t at the laboratory for duplicate and ma

t r i x spike analysis. 

v 
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SECTION 11 - PERFORMANCE AND SYSTEM AUDITS 

11.01 On-Site Audit 

An on-site system audit will be performed dur ing major f ield act iv 

ities to review all f ield-reiated qual i ty assurance act iv i t ies. The system 

audit will be conducted by O'Brien 6 Cere's Quality Assurance Coordj-

nator. 

Specific elements of the on-site audit include the veri f icat ion of: 

Completeness and accuracy of sample Chain-of-Custody forms, 

including documentation of t imes, dates, transaction de

scr ipt ions, and signatures. 

Completeness and accuracy of sample identif ication labels, i n 

cluding notation of t ime, date, location, type of sample, per 

son collecting sample, preservation method used, and type of 

testing required. 

Completeness and accuracy of f ield notebooks, including docu

mentation of times, dates, dr i l le rs names, sampling method 

used, sampling locations, number of samples taken, name of 

person collecting samples, types of samples, results of f ield 

measurements, soil logs, and any problems encountered d u r 

ing sampling. 

Adherence to health and safety guidelines outl ined in the Site 

Health and Safety Plan including wearing of proper protective 

c loth ing. 

Adherence to decontamination procedures outl ined in Section 4 

of this QAPP, including proper decontamination of pumps and 

pump tub ing , bai lers, and soil sampling equipment. 
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Adherence to sample col lect ion, preparat ion, preservat ion, 

and storage procedures. 

11.02 Laboratory Audi t 

11.02.1 OBC Laboratories Internal Laboratory Audits 

OBC Labs performs regular systems and performance audi ts. 

O'Brien £ Cere's Quality Assurance Coordinator wil l also conduct a 

system audit of the laboratory once dur ing the project to evaluate 

whether proper qual i ty assurance measures are being incorporated 

into the sample handling and analysis. Table B-7 lists the check

l ist that will be used for the system audi t . 

Results of both the field and laboratory audi t wil l be submit

ted to O'Brien £ Cere's Project Manager and Quality Assurance Co

ordinator for review and incorporation into the status reports p re 

pared by O'Brien & Cere. 

I f the results of the audit necessitate fu r ther act ion, the 

Project Manager will be notif ied of such and wil l be appraised of 

any action taken. 
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SECTION 12 - PREVENTIVE MAINTENANCE 

12.01 Laboratory Maintenance 

Standard operating procedures for maintenance, including specific 

routine and preventive procedures, and maintenance logs for all analyt 

ical instruments are employed at OBG Labs according to manufacturers' 

recommendations. 

12.02 Field Maintenance 

O'Brien & Gere's field equipment is maintained regular ly according 

to the manufacturers specifications. When damaged equipment or 

equipment in need of repair is returned to the equipment warehouse, it 

is appropriately flagged for the required maintenance to be performed. 

This process assures only operable and maintained equipment enters the 

f ie ld. Routine daily maintenance procedures conducted in the field wil l 

include: 

Removal of surface d i r t and debris from exposed surfaces of 

the sampling equipment and measurement systems. 

Cleaning of f i l ters in the organic vapor analyzer. 

Storage of equipment away from the elements. 

Daily inspections of sampling equipment and measurement sys

tems for possible problems ( e . g . cracked or clogged lines or 

tubing or weak bat ter ies) . 

Spare and replacement parts stored in the f ield to minimize down

time include: 

Appropriate size batteries 

Locks 
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Extra sample containers 

Bailer line 

Additional stainless steel bailers 

Additional equipment as necessary for the field tasks. 
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SECTION 13 - SPECIFIC ROUTINE PROCEDURES USED TO 

ASSESS DATA PRECISION, ACCURACY, AND COMPLETENESS 

13.01 O'Brien S Cere's Data Quality Assessment 

O'Brien 6 Cere's Quality Assurance Coordinator will review and 

validate all data as it is received. This validated data will then be i n 

corporated into the next report to be submit ted. 

The data will be checked by OBC Labs pr ior to its release to 

O'Brien S Cere. The main objective of O'Brien & Cere's Quality Assur 

ance Coordinator will be to insure that errors have not been made. 

This will be accomplished by checking all qual i ty assurance precision 

and accuracy data and insur ing that data packages are complete wi th 

information such as: 

Ti t le page 

Chain-of-custody records 

Analytical reports 

Quality control data summary 

Chromatograms 

Methodology summary 

Calibration data 

Quality control summary forms will be checked to the specified l im

its in the required methods. I f outl iers ex is t , i t will be determined 

what corrective measures were used to locate the problem or determine 

i f i t was sample matrix inter ference. The following documents will be 

used in support of the data qual i ty assessment review: 

EPA Region i l l Data Validation Checklist 
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EPA 600/4-79-019, "Handbook for Analytical Quality Control in 

Water and Wastewater Laboratories". 

Technical Directive Document No. HQ-8410-01, "Laboratory 

Data Validation Functional Guidelines for Evaluating Organic 

Analyses". 

EPA 600/479-020, "Methods for Chemical Analysis of Water 

And Wastes". 

Federal Register, Fr iday, October 26, 1984. 

13.02 Field Data Quality Assessment 

To ensure that all field data are collected accurately and cor rec t ly , 

specific wr i t ten instructions wil l be issued to all personnel involved in 

field data acquisition by the Project Manager. The Quality Assurance 

Coordinator wil l then review the field books used by project personnel 

to insure that all tasks were performed as specified in the inst ruct ions. 

All raw data and reduced data will be submitted by project person

nel to the Quality Assurance Coordinator for review. The Quality As

surance Coordinator will then submit these data to the Project Manager 

for use afti':r all aspects of the data have been approved, in i t ia led, and 

dated by the Quality Assurance Coordinator. Equations, calculations, 

data t ransfers , consistent units and signif icant f igures will all be sub

ject to this quality assurance review. 
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SECTION 14 - CORRECTIVE ACTION 

Corrective action procedures that might be implemented from audit 

results or upon detection of data unacceptabil i ty wil l be developed on a 

case-by-case basis. Generally, the following actions may be taken: 

1 . The reason for the unacceptable data point(s) wil l be de

termined as follows: 

a. Precision 

The analyst 

i i . Nature of the sample 

i i i . Glassware contamination 

b. Accuracy 

The analyst 

I I . Glassware contamination 

i i i . Contaminated reagents 

iv . Instrument problems 

v . Sample interference with spiked material 

2 . The correct ive actions to be taken may include: 

Reanalyzing samples i f holding times have not been ex

ceeded . 

Al ter ing field or handling procedures. 

Resampling. 

Using a di f ferent batch of sample containers. 

Recommending an audit of laboratory procedures. 

Accepting data with know levels of uncer ta in ty . 

Discarding data. 
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Problems encountered dur ing the study affecting qual i ty assurance 

will be reported on a Corrective Action Form. The Project Manager and 

the OBC Labs QA Coordinator wil l be responsible for in i t iat ing the cor

rective actions in the field and laboratory, respect ively, in a timely 

manner. The Project Manager will report to the Quality Assurance Co

ordinator on the corrective actions taken, the outcome of these actions, 

and thei r effect on data produced. Correct ive actions wil l be discussed 

in the qual i ty assurance report to management described in Section 14, 
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SECTION 15 - QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The Project Manager, in conjunction wi th the Quality Assurance 

Coordinator, will submit, in the investigation repor ts , summaries of all 

applicable quali ty assurance act iv i t ies. These summaries wil l contain at 

least the following types of information. 

The status and coverage of various laboratory and field qua l i 

ty assurance project act iv i t ies. 

Data quali ty controls including assessment of: accuracy, p re

cision, completeness, representativeness, and comparabi l i ty. 

Significant quality assurance problems discovered, correct ive 

actions taken, progress and improvements, plans, and rec

ommendations for fu r ther implementation or updating of the 

investigative QAPP. 

Any significant i rregular i t ies noted in the f ield notebook du r 

ing the sampling procedure. 

Results of performance and system audi ts , i f conducted. 

A discussion of the QA/QC data as it relates to the data 

quali ty objectives of the investigation and the interpretat ion 

of the results of the f ield invest igat ion. 
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TABLE B -1 SAMPLE CONTAINER REQUIREMENTS 

PRESERVATION AND MOLDING TINES 

Sample 
Fraction 

Sample 
Matrix 

Sample 
Preservation 

Holding 
Time 

Container 

Volatile Organic* Soil Cool, 4*C 10 Days (2) 120 at wide-mouth 
vials u/ teflon Liners 

Metals Soft 

Volatile Organics Water 

Trip Blank Water 

Rinsate Blanks Water 

Cool, 4*C 6 Months 

Cool, 4*C 

Cool, 4'C 

Cool, 4*C 
(HHO3 to pH 
<2 for metals) 

10 Days 

14 Days 

14 Days 

(1) Box wide-mouth 
bottle w/teflon liner 

(2) 1 liter amber glass 
w/teflon lined enclosure 

40 ml glass vials 
w/teflon liners 

metals: 1000 ml plastic 
bottles u/teflon liners; 
VGA: 40 ml glasss vials. 

Sources: Test Methods for Evaluating Solid Waste, U.S. EPA, SW-B46, 
November, 1986, 3rd edition. 
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TABLE B - 2 

EKARCO-0 MACHINE PRODUCTS SITE 

TOTAL 
"ELL WO. DEPTH (FEET) 

MU-1 

NW-2 

MU-3 

HU-4 

V 



TABLE B • 3 

c o c o a i v i n TEMPERATURE CORRECTIONS 
FOR 1,413 UMHOS/CM CONDUCTIVin STANDARD 

TEMPERATURE. 'C 

4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

UMHOS/CM 

914. 
932, 
951. 
971, 
991, 

1,011, 
031 
052. 
074, 
096.3 

1,118.7 
1,141.5 
1,167.5 
1,193.6 
1.219.9 
1,246.4 
1,273.0 
1,299.7 
1,326.6 

353.6 
380.8 
408.1 
436.5 
463.2 
490.9 

1,518.7 
1,546.7 
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TABLE B - 4 

ANALYTICAL NETHOD OETEaiQM LIMITS 

EMARC-0 MACHINE PRODUCTS SITE 

Practical Quantitation Units" 

1. Halogeneted Soil Gaa Lou Mater" Low Soil/ Sed*** 

Volatlla Oroanics (ao/saapte) (uo/l) (ug/kg) 

Acetone 
Banzyl Chloride 
Broaodf eh I oroaothane 
Brcaoethane 
Broaofone 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Oilorobanzene 
Ch I orobroacaethano 
Chloroethane 
ChLorofore 
2-Chtoroethyl vinyl ether 
Chiorcaethane 
Dfbroaochtoroaethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlordiftuoroaethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,1-Dichlorethylene 
trans-1,2-Oichloroethylene 
1,2-0 ichloropropane 
hexaehloroethane 
2-hexanene 
4-aothyl-2-pentanone 
•ethylene chloride 
cis-1,3-dichloropropene 
trans-1,3*D1chloropropylene 
1,1,2,2-Tetrachloroethane 
Tetrachloroathylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trlchloroethylene 
Tet rach lorof 1 uoromthane 
Vinyl Chloride 

• M * 

0.01 
**•• 
•*•• 
0.01 
•*** 
M M 

0.01 
0.01 
0.01 
•*** 
0.01 
**** 
**** 
•*** 
0.01 
**•* 
0.01 
• * *+ 

0.01 
**** 
*•*• 
0.01 
#•*# 
0.01 
* • * * 

•*«• 
***• 
•••* 
0.01 
0.01 
•*** 
0.01 
••** 
**** 
•*** 
**•» 

• •— 

**** 
**•* 
H H 

<5 
**+* 
i m 

<5 
<5 

**** 
<10 
<5 

*#** 
<10 
<5 
<5 

•*** 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

***# 
I 1 M 

**** 
<5 

**** 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<10 

<100 
•*•* 

<5 
<10 
<5 

<100 
<5 
<5 
<5 

**** 
<10 
<5 

<10 
<10 
<5 

• * • * 
**** 
**** 
# * * * 

<5 
«5 
<5 
<5 
<S 

# * * * 
<50 
<50 
<5 

*•** 
<5 
<5 
<5 
<5 
<5 
<5 

* • * * 
<10 



TABU 8 - 4 <CON'T> 

2. Aranatle Volatile toll Gas Lou Water** Low Soil/ Sad*** 
Organic* (BB/aaaple) <un7l) (ug/kg) 

Benzene 

p-Tert-Butyl toluene 

Chlorobenzane 

Cussna 

1,2-01chLorobenzene 

1,3-Dichlorobenzene 

1,4-DIchlorobenzene 

Ethyl Benzene 

alpha-nethylstyrene 

Naphthalene 

Styrene 

Vinyltoluene 

Vinyl Acetate 

Toluene 
Xylenecs) 

.001 to 

.001 to 
«*•* 

.001 to 
***• 

#*•* 

•#•* 

.001 to 

.001 to 

.001 to 

.001 to 

.001 to 
•*** 

**•* 

.001 to 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

3. Metals Soil Gas 
(ag/sasple) 

lead (EPA 7421} .01 <0.05 <5 

• Medfun Soil CROL for volatiles are 100 tines the individual 

Lou Soil CROL. 

Detection Units listed for soil are based on wet weitht. The 

detection Units calculated by the laboratory on a dry weight 

basis will be higher. 

Sources: Test Methods for Evaluating Solid waste, U.S. EPA, SU-846, 

Novenber, 1986, 3rd edition. 

Methods for Chemical Analysis of water and wastes, EPA 

600/4-79-020, March, 1983. 

Federal Register, Vol. 49, Appendix A to Part 136-Methods 

for Organic Chemical Analysis of Municipal and Industrial 

wastewater, October, 1984. 

M10SH Manual of Analytical Methods, U.S. 0HHS, February, 1984. 

<5 

<5 

<5 

<5 

<so 
«5 
<5 

Low Water 

CPP»> 

<30 
<5 
<5 

Low Sofl/Sed 

(ppo) 
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TABLE B • 5 

FREQUENCY OF QUALITY CONTROL SAMPLES 

ENARC-0 MACHINE PRODUCTS SITE 

X ESTIMATED SAMPLE FRACTION/APPLICATION TRAVEL RINSATE 
NO. SAMPLES REFERENCE No. BLANKS BLANKS 

2 Lead 7421 1/ship 1 

20 Organic* - 8010/8020 1/shfp 2 

5 Organic* • 601/602 1/sMp 1 

Locations specified fn Work Plan, 
the actual number of samples obtained are 
dependent on the field conditions. 



TABLE B - 6 

CONTROL LIMITS 

LEAD 

EPA METHOD: 7421 

AUDIT FREQUENCY CONTROL LIMIT 

Calibration 
Verification 

Calibration 
Blank 

Preparation 
Blank 

Spiked Sample 
Analysis 

Duplicate 

Sample Analysis 
Lab Control Sample 

Calibrated daily and 
each time instrument 
Is set up; verify at 
a frequency of 10% 
or every 2 hr. which
ever is greatest. 

During calibration at 
a frequency of 10% 
during and at end of 
run. 

1 per batch of samples 
digested or 1 In 20 
whichever is greater. 

1 per group of similar 
concentration and 
matrix, 1 per case of 
samples, or 1 in 20 
whichever is greater 

Same as spiked sample 
analysis. 

Once a month for each 
of the procedures 
(applied) to sample 
analysis. 

Within 10% of the true value 
for all except tin and mercury 
(20% of true value) 

Mo more than CRDL. 

No more then CRDL. 

Within 50% of known 
value. 

50% relative percent 
difference for values. 

Within 35% of recovey. 



TABLE B - 6 Ccont) 

CONTROL LIMITS 

VOLATILES 

EPA METHOD: 8010/8020 

A * " FREQUENCY CONTROL LIMIT 

Calibration 
Verification 

Organic free 
Blank 

Reference 
Standard 

NS/MSO 
Blank 

Surrogates 

Calibrated daily 
<Morning) with a sin
gle point calibration. 

Daily 

Daily 

10X 

Each Sanple 

Ufthin 10X of the true value. 

No compounds present. 

Within 30X of true value. 

50% of known value. 

SOX if known value. 



TABLE B - 6 (cont) 

CONTROL LIMITS 

VOLATILES 

EPA METHOD: 8010/8020 

AUO" FREQUENCY CONTROL LIMIT 

Calibration 
Verification 

Organic free 
Blank 

Reference 
Standard 

MS/NSO 
Blank 

Surrogates 

Calibrated daily 
(aorning) with a sin
gle point calibration. 

Oaily 

Daily 

10X 

Each Sample 

Within 10X of the true value. 

No eoflpounds present. 

Within 30% of true value. 

50X of known value. 

30X if known value. 



TABLE B - 6 (cont) 

CONTROL LIMITS 

VOLATILES 

EPA METHOD: 601/602 

AUDIT FREQUENCY CONTROL LIMIT 

Calibration 
Verification 

Organic free 
Blank 

Reference 
Spfke 

MS/MSD 
Blank 

Surrogates 

Calibrated daily 
(aorning) with a sin
gle point calibration. 

Daily 

One per day 

5X 

Each Sacple 

Uithin 20% of the true value. 

No conpounds present above DL. 

Uithin 25% of true value. 

50% of known value. 
25X of the RPO. 

30% if known value. 

DL * Detection Llalt 
RPO • Relative Percent Difference 

lo» 



TABLE B - 7 
O'BRIEH & CERE'S SYSTEM AUOIT CHECXUST FOB 

06C LABORATORIES 

Chain-of-Custody 
Log-In Procedures Evaluated 
Sample Custodian it Assigned and Oversee Sample Transfer 

• Sample Routing and Pickup is Oocunented and Accounted for 
Separate Area for Sample Storage and Maintained in Locked 
Storage 

Sample Preparation 
Correct Sample Preparation Procedures are Followed 
Areas Designed for Sample Preparation (Organic and Inorganic) 
Holding Tfmes Maintained 

QA/OC Procedures 
Procedures are Being Followed According to Methods Specified 

- Oats Vatfdatlon and Reduction Processes Reviewed by Group 
Leaders 
Proper Documentation of QA Procedures 
Interns! OC Maintained 
Data Transfers and Reporting Checked by Group Leaders 
Awsreness of Personnel of QA Requirements 

Equipment Maintenance 
Maintenance Logs are Up-to-Oatt 
Instrunentatlon is fn Repair 
Reasonable Spare Parts are on Hand 

Miscellaneous 
Overall Housekeeping in Order 
Certification Up-to-Date 
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JAMES T. MICKAM, CP.G. 
VICE PRESIDENT 

BACKGROUND 

Mr. Mickam joined O'Brien & Gere Engineers, Inc. in 1982, was promoted to Senior Project 
Hydrogeologjst in 1984 and Managing Hydrogeologist in 1985. In 1988 he was promoted to Vice 
President 

Fields of special competence include the development, implementation and management of 
hydrogeologic investigations to evaluate ground water contamination occurrence and migration, 
and the design of municipal and industrial ground water supply wells. Hydrogeologic 
environmental experience includes both unconsolidated porous media and fractured bedrock 
flow systems. 

EDUCATION 

Michigan State University, 1978, BS Geology 

PROFESSIONAL CERTIFICATIONS 

Certified Professional Geological Scientist #6824 
American Institute of Professional Geologists 

PROFESSIONAL AFFILIATIONS 

Association of Ground Water Scientists 

EXPERIENCE 

HAZARDOUS WASTE MANAGEMENT: 

Extensive experie: ice in the development of investigation protocols for hazardous waste site 
hydrogeologic investigations, including test boring methods, monitoring well designs and 
installation methods, and equipment decontamination procedures in a variety of both hard rock 
and unconsolidated hydrogeologic systems. Currently responsible for supervising and consulting 
on a wide variety of hydrogeologic studies at hazardous waste sites. Representative projects 
include: 

Baltimore, MD - Developed and supervised hydrogeologic investigations to evaluate the potential 
impacts from agricultural chemical waste disposal to a major coastal plain aquifer. Study involved 
field activities including geophysical surveys, test drilling and insitu hydraulic conductivity testing. 
Computer modeling techniques were used during data reduction to evaluate feasibility of 
desirable remedial measures. 

Performed hydrogeologic investigation and provided consulting services and expert testimony 
for a major Ohio law firm representing an industrial client in a federal ground water 
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James T. Mickam, C.P.G., Cont'd. 
Page 2 

contamination litigation. Study methods employed included geophysical surveys, air photo 
interpretation, structural geologic mapping, borehole geophysical lagging and computer modeling. 

Aiken, SC - Assisted client in developing and implementing a hydrogeologic investigation and 
hazardous waste characterization plan to develop engineering design criteria for surface 
impoundment closure plans. 

Muskegon County, MI - Conducted hydrogeologic investigation for a large chemical concern 
to assess potential impacts on a proposed hazardous waste incinerator. 

Houghton, Michigan and Wexford County, Michigan Department of Natural Resources -
Conducted hydrogeologic investigations to identify ground water contamination sources and 
developed management strategies to rate ground water contamination sites with regard to their 
relative severity. 

Kalamazoo County, MI - Industrial chrome plating company, conducted hydrogeologic 
investigation to define the extent of hexavalent chrome contamination in the ground water 
system. 

Washington County, NY - Supervised field investigation for a hydrogeologic study to assess the 
impact of a PCB disposal site on the ground water system. 

Boston, MA - Conducted hydrogeologic investigation for a major oil company to assess extent 
and impact of a 50,000 gallon petroleum product loss. Designed, supervised construction and 
monitored a successful spill recovery system. 

Muskegon County, MI - Performed hydrogeologic investigation to develop design criteria for 
a fly ash disposal facility and developed a ground water monitoring system around the completed 
facility. 

Kalkaska County, Mt - Conducted electrical earth resistivity surveys for the Northern Michigan 
Regional Planning Commission to identify areas of potential ground water contamination 
resulting from abandoned brine pits. 

Oswego County, NY - Conducted a hydrogeologic investigation and monitoring program for a 
major oil company to determine the extent and migration of a gasoline spill in the local aquifer. 
Evaluated the original recovery system and developed a program to enhance the recovery 
operation and thereby minimize the potential for contamination of a nearby public supply well 

Ponce, Puerto Rico • Assisted client in developing and implementing hydrogeologic investigation 
to evaluate the impact of a high specific gravity non-aqueous hydrocarbon fluid. Study elements 
included ground water monitor well installations, ground water sampling, aquifer performance 
testing, hydrogeologic mapping and computer modeling. 

Marquette, MI - Completed remedial investigation for industrial client at a federal superfund 
site. Responsibilities included assisting with regulatory negotiations on work plan, coordination 
of subcontracts, and supervision of hydrogeologic investigation. 
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WATER RESOURCES: 

Experience includes studies to evaluate ground water resource development potential and final 
designs of municipal and industrial ground water supply wells. Representative projects include: 

Conklin, NY - Completed regional hydrogeologic study to evaluate and select potential sites for 
.5 mgd municipal ground water supply well field. Developed and performed subsequent field 
investigations, completed well designs and tested completed supply wells for long term safe 
yield. 

McDowell County, NC - Conducted gravity survey along the Linville Fault to evaluate 
thicknesses of valley fill material and potential ground water resources for a pharmaceutical 
company. 

TuHy, NY - Designed and supervised construction of two large diameter deep brine solution 
mining wells. Included the preparation of contract drawings, bed specifications and contractor 
cost monitoring. 

Pevely, MO - Siting, design and specification review of municipal supply well to be completed 
in fractured bedrock system for proposed .75 mgd supply. 

Cortland, NY - Efficiency and long term yield evaluation of 4 mgd municipal supply welL 

Dorado Beach, Puerto Rico - .5 mgd ground water drinking water supply development for 
proposed housing development 

Ingham County, MI - Conducted electrical earth resistivity surveys, supervised test well 
installation and prepared hydrogeologic reports to assess and rate potential ground water 
recharge areas for the Tri-County Regional Planning Commission's ground water availability 
project. 

WASTEWATER, MUNICIPAL: 

Experience includes evaluating site suitability to receive treated wastewater via spray irrigation 
or subsurface drains and designing system hydraulic loading capacity. Representative projects 
include: 

Muskegan County, MI - Completed numerous hydrogeologic investigations for the County of 
Muskegan to evaluate wastewater spray irrigation systems. Studies include regional ground 
water mapping and flow analysis, aquifer performance testing and developing regional hydrologic 
budgets. 

Pontiac, MI - Developed and supervised hydrogeologic investigation to evaluate the suitability 
of a proposed housing development site to support a community septic system. Responsibilities 
include discharge permit negotiations, construction oversight and system operations monitoring. 

Ludington County, MI - Site evaluation to assess area suitability to receive treated wastewater 
from overland flow loading system. 
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PUBLICATIONS 

Detection of Fractures and Solution Channels in Karst Terranes Using Natural Gamma Ray 
and Hole Caliper Borehole Logs, Mickam, James T.; Levy, Banjamin S.; Lee George WM Jr.; 
Surface and Borehole Geophysical Methods in Ground Water Investigations; San Antonio 
Texas; February 1984. 

/M 



JEFFREY E. BANIKOWSKI 
SENIOR PROJECT SCIENTIST 

BACKGROUND 

Mr. Banikowski joined O'Brien & Gere in 1988 following fifteen years of service with the 
Onondaga County Department of Health. He was promoted to Senior Project Scientist in 1989. 
Fields of special competence include environmental toxicology, risk assessments and public 
health evaluations, geologic and hydrogeologic research/investigation, statistics, indoor air 
monitoring, the implementation of hazardous waste sampling programs and radon mitigation and 
assessment 

EDUCATION 

State University of New York at Fredonia, 1972, BS/Geology 
Syracuse University, 1984, MS/Geoiogy 

CERTIFICATION 

Certified as a Senior Public Health Sanitarian by the State of New York, Certificate #1526. 

EXPERIENCE 

GROUND WATER SAMPLING PROGRAMS: 

Developed ground water evaluation program for Onondaga County, NY in conjunction with 
Syracuse University and the Central New York Environmental Management Council. 

Initiated program to sample over two hundred private drinking water supplies situated in the 
vicinity of active and inactive landfills. 

Performed ambient air monitoring for ammonia and hydrogen sulfide at the AUied-Signal waste 
beds in Canullus, NY in response to odor complaints. Determined health risk to area residents. 

Established ground water and surface water sampling program on behalf of residents living near 
a former chemical recycling center in Pompey, NY. As a result, the Environmental Protection 
Agency established an emergency water supply for several residents and placed the center on 
the National Priorities List of hazardous waste sites. 

Implemented a sampling program involving 45 private water supplies located around the Clay 
Landfill, Clay, NY following allegations of PCB laden material entering the waste stream. 
Presented findings to the Onondaga County Legislature. Consequently, a public water supply 
line was installed for the affected residential units. 
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EMERGENCY RESPONSE: 

Liverpool High School, Liverpool, NY • Assisted in the closure and reopening of the High 
School following a herbicide spraying incident wherein 22 people required medical attention. 

Amtrak, Minoa, NY - Coordinated with Chemtrek and local fire department to resolve problems 
associated with a tank car leaking fuming nitric acid. 

Skaneateles Lake, Skaneateles, NY - Assisted NYS Department of Environmental Conservation 
in evaluating remedial alternatives after a truck overturned and released emulsified asphalt into 
Skaneateles Lake which provides water to the City of Syracuse. 

Stanton Founderies, Solvay, NY - Evaluated health risk posed to workers following an acid spill 
inside a production facility. 

Syroco Corporation, Van Buren, NY - Assessed source and impact of fumes creating noxious 
odors inside plant facility following its evacuation. 

Prepared emergency response protocol to PCB ballast failures for use by local fire departments. 

Developed procedure for removal of underground transformer located in a downtown building 
in the City of Syracuse. 

Developed Division of Environmental Health, Onondaga County Department of Health 
Emergency Response Plan. 

AIR MONITORING: 

Designed and implemented a Radon Pilot Screening Program on behalf of the Onondaga County 
Department of Health. This program won recognition from the NY State and National 
Association of Counties as an innovative and model program for local health departments. 
Findings from the program were presented to the County Executive, New York State 
Department of Health, County Legislature, news media, Home Builders Association, and 
numerous civic groups by request 

North Area Gara ;e Facility, North Syracuse, NY - Developed sampling program for airborne 
pollutants and made recommendations for ventilation and structural changes to the subject 
building which housed approximately 40 vehicles. 

Administered a residential formaldehyde program on behalf of New York State in order to 
assess the short and long term retention of this chemical material in air following the installation 
of urea-formaldehyde foam insulation. 

Fainnount Gardens Senior Citizen Center, Camillus, NY - Developed indoor air sampling 
program for formaldehyde and other aldehydes. Made recommendations for changes in the 
ventilation system and removal of source materials. 

North Syracuse High School, North Syracuse, NY - Performed indoor air sampling related to the 
replacement of a hot-tar roof. Also, reviewed asbestos documentation to determine compliance 
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with existing regulations and provided recommendations for additional work to the 
Superintendent of Schools. 

HAZARDOUS WASTE INVESTIGATIONS: 

Rockwell Plant Site, Syracuse, NY • Conducted oversight of Phase I and Phase n investigations 
conducted by a private consulting firm on behalf of the Onondaga County Department of Health 
and the NYS Department of Environmental Conservation. 

Staufier Chemical Corporation, Skaneateles Falls, NY - Reviewed interim clean-up measures and 
assisted the NYS Department of Health in assessing the health implications associated with an 
on-site landfill. 

Maestri Waste Site, Lakeland, NY - Prepared bid specifications for the installation of monitoring 
wells, provided field oversight for all work activities, obtained ground water samples and soil 
samples; presented findings to Town Officials and members of the County Legislature. 

Inventoried hazardous waste sites located in Onondaga County in conjunction with City-County 
Planning Agency. 

Administered environmental lead program on behalf of Onondaga County for a period of two 
years. 

Brookhurst, Casper, WY - Participated in soil-gas vapor survey. 

Van Buren landfill, Van Buren, NY - Developed criteria for a Phase II investigation prior to 
closure. 

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PLANS: 

Blosenski Landfill, West Cain Township, PA - Prepared QA/QC Plan for pre-design activities 
associated with RI/FS. 

Waldick Aerospace Devices, Wall Township, NJ - Prepared QA/QC Plan for the pre-design 
phase of the RL 

Fort Drum, Fort Drum, NY - Administered preparation of QA/QC Plan for RI/FS. 

HEALTH AND SAFETY PLANS: 

Keene T andfill, Parkersburg, WV - Prepared site Health and Safety Plan for drum disposal 
characterization and removal work. 

Metaltec/Aerosystems, Sussex County, NJ - Prepared site Health and Safety Plan for workers 
engaged in the excavation and heat treatment of approximately 10,000 cubic yards of soil 

Fort Drum, Fort Drum, NY - Prepared Health and Safety Plan for RI/FS work activities. 

Schilling Atlas Missile Sites 3,4,5,6,7, and 8, KS and MO - Wrote Health and Safety Plans for 
work associated with the evaluation of potential on-site chemical contamination. 
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Forbes Atlas Missile Sites 5 and 9, KS - Prepared Health and Safety Plans for the investigation 
of potential on-site chemical contamination. 

Rkhards-Gebaur Air Force Base, Belton, MO - Developed Health and Safety Plans for an 
RI/FS related to five areas of potential chemical contamination. 

PUBLICATIONS 

Hand, Bryce M. and Banikowski, JefErey E., 1988, Radon in Onondaga County, New York: 
Paleohydrogeology and redistribution of uranium in Paleozoic sedimentary rocks, Journal of 
Geology, v. 16, p. 775-778. 

Hand, Bryce M-, and Banikowski, JefErey &, 1988, Geologic factors affecting indoor radon in 
Onondaga County, NY, Northeastern Geology Abstracts: Radon in the Northeast: Perspectives 
and Geologic Research, v. 10, no. 3, p. 176. 

Hand, Bryce ML, and Banikowski, Jeffrey E., 1988, Radon in Onondaga County, New York: 
Cenozoic Redistribution of Uranium In Paleozoic Sediments, EOS, Transactions of the American 
Geophysical Union, v. 69, no. 16, p. 359-360. 
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DEBORAH Y. WRIGHT 
SENIOR PROJECT HYDROGEOLOGIST 

BACKGROUND 

Ms. Wright joined O'Brien & Gere Engineers, Inc. in 1982 after two years of field and 
laboratory experience with other drilling, testing and consulting firms in Central New York. She 
was promoted to Senior Project Hydrogeologjst in 1988. 

Fields of special competence include soil and water well drilling methods; soil testing; ground 
water investigations; aquifer evaluations; geophysical surveys and aerial photograph 
interpretation. 

EDUCATION 

State University of New York at Oneonta, 1980, BS/Geology 

SPECIALIZED TRAINING 

Princeton University • Princeton Associates, Ground Water Pollution and Hydrology, January 
1984. 

Syracuse University - Advanced Hydrogeology, Spring 1984. 
Cornell University - Remote Sensing for Assessing Landfills, June 1985. 

PROFESSIONAL AFFILIATIONS 

National Water Well Association 
Association for Women Geoscientists 

EXPERIENCE 

HAZARDOUS WASTE MANAGEMENT: 

Experience includes site investigations, remedial program design and implementation, including 
hydrogeologic studies, soil sampling, monitoring well installations, performance of in situ 
permeability tests, geophysical surveys, ground water and surface water sampling and aerial 
photograph interpretations. Confidentiality agreements preclude specific client identification. 
Representative projects include: 

Frederick, Howard and Carrol County, MD • Responsible for development, coordination, 
supervision and completion of site investigations and hydrogeologic assessments of organic 
substances at industrial facilities. Hydrogeologic environments included unconsolidated deposits, 
fractured bedrock and karst terrain. Activities included the review of hydrogeologic literature 
and historic aerial photographs, geologic mapping, geophysical surveys, completion of soil borings 
and monitoring wells; soil and ground water sampling; geologic evaluations; ground water 
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assessment including direction, velocity, quality; aquifer performance testing, soil gas surveys; 
and negotiations with regulatory agencies. 

Spartanburg County, SC • Developed a work plan and completed a two-phase site investigation 
at a bulk storage facility owned by a major oil corporation. The investigation included review 
of historic aerial photographs; installation of monitoring wells; ground water sampling; 
assessment of ground water flow direction and rate and ground water quality. Based on findings 
of investigation developed a work plan for ground water recovery and treatment The site 
location adjacent to a residential area required that extensive communication with concerned 
residents as well as negotiations with the South Carolina Department of Health and 
Environmental Control during completion of the work. 

Jefferson County, AL - Completed hydrogeologic investigations at two gas stations and one bulk 
storage facility owned by a major oil corporation. These investigations were requested by the 
Alabama Department of Environmental Management (ADEM) as a result of product losses. 
Included in these investigations was development of work plans for ADEM approval; installation 
and sampling of monitoring wells; and evaluations of ground water flow direction and rate and 
ground water quality. 

Onondaga County, NY • Developed a work plan and coordinated and supervised completion of 
a site investigation at a small manufacturing facility. This investigation included a detailed 
background information review; installation and sampling of ground water, monitoring wells; 
characterization of the hydrogeology of the area; and negotiations with NYSDEC. 

Chautauqua and Steuben Counties, NY - Developed work plans, supervised coordination and 
completion of RI/FS investigations on property owned by three major manufacturers. The 
investigations included review of hydrogeologic literature and historic aerial photographs; 
geophysical surveys; monitoring well installations; soil and ground water sampling; evaluation of 
the direction and rate of ground water flow; assessment of ground water quality; geologic 
characterization; and negotiations with NYSDEC. 

Washington County, NY - Conducted gamma ray logging of bore holes to delineate subsurface 
materials and performed laboratory analyses of soils for grain size, permeability, compaction 
and moisture content Supervised drilling and monitoring well installations, contributed to 
geologic and hydrogeologic evaluation of landfill sites, conducted in situ hydraulic conductivity 
tests on selected monitoring wells. 

Indiana - Performed in situ hydraulic conductivity tests, seep and outcrop surveys and 
contributed to hydrogeologic evaluation of industrial waste disposal area. 

Tonawanda and Waterloo, NY - Designed and conducted a NYSDEC Phase II site investigation 
to determine the types of substance contained at an industrial landfill. This investigation 
included soil, surface water and ground water sampling; monitoring well installations; geophysical 
surveys and performance of in situ permeability tests. Developed an NYSDEC RI/FS work 
plan based on the Phase II investigation results including negotiations with NYSDEC. 

Town of Holbrook, MA - Monitored site investigations conducted by EPA subcontractors at a 
superfund site. This project included review of protocols and site investigations results and 
procedures. 
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Waterloo, NY - Developed and conducted a NYSDEC Phase II investigation at an industrial 
landfill to determine its content This investigation included geophysical surveys; ground water, 
surface water and soil sampling; performance of in situ permeability test; and historic aerial 
photograph interpretation. 

Saugerties, NY - Designed and conducted an investigation at an industrial facility to determine 
the source of ground water contamination by industrial solvents. This program included aerial 
photograph fracture trace analysis; geophysical surveys; bedrock mapping and indepth analysis 
of contaminant concentration trends in bedrock and overburden wells. 

Baltimore, MD - Conducted a detailed site investigation at a large industrial facility to 
characterize the flow and the quality of the ground water. This project included well 
installations, aquifer analysis and the analysis of the influence of tidal fluctuations on the local 
ground water system. 

Newark, NJ - Designed and conducted a detailed sampling program in connection with an ECRA 
closure of an industrial facility. This program included monitor well installations; soil, ground 
water and surface water sampling; and performance of in situ permeability tests. 

Oswego County, NY - Conducted a hydrogeologic investigation and monitoring program for a 
major oil company to determine the extent and migration of a gasoline spill in the local aquifer. 
Evaluated the originai recovery system and developed a program to enhance the recovery 
operation and thereby minimize the potential for contamination of a nearby public supply well 

Boston, MA - Conducted hydrogeologic investigation for a major oil company to assess extent 
and impact of a 50,000 gallon petroleum product loss. Designed, supervised construction and 
monitored a successful spill recovery system. 

Onondaga County, NY - Conducted hydrogeologic investigation for a major oil company to 
assess the impact of a gasoline product release on the ground water system. Designed and 
supervised the installation and operation of a subsurface product recovery system. 

ENVIRONMENTAL ASSESSMENT: 

Experience induces sampling and analysis of air, water and soil for various environmental 
concerns. Representative projects include: 

Central NY - Performed residential air quality sampling and laboratory analysis to determine 
the presence of formaldehyde caused by foam insulation. 

Maryland - Conducted investigations at two corn fields to determine the presence of residual 
pesticides in the soil and ground water. This program included soil sampling; monitor well 
installations; domestic well survey and sampling and ground water sampling. 

SOLID WASTE: 

Experience includes installation of ground water monitoring wells, soil and ground water 
sampling, background data review and historic aerial photograph interpretations. Representative 
projects include: 
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Seneca County, NY - Developed and completed site investigations associated with the 
development and construction of a municipal landfill facility. This project included extensive 
negotiations with NYSDEC; installation of monitoring wells; ground water sampling; geophysical 
surveys; assessment of the ground water flow direction and rate; establishment of a ground water 
quality baseline; and full characterization of the hydrogeology of the site and surrounding area. 

Broome County, NY - Supervised installation of ground water monitoring wells and collected 
ground water samples for analysis in connection with the characterization of a closed municipal 
landfill 

Central NY - Participated in the preliminary environmental assessment of several areas for the 
selection of a site for a proposed steam generation waste incineration facility. 

WATER RESOURCES: 

Experience includes drilling supervision, soils analysis, aquifer testing, well design and well 
installations. Representative projects include: 

Tully, NY - Supervised the drilling and installation of two 1,400' industrial supply wells. 

Cortland, NY - Conducted an aquifer performance and well efficiency test on an existing public 
supply welL 

Conklin, NY - Participated in a hydrogeologic study in connection with the location of a public 
supply welL 

PUBLICATIONS 

Investigation and Remediation of a Mineral Spirit Product Loss in a Shallow Unconflned 
Aquifer. John C. Tomik, Cornelius B. Murphy, Jr., and Deborah Y. Wright; Association of 
Ground Water Scientists and Engineers Eastern Regional Ground Water Conference; July 1985. 
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DONALD T. BUSSEY 
HYDROGEOLOGIST 

BACKGROUND 

Mr. Bussey joined O'Brien & Gere in 1986 following one year of field experience with 
monitoring, drilling and geophysical firms located in upstate New York. 

Fields of special competence include soil and rock water well design and drilling methods; design 
of petroleum product monitoring and recovery systems; geophysical techniques including seismic 
retraction and geophysical well logging; and computer mapping applications. 

EDUCATION 

Syracuse University, 1988, MS/Geology (expected) 
Syracuse University, 1982, BA/Geology 

PROFESSIONAL AFFILIATIONS 

American Association of Petroleum Geologists 

EXPERIENCE 

HAZARDOUS WASTE MANAGEMENT: 

Experience includes drilling supervision, soil analysis, well design and installation, aquifer 
testing, in situ permeability testing, ground water sampling, geophysical data acquisition and 
interpretation, and computer modeling and mapping. Representative projects include: 

ARCO, Rome, NY - Site monitoring and petroleum product recovery. Site monitoring at three 
other sites in upstate New York* 

Atlantic Refining Company, Endwell, NY - Site monitoring, recovery well design and 
installation, aquifer testing. Monitoring well design and installation, ground water sampling and 
site monitoring at five other sites in upstate New York. 

Getty, Ina, Valley Cottage, NY - Site monitoring, recovery well design, air stripper tower 
installation. Site monitoring at one other site in upstate New York. 

Crown Central Petroleum Corporation, Spartanburg, SC - Transfer pipeline soil investigation, 
monitor well design and installation. Monitoring well design and installation at two sites in 
Birmingham, Alabama and one site in Baltimore, Maryland. 

Sun Oil, Booneville, NY - Aquifer testing, product recovery. 

Van Dyne Oil Company, Sayre, PA - Site monitoring. 
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New York State Department of Environmental Conservation: 
v 

Lake PeekskilL NY - Site monitoring. 
Vestal, NY - Monitoring well design and installation. 
Appalachin, NY - Recovery well design and installation, air stripper tower installation. 
Berkshire, NY - Site monitoring and ground water sampling. 

SCM Corp., Cortlandville, NY - Natural gamma ray logging, collection of ground water samples, 
computer modeling and mapping. 

VS. Fish & Wildlife Service, Crab Orchard National Wildlife Preserve, Marion IL - Designed 
and installed monitoring wells, conducted and analyzed in situ permeability tests. 

IBM Corporation, Owego, NY - Ground water sampling, data acquisition, site monitoring, 
computer mapping of geotechnical data and ground water elevation data. 

IBM Corporation, Erie, PA - Monitoring well design and installation, soil and ground water 

Prestolite Corporation, Syracuse, NY - Monitoring well design and installation, soil and ground 
water sampling. 

TRW, Casey, IL - Soil borings and sampling. 

General Motors Corporation, Syracuse, NY - Soil borings and sampling at two sites 
(Meadowbrook and Ley Creek). 

Jarl Extrusions, Penfield, NY - Soil sampling. 

Gunlocke Co., Wayland, NY - Electromagnetic and resistivity geophysical surveys, monitoring 
well design and installation, gamma ray logging, ground water sampling and computer mapping. 

Brookhurst Development, Casper, WY - Ground water sampling. 

OIL AND GAS RESOURCE EVALUATION: 

Syracuse University, Syracuse, NY - Research Assistant in project designed to digitize and 
computer process geophysical well logs. Teaching Assistant in Stratigraphy, Numerical Methods 
in Geology, and Computer Applications in Petroleum Geology. Masters Thesis in the analysis 
and evaluation of computer processed geophysical well logs applied on a regional basis. 
Organized and updated New York State Tops and Production file. 

Urban-Snow Gas Development Co. - Well-site geologist on three deep gas wells drilled in Cato, 
NY. 

Applied Information Resources, Inc. - Acquired and analyzed seismic refraction data and 
constructed and helped build gas production data base for New York State. 
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PUBLICATIONS 

Bussey, D.T., 1985, Natural Gas Reservoirs in Northern New York State. Appalachian Basin 
Industrial Associates program, v.8, p. 231-248. 

Brower, J.C and Bussey, D.T., 1985, A Comparison of Five Quantitative Techniques for 
Biostratigraphy. in Quantitative Stratigraphy, p. 279-306. Paris, UNESCO. 

Bussey, D.T., in preparation, A Computer Assisted Evaluation of Natural Gas Reservoirs In 
North-Central New York State. Masters Thesis, Department of Geology, Syracuse University, 
Syracuse, NY. 
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I. O'BRIEN AND CERE LABORATORY 

Introduction 

For several years the O'Brien and Cere laboratory has been 

involved In the physico-chemical and microbiological analyses of 

environmental contaminants for federal , state, municipal and industr ial 

cl ients. The laboratory has analyzed over 10,000 samples for over 

100,000 parameters on an annual basis. The organic and ir.orcanic 

pollutants occur in several matrices, i . e . , potable water, industr ial and 

domestic wastewater, hazardous waste, sludges, sediment, biological 

t issue, sol id , a i r , etc. The abil i ty to accurately characterize the 

chemical pollutants in these matrices is paramount. 

In this document concepts are presented to outline the laboratory 

program purpose, policies, organization and operations established to 

support physico-chemical analyses conducted under USEPA compliance. 

Implementation of this program will better insure the val idi ty of the 

data acquisit ion, and , therefore, will provide a more reliable foundation 

on which to base decisions. The principles and procedures used are 

the result of considerations of the general operations and trends in the 

field of analytical chemistry, analytical instrumentation, statistical 

quality control techniques, and previous experiences in the laboratory 

programs conducted under USEPA, local and state novernment 

compliance. 
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Laboratory Policy 

The management of O'Brien e Gere's Laboratory is f irmly committed 

to the Quality Assurance/Quality Control (QA/QC) program depicted in 

this manual. The program has been implemented and is maintained to 

assure any data reported by the laboratory are of known and document

ed quality commensurate with their intended use. The technical per

sonnel who contribute to all or any port ion of the laboratory analyses 

follow the procedures delineated in this manual. 

The QA/QC manual is an integral part of a generalized representa

tion of our Good Laboratory Practice program. It is primarily intended 

to set control guidelines and direction for all the physico-chemical and 

microbiological measurements performed by the laboratory. The con

tents of this manual will be re-evaluated yearly by the QA/CC group 

leader, and i f necessary, revisions wil l be made, and/or the OA/QC 

program expanded. 

A supplementary laboratory manual dealing wi th" specific technical 

areas has been writ ten and is available to all laboratory personnel. 

The laboratory manual is reviewed and approved by the QA/QC, Trace 

Organics and Wet Chemistry group leaders and management pr ior to 

distr ibution to the laboratory staff. 

Quality Control Program Objectives 

The primary objective of the O'Brien & Cere Laboratory QA/OC 

program is to assure the precision and accuracy of ail data generated 

by the laboratory personnel. That i s , the data is of known and docu

mented qual i ty . 
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The OA/QC guidelines are implemented in support of the laboratory 

surveillance programs and analyses ef for ts . They reflect the best cost 

effective ef for t , and are used to assess, ensure and document that all 

data collected, stored, reported or used by the laboratory are 

scientifically va l id , defensible and of known precision and accuracy. 

The major effort of the QA/OC program will be to develop a work

able day-to-day "QA/QC model", and thus provide the detailed control 

charts and control limits to measure the laboratory daily performance. 

The QA/OC activities shall be carr ied out in accordance wi th EPA, state 

end local government mandates. The implementation, coordination and 

supervision of these procedures wil l provide the customer wi th the 

quality assurance (QA) activit ies associated with good laboratory 

practices. 

Personnel and Organization 

Any organization consists of a number of people whose ski l ls and 

delegated responsibilities assure the quality of the ultimate product , 

i .e. analytical services. QA/QC procedures commence when the sample 

is f i rs t collected, and continues unti l the final product is in the 

client's hand. An organizational chart of the laboratory technical staff 

is included in Figure 1 to serve as a frame of reference for all QA/QC 

procedures. 

The Laboratory Manager is responsible for the overall adminis

tration of the analytical operations at O'Brien & Cere. The section 

group leaders handle the day to day scheduling and operat ion, and 

report to the manager. Together with the group leaders they review 
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and approve all policies concerning their specific areas of responsibi l

i t y . 

The QA/OC group leader is responsible for the implementation, 

monitoring and supervision of the OA/QC program. He assures that the 

program is conducted in str ict adherence to procedures and 

requirements outlined in this manual. He reports to the Laboratory 

Manager, and interacts daily with other group leaders and laboratory 

staff. His duties include: 

1 . Develops and implements new QA/CC programs, including 

statistical techniques and procedures. 

2. Conducts regular inspections and audits of analytical 

procedures. 

3. Daily monitors accuracy and precision and implements 

correction measures i f "out of cont ro l " . 

4. Maintains copies of all procedures routinely used in the 

laboratory measurements. 

5. Informs management of the status of the OA/CC program 

by annual status reports. 

6. Coordinates and conducts investigations of any customer 

complaints regarding qual i ty . 

7. Reschedule any analysis based on poor accuracy or prec i 

sion data. 

The section group leaders are responsible for the day to day 

operation and technical questions concerninc analytical protocol and 

together with the QA/QC group leader: 

1. Maintain and increase the technical skil ls of the laboratory 

technical personnel to achieve optimum quality results. 
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2. Approve analytical methods, sampling procedures, special 

QA/QC procedures, and any subsequent revisions in 

analytical procedures used in thei r respective areas. 

3. Approve completed work. 

Technical Training 

All personnel involved in any function affecting data quality (sam

ple collection, analysis, data reduct ion, and quali ty assurance) have 

sufficient technical training (in their appointed positions) to contr ibute 

tc the reporting of complete and high quali ty data. The training is 

achieved through: a) On-the-job t ra in ing , b) Shor t - tern courses (one 

week or less), and c) Long-term courses (one semester or longer). 

Short and long term courses are available through universi t ies, 

colleges, and technical schools in stat ist ics, analytical chemistry, and 

other disciplines. In addit ion, short- term courses are provided by 

commercial training organizations, manufacturers of equipment and 

others. 

The trainee and/or analyst performance is evaluated by providing 

unknown samples for analysis. An unknown, as defined here, is a 

sample whose concentration is known to the QA/QC group leader or 

other group leaders but is unknown to the trainee or analyst. Prof i 

ciency is judged in terms of accuracy. 

6 
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I I . GENERAL FACILITIES AND EQUIPMENT 

The laboratory is located in the corporate headquarters of O'Brier-

$ Cere in Syracuse, The laboratory maintains a staff of sixteen chem

is ts , biologists and technicians. As many as ten temporary and 

part-time personnel have been used to meet peak demands. The staff 

maintains a constant awareness of state-of-the art techniques in en

vironmental analysis through i ts review of l i terature. The laboratory 

has 3700 square feet to ut i l ize for the preparation and analysis of 

samples and 1200 square feet for receiving and storage of reagents. 

The laboratory's involvement in a variety of programs has provided 

the necessary experience in microbiological, inorganic contaminants and 

trace organic identification and quantif ication. Particular expertise has 

been developed in the area of hazardous waste identif ication and trace 

organics analysis including pr ior i ty pollutants and PCB's. A br ief 

description of available instrumentation, computer services, sample 

storage and receiving follows. 

Laboratory Instrumentation 

The following analytical instrumentation is located in the Syracuse 

office and has been used on a number of major analytical procrams: 

(a) Hewlett Packard 5993E Gas Chronatograph/Mass Spectrometer 

Data System - for the low level identification of organic pr ior i ty 

pollutants and other compounds. The unit is equipped with a dual 

disc, 32K computer and 9-track magnetic tape. 

(b) Hewlett Packard 5880A - Cas Chromatograph equipped with 

dual electron capture detectors. The ful ly automated system has 

capabilities for both packed and capillary column work. The system can 
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operate unattended around the clock to provide rapid turnaround of 

results. 

(c) Tracor Model MT220 gas chromatograph equipped with electron 

capture and dual flame ionization. The uni t is interfacec to a Hewlett 

Packard Model 3380 S integrator. 

(d) Two Tracor Model 550 gas chromatographs, both equipped with 

Hall electrolytic conductivity detectors, linearized electron capture 

detectors, and photoionization detectors interfaced to Hewlett Packard 

Model 3390 integrators. 

(e) Due to the highly specialized procedures for cleaning glassware 

used in the low level analysis of halcgenated orgsnics and other 

substance?, a sonic cleaner is u t i l ized. Addit ional ly, a complete 

glassware supply including Soxhlet ext ractors, separatory funnels, 

flasks and chromatographic columns is maintained. 

(f) Two Technicon AutoAnalyzers, single and dual chrnnei , for 

the automated determination of nutr ients and other inorganic 

parameters. 

(g) Perkin-EImer Model 2S0B Atomic Absorption Spectrophotometer 

for the determination of metals by flame techniques. 

(h) Varian Model 575 Atomic Absorption Spectrophotometer for the 

low-level detection of metals by conventional flame and graphite furnace 

(flameless) techniques. 

(i) Beckman Model 915 Total Organic Carbon Analyzer, for the 

determination of organic, inorganic or total carbon. 

(j) Dohrman Model DX-20 Total Organic Halide Analyzer, and 

Model MCT5 20/30 Elemental Analyzer for the determination of chlorine 

and sulfur in environmental samples. 

m 
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(k ) Bausch & Lomb Model 340 colorimeter, used for those 

colorimetric procedures not performed on the AutoAnalyzers. 

(I) DuPont Model 760 Luminescence Biorneter for the determination 

of adenosine triphosphate (ATP). 

(m) Orion Model 4 Specific Ion Meter. 

(n) Mettler Model HE10 Electronic Semi-Micro Balance. 

(o) Hiack Particle Counter for the determination of particle sizes in 

water ranging from 0.5m to 300m. 

(p) A walk- in refrigerator for storage of samples prior to analysis. 

The laboratory also maintains a wide range of the usual supporting 

equipment such as phi meters, analytical balances, ovens and incuba

tors , refr igerators and hood space. 

Computer Services 

The hardware which serves as the foundation of the firm's comput

er facilities has been responsible for the abi l i ty of the O'Erien & Cere 

laboratory to store and retrieve all data for individual clients. 

The quanti ty of data has led to the development and utilization of 

a computer-based data management system. Samples are logged i n , 

analyses are scheduled and output is received, alt via time-shared or 

batch computer programs. One of the benefits of this system is that 

turnaround time has been reduced to a practical minimum. Data can be 

reported in a variety of formats. The standard computer output i n 

cludes sample identification and various test resul ts. A variety of 

statistical and modeling programs are available for the evaluation and 

interpretation of data. 
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I I I . GENERAL CONSIDERATIONS 

Maintenance 

A preventative maintenance schedule on all instruments, balances, 

and equipment requir ing maintenance is follnv/ed. All maintenance, 

whether performed by the laboratory or other professional sources, is 

documented in appropriate log books. Entries are made ench t i r e 

maintenance is performed and include the reason for maintenance, what 

was performed, by whom, and the dates and initials of the arsiyst in 

charge dur ing the maintenance. 

Calibration 

Thermometers needed for crit ical temperature determination and 

control are calibrated against an NBS thermometer on site once a year. 

Analytical balances are professionally cal ibrated and cleaned once a year 

and checked with Class S weights daily by analysts who routinelv use 

the balances. Calibration data are entered into a specific calibration 

notebook, which is kept with the equipment being calibrated. \Shen the 

balances sre professionally calibrated, a document stating the specific 

balance (model and serial number), i ts locat ion, and the data calibrpted 

is provided by the company or individual provid ing such service. 

Reagent Quality 

The qual i ty of reagents and instrument readings are maintained by 

the following procedures: 

(a) Reagents for quantitative purposes are ACS analytical quality 

grade or bet ter . 
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(b) Each sample is collected in a new container to minimize 

contamination. This rule does ro t apply to bacteriological samples for 

which sterilized class bottles are used, or trace organic samples for 

which solvent rinsed glass bottles are used. 

(c) Distilled deionized water with a conduct iv i ty not more than 1,5 

micromho/cn is used in the preparation of ail reagents and for final 

rinses. The conductivity Is measured daily and recorded in the quali ty 

control log. The pH is also checked daily and the values recorded. 

(d) Al l volumetric glassware is National Bureau of Standards Class 

A grade or better. 

(e) AH glassware is cleaned and rinsed with disti l led water and 

visually inspected before use. Any volumetric glassware found to be 

etched or cracked is discarded. 

(f) The operating temperatures of ail ovens, incubators, water 

baths and refr igerators are recorded daily in the quali ty control Inc. 

(g) All reagents are discarded after a set interval which has been 

established and recorded in the Laboratory Handbook. 

(h) T.ie date a prepared reagent is made is entered into the 

Reagent Log and initialed by the preparer. Therefore, the results 

which have been affected by a contaminated or otherwise improper 

reagent can be easily determined. These results are either recalcul?ted 

or discarded and the analysis may be repeated i f possible. Reagent 

containers are also dated when new solutions are prepared and are 

initialed. These procedures are followed for all {even daily) 

preparations. 

0) The pH meter is checked with three buffers (4 .0 , 7.0 and 

10.0) and the results are recorded in the quality control log. 

\U 
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L. V 

A safety manual is issued to all laboratory personnel and describes 

safety policies, procedures and Guidelines. Although Icboratory work

ers are trained to be cautious in handl i rg toxic or dangerous materials, 

they have confidence in the safety features bui l t into their working 

area, thus enhancing the reliabil i ty of their performance. 

Audits and Inspections 

The Quality Assurance progran is audited weekly for overall 

adherence to the guidelines and procedures outlined in this manual. 

The QA/QC group leader is responsible for scheduling and ensuring 

that each audit occurs. 

Monthly meetings are scheduled between the QA/OC group leader 

and manager of Analytical Services to thoroughly discuss the program. 

Any corrective action required is monitored and ensured by the QA/QC 

group leader. 
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IV SAMPLE COLLECTION AND TRACKING 

Valid representative samples of environment?) matrices are collected 

through well defined sampling protocols. The sampling .nay be per

formed by the laboratory sampling team, or the custorer who then 

assumes responsibil ity for properly obta in ing, handling, preserving and 

shipping the sample. 

Sample Collection and Handling 

A well defined sampling protocol must ensure that: 

a. sampling team members are competent and oualified 

b. proper sampling methods are used 

c. equipment is accurately calibrated 

d . all samples are properly handled to prevent contamination 

e. samples analyzed are actually the samples collected under 

reported conditions. 

For these reasons, samples are kept in secure places from time of 

collection unt i l they are analyzed. It is the joint responsibility of the 

group leader and sampling team leader to ensure that approved methods 

are used, and i t is the responsibil ity of each sampling technician to 

assure that the equipment is accurately cal ibrated. 

Chain of Custody 

The laboratory sampling protocol generally follows a chain of 

custody procedure. The procedure creates an accurate, wr i t t en , 

legally defensible document that can be used to trace possession of 

sample from its collection through analysis and final disposal. 
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The basic elements in the chain-of-custody phase of our QA/QC 

program are: 

1 . Sample collection and hard l ing 

2. Sample analysis 

3. Preparation and fi l ing of test report 

These measures are documented by the chain of custody form (Fiaure 

2) signed by all handlers of the sample(s). As defined here, a sample 

is "in custody" i f i t is: 

a. in actual physical possession, or 

b . in view after being in physical possession, or 

c. in a locked repository, or 

d . in a secure, restricted ares. 

Analysis, Preparation and Filing of Test Report 

A cr i t ical concern of QA/QC program is the maintenance of sample 

and data base integrity and the timely preparation of data reports. 

The data management program allows for the identification of samples 

and the maintenance of the discrete character of the data generated by 

each respective sample. This system is a unique advantage over manual 

methods and has permitted the laboratory to successfully tabulate data 

involving high numbers of samples and multiple analyses. The system 

may be divided into the following phases: 

1. sample identification — as each sample enters the laboratorv, 

it is assigned a unique access number found on a sample identification 

t icket. This identifier permits the discrete organization of all 

information and data relating to that sample, whether for analytical 
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identification purposes, reference in paper-copy records and 

correspondence, or computer storage and recal l . 

2. data organization — in a pre l in inary planning phase of any 

analytical investigation involving the laboratory* a computer codification 

format can be established which can serve as the basis for storage and 

retrieval of data. This format is characterized by the categorization of 

samples, wi th any type of identi f icat ion permissible for the 

classification. The categories nay be based on any similarities (or 

dissimilarities) in the total volume of samples. 

The storage and retrieval of qual i ty control sample data is also 

managed with the laboratory's computer-based data management system. 

Samples are tagged and data is input , stored and retrieved as with any 

routine project samples. This has been made possible by the use of a 

unique qual i ty control project number by which such data may be 

identif ied. 

H 
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V. V.ETHODS AND PROCEDURES 

The laboratory analyzes a variety of matrices for a number of 

different environmental constituents of concern. Therefore, several 

documents are referenced which include the procedures employed. The 

following l ist itemizes the most widely used documents: 

1 . Standard Methods for the Examination of Water and Wastewater. 

2. Methods for Chemical Analysis of Water ?nd Wastewater. 

3. ASTM Annual Book of Standards. 

4. Code of Federal Regulations. 

5. NIOSH Manual of Analytical Methods. 

6. Test Methods for Evaluating Solid Waste, Physical /Chemical 

Methods. 

V/hen analyzing samples by the above standardized methods, the 

accuracy or precision of the data generated by the laboratory is de

termined through analysis of replicates, spiked samples, synthetic 

reference standard samples, and /or field or laboratory blanks along 

with each set of samples. Any interferences are identif ied and docu

mented. 

In genera l , the methods accuracy is determining by spiking the 

sample matrix with the analyte at a minimum of three concentration 

levels. The range of the spiking levels is selected to bracket the 

concentration of interest. Percent recoveries of the spikes are calculat

ed and are compared with synthetic standards. The methods precision 

is determined by analyzing a minimum of three replicates at each spik

ing level. The precision i s . evaluated by calculating the standard 

derivat ion. 
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The data generated is , whenever possible, ^'nput into the laborato

ry base data management system. Analyst's work sheets are filed for 

one year as a temporary record. V'hen spprcved and ?icned, data 

reports and pertinent information are reported to the customer. 
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V I . INTRAU\SORATORY QA/QC PROGRAM 

A quality control program is a systerst ic attempt to assure the 

precision and accuracy of analyses by detecting and preventing recur-

rency of er rors , or measuring the degree of error inherent in the 

proven methods used. Dy ident i fy ing the sources of errors confidence 

in the precision and accuracy of analytical results can be established 

and improvements in the analytical methods made. To ensure the 

precision and accuracy of a result our quality control program requires 

the measurement and analysis of spiked samples, duplicate samples, 

synthetic standards and blanks. 

Duplicate samples are used to provide assurance that the proce

dure is under control and to determine the statistical limit of uncer ta in

ty ( i . e . , precisions). Synthetic standards and spiked samples are used 

to determine the quantification of the laboratory accuracy. 

In general, our quality control program incorporates the concepts 

of: a) calibration to attain accuracy, b) replication to establish 

precision limits, and c) correlation of quantitatively related tests 

(synthetic standards and spikes) to confirm accuracy. 

The overall effectiveness of the program is dependent upon the 

evaluation of : a) equipment and instruments, b) current state of the 

a r t , c) precision of the analytical method itself, d) expected ranges of 

analytical results, e) control charts to determine trends as well as 

gross e r ro rs , f) data sheets and laboratory procedures adopted fc r 

control of sample in tegr i ty , g) qual i ty control results on a daily as 

weil as on varying time frames. 
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Definitions of Basic Terms 

Before we discuss the standard operating practice for the OA/QC 

program some definitions are in order. These are: 

1 . Reagent Blank - The reagent (or method) blank is an aliquot 

of pure, organic fre& water (or organic reagents) used in the analysis 

of samples. It is generated by passing the clean matrices through the 

entire analytical procedure (including all glassware and other materials 

that come into contact with the sample). These blanks are analyzed 

along wi th the samples to ver i fy tha t : a) qualitat ively, no false 

positives occur, and b) quanti tat ively, concentrations are accurate and 

do not ref lect contamination. 

2. Field Blanks - These are water blanks sent from the laboratory 

to the sampling site and are returned to be analyzed in the same 

manner as the samples. I f the samples are to be analyzed for 

purgeable organics, the analysis of f ield blanks provide a check on 

possible contamination of the samples by permeation of voiatiles through 

the septum seal. I f positive interferences occur the analytical results 

are rejected unless sufficient data can be obtained from these blanks to 

allow correction of results. 

3- Duplicates - Duplicates are the result of spli t t ing a field 

sample into equal amounts and are treated throughout as two unique 

samples. The results of duplicate (or replicate) analyses provide 

information on the overall precision of the analytical methodology. 

Quantitative results are obtained by calculating the relative percent 

difference (RPD) for each analyte in the sample matr ix. 

4. Spike - Spikes are the result of the addition of a known 

amount of analyte to a sample or a b lank. The analytical results yield 
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a quantitative measure of accuracy (spiked blanks) or percent recovery 

(spiked samples). The measured accuracy reflects the best result 

which can be expected, whereas the percent recovery reflects matrix 

effects upon the analytical method accuracy. 

Because several different environmental matrices are analyzed 

( e . g . , potable water, effluent and inf luent waters, process wastes, 

sludges, e t c . ) , two spiking levels are necessary when analyzing 

di f ferent samples. Relatively clean samples are spiked at detection limit 

and 10 times the detection limit for each component. Highly polluted 

samples are spiked at 100 times the detection limit for each component. 

Ideally, the spike should be 50 - 100% of the original concentration of 

each analyte in the sample matrix. If the added spike is less than 10% 

of the sample result , the data are questionable . and statistically 

unacceptable. 

5. Surrogate Spike - These are the result of the addition of 

known amounts of standards to every sample pr ior to the analysis. The 

standards are chemicafly similar to the compounds in the fraction being 

analyzed. In addition, some standards added have compounds which 

are not ! ikely to be found in environmental samples. The analyses of 

surrogate spikes provide quality control on every sample by constantly 

monitoring unusual matrix effects, gross sample processing errors, etc. 

These spikes are not used as internal standards for quantitation. 

6. Reference Standard (reference audits) - These are the analysis 

of independently prepared standard solutions or synthetic standards. 

Two types of standards are used, i . e . , a) internal reference standard 

solutions (synthetic standards prepared in-house), and b) external 
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reference standard solutions obtained from outside sources ( i . e . , 

primarily EPA). 

The external audits samples are used for monitoring the complete 

analytical method. These samples are introduced at the onset of the 

procedure (typically extractions) and carried through the. ent ire 

analysis. 

The internal standard audits are used to ver i fy the "accuracy" of 

Quantitative instrument cal ibrat ion. All standard solutions are prepared 

by the QA/QC group leader and are submitted blind for analyses. The 

analyst analyzes the solutions as discrete samples and a percent 

recovery or percent error is calculated. Errors greater than 5% are 

carefully investigated and differences resolved through proper act ion. 

Cuidefines for Evaluatino the OA/CC Proaram 

This section defines the QA/QC progran* for the analysis of 

environmental pollutants, i . e . , the analysis of trace organics by gas 

chromatographic (CC) and CC/MS techniques, anc analysis cf inorganic 

pollutants by wet techniques and atomic absorption (AA) , etc. The QC 

program for the analysis of trace organics by CC and GC/f/.S is 

different due to the unique nature of the analytical problems addressed 

by the CC/MS methodology. Therefore, the OC requirements for thes^ 

two techniques will be addressed separately. A description of the QC 

program follows. 

1 . Cas Chromatography 

In general, when CC methodologies are used the specific anaiyte or 

class of analyte is known. As a result a more specific, less generalized 

QC program can be defined. For example, accuracy data can be 

1 ^ 
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collected prior to analysis of actual samples, and often previous QC 

data for a particular analyses is available. 

The QC program outlined below depicts the procedures used to 

determine the quality of the data generated in the trace organics 

analyses. The steps monitored include extract ions, concentrat ion, 

qualitative and quantitative analyses and confirmation. 

a) Method Verification 

The methods are validated before they are used in routine 

analysis of samples. Method validation includes analysis of reagent 

blanks, blanks spiked with compound(s) of interest, analytical 

standards and s tancei t n..xtures. The results from these analysis 

approximate the best data to be expected from the method. 

The extraction and concentration steps are validated by 

spiking a minimum of 2 blank samples with the sane matrix as the 

sample of interest. The concentration of the analyte used for the 

spiking is 10 times the detection l imit. The accuracy (or percent 

recovery) of the method is calculated by : 

ACCUPACY - (spiked sample result) x 100 

spike added 

and is recorded on transcript ion sheets and is assignee a unicue 

QC number. The data is then logged and stored in the computer. 

b) Instrument Calibration and Performance 

To insure good analytical data the. analytical instruments are 

calibrated prior to sample analysis by analyzing three standards of 

analyte which span the suspected concentration range of the 

analyte in the sample. The performance of the instruments are 

checked by analyzing a standard mixture. If the retention time or 

mi 
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area counts vary more than 10% from previous calibration the 

standard mix is reanalyzed. If the deviation is stil l more than 

10%, a new standard mix is analyzed. If the new standard mix 

sti l l yields greater than 10* deviat ion, instrument malfunction is 

suspected and proper action is taken to resolve the problem. 

Routine Analysis 

The quality of the analytical data generated during routine 

analyses is monitored by the following: 

1) Contamination from reagents and glassware is identified by 

analyzing a reagent blank. Cne reagent blank is prepared for every 20 

or fewer samples analyzed (or when a new lot of reagent is used in the 

analysis). 

2) The analytical method accuracy is determined by spiking a 

known amount of analyte into a sample and blank. The percent 

recoveries are then calculated. The amount of analyte recovered from 

the blank indicates the best result which can be expected from the 

method. The amount of analyte recovered from a sample reflects matrix 

effects upon the accuracy of the method. Two spikes are prepared for 

every 20 or fewer samples analyzed. 

3) The analytical method precision is determined by analyzing 

equal amounts of a split sample. Ideally, the analytical results will be 

identical; however, differences occur due to variations in the 

procedure. A quantitative measure of these differences is assessed by 

calculating the relative percent differences (RPD) for each analyte in 

the matrix and the results compared. 
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In general , one duplicate is analyzed for every 20 or fewer 

samples, and the performance of the analytical instrument ver i f ied. 

Whenever possible identification is confirmed by a second procedure. 

CC and GC/MS Characterization of Trace Organics 

The requirments for the characterization of trace organics analyses 

include: 1) the identification and quanti tat ion of unknown pol lutants, 

2) the specific detection of selected groups of pollutants ( i . e . . Pr ior i ty 

Pollutants by GC/MS), and 3) other analyses requir ing CC/MS for 

identi f icat ion, verification and/or quant i tat ion. A summary of the 

required audits is given in Table I. The performance and calibration of 

the CC and CC/MS systems are monitored and maintained on a regular 

basis by the procedures and methods discussed below. 

TABLE I . SUMMARY OF SAMPLE ANALYSIS AUDITS REQUIRED 

FOR THE CHARACTERIZATION AND QUANTITATION OF 

TRACE ORGANICS 

AUDIT AUDIT 

Spike 

Reagent Blank 

Duplicate Sample Analysis 

Standard Mix 

Reference Standard 

Standards and Calibration Curve 

GC Retention Times 

CC Peak measurement calculation 

Mass Spectrometer: 

mass calibration 

response calibration 

standards 

Computer Match 

Reference Spectra Comparison 

Completeness and Accuracy 
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1. Calibration of CC/MS System 

At the beginning of each day the CC/MS system is calibrated and 

tuned by examining the mess spectrum of decafluorotriphenylphosphine 

(DFTPP) or t-bromofluorobenzene (BFB) . The details are discussed 

below. 

a. Base/Neutrals (and Acids or Pesticide) Fractions 

The analysis of 50 nanograms of DFTPP is carried out daily by 

direct injection into the CC inlet. The result ing mass 

spectrum is then examined. The requirement is that the mass 

spectrum of 50 nanograms DFTPP must meet the specification of 

the key ions and ion abundance cr i ter ia listed in Table I I . 

b. Volatile (Purgeable) Fraction 

The analysis of 20 nanograms of BFE is carried out by direct 

injection into the GC/MS. The requirement is that the mass 

spectrum of 20 nanograms BFE must noet the prescribed 

specifications of the key ions and ion abundance cr i ter ia listed 

i r Table I I . 

2. CC Column Performance Check 

The CC columns performance are checked at the beqinning of each 

day that samples are analyzed. For base/neutrals and acid fractions 

the columns performance ore monitored by injecting 100 nanograms (nc) 

of benzidine and pentachlorophenol, respectively. For purgeables the 

column is checked by injecting 20 ng of BFB. Performance acceptance 

is based on calculations of tail ing factors (see Table I I I ) . 
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TABLE I I . KEY. IONS AND ION ABUNDANCE CRITERIA FOR DFTPP AMD BFf. 

MASS 

51 

68 

70 

127 

197 

198 

199 

275 

365 

441 

442 

443 

DFTPP 

ION ABUNDANCE CRITERIA 

30-60% of mass 198 

less than 2% of mass 69 

less than 2% of mass 69 

40-60% of mass 198 

less than 1% of mass 198 

base peak, 100% relative 
abundance 

5-9% of mass 198 

10-30% of mass 198 

greater than 1% of mass 198 

less than mass 443 

greater than 40% of mass 198 

17-23% of mass 442 

MASS 

50 

75 

95 

96 

173 

174 

175 

176 

177 

BFB 

ION ABUNDANCE CRITERIA 

20-40% of mass S5 

50-7G% of mass 95 

base peak, 100% relative 
abundance 

5-8% of mass 95 

less than 1% of mass 95 

7G-90% of mass 95 

5-9% of rrass 95 

70-90% of mass 95 

5-9% of mass 95 
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TABLE Hi EXAMPLE CALCULATION OF TAILING FACTOR 

TAILING FACTOR « (BC/AB) 

Fxample calculation: 
Peak Height = DE = 100 mm 
10% Peak Height = BO = 10 rrim 
Peak Width at 10% Peak Height = AC = 23 mm 

AB = 11 mm 
BC = 12 mm 

Therefore: Tailing Factor = (12/11) = 1.1 

si 
28 



Wet Chemistry and Bacteriology 

The quality of the analytical data generated from inorganic and 

microbiological analyses of environmental contaminants are monitored as 

follows: 

1. Wet Chemical Instrumental Methods 

The atomic absorption (AA) spectrophotometer and AutoAna lyzer 

are calibrated using appropriate cal ibrat ing standards and blanks. The 

calibrations are checked by analyzing synthetic standards at f ive 

different concentration levels. The results are used to generate 

standard curves by least squares f i t of the data via computer 

programs. The deviation of the standards from the least squares f i t 

{standard curves) and the standard deviation of the f i t are pr inted on 

the daily printout and the data stored accordingly in appropriate 

computer data bases. If deviation from accepted values occur analyses 

of sample and instrumental calibrations are repeated. Standard curves 

are generated regularly. 

For colorimetric analyses that do not use the standard curve 

program, one or more standards are analyzed with each group of 

samples. The results are compared to generally accepted cr i te r ia , i . e . , 

percent recovery (or percent error) and relative percent er ror . 

Spectrophotometric instruments are checked by comparing the gain 

settings or percent transmittance for known (synthetic) standards to 

previous values. This monitoring method shows any decrease in 

sensit ivity or other systematic effects in performance. 

29 

ISM 



The conductivity meter is checked each time a group of samples is 

analyzed. The conductance of a standard solution is ertered in the 

quality control log. In addi t ion, the cell constant is checked annually 

by measuring the electrical conductivi ty of potassium chloride reference 

solution. The results are also entered in the quality control log book-

2. Bacteriology Techniques 

Quality control extends to all aspects of the bacteriological 

laboratory. The date of preparation of media and the various solutions 

used in analysis are recorded in the quality control log together with 

any information which may be important to its preparation such as pH, 

lot or control number, manufacturer and concentration. In addi t ion, 

random samples of prepared media are incubated under the same 

conditions as unknown samples to insure the maintenance of ster i l i ty 

dur ing preparation and use. 

The efficiency of autoclave ster i l i ty is monitored by the monthly 

use of Kil i t ampules (BBL) , a suspension of Bacillus stearothermophilus 

spores. The steri l i ty of rinse water is checked periodically by the 

f i l t rat ion and incubation of a reagent blank (sterile rinse water ) . 

As part of the overall qual i ty control program, the bacteriological 

quality of the disti l led deionized water supply of the laboratory is 

monitored weekly. Samples for the standard plate count are taken from 

the water system pr ior to entry to the deionization cartr idge (following 
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dist i l lat ion), after deionization and from the storage tank. The results 

are recorded in the quality control log. Addit ional ly, the Suitabil i ty 

Test as described in Standard Methods is performed on a yearly basis 

by an outside laboratory qualif ied to undertake this test ing. 

Bacteriological samples are included in the duplicate analyses program 

described in the chemical section. 

Humidity checks are performed monthly on Standard Plate Count 

petr i dishes to determine percent moisture loss upon incubation. 
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V I I . INTERLAeORATORY QUALITY CONTROL 

To indicate how well our laboratory is performing by comparison 

with other laboratories performing similar work, C'Erien 5 Cere Labo

ratory participates in a variety of proficiency and roundrobin tests. 

Successful performance in the proficiency analyses of s?mpies results in 

the laboratory certif ication. 

Certif ication 

The U.S. Environmental Protection Agency certifies state labo-

ratories to conduct their own intrastate program of certification for the 

proficiency of private laboratories in potable water analysis. The ERA 

only certif ies private laboratories d i rect ly in those states which have 

not assumed primacy. In New York State, the cert i fy ing agency is the 

NYS Department of Health. The firm's laboratory was one of the f i r s t 

participants in the New York State program and has been cert i f ied for 

chemical, atomic absorption, bacteriological and gas chromatographic 

analysis of potable water since 1974. Laboratory certification has been 

extended to the State of Massachusetts and i r term states in the State of 

Mew Jersey for potable water and wastewater testing requirements. 

In addit ion, the laboratory participates in the round robin analyses 

of reference samples supplied by the EPA and in the analysis of com

mercially available reference samples. 
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V i l i . DEFINITIONS OF STATISTICAL TERMS 

The following statistical term definit ions are used to identi fy 

statistical reports and evaluations: 

a. Accuracy and Precision - Accuracy is a measure of the 

nearness of an analytical result , or a set of resul ts, to the true value. 

It is usually expressed in terms of e r ro r , bias, or percent recovery 

(PR). 

Normally the term "accuracy" is used synonymously with "percent 

recovery". I t describes either the recovery of a synthetic standard of 

known value, or the recovery of known amount of analyte (spike) added 

to a sample of known value. The percent recovery (PR) or "accuracy" 

can be calculated by using: 

1 . standards: PR = (observed va lue/ t rue value) x 100 

2. spikes: PR _ (cone, spike + sample) - sample x 100 

cone, spike 

Precision refers to the agreement or reproducibi l i ty of a set of 

replicate results among themselves without assumption of any pr ior 

information as to the true result. I t is usually expressed in terms of 

the deviat ion, variance, or range. Cood precision often is an indication 

of good accuracy, however, one can obtain good precision with poor 

accuracy i f systematic (determinate) errors are present in the method 

or instrument used. Systematic errors are either positive or negative 

in s ign. Other analytical errors are indeterminate ( random) er rors . 

These are inherent in the analytical methods due to uncertainties in 

measurements. 
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b. Average - The avere.ce or arithmetic mean (X) of a set of n 

values (XU is calculated by sunning the individual values and dividing 

by n; 

X * 
n 
IX; /n 

c- Range - The range {R.J is the difference between the highest 

and lowest value In a group. For n sets of duplicate values ( X . , X . ) 

the range (R.) of the duplicates and the average range (R) of the n 

sets are calculated by : 

Ri = x2-x 

and 

R = 
n 
IRj 
i=l 

/n 

d . Standard Deviation and Variation - The standard deviation (S) 

of a sample of n results is the most widely used measure to described 

the dispersion of a data set. It is calculated by using the equation 

n - . 5 
s= / i ( X j - x r 

n-l 

where X is the average of the n results and X is the value of result i . 

Normally, X ± S will include 68% and X ± 2S about 95% of the data in a 

normal distr ibut ion curve . 
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The variance is equal to £ . The relative standsrd deviation 

(RSD) or coefficient of variation (CV) is the sUndard deviation divided 

by the mean and multiplied by IOC, i . e . . 

CV = 100S/X 

It is interesting to note that the precision is increased (value of S 

reduced) by increasing the number of duplicate analysis. The greater 

the number of replicate analysis, the greater the statistical confidence 

that the true mean lies within certain limits about the experimental 

mean. 

e. Standard Calibration Curves - standard calibration curves are 

widely used in the analysis of inorganic pol lutants. These curves are 

generated from the results of analyses of three or more stancard so

lutions of known concentration and a blank. Typ ica l ly , they are plots 

of the instrument response versus concentration. A plot is defined as 

linear, i . e . , obeys the linear equation Y=a + bX , i f the correlation 

coefficient (R) calculated from the linear regression analysis is 0.SS6 or 

greater. 

The intercept ( a ) , flope (b) and correlation coefficients (R ) can 

be calculated f rom: 

a = I X 2 I Y 2 - IXIY 

nIX 2 - ( IX) 2 

b . nlXY-IXIY 

nZX2-(ZX)2 
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I(X:-X) I(Y:-Y)2 
/ 

V/e f i t the analytical data to a linear regression analysis by using a 

computer program. 

f . Absolute and Relative Errors - An absolute error is the 

difference between the experimental result and the true value. The 

relative er ror Is the absolute error div ided by the true value and 

multiplied by 100 to yield the percent relat ive er ror (PRE). V-'hcn the 

true value is not known, the PRE is a measure of the difference 

(range) of a replicate analysis divided by the mean of the replicate 

value and mult iplying by 100. That i s , for duplicates 

100 
PRE* 

x2-x, 100 | x 2 - x 

(X2+X,)/2 Xj 

g . Skewness and Kurtosis - Skewness and kurtosis are the 

numbers used to understand the shape of a given curve. Cur groups 

are data bases of spikes, duplicates, and knowns. The data points in 

these groups should fall within a normal cu rve . Aberrations fror. the 

normal curve are detected in values of skewness and kurtosis. 

Skewness defines the symmetry of a cu r ve . A symmetrical curve 

must have a skewness of zero. Positive or negative values denote lack 

of symmetry. Kurtosis defines the peakedness of a curve. A normal 

distr ibution curve wil l have a kurtot ic value of 3, Peaked curves wil l 

have values greater than three, and broad f lat curves will have values 
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less than 3. These values are monitored by the QA/QC group leader. 

When aberrant values are noted, the interpretat ion is usually related to 

very high or low QC values entering data bases or the persistence of 

patterns of consistently high or low QC values. It is the QA/QC 

coordinator's responsibility to research the causes of excessive values 

and patterns and, where possible, rect i fy the analytical conditions 

leading to them. 

References 

1) "Handbood for Anayltical Quality Control in Water and Wastewater 

Laboratories," March, 1979 (EPA-600/M-79-019) 

2) "Manual of Analytical Quality Control for Pesticides and Related 

Compounds in Human and Environmental Samples," January, 1979 

(EPA-600/1-79-008) 
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IX. STATISTICAL QUALITY CONTROL AND THE "DAILY QC MODEL" 

Random (indeterminate) and systematic (determinate) errors are 

inherent in all analytical methods due to uncertainties in measurements. 

The measurement of physico-chemical and microbiological properties of 

pollutants in various environmental matrices involve uncertainties which 

cannot be entirely eliminated. The errors in these measurements, 

however, can be reduced to tolerable limits by examining and control 

ling the significant variables. 

Additional errors, often unrecognized, are introduced by in ter fer 

ing chemical reactions and other undesirable physico-chemical effects. 

In many instances absolute values cannot be attained di rect ly . 

Although uncertainties cannot be reduced to zero, they can be 

minimized by using available statistical methods. Estimates of the 

accuracy (probable " t rue value") and precision (range of measurement 

error) can be made for the various analytical methodologies by analyz

ing blanks, duplicates, spikes and synthetic standards. After 

sufficient QC data are collected various statistical methods are used to 

evaluate the quality of data by calculating control and warning l imits. 

A discussion of the statistical methods used follows. 

Control Charts 

Control charts provide the necessary tool for detecting quali ty 

variations in the various analytical methodologies used for the 

quantitation of environmental pollutants. They are a continuous graphic 

indication of the state of an analytical procedure with respect to 

qual i ty, and assist in deciding when and how to take corrective action. 

The QC charts are generated for each pollutant from the statistical 
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evaluation of QC data. A minimum of 15 duplicates and spiked samples 

and/or synthetic standard analyses are required to generate a control 

chart . 

The control limits (CD on QC charts are paramount criteria for 

assessing the significance of variations in the analytical results. For 

instance, when the plotted QC indicators ( i . e . , percent recoveries, 

relative percent er ror , etc.) fall within these l imits, the analytical 

methodologies used are under "cont ro l " . I f , however, a QC indicator 

value falls outside the CL's, there is an indication that some assignable 

cause is present which has thrown the system "out of control" . Thus, 

control limits can be considered warning or action l imits. They enable 

us to detect deviations in analytical procedures, and therefore, take 

corrective action before producing erroneous results (or results which 

exceed the absolute maximum tolerable l imi ts) . 

Common practice set warning limits (WL) at i 2 standard (S) 

deviations (95% confidence level of the normal distr ibut ion curve) and 

control limits (CL) at ;3S limits (99.7% confidence level of the normal 

distr ibut ion curve) on each side of the mean. The CL and WL are 

calculated from the QC data of duplicates analyses by using the 

equations and statistical factors listed in Table IV. These CL's and 

WL's include approximately the entire data set under "in control" 

conditions, and are equivalent to the commonly used ± 35 and z 2S 

limits, respectively. The qualitative relationship between upper and 

lower control l imits, upper and lower warning l imits, and the mean is 

shown in Figure 3. 
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TABLE IV STATISTICAL FACTORS AND EQUATIONS FOR CALCULATING QC 

(X BAR AND R) CHART LINES1 

Observat ions in 
Subg roup ( n ) 

2 

3 

4 

5 

6 

7 

8 

A 2 

1.88 

1.02 

0.73 

0.58 

0.48 

0.42 

0.37 

d 2 

1.13 

1.69 

2.06 

2 .33 

2.53 

2.70 

2.85 

Factor 

D3 

0 

0 

0 

0 

0 

0.08 

0.14 

D* 

3.27 

2.58 

2.28 

2.12 

2.00 

1.92 

1.86 

Upper control limit for X = UCL- = <X> + AZR 

Lower control limit for X = LCL- = <X> - A2R 

Upper warning limit for X = UWL- = <X> + (2/3) A R 
" 2 

Lower warning limit for X = LVVL- = <X> - (2/3) A R 
x 2 

Upper control limit for R = UCLR = D.»R 

Lower control limit for R = LCLR = D3R 

Upper Warning Limit for R = UWLR = R + (2/3) (D^ R - R; 

= R (2 Dh + 1)/3 

Taken from (1) "Handbook for Analytical Quality Control in Water 
and Wastewater Laboratories", March, 1979 (EPA-600/4-79-019) • and 
(2) C. Samson, P. Hart and C. Rubin, "Fundamentals of Statistical 
Quality Cont ro l " , Addison-Wesiey (Massachusetts, 1970), p. 40. 
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Statistical Calculations ^ 

The statistical techniques used in generating the data for X and R 

QC charts involves complex mathematics. The short cut methods for 

calculating the X and R limits are based on the equations listed in 

Table IV. The statistical factors A 2 , D3, Dt*, etc. have been calculated 

by statisticians such that the CL limits involve a maximum r isk of 

making an error only 0.1% to 0.3%. Thus , when the QC charts indicate 

that the analytical system is "out of control" 997 times out of 1,000 it is 

likely that something has actually gone wrong and corrective actions are 

needed. The factors are calculated to yield 3S limits. Examples of QC 

data and the statistical techniques used to calculate precision and 

accuracy QC charts follow. 

Precision QC Charts (X and R Charts) 

These charts are developed by using a minimum of 15 to 25 QC 

data results on duplicate analyses. Once these data have been collected 

over an extended period of time the warning and control l ing limits on 

the QC charts are calculated by using the equations and statistical 

coefficients listed in Table IV. The procedure used follows: 

{1) For each duplicate sample analysis calculate the range 

(R. = I X2 - Xi |) and the average (Xj = (X2 + Xl)/2) of the concen

tration of the duplicate set. 
1 

(2) Calculate the relative percent range (R .} defined as 

R l . = PRE/100 = R./X. 
J » I 

where PRE is the relative error defined in Section V I I I . 
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(3) Calculate the mean (R l ) relative rnnae by sunmina the R1 

J 
values and divide by the total number (n) of duplicate sets, e . g . . 

R'-
n 

• I R i •I J /n 

(**) Calculate the grand average <X>, i . e . , the average of the 

average of n sets of duplicate averages X. by us ing : 

< * > = 

n _ 
I X /n 

(5) Calculate the warning and control limits for R and X (see 

Table IV) by using: 

For R: UCL = D^ R1 = 3.27 R l 

LCL = D3 R1 = 0 

UWL = £ l (2D„ + l ) / 3 = 2.51 R l 

For * : UCL = <X> + A.R = <X> + 1.88 R 

LCL = <X> - A2R = <X> - 1.88 R 

UWL = <X> + (2/3) A2P = <X> + 1.25 R 

LWL = <X> - (2/3) A2R = <X> - 1.25 R 

where for duplicates D3 = 0 , 0h = 3.27, and A 2 = 1.88 (Table IV ) ; 

UCL and LCL are the upper and lower control l imits, respectively; and 

UWL and LWL are the upper and lower warning l imits. The WL's and 

CL's correspond, respectively, to the 95% (2S) and 99.7% (3S) 

confidence limits of a normal distr ibut ion curve . 
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(6) Craph the R1 , UCL, LCL and UWL on the QC charts with 

appropriate scales which allow additions of new results (Figure 3) and 

the individual (R1.) QC data results. 

(7) Craph the <X> , UCL, LCL, UWL, and LWL on the QC charts 

with appropriate scales which allow addit ions of new results and 

individual (X.) QC data. 

(8) I f QC values are "out of con t ro l " . I .e . , lie outside the control 

limits, take appropriate corrective act ion. 

Accuracy QC Charts (P Charts) 

The P charts are the same as the X and R charts since their 

function is to enable us to detect changes in the laboratory daily per 

formance of analyses and take correct ive act ion. The P QC charts 

utilize the sigma ( i . e . , standard deviat ion, S) as a quantitative measure 

of the degree of variations in the analytical methodologies. 

The accuracy of the laboratory analytical methodologies is 

monitored via the analysis of various spiked samples and/or audits of 

synthetic standards. Spiked samples are also analyzed vis a vis f ield 

samples and the percent recovery calculated. Once a minimum of 15 QC 

recovery data have been collected over a period of time the warning 

and control l ing limits are calculated and P charts developed. The 

procedure used follows: 

(1) For each spiked sample analyzed calculate the percent recovery 

(PR) using the equations given in Section V I I I . 

(2) Calculate the mean percent recovery (PR) by summing the total 

number of PR's and divide by n (see Section V I I I ) . 
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(3) Calculate the standard deviation (SI from the percent recov

eries (see Section V I I I ) . 

(4) Calculate the warning (V/L) and control (CL) Units by usinr:: 

CL = mean ± 3S 

WL = mean ± 2S 

where CL and WL denote, respectively, the upper and lower control 

l imits, and the upper and lower warning l imits; S the standard 

deviation; and mean the average percent recover/ {?$.) for n spiked 

samples or synthetic standards. The V/L and CL on the accuracy 

charts (similar to the precision charts) correspond, respectively, to the 

95% and 99.7% confidence limits of a normal distr ibut ion curve. 

(5) Graph the mean, WL, CL and the individual (PR) n c data 

results on the accuracy chart using appropriate scales. 

(6) I f QC values lie outside the control Uni ts , the analytical 

method is "out of control" and appropriate correct ive actions are taken. 

The "Daily QC Model" 

The "Daily QC Model" comprises two unique activit ies of our 

QA/QC program. I .e . , the data management and monitoring specific 

statistical programs of data management systons on a daily basis. The 

salient features of the programs are discussed below. 

1 . Data Management 

Integral to the laboratory's QA/QC program is the management of 

data generated from specified qual i ty control procedures. These 

procedures are designed to monitor all laboratory analyses and 

ultimately, to ensure the highest possible qual i ty .of results. As 

no 
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previously mentioned, the duplicate, the spiked recovery, the synthetic 

known and the blank(s) are the analytical tools used to monitor the 

precision and accuracy of analytical methods. Recall: 

(a) duplicate analyses nonitor analytical method precision, 

(b) spiked samples and synthetic knowns monitor analytical 

accuracy, and 

(c) analyses of blanks account for possible sources of contamina

t ion. 

The data produced from these tests is maintained via a quali ty control 

data "management system which has the dual function of relating QA/QC 

data to analytical performance on a daily as well as varying time 

frames. 

The key to the management of QA/QC data in the laboratory is the 

Firm's Honeywell X560 computer. Quality control computer programs 

allow for the calculations, storage, segregation, interpretat ion, monitor

ing and retrieval of each bi t of QA/QC information. A discrete system 

of sample identification is used which allows the computer to perform 

these functions automatically. Each QA/QC sample is assigned a 

specific <:ode identifying it as a b lank, duplicate, spike or synthetic 

known sample. The code identif iers place each QC value in an 

appropriate data base which provides a permanent record of each and 

every quality control sample. These data base are then used as the 

starting point of various statistical analyses of QC data which aid in 

understanding the developed analytical information. 

Specific statistical programs are available for the various types of 

QA/QC samples, and generate precision fX bar and P) and accuracy (P 

bar) quality control charts. These charts provide the graphic 

in 
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representation of the QA/QC information and are used to monitor the 

accuracy and precision of the various anr iyt ical methodologies daily. 

2. Monitoring Statistical Programs of Data Management Systems 

The QA/QC programs are made available to the QA/QC croup 

leader and the analyst to allow daily response to analysis. The p ro 

grams of fer instant presentation of statistical values which are checked 

vis a vis the most recent mean, standard deviations and control limits 

calculated from each data base in the computer. As a result the QA/OC 

group leader and the analyst will know immediately whether or not the 

analytical method performance is in control (lie within acceptable 

ranges) and a decision can be made to accept, reject or repeat the 

analysis. 

In addi t ion, a program rxists fcr the OA/QC group leader which 

presents all quality control information in a daily printout (see F ig 

ures 4 and 5 ) . On this pr intout, information concerning OC samples is 

organized for review by the CA/CC group leader. The sarinle number, 

the test parameter, the OC sample t ype , the date of analysis, percent 

recoveries -,, relative errors and all values necessary for the calculation 

of QC data are collected on this pr in tout (Figure 4 ) . In addition to the 

QC values, commensurate warning and control limits are g iven. The 

QA/QC group leader is able to examine these data for acceptability. A 

quick scan can tell him the status cf unf inished samples and values of 

QC data entering data bases. It is at th is point where errors are 

detected, researched, and corrected whenever possible. Ve feel that 

the use of this monitoring prog ran minimizes elapsed time between 

analysis and data review, therefore, great ly 

47 



V 

TABLE V. SUMMARY OF VARIOUS OA/OC ITEMS 
ON DAILY COMPUTER PRINTOUT 

ITEM 'NFORMATION 

CONTROL CHARTS 

TABLES 

WARNING PROCRAM 

STATISTICS 

X Bar and R Charts (precision) 
P Charts (accuracy) 

Blanks 
Duplicates (Percent Relative Error) 
Spikes (Percent Recovery) 
Synthetic Standards (Percent Error^ 

Outliers on all OC Data Base 
Mean and Standard Deviation 
Upper and Lower Warning and Control L in i ts 

Average, Mean and Standard Deviation 
Upper and Lower Warning and Control Limits 
Skewness and Kurtosis 
Percent Relative Er ror 
Percent Recovery 
Percent Error 
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improves the sensit ivity of our QC program to our analyses. The 

earlier errors are detected and corrected, the less t ine is required to 

deliver valid results to a cl ient. 

A summary of the various QC activities and statistical calculations 

found in the daily printout is given in Table V. If OC values are 

found to lie outside the control l imits, corrective actions are taken to 

bring the analytical method "under cont ro l " . The various corrective 

actions are delineated in Table V I . 

3. Other QA/QC Functions 

A fur ther ramification of the QA/QC computer management system 

is the historical evaluations afforded through data storage. Data may 

be retrieved over long varying time frames providing solid estimates of 

performance limits for any given analytical parameter. By the same 

token knowledge of performance limits and the factors that establish 

them should allow for the improvement of analyses as these factors are 

identified and removed. Such review is used in the evaluation of new 

techniques, instruments, and analysts when comparisons are made to 

the established quality control data bases. 

To assist in evaluation and historical review a statistical package is 

available for measuring the variabil i ty of any given data over vary ing 

time frames. The Peursonian coefficient of skewness is util ized to 

quantify variabi l i ty of percent recoveries, duplicate rat ios, and percent 

of unknown values. 
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Automatic storage of data, generation of control charts, and data 

examination through statistics are the tools used to manage the quality 

control data. The goal of the data management system is a sensitive 

quality control program which will allow accurate decision making pro

cesses and continuous quality of analytical resul ts. 
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TABLE -VI 
DECISION MAKING PROCESS FOR QA/AC 
PROTOCOL AND ANALYSIS OF SAMPLES 
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X. FOR THE CLIENT 

The overall importance of our qual i ty control program to the client . 

lies in the fact that we are able to guarantee a certain level of conf i 

dence in our analyses. This confidence is expressed through our 

statist ics. As mentioned earlier, we have established our acceptability 

limits to be plus or minus three times the standard deviation of the 

mean of the quality control values in each data base. Assuming that 

the values in the data bases describe a normal d istr ibut ion, it is known 

that 99% of the values will fall within the range described by 3 standard 

deviations of the mean of the d is t r ibu t ion . There exists a probabi l i ty 

of .99 that any data point will be (plus or minus) 3 tines the standard 

deviation of the mean. This nay be described as the 99% confidence 

interval . We may state, therefore, with 99% certa inty, that our qual i tv 

control data wil l fall within acceptable l imits. As we use quality control 

data to determine the validity of analyses of client samples, the sane 

confidence interval may be ascribed to such data. The client must be 

aware, however, that the limits of acceptabil ity are based upon the 

actual qual i ty control data i tself . That data derived from qual i ty 

control analyses directly reflects the var iabi l i ty of the test. The l imits, 

therefore, will vary as the test varies- Accordingly, the confidence 

interval of 99% will depict a di f ferent range in concentration for each 

test. The use of the confidence interval provides us with a method o^ 

checking the quality of our data and providing the client with some 

guarantee of val id i ty. 

The other facet of our operation which must be described is the 

abil ity to adapt our quality control options to the client's specific 

needs. Quality control parameters, b lanks, spiked samples, duplicates, 

m 
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and the analysis of knowns may increase or decrease in frequency 

according to the client's wishes. I f , for example, there is a concern 

over contamination, a client may wish to increase the number of blanks 

from one per ten client samples to two per set. The same applies to 

spikes, duplicates, and knowns. 

I f requested, graphs of all qual i ty control data and lists of the 

statistical information can be made available. The graphs include 

sample numbers, mean, warning limits and control limits for acceptabi l

i ty (see Figures 6 and 7 ) . The graphs nay be formulated to include 

any desired number of data points for each of the qual i ty control 

parameters. Statistical lists for data groups include the mean, standard 

deviation, median, coefficient of skewness and measures of kur tos is . 

These values can also be modified to comprise vary ing qroups of data 

points. The variation is related to the time frame the client mav wish 

to relate the data to provide the best description of the val id i ty of 

analyses on his samples. 
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KEY FOR SAILY QUALITY CONTROL REPORT 

PROJECT NO 

SAMPLE: 

MATE: 

TYPE: 

QC VALUE: 

L, WARNING: 

U, WARNING; 

SIZE: 

COMMENTS: 

denotes client and parameters tested. 

denotes O'Brien £ Cere sample ticket number. 

client sample that was spiked or duplicated. 

Quality control sample type as: 

1 - blank sample 

3 - denotes duplicate 

50 - chemistry spike 

51 - trace crganics spike 

40 - EPA known concentration 

vnlue obtained for QC sample as blank value, duplicate rat io 

percent recoveries for spiked and known samples. 

lower warning limit as (-2) times the 

standard deviation of the mean of the last 25 samples. 

upper warning limit as (+2) times the 

standard deviation of the mean of the last 25 samples. 

number of values in data base, 

as wri t ten. 
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TABLE VII 

SPIKED RECOVERIES DATA BASE 

FOR GENERATING CONTROL CHARTS & STATISTICS 

U 



HG • r t f l T A B A S E S I Z E I S 2 5 MUMPER OF SAMPLES AKE 3 4 

i'ieUf SAMF1.5 VALUE 

64 261 
64434 
64362 

109.000 
100,000 
X10.000 

64398 
64322 
44307 

19633• 
02504 

ICO.000 
100.000 
124.000 

BENZ DATABASE SIZE 15 T. •••lUHBFR OF ")..;;;-i ES -ili'E -ir 

FIELD -SAMPLE UALUE 

22 
24 
23. 
2 6 

28 
29 
30 
31 
32 
33 

T f 
3^ 
74 

38 
3? 
40 
4 ; 

4J 
44 
43 
40 
4 7 
4 * 

TV 
ro 
•:i 

To7733o~ 
67;ooo 

1 1 2 . 0 0 0 

2 9 8 3 0 
2 3 2 3 0 
4 4 3 8 2 

1 0 9 . 6 7 7 
8 7 . 0 0 0 
99.OOO 

10 
11 
12 
13 
14 • 

• t * 

' l a 
17 
13 
19 
20 
7 t 

8 3 8 7 0 
9 1 0 7 1 
9 0 0 3 3 
9 1 7 7 3 
9 4 2 8 ? ' 
9 3 2 8 3 
9 2 3 1 0 
9 7 0 0 1 ' 
9 / 0 * 5 
9 7 5 S 3 
7 7 9 0 * 
9 8 4 6 9 

9 3 . 0 0 0 
. 9 3 . 0 0 0 
1 0 4 . 4 4 0 
1 2 4 . 0 0 0 -

. 1 2 2 . 0 0 0 .V 
8 0 . 0 0 0 
9 8 . 0 0 0 

- 3 2 . 0 0 0 
1 0 6 . 0 0 0 
1 2 0 . 0 0 0 

" 9 6 . 0 0 0 
9 8 . 0 0 0 

:.. . . .t V . 
••: TT.V * * : • 

••'•-6 ."* 
7 
8 
9 

-.- 10 ~ 
r •::,-. XI v . ; 

• * 1 2 ••" 
13 
14 
13 

. 3 3 9 1 
* £ £ 4 3 0 7 7 '• 
• • , - ' 3 7 1 8 

3 7 1 6 
9A46 
9 6 3 1 • 

, . : . - 7 6 6 5 
" ' . . 1 7 0 4 1 . 

1 7 0 6 2 
l / Z S i 
1 7 4 1 0 
1 7 4 1 1 

9 7 . 3 0 0 
1 0 0 , 0 0 0 • • • • • • 
1 2 0 . 0 0 0 
1 0 0 . 0 0 0 

9 4 . 3 0 0 
1 0 3 . 0 0 0 

9 2 . 0 0 0 . . 
; 1 0 4 . U 6 3 ; . . . - . 
' Q 9 . 0 0 0 

VS.SOO 
U 3 . 3 3 3 
9 0 . 2 4 4 

VU743 
99131 

2 4 0 7 

118.OOO 
1 0 3 . 0 0 0 
1 2 9 . 0 0 0 

16 
17 
13 

1 7 3 0 3 
17304-
1 7 6 3 8 

J O S . 0 0 0 
1 0 3 , 0 0 0 
r03.ooo 

2 4 1 0 
2 8 5 9 8 
2 0 B 3 3 

1 0 3 . 0 0 0 
8 4 . 7 1 1 ' 

i 0 0 . 0 0 0 

19" 
20 
21 

1 7 7 6 7 
1 7 7 7 4 
17H37 

3 8 7 1 0 
3 9 4 4 1 
3 9 6 3 9 

tJa.J4<« 
7 3 . 3 3 3 
9 4 . 0 « 0 

3 9 a 3 3 
2 1 2 9 2 
21310 

9 0 . 6 2 5 
9 9 . 1 4 0 

1 2 5 . 0 0 0 
2 1 7 4 1 
2 2 0 1 1 
3 8 2 6 3 

6 9 . 8 4 1 
9 6 . 0 6 1 
9 5 . 3 2 2 

• 22 
•23-
•24 

1/373-. 
17930 
18104 ' 

100.000 
102.000 
77.419 
8 7.-948. 
99.300 
102.000 

26 
27 

1U107 
12125 
18170 

103.000 
88.399 
10^.000 

2=504 
2 2 A 11 
14622 

131.657^ 
97.222 
82.739 

2A«Al 
3£006 
30037 
"3oo33~ 
3S971 
3*>99? 

104.437 
80.202 
108.333 

.28 
29' 
30 

18234 
18236 
18203 

80 V64S" 
84.491 
93.000 

31 
32 
33 

18366 
19464 
13472 

io: 
10: 
io: 

,000 
.000 
. ooo 

103.448: 
89.73* 
93.433. 

34 
33 
36 

3062? 
30648 
B0799 

9 1 , 
1 0 0 , 

9 1 , 

t o / 
0 0 0 
6 6 7 

5 3 y 0 . 
7307 

77577' 
17314 
1732' . 

! ' ••••>•: 

du.esi 
7 1 . 0 9 7 

TiJy.ovi" 
8 8 . 4 6 2 
9*».A*? 

1 1 1 . TVS' 

5 0 8 2 4 
3 0 8 6 9 
£ 0 6 6 ? 

-loa. 
100 , 
100 , 

40 
41 
4 " 

50942 
50943 
5I0JS 

100 
103 
103 

J 3 3 
000 
000_ 
"oOO 
000 
000 

43 
44 

51049 
•JV..-51 
-.:;o'7 

100, 
103, 
91, 

000 
000 
467 
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FIGURE 4 

DAILY QUALITY CONTROL REPORT 

(SEE KEY) 

\?£ 



••• UC HEKOHI 

PHUJtCT hU* 

1012- 97-SI0 
1042- 97-5U 

1042- 97-510 

1042- 97-510 

1042- »?-MO 

1042- 97-510 

1042- 97-510 

1042- 97-910 

i«« - 97-510 

1042. 97-510 

1042- 91-510 

1042- 97-510 

1042- 97-510 

1042- 97*510 

I0H2- ir-9io 

1042- 97-510 

1042. 97-510 

1042- 97-SIO 

1042- 97-SIO 

1042- 97-510 

1042- V7-5lu 

1042- 97-510 

1042- 97-510 

FOH 5/15/61 10 1/22/BJ 

SAMPLE MAfE lYPl UAIC <)L VAlUt 

10465 0 I 1/15/01 
50505 0 1 1/16/41 

507M 0 1 1/15/01 

507S1 0 | 1/I5/S1 

507S7 0 I 1/I5/B1 

. 50790 0 I S/I6/&I 

5079} 0 I 1/16/61 

50795 0 I 1/16/01 

50020 _ 0 | 1/16/01 

50040 0 1 1/16/01 

50050 0 | 1/16/41 

. 50951 _ 0 1 1/17/01 

50B5S 0 | 1/17/01 

50066 0 1 1/10/OS 

... SflOfcl _ . 0 1 J/IO/Ol 

50BBJ 0 | 1/21/01 

50*90 0 1 1/91/01 

50091 0 1 S/21/01 

50092 0 I 1/21/11 

50097 0 I 1/21/0} 

50099 0 1 1/21/01 

50900 0 I 1/21/01 

50906 . 0 I 1S22/B1 

L. MARKING U. MAHNlNti 

t 

SIZE COMHENtS 

NO SCHEDULED ANALYSES 

NO SCHEDULED ANALYSES 

NO SCHEDULED ANALYSES 

• 

NO SCHEDULED ANALYSES 

NO SCHEDULED ANALYSIS 

UlHZ 
CNCLl 
FHLUNII1 
CCKCNJ 
CCLO 
DRCL2CII 
CL1C2H 
CLUR2CH 

o n CHUM* 

^ CH2CL2 
lULUlNt 
H-XVLENL 
CLUNOBZ 
CL4C2H2 
D f L M N l l 

< l . 
«I.OO0 
< l . 0 0 0 
o.oao 
<i.ooo 
< l . 0 0 0 
< l , 0 0 0 
< l . 0 0 0 

«10.000 
41.000 
<1.000 
< l . 0 0 0 
d.OOO 
•1 .000 
«1.000 
11.onu 

1.000 
1.000 
1.000 
l . o o o 
1.000 
1.000 
1.000 
l . o o o 

10.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.1) (1 p 

4B| 
191 
591 
60a 

71 
l«l 
609 
191 
|4Q 
601 
604 
4B2 
471 
1)1 
t6 
J1<» 
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DCPtNCU 
CLtlMtH 

. ^ 1042- **7-5|0 
* ! UOU5 

1012- 9 7 - M O 

1042- 97-MO 
1042- 97-510 

1042- 97-510 
N02N 

|0«2- 97-i|0 
HEN* 
ChCLl 
ffitONIIl 
CCLO 

_ UHCL2CH . 
CLUH2CH 
CHUHl 
CLORObZ 
CL4C2H2 
EIHHEN* 
C2H5CL 
CH2CIICL 
CH1CL 
CHIUH 
OCPANM 
DCPENfll 

.. CLK2UI 
DCPENCI1 
CLElHtH 

1042- 97-MO 

1012- 97-SI0 
N02N 

10*12- V7-M0 
tilHl 
CNCLS 

- fHEONIll 
CCLO 
UHCL2CH 
CL0R2CM 
CHUHl 
CL4C2M2 
DCtlANll 
OCEIANI2 
EIHUtNZ 
C2MSCL 
CH2CMCL 
CHJCL 
CHIUK 

°Q 0CPAHI2 
^ DCPfcNIII 

CL1C2I12 
GCPENCIi 
CLEIHEH 

1042- V7-5I0 
Hi HI 

MU.OOQ 
4100.000 

50741 
410.0 

50791 

50BI7 
SO0U 

SO02I 
4,01 

5o«2J ' 
<I0. 

-100.000 
<100,000 

<|000.000 
. . 11000.000 -

<IOO,000 
41000,000 

<to,ooo _ 
4100,000 
•10,000 

<IOO.OO0 . .. 
<100.000 
<IOO.OOO 
i100,000 
4100.000 
4100,000 

..... «|o».poo_ .... 
4100,000 

41000,000 

50621 

50821 . 
4,01 

*0M? 
«100. 

41000.000 
41OO0.POO 
41000,000 
<|000,000 
4|000.000 

4(0000.000 
<|000,000 
41000.000 
41000,000 
<loo.ooo 

-1000.000 
<1000,000 
<1000,000 
<1000.000 . 
41000.000 
41000,000 
41900.000 
41000,000 

410000.000 

50852 "" 
4 | . 

50t>Qb 

50605 

50812 
$0660 

50660 

49 ) 

212 

212 

511 

in92 

] 1/16/81 

1 1/16/01 

1 3/I6/S1 
I l/U/01 

1 1/16/61 

i 5/16/01 

I J/16/81 

1 3/16/01 

1 3/16/01 

, 

~ 

1 1/17/BJ 

« Fl»C 
4 FLAG 

4 FLAG 

- SKIPHFII 
- SKIPI'tD 

- SKIPPED 

NO SCHEDULED ANALYSES 

4 FLAG 

< FL*C 
< FLAG 
« FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
< FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
< FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 

4 FLAG 

4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAG 
4 FLAB 
4 FLAG 

- SKIPPED 

- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SK1PPEO 
• SKIPPED 
• SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
• SKIPPED 
• SKIPPED 
• SKIPPED 
- SKIPPED 

- SKIPPED 

- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPED 
- SKIPPFD 
- SKIPPED 
- SKIPPED 

4 FLAG - SKIPPED 
4 FLAG • SKIPPED 
4 FLAG - SKIPPED 
4 FLAG • 
4 FLAG -
4 FLAG -
4 FLAG -
4 FLAG -
4 FLAG -
4 FLAG -
4 FLAG -

< f| if. -

SKIPPED 
SKlPPEO 
SKIPPED 
SKIPPED 
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APPENDIX B 

HEALTH AND SAFETY PLAN (HASP) 

ENARC-0 MACHINE PRODUCTS 

DIVISION OF KADDIS MANUFACTURING CORPORATION 

NORTH BLOOMFIELD, NEW YORK 
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HEALTH AND SAFETY PLAN 

KADDIS CORPORATION 

DECEMBER 1989 

O'BRIEN S CERE ENGINEERS, INC. 
1301 BUCKLEY ROAD 

SYRACUSE, NEW YORK 13221 



SECTION 1 - INTRODUCTION 

1.01 Background 

Kaddis Corporation owns and operates a metal machining fac i l i ty , 

Enarc-0 Machine Products, Inc. (Enarc-O) located in the Town of Lima, 

Livingston County, New York . Figure 1 i l lustrates the general site 

location. The area surrounding Enarc-0 is predominantly resident ial . A 

small auto repair shop is located south of the fac i l i ty . Addi t ional ly , a 

small manufacturing faci l i ty was once located on the proper ty adjacent 

to the eastern boundary of the Enarc-0 p roper ty . 

The site encompasses approximately six acres and is situated on 

top of a small r idge at an elevation of approximately 720 feet above 

mean sea level . Honeoye Creek is located about 400 feet east of the 

property at an elevation approximately 20 feet lower than the s i te . 

The unconsolidated deposits in the site area are reportedly glacial 

d r i f t comprised of strat i f ied s i l t , clay and f ine-gra ined sand. One to 

35 feet of this material overlies the Onondaga Limestone bedrock. 

(Fairchi ld, H.L ; Genesee Valley hydrography and drainage; Rochester 

Academy of Science, V 7; 1935.) 

During 1985, sampling and analysis of several residential wells in 

the area surrounding the Enarc-0 proper ty was conducted by the New 

York State Department of Health (NYSDOH), the New York State De

partment of Environmental Conservation (NYSDEC) and the Livingston 

County Department of Health (LCDOH). These analyses revealed de

tectable concentrations of chlorinated solvents, including 1 ,1 ,1 -

trichloroethane and tr ichloroethylene, in the ground water at the En

arc-0 site and at some of the neighboring propert ies. 
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In July 1987 the United States Environmental Protection Agency 

(USEPA) Region II requested that Enarc-0 develop a site assessment 

work plan to evaluate the general hydrogeotogic conditions and in 

part icular the ground water qual i ty on the Enarc-0 s i te. A proposed 

work plan was subsequently prepared and submitted to USEPA Region II 

in August 1987. Comments on the August 1987 Work Plan received from 

USEPA dated October 22, 1987 and February 1 , 1988 were then incor

porated and the plan was resubmitted in March 1988. Comments per

taining to the March 1988 plan were received on June 30, 1988. These 

comments were addressed in a letter dated July 21 , 1988. On February 

2, 1989 USEPA comments were received and subsequently incorporated 

into this Work Plan. 

1.02 Site Investigstion Purpose 

The primary objective of this study is to determine i f a source of 

chlorinated solvents detected in local ground water is located on the 

Enarc-0 proper ty . This wil l be accomplished by evaluating the on-si te 

hydrogeoiogic condit ions. More specifically an assessment of the sub

surface geology, ground water flow patterns and ground water chemis

t r y will be completed. 

Several areas were identif ied by USEPA for investigation on the 

Enarc-0 proper ty . These areas were located dur ing the Background 

Information Review and are i l lustrated on Figure 2 as follows: 

1 . Area surrounding a recently excavated and removed gasoline 

storage tank. 

2. Area around the removed above ground solvent storage tank where 

the 1985 spil l of 1-1-1 tr ichloroethane occur red. 
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3. Area where waste oil is retained. 

4. Area around Enarc-O's loading dock, EPA reportedly has reason to 

believe the entire area was covered wi th an oily residue and was 

used to store drums at some point in the past. 

5. Area of the parking lot where used oils were used for dust con

t r o l . The southeast corner of the is area was where the excavated 

soils from the 1985 spi l l were spread out to allow volati l ization to 

occur. 

6. Area southwest of the storage bui ld ing where drums are cur ren t l y 

stored. 

1.03 Site Investigation Work Tasks 

The site investigation (SI) work tasks as discussed in the Work 

Plan dated March 1989 and the Interim- Technical Memorandum (December 

1989) are as follows: 

Task 1 : Background Information Review 

Task 2: Fracture Trace Analysis and Geophysical Survey 

Task 3: Interim Technical Memorandum 

Task 4: Soil Sampling and Analysis 

Task 5: Ground Water Monitoring Well Installations 

Task 6: Ground Water Monitoring Well Sampling and Analysis 

Task 7: Data Interpretation and Report Preparation 

To date the following tasks have been completed: 

Task 1 : Background Information Review 

Task 2: Fracture Trace Analysis and Geophysical Survey 

Task 3: Interim Technical Memorandum 
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Task 1 included document compliation and review and a 

non-invasive site inspection. Task 2 included a visual surf ic ial geologic 

assessment and a non- int rusive geophysical survey . Task 3 was 

completed of f -s i te . 

The following tasks have yet to be completed: 

Task 4: Soil Sampling and Analysis 

Task 5: Ground Water Monitoring Well Installations 

Task 6: Ground Water Monitoring Well Sampling and Analysis 

Task 7: Data Interpretation and Report Preparation 

Tasks 4, 5, and 6 involve invasive techniques including dr i l l ing 

and removal of soils and ground water from the subsurface. Task 7 

will be completed of f -s i te . Detailed descriptions of these work tasks 

are provided in the Interim Technical Memorandum (December 1989) and 

the Quality Assurance Project Plan QAPP) which are provided as a 

single document which also included this Health and Safety Plan 

(HASP). This HASP addresses health and safety requirements for 

personnel completing the on-site activit ies listed above. 
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SECTION 2 - PROJECT PERSONNEL 

The following responsibilit ies and authorit ies have been or will be 

assigned to designated O'Brien S Cere Engineers personnel for the 

Enarc-0 Site Investigation activit ies in North Bloomfield, New York . 

Project Manager 

This person acts in a supervisory capacity over all employees and 

activit ies wi th respect to O'Brien & Cere's contractual obligations to 

dur ing the Kaddis S I . The Project Manager for this investigation is 

Mr. James Mickam. The Project Manager rs responsible for assuring 

that Health and Safety responsibilit ies are carr ied out in conjunction 

with this site investigat ion. 

Project Supervisor 

This person, under the supervision of Project Manager, oversees 

field and related activit ies specific to contractual agreement to Kaddis 

Corporation. Deborah Wright is appointed to act in this capacity 

dur ing the S I . (Note: the Project Supervisor is the same as the "Field 

Operations Manager" as referenced in the QAPP). 

Health S Safety Coordinator 

The Health S Safety (H&S] Coordinator is responsible solely for 

O'Brien 6 Cere's employees, unless otherwise specified in an appropr i 

ate wr i t ten agreement between O'Brien S Cere Engineers, Inc. and the 

Kaddis Corporation. The Site Health & Safety Coordinator has the 

following dut ies: 
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responsibi l i ty for the field implementation, evaluation, and 

any necessary f ield modifications of this Health and Safety 

Plan. 

responsibi l i ty for maintaining adequate supplies of all personal 

protective equipment as wel! as calibration and maintenance of 

all monitoring instrument. 

author i ty to suspend site operation at the Kaddis Site due to 

any ineffectiveness of or non-conformance to this Health and 

Safety Plan. 

Mark McCowan, C . I . H . wil l be the Health & Safety Coordtnator. 

An alternate On-Site Safety Coordinator wil l be designated by the 

Health and Safety Coordinator, as necessary. 
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SECTION 3 - HEALTH AND SAFETY HAZARDS 

Table 1 lists chemical compounds which may be present dur ing site 

investigation (SI) act iv i t ies, based on available data. The compounds 

listed have been chosen to provide a framework for the development of 

this Health and Safety Plan. Several compounds including benzene are 

present on the si te. Of these, benzene has the lowest established 

Permissible Exposure Limit (PEL). Thus , benzene has been selected as 

an indicator compound for the health and safety plan based on its 

tox ic i ty . 

Table 2 lists potential health and safety hazards that may be 

encountered based on general site tasks. This list has been compiled 

based on scheduled activit ies and potential site condit ions. 
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SECTION q - PERSONAL PROTECTIVE EQUIPMENT 

Protective Equipment ^ 

All personnel will be provided with appropriate personal safety 

equipment and protective c loth ing. Each individual wil l be properly 

trained in the use of this safety equipment before the s tar t of f ield 

act iv i t ies. Safety equipment and protective clothing shall be used as 

directed by the Site Safety Coordinator. Al l such equipment and 

clothing wil l be cleaned and maintained in proper condit ion by project 

personnel. The Site Safety Coordinator wil l monitor the maintenance of 

personnel protective equipment to ensure proper procedures are fo l 

lowed . 

Personal protective equipment wil l be worn at all t imes, as des

ignated by this Health and Safety Plan. Levels of protect ive clothing 

and equipment have been assigned to specific work tasks at a basic 

level D. Results from on-site readings wil l be used to set task and 

point specific action levels and levels of personal protect ion. These are 

detailed below. 

The personal protective equipment levels designated below are in 

conformance with EPA cri ter ia for Level C and D protect ion. Al l resp i 

ratory protective equipment used wil l be approved by NIOSH/MSHA. 

Level C Protection 

A. Full-face or half face air pur i f y ing respirator equipped wi th appro

priate organic vapor/dust canisters or car t r idges. 
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B. Chemical-resistant disposable coveralls such as Tyvek^" or 
D 

Poly-coated Tyvek . Suits wil l be one piece wi th hoods and 

elastic wr ist bands. 

C. Outer ni t r i le gloves and inner latex surgical gloves (taped to 

su i t ) . 

D. Leather, steel-toe boots with rubber overboots (taped to su i t ) . 

E. Options as required: 

1 . Coveralls 

2. Disposable outer boots 

3. Escape mask 

4. Hard hat 

5. Face shield 

6. Hearing protection 

7. Safety glasses 

Level D Protection 

A. Full-face/half-face a i r -pu r i f y ing respirator equipped with appropr i 

ate canisters or cartr idge must be available for use; and all poten

tial urers trained and medically approved for such use: 

B. Coveralls or long sleeve shi r ts and long pants. 

C. Outer ni t r i le gloves at a minimum for all material handling act iv 

i t ies. Inner latex surgical gloves are recommended where p rac t i 

cal . 

D. Leather, steel-toe boots with rubber overboots. 

E. Level C clothing protection readily available. 

F. Options as required: 

1 . Disposable outer boots 

1ft 
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2. Hard hat 

3. Safety glasses 

4. Hearing protection 
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SECTION 5 - SITE ACTIVITIES AND ASSOCIATED PERSONNEL 

PROTECTIVE REQUIREMENTS 

The levels of protection assigned to each act iv i ty (below) repre

sent a best estimate of exposure potential and protect ive equipment 

needed for that exposure. Determination of levels was based on "worst 

case" data available from previous site invest igat ions. The site safety 

officer will revise those levels of protect ion, up or down, based on air 

monitoring results and on-site assessment of actuaf exposures. 
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Physical Site 
Act iv i ty 

Soil samples 

Location 

Installation of 
monitoring wells 

Performing ground 
water and surface 
water sampling 

Soil borings 

Clean areas 

Contaminated 
areas 

Monitoring 
Wells/Run 
of f areas 

Various 
areas 

Various 
areas 

Personal 
Protection 
Required 

Level D with safety 
glasses (or h igher, 
depending upon 
conditions) 

Level C with safety 
glasses and half-face 
respirator 

Level D wi th Tyvek 
coveral l , outer boots, 
inner and outer gloves 

Level D (or h igher , 
depending on conditions) 
with Tyvek coveral l , 
outer boots, inner and 
outer gloves 

Level D with outer boots 
(or h igher , depending on 
conditions) 

Physical Site 
Act iv i ty Location 

Personal 
Protection 
Required 

Site Surveys 
(non- intrusive) 

Entire Site Level D with outer boots 
(or higher depending upon 
conditions) 
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SECTION 6 - SITE AIR MONITORING 

Field activit ies associated with the SI may pose potentially 

hazardous condit ions, such as the release of hazardous substances into 

the breathing space. These substances may be in the form of vapors , 

dusts, or mists that can enter the body through ingest ion, inhalat ion, 

adsorption and direct contact. Monitoring of these substances wil l be 

performed to ensure appropriate personal protect ive measures are 

employed dur ing site act iv i t ies. 

The following describes the monitoring parameters to be evaluated 

dur ing the S I . Recommended instruments to be used are also provided 

in the discussion. All instruments to be used dur ing site activi t ies wil l 

meet the established requirements set fo r th OSHA, MSHA, NIOSH, and 

state agencies were applicable. Table 2-A lists the act ivi t ies and the 

associated site monitoring. 

Organic Vapor Concentrations - wil l be monitored in f i f teen 

minute intervals dur ing activit ies as listed in Table 2-A, in the areas 

specified with an organic vapor meter model 128 (FID] or TIP II (P ID) . 

Al l activi t ies not denoted in Table 2A can be monitored hour ly for the 

f i rs t 2 hours. Organic vapor concentrations wil l be used as action level 

cr i ter ia for upgrading or downgrading protect ive equipment (See Section 

8) and in implementing additional precautions or procedures. A backup 

organic vapor meter wil l be present throughout site act ivi t ies in the 

event of an instrument malfunction. Draeger tubes and the associated 

hand pumps will be employed for the quantif ication of specific compound 

concentration, i f levels exceed those listed in Table 3. 
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All site monitoring wil l be conducted by or under the supervision 

of the Site Safety Coordinator. Al l readings obtained will be recorded 

in a dedicated site notebook by the Project Supervisor or designee. 

The Site Safety Coordinator will maintain all monitoring instruments 

throughout the site investigation to ensure their rel iabi l i ty and proper 

operation. 
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SECTION 7 - ACTION LEVELS 

Action levels have been established for act iv i ty cessation, site 

evacuation, emergency response, and the upgrade or downgrade in the 

level of personal protective equipment. Table 3 l ists the action levels, 

airborne concentrations and their respective personal protect ion. Section 

6 discusses the minimal personal protection required for specified site 

act iv i t ies. Changes to these specified levels are dependent on the 

results of air monitor ing, as described below. 

Note that these action levels are for monitoring in the breathing 

space of workers on the s i te. The action levels are based on the 1989 

Permissible Exposure Limits (PELs) as determined by OSHA for the 

specific compounds detected dur ing on-site moni tor ing. 

The approach for air monitoring is as follows: 

1 . The direct-reading PID will be cal ibrated to most accurately 

reflect the scope of volatiles ident i f ied. 

2. Using the PID, work activit ies wil l be monitored for organic 

vapors. 

3. Where /when organic vapors are detected wi th the PID, select

ed Draeger tubes wil l be used to ident i fy the pres

ence/absence of benzene. Action levels would then follow the 

f i r s t column of Table 3. The presence of benzene is an 

important cr i ter ia for action levels due to its PEL of 1 ppm. 

4. If non-benzene vapors cannot be ident i f ied, the th i rd column 

of Table 3 wil l be used. 

5. Personal monitoring wil l serve as a back-up to the direct 

reading instrument data when continuous exposures exceed 

22$ 
12/6/89 15 



the action level in column 1 of Table 3 and provide qualitative 

and quantitative exposure data for the workers most at r i sk . 

Monitoring for benzene will be performed at the star t of every ac t i v i t y , 

and every fifteen minutes thereafter unt i l the act iv i ty is complete. I f 

benzene is detected with the use of Draeger tubes, SKC 224PCXZR7 air 

sampling pumps and charcoal tubes wil l be employed for the quant i f ica

tion of the concentration at the breathing zone. 

Upon visual observation of a i r -borne part iculate matter associated 

with on-site act ivi t ies, a water spray wil l be applied to the area to 

control dust/part iculate matter generat ion. I f this control is not possi

ble, SKC pumps and PVC f i l ters wil l be employed for gravimetr ic analy

sis. 

I f organic vapor concentrations are measured (using a 

photoionization detector) above 1.0 ppm above background at the prop

er ty line dur ing site operations, said operations wil l be in ter rupted and 

assessed, and only continued i f i t can be determined that no of f site 

impacts will resul t . 
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SECTION 8 - SITE ACCESS AND SITE CONTROL 

8.01 -Site Access "> 

Access inside the specific worksite location at the Kaddis Corpo

ration wil l be limited to trained authorized personnel. Such personnel 

include O'Brien & Cere employees, designated equipment operators, and 

designated client and state and federal agencies' representat ives. 

However, access into the established exclusion zone where f ield invest i 

gative activit ies take place wil l be limited to those authorized personnel 

wearing appropriate personal protect ive equipment. The exclusion 

zones will be cordoned off with f lagging tape or other suitable indica

tors designating the exclusion zone boundary. The zones wi l l also be 

monitored by the Site Safety Coordinator to ensure personnel do not 

enter without proper personal protect ion. The contamination reduction 

zone, where personnel and equipment are decontaminated, and support 

zone, where support faci l i t ies, extra equipment, t ranspor t vehicles, 

etc. are located, should be located upwind of the cur rent work zone. 

Sign-in procedures may be implemented to ensure that authorized 

personnel only will participate in the invest igatory act iv i t ies. The 

Project Supervisor wil l coordinate this ef for t and maintain the generated 

documentation accordingly. 

8.02 Site Control 

Certain procedures must be followed to ensure suitable site control 

and limitation of access so that those persons who may be unaware of 

site conditions are not exposed to inherent hazards. 
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All excavations (eft open and unattended by site personnel wil l be 

appropriately barricaded and v is ib ly posted with "Keep Out Danger", 

s igns, warning f lags, or other appropriate s igns. Well caps wil l be 

secured by suitable locking devices to prevent unauthorized access. 

All heavy machinery and equipment will be stored in a secured area 

upon completion of daily act iv i t ies. Last ly, all potential ly contaminated 

media, such as cutt ings and soils, wil l be secured in an area to prevent 

unauthorized tampering. 
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SECTION 9 - MEDICAL MONITORING 

The Occupational Safety and Health Administration (OSHA) has 

established requirements for a medical surveil lance programs designed to 

monitor and reduce health r isks for employees potential ly exposed to 

hazardous materials (29 CFR 1910.120). This program has been de

signed to provide baseline medical data for each employee involved in 

hazardous waste operations including f ield act iv i t ies, and to determine 

his/her abi l i ty to wear personal protect ive equipment, such as chemical 

resistant clothing and respirators. Employees who wear or may wear 

respiratory protection must be provided respirators as regulated by 29 

CFR 1910.13U. This Standard requires that an individual 's abi l i ty to 

wear respiratory protection be medically cert i f ied before he/she per

forms designated dut ies. Where medical requirements of 29 CFR 

1910.120 overlap those of 29 CFR 1910.134, the most s t r ingent of the 

two will be enforced. 

The medical examinations must be administered on a preemployment 

and annual basis and as warranted by symptoms of exposure or spe

cialized act iv i t ies. These examinations shall be provided by employers 

without cost or loss of pay to the employee. For the purposes of this 

Health and Safety Plan, all subcontractors shall assume the employer's 

responsibil i ty in obtaining the necessary medical monitoring and t ra in ing 

for their employees pursuant to this section of 29 CFR 1910.120. 

The examining physician is required to make a report to the 

employer of any medical condition which would place such employees at 

increased r isk of wearing a respirator or other personal protect ive 

equipment. Each employer engaged in site work shall assume the 
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responsibi l i ty of maintaining site personnel medical records as regulated 

by 29 CFR 1910.120 where applicable. 

All employees contracted to work at the site designated by this 

Plan wil l be responsible to insure their employees have received the 

proper medical tests as regulated by 29 CFR 1910.120 and shall provide 

the contractor with cert i f icat ion of same. 
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SECTION 10 - PERSONNEL TRAINING 

AM applicable employees must have, at a minimum, received t r a i n 

ing in the following areas; meeting t ra in ing requirements specified in 29 

CFR 1910.120. 

Subcontractor personnel will document their compliance with t r a i n 

ing and medical program requirements as shown in Exhibi t 1 . 

In addit ion, site employees wil l undergo site-specif ic t ra in ing pr ior 

to the s tar t -up of any given project or task. As activit ies change at a 

part icular s i te , related t ra in ing wil l address potential hazards and 

associated r i sks , site operating procedures, emergency response and 

site control methods to be employed. 

Specialized t ra in ing wil l be provided as dictated by the nature of 

site act iv i t ies. Specialized t ra in ing will be provided for activit ies such 

as confined space en t ry , excavations and handling of unident i f ied 

substances. Employees involved in these types of activi t ies wil l be 

given off-s i te instruction regarding the potential hazards involved with 

safety activit ies and the appropriate health and safety procedures to be 

followed. Off-si te instruction is meant to include any areas where 

employees will not be exposed to site hazards. 

Site personnel involved in the field activit ies wil l have received the 

appropriate basic t raining plus additional specific t ra in ing where 

needed. This Health and Safety Plan must be d is t r ibuted to all subcon

tractors pr ior to the start of f ield act iv i t ies. A pre-operation meeting 

will be held to discuss the content of the Plan. Specialty t ra in ing wil l 

be provided as determine by task and responsib i l i ty . Al l t ra in ing of 
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personnel wil l be conducted under direct supervision of qualif ied Health 

and Safety Personnel. 
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SECTION 11 - DECONTAMINATION 

It is expected that the highest level of protection used at the 

Kaddis site will be Level C. Based on the level of expected exposure 

to contaminants, the following decontamination protocol wil l be used: 

Station 1 : Equipment Drop. 

1 . Deposit equipment used on-site ( tools, sampling devices 

and containers, monitoring inst ruments, radios, c l i p 

boards, etc.) on plastic drop cloths. Segregation at the 

drop reduces the probabi l i ty of cross contamination. 

During hot weather operations, a cool down station may 

be set up within this area. 

Station 2: Outer Garment, Boots, and Cloves Wash and Rinse. 

2. Scrub outer boots, outer gloves and splash sui t wi th 

detergent water. Rinse off using copious amounts of 

water. 

Station 3: Outer Boot and Clove Removal. 

3. Remove outer boots and gloves. Deposit in container 

with plastic l iner. 

Station 4: Canister or Mask Change. 

4. If worker leaves exclusive zone to change canister (or 

mask), this is the last step in the decontamination 

procedure, worker 's canister is exchanged, new outer 

gloves and boot covers donned, joints taped, and worker 

returns to du t y . 

Station 5: Boot, Cloves and Outer Garment Removal. 
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5. Boots, chemical-resistant splash su i t , inner gloves 

removed and deposited in separate containers lined with 

plastic. 

Station 6: Face Piece Removal. 

6. Face piece is removed. Avoid touching face with f i n 

gers. Face piece deposited on plastic sheet. 

Station 7: Field Wash. 

7. Hands and face are thoroughly washed. Shower i f body 

contamination is suspected. 

Al ! decontamination waste waters wil l be collected and disposed of 

according to applicable regulations. This wil l be done at the direction 

of the Project Supervisor or Project Manager. 

In general, decontamination involves scrubbing with a nonphos-

phate soap/water solution followed by clean water r inses. Al l dispos

able items wil l be disposed of in a d r y container. Certain parts of 

contaminated respirators, such as harness assemblies and leather or 

cloth components, are d i f f icu l t to decontaminate. I f grossly contam

inated, they may have to be discarded. Rubber components can be 

soaked in soap and water and scrubbed with a b r u s h . In addition to 

being decontaminated, all respirators, nondisposable protect ive c loth ing, 

and other personal articles must be sanitized before they can be used 

again unless they are assigned to indiv iduals. The manufacturer's 

instructions should be followed in sanit izing the respirator masks. The 

Site Safety Coordinator will be responsible for supervising the proper 

protective equipment. 
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11.02 Equipment Decontamination 

Decontamination will be applicable to all d r i l l i ng , bo r ing , and 

sampling act iv i t ies. All d r i l l ing equipment mobilized to the Kaddis Site 

wil l receive init ial decontamination. Decontamination wil l consist of 

steam cleaning of the entire r ig to the satisfaction of the Site Superv i 

sor or the responsible Quality Assurance Personnel. Al l d i r t , oil 

grease or other foreign materials that are visible wil l be removed from 

metal surfaces. Scrubbing with a wire brush may be requi red to 

remove materials that adhere to the surfaces. 

Al l d r i l l ing equipment wil l be stored on plastic sheeting above 

ground, either on the dr i l l r ig at the dr i l l site or on wooden suppor ts . 

Equipment not in use wil l be covered with plastic and stored at a 

designated storage area. 

The rear portion of the d r i l l r ig wil l be decontaminated by steam 

cleaning between test borings and/or monitoring well instal lat ions. In 

addition all equipment entering a test boring or well boring but not 

used for sample collection, will be decontaminated using a steam clean

ing followed by a control water r inse. 

Sample collecting equipment contacting soil and/or rock samples will 

be decontaminated after each use by a low phosphate detergent b rush 

ing followed by a clean water r inse. An isopropyl r inse followed by a 

final rinse with demonstrated analyte free deionized water wil l complete 

the decontamination procedure. Decontaminated equipment wil l be 

allowed to air dry before wrapping in aluminum fo i l , shiny side out , for 

t ranspor t . Isopropanol used for decontamination wil l be pesticide grade 

or better and will be stored separately from the demonstrated analyte 

free deionized water. 

US 
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It may be necessary to insert hoses and/or narrow diameter pipe 

into test borings and wells dur ing instal lat ion, development, pu rg ing , 

and sampling. These items will also be decontaminated in i t ia l ly , and 

after each use. The outside of the hose or pipe will be decontaminated 

as specified above for any item entering a well bor ing . The inside will 

be cleaned with soapy water and rinsed with deionized water. 
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SECTION 12 - EMERGENCY RESPONSE 

12.01 Notification of Site Emergencies 

In the event of an emergency, site personnel wil l signal distress 

with three blasts from an appropriate horn (vehicle ho rn , air ho rn , 

e t c . ) . AM appropriate authorit ies wil l then be immediately noti f ied of 

the nature and extent of the emergency. 

Table 4 contains Emergency Response Telephone Numbers. This 

table will be maintained at all work sites by the Site Safety Coordina

tor , so it is always accessible in case of an emergency. The location of 

the nearest telephone will be determined pr ior to init iat ion of on-si te 

act ivi t ies. 

Should someone be transported to a hospital or doctor, a copy of 

this Health and Safety Plan must accompany them. 

12.02 Responsibilities 

The Site Safety Coordinator wil l be responsible for responding to 

all emergencies. The Site Safety Coordinator w i l l : 

1 . Notify appropriate indiv iduals, authorit ies and/or health care 

facilit ies of the activit ies and hazardous of the invest igat ion; 

2. Ensure that the following safety equipment is available at the 

si te: eyewash stat ion, f i r s t . aid suppl ies, and f i re ex t i n 

guishers; 

3. Have working knowledge of all safety equipment available at 

the s i te; and 
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4. Ensure that a map which details the most d i rect route to the 

nearest hospital is prominently posted with the emergency 

telephone numbers. 

12.03 Accidents and Injuries 

In the event of a safety or health emergency at the s i te , appropr i 

ate emergency measures will immediately be taken to assist those who 

have been injured or exposed and to protect others from hazards, (See 

Figures 4 for Hospital Route Map and 5 for Site Emergency Evacuation 

Map). The Site Safety Coordinator wil l be immediately notif ied and wil l 

respond according to the seriousness of the in ju ry . Personnel t rained 

in F i rs t -Aid wil l be present dur ing site activit ies to provide appropriate 

treatment of injuries or illnesses incurred dur ing operations. The 

Project Manager and Project Supervisor wil l be immediately informed of 

any serious in jur ies. 

Upon notif ication of an exposure incident, the Site Safety Coordi

nator will contact the appropriate emergency response personnel for 

recommended medical diagnosis and , i f necessary, treatment. The 

Project Supervisor and the Site Safety Coordinator wil l investigate 

faci l i ty/s i te conditions to determine whether and at what levels exposure 

actually occurred, the cause of such exposure and means to prevent the 

incident from recur r ing . 

An exposure-incident report ing form will be completed by the Site 

Survey Coordinator, the Project Supervisor and the exposed ind iv idual . 

The form will be filed with the employee's medical and safety records to 

serve as documentation of the incident and the actions taken. 

12/6/89 28 118 



12.03 Site Communications 

Two-way radios are available for use dur ing field activit ies to 
v 

facilitate communications. Hand signals wil l be uti l ized where radios are 

impractical or unsafe. I f possible, mobile phones will be present dur ing 

site activit ies for emergency response and office communications. Public 

telephones wil l be located pr ior to the s ta r t -up of activit ies as back up 

to the mobile phones or as the primary of f -s i te communication network. 

12.05 Safe Refuge 

The project personnel's vehicles shall serve as the immediate place 

of refuge in the event of an emergency. If evacuation from the area is 

necessary, the vehicles wil l be used to t ranspor t all on-site personnel 

to safety. 

12.06 Site Security and Control 

Site security and control shall be maintained by the Project Super

visor and/or their designee, and the Health £ Safety Coordinator 

and/or his designee. Their duties include l imit ing access to the site to 

authorized personnel, oversight of project equipment and materials, 

and general oversight of site act iv i t ies. 

12.07 Emergency Response and Decontamination 

In case of an emergency, all personnel should evacuate to safe 

refuge, both for their own personal safety and to prevent hampering 

response/rescue ef for ts . In the case of an evacuation, the Site Safety 

Coordinator (HSC) will account for all personnel. A log of all 
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individuals enter ing and leaving the site wil l be kept to so that every

one can be accounted for in an emergency. 

In the event of an emergency, the Site Safety Coordinator will 

direct all not i f icat ion, response and fol low-up actions. Contacts for any 

outside response personnel (ambulance, f i re department, e tc . ) will be 

done at the direction of the Site Safety Coordinator. If necessary, 

immediate medical care should be provided by individuals trained in 

f i r s t aid procedures. If an individual is t ransported to a hospital or 

doctor, a copy of the Health £ Safety Plan must accompany the ind i 

v idual . 

Follow-up activities must be addressed following an emergency 

before on-site work is resumed. Al l necessary emergency equipment 

must be recharged, refil led or replaced. Government agencies must be 

notif ied as appropriate. An investigation of the incident needs to be 

conducted as soon as possible. The resul t ing report must be accurate, 

objective, complete and authenticated (signed and dated) . 

12.08 Medical/First Aid Response 

On-site medical and/or f i r s t aid response to an in jury or illness 

wil l be provided only by trained personnel competent in such matters. 

The Site Safety Coordinator is responsible for d i rect ing these actions 

and contacting the appropriate off-s i te response personnel (paramedics, 

etc.) 

12.09 Fire Fighting Procedures 

A f i re ext inguisher will be available in the Project Supervisor's (or 

his designee's) vehicle dur ing all on-site act iv i t ies. This is only 
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intended for small f i res . Where the f i re cannot be controlled with the 

ext inguisher, the area should be evacuated immediately. The HSC will 

d irect the contacting of f i re department response personnel. 

12.10 Emergency Decontamination Procedure 

The extent of emergency decontamination depends on the severi ty 

of the in jury or illness and the nature of the contamination. Whenever 

possible, decontamination should consist of (at a minimum) washing, 

r insing and/or cutt ing of f of contaminated outer clothing and equip

ment. If there is not time for th is , the person should be given f i r s t 

aid treatment, and then wrapped in plastic or a blanket pr ior to t rans 

port to medical care. If heat stress is a factor in the victim's i l l 

ness / in ju ry , the outer protective garment must be removed from the 

vict im immediately. 

12.11 Emergency Equipment 

On-site equipment for safety and emergency response shall be 

maintained, as follows: 

f i re extinguisher 

f i r s t aid ki t 

eye wash station (wash bottles at a minimum) 

extra copy of the Health and Safety Plan 

These wil l be located in the f ield vehicle of the on-site Project 

Supervisor and/or the Site Safety Coordinator. 

12/6/89 31 >M 



SECTION 13 - SPECIAL PRECAUTIONS AND PROCEDURES 

The Kaddis Site Investigation poses potential exposure r isks to 

both chemical and physical hazards. The chemical r isks have been 

explained in detail in the previous sections. The potential for chemical 

exposure to hazardous substances is s igni f icant ly reduced through the 

use of air monitoring, personal protective c lo th ing, engineering con

t ro l s , and implementation of safe work pract ices. 

Other potential hazards that are associated with the site activit ies 

include working around heavy equipment, heat stress and site refuse. 

Precautionary measures have been established to reduce these r isks to a 

minimum dur ing site act iv i t ies. 

13.01 Heat and Cold Stress 

The timing of this project may be such that heat and/or cold 

stress may pose a threat to the health and safety of site personnel. 

Work/rest regimens wil l be employed as necessary so that personnel do 

not suffer adverse effects from heat and/or cold stress. Special c lo th

ing and aii appropriate diet and f lu id intake wil l be recommended to all 

site personnel to fur ther reduce these temperature-related hazards. 

The work/ rest regimens will be developed following the guidelines in the 

ACGIH, Threshold Limit Values and Biological Exposure Indices for 

1988-1989. 

13.02 Heavy Machinery/Equipment 

All site employees must remain aware of those site act ivi t ies that involve 

the use of heavy equipment and machinery. Respiratory protection and 
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protective eyewear may be worn frequent ly dur ing site act iv i t ies. This 

protective equipment signif icantly reduces peripheral vision of the 

wearer. Therefore, it is essential that all employees at the site exer

cise extreme caution dur ing operation of equipment and machinery to 

avoid physical in jury to themselves or others. 

13.03 Construction Materials and Site Refuse 

All construction materials and site refuse wil l be contained in 

appropriate areas or faci l i t ies. Site personnel should make certain that 

fencing, cement, dr i l l cu t t ings , etc. are not scattered throughout the 

area of act iv i ty and that all t rash and scrap materials are immediately 

and properly disposed of. 

13.04 Additional Safety Practices 

The following are important safety precautions which will be 

enforced dur ing this invest igat ion: 

1 . Eat ing, d r i nk ing , chewing gum or tobacco, smoking, or any 

practice that increases that probabi l i ty of hand-to-mouth 

transfer and ingestion of material is prohibi ted in any area 

designated as contaminated. 

2. Hands and face must be thoroughly washed upon leaving the 

work area and before eat ing, d r i n k i n g , or any other ac t iv i ty . 

3. Whenever decontamination procedures for outer garments are 

in effect, the entire body should be thoroughly washed as 

soon as possible after the protect ive garment is removed. 

i\. No excessive facial hair which interferes with the effect ive

ness of a respirator wil l be permitted on personnel required 
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to wear respiratory protection equipment. The respirator 

must seal against the face so that the wearer receives air 

only through the air pu r i f y ing cartr idges attached to the 

respirator. Fit test ing wil l be performed pr ior to respirator 

use to ensure a proper seal is obtained by the wearer. 

5. Contact with potential ly contaminated surfaces should be 

avoided whenever possible. One should not walk through 

puddles, mud, or other discolored surfaces; kneel on g round ; 

lean, sit or place equipment on drums, containers, vehicles, 

or the ground. 

6. Medicine and alcohol can potentiate the effect from exposure 

to certain compounds. Control led substances and alcoholic 

beverages must not be consumed by personnel involved in the 

project. Consumption of prescr ibed drugs must be at the 

direction of a physician familiar with the person's work . 

7. Personnel and equipment in the work areas should be min

imized, consistent with effective site operat ions. 

8. Work areas for various operational act ivi t ies should be estab

l ished. 

9. Procedures for leaving the work area must be planned and 

implemented pr ior to going to the s i te . Work areas and 

decontamination procedures and locations must be established 

on the basis of prevai l ing site condit ions. 

10. Respirators will be issued for the exclusive use of one worker 

and wil l be cleaned and disinfected after each use by the 

worker. 
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11. Safety gloves and boots wil l be taped to the disposable, 

chemical-protective su i ts . 

12. Al l unsafe equipment left unattended ^ wil l be identif ied by a 

"DANCER, DO NOT OPERATE" tag . 

13. Hearing protection may be required for site personnel work ing 

around heavy equipment. This requirement wil l be at the 

discretion of the Site Safety Coordinator. Disposable, 

form-f i t t ing plugs are pre fer red . 

14. Cartridges for a i r -pu r i f y ing respirators in use wil l be 

changed daily at a minimum. 

15. Self-contained breathing apparatus (SCBA) and a i r -pu r i f y i ng 

respirators wi l l be inspected daily by the Site Safety Coord i 

nator. 

16. All activities in the exclusion zone wil l be conducted using 

the "Buddy System". The Buddy is another worker fu l ly 

dressed in the appropriate PPE, who can perform the fol low

ing act iv i t ies: 

Provide his/her partner wi th assistance; 

Observe his/her partner for sign of chemical or 

heat exposure; 

Periodically check the in tegr i ty of h is /her partner 's 

PPE; and 

Notify others i f emergency help is needed. 
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TABLE 1 

POTENTIAL SITE COMPOUNDS AND ASSOCIATED EXPOSURE INFORMATION 

Contaminants 

Benzene 

TLV/PEL 

1 ppm 

Characteristics 

Colorless liquid, 

aromatic odor 

Route of 
Exposure 

Inhalation, 

Absorption, 

Ingestion 

Symptoms of 

Overexposure* 

(D, (2), (3), (S) 

Target 
Organs 

Blood, CNS, skin, bone 

marrow, eyes, respiratory 

system 

Trlchloroethy1ene 100 ppm Odorless liquid, 
sweet odor 

Inhalation 
Ingestion 

(D, (2), (3), (5) Respiratory System, heart, 
liver, kidney, CNS, 
skin 

1,1,1 Trlchloroethane 350 ppm Colorless liquid, 

mild sweet odor 

Inhalation, 

Ingestion 

Contact 

(1), (2), (3), (4) Skin, CNS, CVS, eyes 

(1) Eye, Nose, Throat, Skin Irritation or Burns 

(2) Headache, Fatigue, Nausea 

(3) Lightheaded, Some Nausea, Dull Visual and Audio Response 

(4) Central Nervous System (CNS) Disorder, Convulsions, Sweating 

(5) Potential or Known Carcinogens 

PEL - Permissible Exposure Limits (OSHA) - 8 hour exposure 

TLV - Threshold Limit Value (ACGIH) - 6 hour exposure 

* Symptoms may Include any or all listed depending upon concentration, duration, and route of exposure. 



TABLE 2 

HEALTH AND SAFETY HAZARDS 

Hazard Description Location 
Procedure Used to 

Monitor/Reduce Hazard 

Heavy Equipment/ 
Construction Activity 

Overhead/Underground 
Ut i l i t ies 

Dr i l l Rigs, Machinery 
Backhoes 

Electrical , Sewer, Cas 
Water, Communications 

Throughout 
Site 

To Be 
Determined 

Personnel maintain eye contact with 
operators; hard hats, safety shoes, 
and eye protection as appropriate 
worn during equipment operation. 

Locate existing u t i l i t i e s prior to 
site operations. Design Installation 
of additional u t i l i t i e s so that they 
do not Interfere with si te operations. 

Refuse and Materials 

Heat Producing/ 
Electrical Equipment 

Drums, hoses, etc. 

Generators/Drill 
Rigs 

Throughout 
Site 
May be Burled 

Throughout 
Site 

Use caution when walking or working 
In areas with debris. Clear debris, 
I f possible. Steel toes. 

Operate equipment away from vegetation 
end other materials that may Ignite. 
Maintain f i re- f ight ing equipment 1n 
the vicinity of operating equipment. 

Heat Stress 

Chemical Exposure 

Explosion/Flash Fire 

Personnel working under 
extreme temperature are 
subject to adverse 
temperature-related effects 

Personnel can be exposed 
t j various compounds 
associated with the site 

Some compounds on sight 
have flash points 
between 123°F and 130°F. 

Throughout 
Site 

Throughout 
Site 

Some drummed 
material 

Employ buddy system. Each worker 1s 
responsible for visually monitoring 
his/her partner for signs of heat 
stress. Site safety personnel wil l 
also monitor worker's conditions and 
establish work/rest regiments and 
recommend appropriate diet . 

Follow guidelines 1n Safety Plan. Be 
familiar with signs and symptoms of 
exposure and f i r s t aid procedures. 
Report suspected over-exposure to 
supervisor immediately. 

Use caution when working 1n high 
temperatures during summer months. 
Monitor for explosive vapor levels. 
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TABLE 2A 

Task 

Property Survey 

Site Walkover 

Metal Detector 
Survey 

*Surface Soil 
Sampling 

•Monitoring Well 
Installation 

Aquifer Testing 

•Surface Water 
Investigation 

Environmental Monitoring 

Photoionization Detector (PID) with 
Draeger or charcoal tube quantif ication 
i f necessary. 

PID with Draeger or charcoal tube 
quantif ication i f necessary. 

PID with Draeger or charcoal tube 
quantif ication i f necessary. 

PID with Draeger or charcoal 
quanti f icat ion. 

tube 

PID wi th Draeger or charcoal tube 
quanti f icat ion. 

PID with Draeger or charcoal tube 
quantif ication i f necessary. 

PID with Draeger or charcoal tube 
quanti f icat ion. 

Personal 
Monitoring 

None 

None 

None 

Yes 

Yes 

Yes 

Yes 

8Denotes activit ies which require 15-minute interval organic vapor monitor ing. 



LT = Less Than 

TABLE 3 

ACTION LEVELS 

Benzene Present; 
Organic Vapor 
Concentrations 

(ppm) 

LT 1.0 

1 to 5 

5 to 50 

LT 50 

Benzene Not Present; 
Known Organic Vapor 

Concentrations 
(ppm) 

1/2 the lowest 1989 PEL 
of the contaminants 
detected as a result of 
monitoring performed in 
Section 7 

From the action level 
above to 10X that action 
level 

Benzene Not Present; 
Unknown Organic Vapor 

Concentrations 
(ppm) 

LT 5 

5 - 5 0 

From 10X the action level 
to 100X the action level 

50 to 500 

LT 100X the action level LT 500 

Level of 
Personal Protection 

Level D with outer booties and 
safety glasses. 

Level C clothing wi th half-face 
respirator and cartr idges 
appropriate for organic vapors, 
dus t , mists, and acid gases; 
engineering controls to decrease 
vapor levels. 

Level C clothing with fu l l - face 
respirator and cartr idges 
appropriate for organic vapors, 
dus t , mists, and acid gases; 
engineering controls to decrease 
vapor levels. 

Cessation of site act ivi t ies unt i l 
engineering controls are 
implemented to decrease vapor levels 

So 



TABLE 4 

EMERGENCY RESPONSE TELEPHONE NUMBERS 

Agency 

O'Brien S Gere Engineers, Inc, 
James Mickam 
Deborah Wright 

Mark McGowan 
Ed Wilson 
Caroline Woodward 

Hospitals 

Fire Department 

Ambulance 

EPA Regional Office 
(Region I I ) 

Address 

5000 Brittonfiela Parkway 
P.O. Box 4873 
Syracuse, NY 13221 

Canandaigua 

Strong Memorial 

Available through 
Police Department 

Federal Bui lding 
26 Federal Plaza 
New York , NY 10278 

Telephone No 

(315)437-6100 

(716) 394-1100 

(716) 275-4551 

911 

911 

(212) 264-9589 
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EXHIBIT 1 

SUBCONTRACTOR OCCUPATIONAL SAFETY 
AND HEALTH CERTIFICATION 

PROJECT: 

SUBCONTRACTOR: 

1. Contractor certifies that the following personnel to be employed during the Enarc-O 
Site Investigation have met the following requirements of the OSHA Hazardous Waste 
Operations Standard (29 CFR 1910.120) and other applicable OSHA standards, as required 
by O'Brien & Gere Engineers, Inc. 

Subcontractor Respirator 
Personnel Training Certification Medical Exam 

2. Subcontractor certifies that it has received a copy of the Site Safety and Health Plan 
and will ensure that its employees are informed and will comply with its requirements. 

3. Subcontractor further certifies that it has read and understands and will comply with 
all provisions of its contractual agreement. 

RAW:jcp/27.25 
May 1989 
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