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1.0 INTRODUCTION 

The purpose of this Quality Assurance Project Plan (QAPjP) is to document the 

procedures and criteria that will be used to provide accurate, precise, comparable, 

representative and complete data during the performance of the RCRA Facility 

Assessment, Supplemental RCRA Facility Assessment, and RCRA Facility 

Investigation phases of work at the Philips Display Components Company site in 

Seneca Falls, New York. 

The procedures and criteria that will be used to accomplish the work objectives will 
be responsive to requirements of the U.S. Environmental Protection Agency (U.S. 

EPA) and the New York State Department of Environmental Conservation 

(NYSDEC). The work objectives are summarized in Section 2 of this document. 

Requirements of the QAPjP are based on several sources including U.S. EPA and 

NYSDEC guidance documents [e.g. Interim Guidelines and Specifications For 

Preparing Quality Assurance Project Plans, QAMS-005/80, December 29, 1980; 

U.S. EPA Region ill Quality Assurance Branch QAPjP Workshop Participant 

Workbook, February 27, 1990; and NYS Department of Environmental 

Conservation (Division of Hazardous Substances Regulation) RCRA Quality 

Assurance Project Plan Guidance, January 19, 1990]. 

In general, the QAPjP addresses: a) the quality assurance (QA) objectives of the 

project; b) specific QA and quality control (QC) procedures that will be 

implemented to achieve these objectives; and c) project organization and 

responsibility. These three areas are addressed in the QAPjP for the field work and 

laboratory analysis aspects of the project in accordance with requirements of the 

U.S. EPA which focus on the acquisition of environmental data of known and 

acceptable quality. 

Seneca FalllfPhilipl 
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2.0 PROJECT DESCRIPTION 

The primary objective of the investigation at the Philips Display Components 

Company's Seneca Falls, New York facility is to define the nature and extent, if any, 

of the potential constituent impact at the site. This investigation will be undertaken 

at 1) work areas described in the RCRA Facility Assessment Sampling Visit Work 

Plan prepared by Keystone Environmental Resources (Keystone), May 1990 

(hereafter referred to as the RF A SVWP); work areas described in the RCRA 

Facility Assessment Supplemental Sampling Visit Work Plan prepared by Keystone, 

September 1990 (hereafter referred to as the RFA SSVWP); 2) the MW-1 area 

which has been identified as the primary target of the RCRA Facility Investigation 

Work Plan prepared by Keystone, July 1990 (hereafter referred to as the RFI WP) 

and the Primary Shortage Area which is to be closed in accordance with the Oosure 

Plan prepared by the Chester Engineers, July 1986, Revised May 1987. Sections 2.1 

and 2.2 describe the current site conditions and give some perspective on past 

operations at the facility. In addition, they provide the rationale for choosing 

sampling locations and analytical parameters of interest along with the number of 

samples to be taken. These will be summarized in Tables 2-1, 2-2, and 2-3 for the 

RFA SVWP, RFI WP, and RFA SSVWP, respectively. 

2.1 Site Description 

Philips Display Components Company operated a facility in the village of Seneca 

Falls, New York. A schematic plan view of the facility is shown in Figure 1 in the 

RFA SVWP, Volume I, Management Plan. The facility is bordered by Van Oeef 

Lake and the Seneca River/Barge Canal to the south, undeveloped and agricultural 

areas to the north and east, and residential area to the west. 

The plant facility is underlain by glacial till, deposited as a result of Wisconsinian 

Glaciation, which ranges in depth from 21 to 37 feet beneath the surface. Site 

topography across the site is generally flat with ground surface decreasing in 

elevation towards the barge canal. 

Seneca Palll,'Philipl 
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The facility was used to manufacture television picture tubes and served as 

headquarters for other Philips operations. Hazardous waste was generated in 

television glass and metal tube component fabrication, cleaning, finishing, coating, 

and tube salvage operations. 

2.2 Site Conditions 

Sylvania manufactured television picture tubes at this facility from 1948 to 1960. 

The facility was then sold to GTE in 1960, who in tum sold it to Philips in 1981. 

Philips stopped manufacturing at the facility in 1986 and sold it to the Seneca 

County Industrial Development Agency (IDA) in 1989. The original manufacturing 

by Sylvania was done in buildings 1 through 5. Through the years, the facility 

expanded to buildings 6 through 13. By 1972, GTE was conducting most 

manufacturing operations in buildings 8, 10, lOA, 11, and 13. 

The closure plan for the facility includes the removal of all identified hazardous 

solid wastes from all units, in addition to liquids and materials which may have come 

into contact with the hazardous waste. Soil sampling is required beneath the sewers 

outside of the facility that may have contained hazardous process wastewaters and 

where releases may have occurred. Soil sampling is also required within the 

Primary and Interim Storage Areas, the Open Burning Area, the Former PCB 

Capacitor Area, at locations of the identified underground storage tan.ks, and in the 

area around MW-1. 

Six monitoring wells were originally installed around the two hazardous waste 

management units as. part of the RCRA monitoring program at the Seneca Falls 

facility. Because of the complex hydrogeology and natural geochemistry, the wells 

yielded insufficient water for proper monitoring under the RCRA program. The 

New York State Department of Environmental Conservation (NYSDEC) required 

Philips to install additional monitoring wells in order to provide for sufficient 

monitoring of the impoundments. As a result, 16 wells have been installed at the 

Seneca Falls facility under the RCRA monitoring program. 
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· RCRA closure of the two impoundments and incinerator occurred in 1987. Final 

closure documents were submitted in January 1990. Groundwater monitoring has 

continued as part of the post closure requirements. The post-closure quarterly 

monitoring program includes determination of the groundwater flow pattern and 

sampling for common groundwater ions and heavy metals. At the request of the 

NYSDEC, volatile organic analysis is being performed on groundwater samples to 

provide background data under the Corrective Action Program. The data continues 

to support the conclusion that no hazardous constituents have entered the 

groundwater due to the RCRA regulated impoundments. 

The underground sewers in the older manufacturing buildings may have received 

hazardous wastes prior to Philips' ownership. During Sylvania and GTE ownership 

and operation of the facility from 1948 to 1972, the facility sewers discharged 

directly to Van Cleef Lake or the Seneca River via several outfalls along the 

escarpment located south of the facility. During this time none of these outfalls 

were monitored. The sewers, sumps, and pits handled all of the process wastewaters 

during this period. Many of the original sumps, pits, and their drains in the original 

sewer system were filled with concrete and abandoned prior to Philips' ownership. 

However, there is not complete documentation on these old sumps, pits, and sewers. 

The segregated sewer systems which separated wastewater, including wastewaters 

which required treatment and those which did not, were installed in 1971 and 1972 

during GTE ownership. Investigation of the original sewer system prior to 

segregation in 1972 is addressed in the RFA SSVWP. 

All the existing sumps and pits in the facility and the industrial wastewater 

treatment plant (IWrP) were previously high pressure washed. The sumps, pits, 

and IWfP are visually clean, free of residue, and do not require additional washing. 

Philips flushed the underground sewers that handled hazardous wastewaters from 

the sumps in buildings 13 and 13A to the outside Lift Station No. 1 sump until 

analysis of the flush water samples collected at the Lift Station sump met the 

facilities SPDES permit requirements (Appendix A). Philips also static water 

pressure leak tested these underground sewers in buildings 13 and 13A and found 

no measurable leakage. The underground process sewers will be flushed to remove 

pot~ntial sediment and filled with cement. All flush water will drain to the outside 
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lift station No~ sump, will be drummed, sampled, and analyzed for the parameters 

shown in Table 2-2. If the analyses reveal the water concentrations exceed SPDES 

permit levels, the sewer lines will be rerinsed and reanalyzed until the permit levels 

are met. In addition, the sewer line from the Lift Station sump to the IWTP, the 6 

inch IWTP effluent line to the 36 inch interceptor line, and the Lift Station sump 

will be static water pressure leak tested, the water analyzed and the sewer rinsed 

and reanalyzed, as required. 

These tests are further described in the Sewer Evaluation Report (Keystone, 1992). 

In 1971 and 1972 GTE installed an interceptor pipe, as shown in Figure 2-1, south of 

the plant to tie in outfalls 2, 3, 4, 4A, and 5 and constructed the industrial 

wastewater treatment plant (IWfP) to treat plant effluent (figures depicting the 

approximate locations and configurations of the facility sewers are presented in the 

RF A SSVWP). Additionally, GTE constructed the outside lift station to collect 

wastewater drainage from outfalls 5A and 58 and pump it to the IWTP. In 1972, all 

non-treated plant effluent sewers were connected to the old outfall headers 2, 3, 4, 

4A, and 5 and were tied into the new interceptor pipe. The treated effluent sewers 

were all connected to the IWTP and the IWTP discharge (monitored outfall 004) 

was also tied into the new interceptor pipe. The interceptor pipe continued to the 

Wastewater Effluent Settling Lagoon and to the new NYSPDES outfall 001, where 

the discharge was monitored prior to entering the canal. The remaining portions of 

the old outfalls 2, 3, 4, 4A, and 5 were abandoned. The old outfall 1, which handled 

roof drainage only, became NYSPDES outfall 002 and discharged to Van Oeef 

Lake approximately 15 feet below lake level. Outfalls 6 and 7 remained separate 

and their discharges to the canal were individually monitored until 1978. Outfall 8, 

which handled roof drainage only, had always been unmonitored. In 1978, GTE 

tied outfalls 6 and 7 into the interceptor pipe and abandoned the remainder of the 6 

and 7 outfall pipe. No further significant changes were made to the plant sewers 

since that time. A more thorough description of the configurations and uses of the 

facility sewer system are presented in the Sewer Evaluation Report (Keystone, 

1990). 
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Twelve underground storage tanks (USTs) have been identified at the Seneca Falls 

facility. Eight of these USTs are addressed in the SSVWP and are identified in 

Figures 1 and 2 in the RF A SSVWP. One 12,000 gallon #2 fuel oil UST, located 

adjacent to the southeast comer of Building 10, was removed in July 1985 and is 

addressed in Section 4.2.4 of the RCRA Facility Assessment Sampling Visit Work 

Plan, Volume II (Keystone, 1992). Two of the USTs (003 and 004) were part of the 

incinerator system and were included in the RCRA closure of the incinerator and 

impoundments, and are also not addressed in the Supplemental Site Visit Work 

Plan. Six USTs (1, 2, 5, 6, 7 and 11) addressed in the SSVWP were removed in 1986 

and three USTs (8, 9, and 10) were closed in place and filled with inert material. A 

summary of the USTs, their locations, and the material each stored is presented in 

the RF A SSVWP. 

Sampling under the RFA SVWP, RFA SSVWP, and RFI WP investigations will be 

covered in this document with regards to quality assurance/quality control 

procedures pertaining to field activities and laboratory analyses. Under the RF A 

SVWP, surface and subsurface soils will be evaluated in areas around and inside the 

facility where materials and waste were either produced, utilized, or stored including 

outside areas where wastes were collected for transfer to the IWI'P. Additionally, 

the recleaning and rinse water sampling events will be evaluated under the RF A 

SVWP. Data obtained from the RCRA Facility Assessment will be used for site 

characterization. A tentative schedule for this investigation is presented in the RF A 

SVWP Management Plan (Vol. I), which highlights the benchmarks of progression 

of the investigation. 

Activities outlined in the RFI Work Plan (Keystone, 1992) constitute assessments 

around the MW-1 monitoring well east of Building 13A and north of the former 

IWrP. Additional monitoring wells will be installed for a more in-depth evaluation 

of the surrounding groundwater and constituent impact. Data obtained from the 

RCRA Facility Investigation will be used for additional site characterization and for 

a preliminary evaluation of remedial alternatives. A tentative schedule for this 

investigation is presented in the RFI WP, which highlights the benchmarks of 

progression of the investigation. 
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Under the RFA SSVWP, surface and subsurface soils will be evaluated in areas 

around the facility sewers and their outfalls along the escarpment, the barrel storage 

area, and the site's UST locations to determine the impact, if any, of the soils 

beneath the facility based on potential spills or leaks of site-related constituents. 

The soils around the former outfalls, which were in operation from 1948 to 1972, 

will be sampled at predetermined locations adjacent to the sewer lines and along the 

escarpment where the sewers discharged. These soil samples will be analyzed for 

volatile organic constituents and the inorganic parameters which have been required 

to be monitored by the NYSDEC according to the Seneca Falls SPDES permit 

(Appendix A) since the sewers handled process wastewaters which may have 

contained solvents and/or lead, fluoride, and metal wastes. The soils in the barrel 

storage area will be analyzed for the inorganic site-related constituents. The soils 

around the USTs will be sampled at the tank bottom and 1 to 2 feet below the tank 

bottom and will be analyzed for either BETX (SW 8020) and semi-volatiles (SW 

8270) or for methanol (methanol holding tanks) since the tanks were identified to 

contain either methanol, gasoline, diesel fue.l, or #2 fuel oil. If any of these 

materials were to be found, the most significant levels would probably be directly 

beneath the USTs. 

As part of the work completed for the RF A SSVWP, 10 monitoring wells will be 

installed around the plant buildings. A regularly schedule groundwater collection 

program will be initiated to monitor the groundwater quality. Soil samples will be 

collected from borings completed to accommodate monitoring wells and submitted 

to the analytical laboratory for analysis of fluoride, cadmium, chromium, lead, zinc, 

volatile organics and semivolatile organics. Groundwater samples will be collected 

quarterly and analyzed for site-related fluoride, cadmium, chromium, lead, zinc, 

volatile organics and semivolatile organics~second quarter only)j ~. \'I"~~ 

,o r . 
Additionally, rinsate samples will be collected from process tanks and related 

equipment in the industrial wastewater treatment plant. The rinsate samples will be 

analyzed for fluoride, cadmium, chromium, lead and zinc. The rinsate sampling will 

be completed separately from the SSVWP, but will be completed in accordance with 

this QAPjP. 
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TABLE 2- 1 

RPA SVWP 

ON-801! 80IL AND UNDEROROUND SEWEil l.EAJ.'. TIWT WATER SAMPLE ANALYSIS SUMMARY 

ToC.al No . ........ No. al Aalytical Detocliaa DQO (93) llimalc Trip of Sample 

~ lAcada Loaidal M.....,.(92) Lilllit Unila Level Duplicalca Blaab Blanb (•3) Aaa)yeca 

hllerlm Slorqc Chromium EPA200.7 10 m 
ARa/Soil1 Leid EPA239.2 s 

Aromatic Volatile, SWI020 :»-40 

Hatoecaalcd Volatile, SWIOI0 2-SO 

Salcllilc Slorqe f Chromium EPA200.7 10 ID 

Arca- 1.oadias Leid EPA239.2 s 
Dock/Soil, Aromatic Volatile, SWI020 20-,40 

Haloe-lcd Volatile, SWIOI0 2- SO 

Pucl Oil i ) : BETX(•I) SWl020 20-30 ug/Kg m 
N Taak/Soila Scmivolatilca SWl270 330-2600 ug/Kg I 
........ 

OpmBumia& 6(•5) Aromatic Volatile, SWl020 :»-40 ug/Kg m 2 2 2 

ARAISoila Haloecaalcd Volatile, SWIOI0 2-SO ug/ Kg 

PCB Capacil« 2 " Polycblorinalcd Bipbc11yl1 SWIOIO I0--160 ug/Kg III 

ARAISoila 

Uodc11round ( tft. ~ -~) • Fluoride EPA 3-40.2 100 ug/L III 

Sewer Leak Tell Cadmium EPA 200.7 s ug/L 

Waler ia tbc lift Slatioa, Chromium EPA 200.7 10 ug/L 

from tbc lift Slatioa lo the WTP, Lead EPA 239.2 s ug/L 

6" WTP l!fflucat LiDc lo 36" Zinc EPA 200.7 20 ug/L 

lolcrccpcor Pipe, 3• Return LiDc from pH EPA ISO. I 

ouuidc lift Tricbloroclhcoc SWIOI0 0 .10 ug/L 

cfil tT1 

I~ 
§2 ~m 
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TABLE 2- 1 

llPA SVWP 

ON-arm aon. AND UNDl!ltOROUND SBWEll Ll!AI Tl!ST WATER SAMPLE ANALYSIS SUMMAJI.Y 

Bacqround s.mp1U111 
Soila 

No."' 
~ hnador 

Fluoride 

Cadmium 

Chromium 

Lead 

Ziac 

• 1 Anlmatlc volalilc cGapCMldl IOl1W,bomw,odlylbollzcac,wl IOtal xylcoe1 only . 

AMlylical 

McolW<-2) 

EPA lo40.2 

EPA 200.7 

EPA 200.7 

EPA 239.2 

EPA 200.7 

Ddec:tioa DQO 

Uait Ullita Level 

100 m 
5 

JO 

5 

20 

@ All metal, 1011 IIUllple -lyec1 will be clllneled uaillC SW1312 - S)'lllhetic Precipitation Leeching Procedure prior to 11mplc amlyae1. 

(•]) 

Duplicat.ea 

Riuat.e Trip 

lllaab 8lub <-3) 

(•3) TIie -ber of ficld QC lllllple1 lo be tuCII per media 11 catimatccl H Ille cJUOCt -ber will be baeed on Ille iunber of 11mplc1 taken per day and the grouping• by medi1 . Trip blanlt1 
will bo aulyzod for volatile orgaalc 11111plc -1yec1 only. 'Ille ovcnll ODC ia twcaly criteria will be met at a minimum per umplc media and/or amlyoi• type. 

(•-4) Oac leak and ooc nu. wat.er umplc ror cacb of lhc four ecwcr eoctiom will be aampled. 

CX> (•S) l!acb of 1011 borinc1 from lhc ()pea Burniac Arca will be field ec-4 witb an HNU. At lcHt ODC umplc per location will be analyzed by mclboda 1010 and 1020. All 11mplc1 Sppm 

over bacqround will bo ..._ittcd for fiud-baec laboraloly -lyli1. 
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Total No. 

of Sample 

Aaalyaca 



Area around 

MW-1/0roundwat.cr 

Area around 
MW-I/Soila 

....... 
PwLacada 

TABLE 2- 2 

RPIWP 

SAMPU! ANALYSIS SUMMARY l'OR TIIE MW- 1 RPI AREA 

hnaeter 

Volatile Orsaoica 

Scmlvolatilea (•2) 

Arcaatic V olatilea 

Balog-Led Volatile■ 

SW82'40 
SW8270 

SW8020 
SW8010 

Dclccliaa 
Uall Uaita 

S-10 
10-80 

~ 

2-SO 

ug/L 

ug/L 

ug/Kg 

ug/Kg 

DQO 

Level 

m 

m 

(91) TIie -ber of local'- for Ille RPI WP are ~y eatimaLca. Definitive IOtala will be ba■cd oa cOllllitucllla dclccLcd in field ■crccoiag . 

C-S) 

Duplic:aLca 

1-2 

RinuLc 

Blaata 

1-2 

C-S) 

Trip 

Blaata 

1- 2 

(•2) Two rounda of -lvolatile 1rouactwaLcr -pllag arc Lcatatively .,aa-ci. Poll-ins tllc initial aampliaa round, tllc analytical rc■ulta will be examined to dcLcrmioc tllc occcuity for coatiauatioo 

Tolal 

No. ol 
Su,plcAaaly-. 

~ of -lvolatile cquic ualyaea for thia -paiag prosram. 
\D 

' ,; ~trl 

(93) Orolmdwat.cr Map1ca will be takca in two umpliaa round■ from each of tllc iaatalled moalloriaa well■ a■ well aa tbc 16 previoua moaitoriaa well■ . Tbrcc to ■ix well "oc■t■• (I ■hallow and I dccp 

well) will be ilulalled, llUod • ~ dceecLcd in tllc 1rouadwaLcr ■crccmac of tllc MW- I area. Tbua, tllc -ber of aamplc locatioa■ f« tllc moaitoriaa well■ aamplcd during well coallnlCtioa 

will be botw-22 ud 21. 

(•-4) TIie -ber of dupllcat.ca and blaaka f« tllc moaitoriaa well■ i■ ba■cd oa tbc two aampliaa round■ , with two duplicaLc■, two rimaLc blanka, and two trip blank■ per aampliag round. 

(•S) The D1Dber of duplicaLc■, field blaaka, and trip blaaka to be takc:a per media i■ e■timaLcd a■ tllc exact number will be baled oa the number of ■ample■ taken per day and the grouping■ of tbc media . 

Trip blaaka will only be analyzed for volatile 011amc parameLcr■ , wbc:a applicable. 

(•6) Only tbc ■hallow moail«iag well■ oftllc well •oc■t(1)" will be ■ampled for ■oil ■. Each of the ■ample■ taken in tbc tell boring■ will be field ■crccncd with an HNU. At lca■t one ■ample per location 

will be analyzed i,,, mclboda 8010 and 8020. All ■ample■ S ppm over background will be IUbmitLcd for fixcd-ba■c laboratory analy1i1. 
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TABLE 2-3 

RJIA SSVWP 

ON- SITE SUPPLEMENTAL SOU. SAMPLE ANALYSIS SUMMARY 

Total No. ........ No. ol AMlytical Dcccctioa DQO (-3) Rimale Trip otSamplc 
A-'Ma&rh Localia Locadaa Puuaatu Mcdlod(-6) Umit Ullita Level Duplicalel Blanb Blaab (•2) Aaa)ylCI 

Uadersround Stonae f V BETX (•l) "'- SWl020 ~ ug/lCg m 2 2 2 
Tub S- 9 & 11 Soila Scmi-V olatile1 SWl270 330-2600 ug/lCg 

Uadersround Stonae Mctbuol 61'.. SWIOIS (•◄) 70 ug/lCg m 
Tub 1-2 Soila 

OutfaU Sewer U.C Fluoride EPA 3◄0 . 2 100 / ~ m 3 3 3 
AaeH 1-7 Soila Cadmium EPA 200.7 s 

~ .a 
Chromium EPA 200.7 10 ug/L 
Lead EPA 239.2 s ug/L 
Zinc EPA 200.7 20 ug/L 
pH SW904S 
Aromatic Volatile, SWl020 ~ ug/lCg 
Halascoalcd Volatile, SWIOI0 2-SO ug/lCg 

Barrel S&on&e 2 Fluoride EPA 3◄0. 2 100 m 
A,ea South ol Cadmium EPA 200.7 s 

N Bui 13 Soila Chromium EPA 200.7 10 
I Lead EPA 239.2 s ...... 

0 Zinc EPA 200.7 20 

pH SW904S 

I...oactcrm Oroundwaler : 1 . ·' JO Fluoride EPA 3◄0.2 100 ug/L m 
MOllilOriJlc Sy- Cadmium EPA 200.7 s ug/L 

1ST QTR Chromium EPA 200.7 10 ug/L 

Lead EPA 239.2 s 111/L 
Zinc EPA 200.7 20 ug/L 
Volatile Organic, SWl2'40 s-10 ug/L 

2ND QTR (•S) @ Fluoride EPA 3◄0 . 2 100 ug/L III 
Cadmium EPA 200.7 s ug/L 

C\' 
Chromium EPA 200.7 10 ug/L 

5~ j°""' 10.~ 
Lead EPA 239.2 s ug/L 

Zinc EPA 200.7 20 ug/L 

cw =it:+ Volatile Organic• SWl2◄0 S-10 111/L 
SWl270 10-IO ug/L 

• EPA 3◄0. 2 100 ug/L III m Cadmium EPA 200.7 s ug/L 

Ii Chromium EPA 200.7 10 ug/L 
Lead EPA 239.2 s ug/L 
Zinc EPA 200.7 20 111/L 
Volatile Organic• SW8240 S-10 ug/L 

~m 
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N 
I ..... ..... 

TABLE 2- 3 

RPA SSVWP 

ON-srrE SUPPLl!Ml!NTAL 80IL SAMPLE ANALYSL1 SUMMARY 

3RD- 12TH QTRS 

Soll Boriac• Por 

10 Hew MOlll!oriac Wella 

Rlmat.e SuDplca Por 
v~ Proccu Holdiac 
Tub A l!411ipmca1 

........ 
Locada 

Ho. a 
Loca&iaa 

11 

PIIMKide 
Cadmium 
Chromium 
Lead 

Zinc 
Volatile Organic• 

fluoride 

Cadmium 
Chromium 
Lead 

Zinc 
Aromatic Volatile• 

Haqcutcd Volatilca 

PIIMKide 
Cadmium 
Chromium 
Lead 

Zinc 

(•l) Aromatic volatile compouodl tolUCDC, bcazCDC, ctbylbcazCDC, IJld lolal xylcllc1 OGly. 

(•2) Trip blanka arc OGly analyzed for tbc volatile oraanic analyaca. 

AMlytical 

MCIIW<-6) 

EPA 3-40.2 

EPA l00.7 

EPA l00.7 
EPA 239.2 

EPA l00.7 

SWl240 

EPA 3-40.2 

EPA l00.7 
EPA l00.7 

EPA 239.2 

EPA l00.7 

SWl020 

SWIOI0 

EPA 3-40.2 

EPA l00.7 
EPA l00.7 
EPA 239.2 

EPA l00.7 

Dccoclioa 

l..ialt 

100 

s 
10 

s 
20 

S-10 

100 

s 
10 

s 
20 

20--40 

2-50 

100 

s 
10 

s 
20 

Ullila 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/lCg 

ug/Kg 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

DQO 

Level 

m 

m 

m 

llioMt.e .... Trip 
Blub(-2) 

(•3) TIie -ber ol field QC umplea to be taken per media i1 eatimatcd aa tbc exact number will be baaed oa the number of aample1 taken per day and the grouping• by media . 

(•◄) A -ry of Ille mctbodolOI)' ud imlNncotatioa for metbaool analyai1 ia prcacoled in Appendix E. 

TolalNo. 

olSunple 

Auly1ea 

(•S) After tbc 2nd Quarterly Samplina, tbc analytical rcaulla will be examined to determine tbc pouibility of reducing tbc frequency and/or analytical program for aublC<jucnt wnpling . 

(•6) All metal• 111d fluoride analyac1 will be extnctcd uaing SW1312 - Synthetic Prccipitatioa lcachi.11g Procedure prior to wnple aoalyac,. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILI'IY 

The following section describes the duties of key personnel assigned to the RCRA 

investigation at the Philips Display Components Company site Seneca Falls, New 

York. 

Project Mana~r •Mr.Dennis Middleton (4U) 825-9804 

The Project Manager will be the primary point of contact and will have 

responsibility for technical, financial and scheduling matters for this project. His 

duties will include: 

■ Procurement, along with administrative personnel, and supervision of 

subcontractor services; 

■ Assignment of duties to, and orientation of the staff to, the needs and 

requirements of the project; 

■ Review of subcontractor work and approval of subcontract invoices; 

■ Establishment of a project record keeping system; 

■ Review of all major project deliverables for technical accuracy and 

completeness; and, 

■ Project closeout; and 

■ RespoDSJbility for the project evidence file. 

Team Leader}Samplin1 Coordinator - Mr. Michael Hursky (4U) 825-9827 

The Team Leader will be responsible for field activities and field data evaluation, 

including items as follows: 

Seneca Palll/Philipl 
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■ Supervising the collection of the samples and providing for their 

proper documentation, handling and shipping; 

■ Maintaining a field log for all sampling activities; 

■ Maintaining a completion log for each borehole and monitoring well 

installed; 

■ Monitoring the drilling and sampling operations to verify that the 

drilling subcontractor and sampling team members adhere to the 

QAPjP; 

■ Coordinating activities with the Project Manager; and 

■ Preparing and presenting the relevant field investigation data. 

Field Semces Manaeer - Mr. James Gillespie (412) 825-9697 

Responsibilities of the Field Services Manager include: 

■ Maintaining communications between the field Team Leader and the 

Project Manager; 

■ Scheduling and maintaining a field services crew to perform project 

specific objectives in a time and cost efficient manner; and 

■ Preparing field sampling procedures documentation for the associated 

work plans and/or QAPjP. 

Laboratoa Quality Assurance Manaeer - Mr. Merle Powell (412) 825-9771 

The Laboratory Quality Assurance (QA) Manager is responsible for audits and 

monitors adherence to the laboratory QA objectives. The Laboratory QA Manager 

Seneca Palll,'Pbilips 
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acts independently of the personnel performing analyses. His responsibilities 
include: 

■ Validating or assigning a designee who is independent of the analyst 

and the project to validate the data packages using review methods 

described in Section 9.0 of this document; 

■ Final review of the data package to ensure data is transcribed 

correctly and a complete and correct data package is reported to the 

user; 

■ Conducting laboratory performance and system audits on a monthly 

and quarterly basis, respectively; and, 

■ Initiation of systems corrective actions and review if corrective action 

taken appropriately resolved the identified problem. 

Laboratoa Director - Ms. Penny Gardner (412) 825-9767 

Responsibilities of the Laboratory Director include: 

■ Collaborating with the project management in establishing sampling 

and testing programs; 

■ Serving as liaison between the laboratory and other project personnel; 

■ Serving as the "collection point" for reporting of nonconfonnances and 

changes in laboratory activities; 

■ Maintenance and releasing of laboratory testing data; and, 

■ Responsibility for laboratory activities by the analytical services staff. 

Seneca Pallltphilip& 
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4.0 QUALI1Y ASSURANCE OBJECTIVES 

Data Quality Objectives (DQOs) are qualitative and quantitative statements to 

ensure that data of known and appropriate quality are obtained during investigative 

activities. Data obtained from the RCRA Facility Assessment and Supplemental 

RCRA Facility Assessment will be used for site characterization. Data obtained 

from the RCRA Facility Investigation will be used for additional site 

characterization and for a preliminary evaluation of remedial alternatives. 

4.1 Data Quality Levels 

There are five analytical levels of data quality available to accomplish the objectives 

of the investigation. They are: 

■ Level I -

■ Level Il -

■ Level ill-

■ Level IV -

■ Level V -

field screening 
field analysis 

SW-846 RAS methods 

non-standard methods 

physical property and engineering 

material analysis 

Level I and ill procedures are planned for this project. The following section 

describes the differentiation between the levels and the selection of appropriate 

analytical levels. 

4.2 Non-CLP Laboratory Methods 

4.2.1 Level III Analyses 

Level ill analysis will be performed for those parameters where the rigid CLP 

reporting is not necessary to accomplish the objectives of the investigation. Level ill 

analyses will still receive rigorous QA/QC protocols and documentation as 

described in the appropriate SW-846 methods (3rd Edition). In addition, for data 

validation purposes, all related raw data and chromatographs (when applicable) will 

Seftcca Palla/Philipa 
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be included in the data packages received by the laboratory. The following analyses 

will receive Level ill analytical treatment. 

~ 
Synthetic Precipitation Leaching Procedure SW 1312 

Cadmium EPA6010 

Chromium EPA6010 

Lead EPA6010 

Zinc EPA6010 

Fluoride E-P-A-60tO 
Methanol SW340.2 11 - =, 
pH SW9045 

Polychlorinated Biphenyls (see Table 4-3) SW8080 

Aromatic Volatiles (see Table 4-3 SW8020 

Halogenated Volatiles (see Table 4-3) SW8010 

Semi-Volatile Organics (See Table 4-2) SW 8270 

Aqueous <Groundwater, Leak Test Rinse, Process Tank & Eguipment Rinse} 

Fluoride EPA340.2 

Cadmium EPA200.7 

Chromium EPA200.7 

Lead EPA2392 

Zinc EPA200.7 

pH EPA 150.1 

( Tricbloroetbene EPA 8010 
? Volatiles (see Table 4-3) SW 8240 

( 

Semi-Volatiles (see Table 4-2) SW8270 

Seneca Palll/J'bilipl 
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4.2.2 Level I Analyses 

Level I field screening for volatile organics (headspace analysis)/shallow monitoring 

will be performed on all soil samples collected from Shallow Monitoring Wells in 

the MW-1 area. If the headspace results indicate detected volatiles 5 part per 

million (ppm) greater than background, the sample will be submitted to the fixed 

base laboratory for analysis. 

Total Volatile Organics Field screening/headspace 

4.3 Quality Control Parameters 

The following sections define the detection limits and data precision, accuracy, and 

completeness criteria that will be maintained throughout the project to ensure data 

obtained will be of sufficient quality to achieve the project objectives: 

■ Detection limit - The minimum concentration of a substance that can 

be measured and reported with 99% confidence that the analyte 

concentration is greater than zero. Analytical methods to be utilized 

and their associated detection limits are listed on Tables 2-1, 2-2, and 

2-3. 

■ Precision - A measure of the mutual agreement among individual 

measurements of the same property under prescribed similar 

conditions. Precision is determined based on the relative percent 

difference (RPO) of duplicate analyses or spikes, as appropriate. (See 

Section 12.1 for the method of calculation). 

■ Accuracy - The degree of agreement of a measurement with an 

accepted reference or true value. Accuracy is determined by 

calculating the percent recovery of spiked samples. (See Section 12.2 

for the method of calculation). 

Seneca Palll/Pbilipl 
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■ Representativeness - The sampling program is designed to ensure the 

analytical data obtained during the investigation represent conditions 

found at the site. Sample locations were selected to ensure soil, 

groundwater, and rinse water analytical data are suitable for their 

intended use and adequately characterize the site. A sufficient 

number of samples will be obtained to ensure site conditions are 

appropriately assessed. {A sample summary is presented on Tables 2-

1, 2-2, and 2-3). 

■ Completeness - A measure of the amount of valid data obtained from 

a measurement system compared to the amount expected to be 

obtained under normal conditions. (See Section 12.3 for the method 

of calculation). The following rationale were used for developing the 

completeness objectives: 

Level ill analyses being used as general indicators for 

characterization that are specific for site assessment will have a 

minimum completeness objective of 100% as required by the 

NYSDEC RCRA Guidance Document. 

Level I field screening is being used as a general indicator to 

determine the presence of volatile organics to verify the 

necccssity to submit samples for laboratory analyses, based on 

detected concentrations in the headspace. 

■ Comparability - One of the objectives of the investigation is to ensure 

analytical data are of comparable quality. The data collection 

mechanisms proposed are designed to produce comparable data. To 

ensure comparable data quality, standard recognized analytical 

methodologies will be followed. 

Seneca Falll/J'llilipl 
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To ensure comparability between samples over time, consideration 

will be given to seasonal conditions, flow or other environmental 

factors that may influence the analytical results. 

Table 4-1 gives the target limits for all analyses in terms of precision, accuracy and 

completeness. For compounds analyzed by GC or GC/MS, precision and accuracy 

criteria are given only for selected analytes to be used in spiking for method control 

purposes. 
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TABLE 4-1 (Continued) 

QUALl'IY ASSURANCE CRITERIA 

Matrix 
Spiking 

Level Precision Accuracy 
Completeness 6'<.... 
Paometer Method Matrix <ooh} <RPO} (%) (%) 

1,2,4-Trichlorobeoz. SW8270 aqueous 50 28 39-98 / 
Accnaphthcnc SW8270 aqueous 50 31 46-118 .,,,, 
2,4-Dinitrotolucnc SW8270 aqueous 50 38 24-96 / 
Di-n-butylphthalatc SW8270 aqueous 50 40 11-117 
Pyrcnc SW8270 aqueous 50 31 26-127 / 
n-N'ttrosodi-n-propyl SW 8270 aqueous 50 . 38 41-116 / 
1,4-Dichlorobenzene SW 8270 aqueous 50 28 36-97 / 
Pentachlorophenol SW8270 aqueous 100 50 9.103 / 
Phenol SW8270 aqueous 100 42 12-89 ./ 
2-Chlorophcnol SW8270 aqueous 100 40 27-123 .,,,. 
4-Chloro-3-methylph. SW 8270 aqueous 100 42 23-97 / 
4-Nitrophcnol SW8270 aqueous 100 50 10-80 .,,,. 

Total volatiles HNUSqeen HNUScreen soils 

• Analytes for which method specified accuracy criteria arc not established will be evaluated 
ming the duplicate sample result RPO of 20% for aqueous samples. 

•• 

Pbilipl 

All metals and fluoride soil samples will be analyzed as aqueous samples since they will be 
cmacted ming Method SW1312 prior to analysis. 
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TABLE 4-2 

LIST OF SEMI-VOLATILE ORGANIC COMPOUNDS 

4-Chloro-3-Methylphenol 
2-Chlorophenol 
2,4 Dichlorophenol 
2,4 Dimethylphenol 
2,4 Dimethylphenol 
2,4 Dinitrophenol 
2-Methyl-4,6-dinitrophenol 

Acenaphthene 
Acenaphthalene 
Anthraccne 
Bemo( a)anthraccne 
Benw(b )tluoranthene 
Bemo(k )tluoranthene 
Bemo(a)pyrene 
Bell7.0(ghi)perylene 
BenmicAcid 
Benzyl alcohol 
Benzyl butyl phthalate 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
4-Bromopbenyl phenyl ether 
4-Chloroanmnc 
2-Chlorooapbthalene 
4-ChJoropbcnyl phenyl ether 
Chrysene 
Dibcmo( ah)anthraccne 
Dibcnmfuran 
Di-n-butylpbatbalat~ 
1,2-Dichlocobenzenc 
1,3-Dicblorobenzene 
1,4-Dichlorobenzene 
3,3' -Dichlorobenzidine 

Philipl 
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Acid Extractables 

2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Base/Neutral Extractables 

4-8 

Diethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphathalate 
Fluoranthene 
Hexacblorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanathrene 
Pyrene 
1,2,4-Trichlorobenzene 



TABLE 4-3 

LIST OF VOLATILE ORGANIC AND 
POLYCHWRINATED BIPHENYL COMPOUNDS 

Volatile Qaanics <Method 8240} 
Acetone 

Dibromochloromethane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlo roe thane 

Chloroform 

Chloromethane 

1, 1,2,2-Tetrachloroethane 

Toluene 

1, 1,2-Trichloroethane 

Trichloroethene 

trans-1,2-Dichloroethene 

Vinyl Acetate 

2-Butanone 

2-Hexanone 

Polychlorinated Biphenyls <Method 8080} 

1, 1-Dichloroethene 

1,2-Dichloropropane 

Benzene 

Bromodichloromethane 

Ethyl benzene 

Carbon disulfide 

Chlorobenzene 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

Tetrachloroethene 

1, 1, 1-Trichloroethane 

1, 1-Dichloroethane 

1,2-Dichloroethane 

Vinyl Chloride 

Xylenes 

2-Chloroethylvinylether 

PCB - 1016 PCB - 1221 

PCB-1232 

PCB-1248 

PCB-1260 

Aromatic Volatiles <Method 8010} 
Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroothane 

Methylene Chloride 

Pllilipl 
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PCB- 1242 

PCB-1254 
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Halo&enated Volatiles <Method 8020} 
Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 



TABLE 4-3 (Continued) 

LIST OF VOLATILE ORGANIC AND 
POLYCHWRINATED BIPHENYL COMPOUNDS 

Aromatic Volatiles <Method 8010} 
Trichlorofluoromethane 

1, 1-Dichloroethene 

Trans-1,2-dichloroethene 

Chloroform 

1,2-Dichloroethane 

1, 1, 1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

Cis-1,3-dichloropropane 

Trichloroethene 

dibromochloromethane 

1, 1,2-Trichloroethane 

Trans-1,3-dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

Tetrachloroethene 

1, 1,2,2-Tetrachloroethane 

Chlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Pllilips 
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Haloeenated Volatiles <Method 8020} 
Xylenes 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 



S.O SAMPLING EQUIPMENT AND PROCEDURES 

In order to achieve the objectives of the RCRA Facility Closure work and obtain 

site specific information, the following matrices will be investigated at the Seneca 

Falls, New York site: 

■ soil sampling (as part of the RF~ RFI and the Supplemental RF A) 

■ underground sewer leak test water sampling ( as part of the RF A) 

■ groundwater sampling (as part of the RFI and Supplemental RFA) 

■ rinsate sampling ( as part of the Supplemental RF A) 

■ background soil sampling ( as part of the RF A) 

The number and location of the samples from each matrix are presented below as 
described in the SVWP, Vol. II, Section 4.0, the SSVWP, Section 4.0 and the 

RFIWP, Section 5.0 and as summarized from Tables 2-1, 2-2, and 2-3 of this 

document. The total number of samples presented below indicate the number of 

environmental samples for each matrix and sampling area, not counting related 

quality control samples (duplicates and blanks). 

Am 
SVWP 
Interim Storage Area - S010 

Open Burning Area 
PCB Capacitor Storage Area 
Fuel Oil Loading Dock 
Underground Fuel Oil Tanlc 

Underground Sewer Leak Test Water 
in Outside Lift Station and 

Number of 
Samples 

5 
30•• 

10 
7 

9 

Effluent Lines 11 

Background Soil Sampling 18 

Seneca PaUlfPllilipl 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Rinse Water 

Soil 



SSVWP 
Outfalls 1-7 Sewer Line Areas 

Underground Storage Tanks (USTs) 
1, 2, and 5-9 & 11 Previously 
Containing Methanol, Gasoline, 
Diesel Fuel, and #2 Oil 

Rinsate Samples for Various Process 
Holding Tanks & Equipment 

Hydrofluoric Acid Barrel Storage Area 

Long-Term Groundwater Monitoring 

Soil Borings for Long-Term Monitoring Wells 

RFIWP 
Groundwater Investigation near MW-1 

Soil Investigation of Shallow MW-1 Monitoring Wells 

63 Soil 

60 Soil 

19 Rinse Water 

6 Soil 

159* Groundwater 

23 Soil 

56-68 * Groundwater 

6-36* Soil 

* Represents the maximum number of samples possible for this area and media. 

The Primary Storage Areas are being closed in accordance with the Closure Plan 

developed for those areas. The Interim Storage Areas, Open Burning Area, PCB 

Capacitor Storage Area, Fuel Oil Loading Area, Underground Fuel Oil Tank and 

the Sewer Line and Sump Leak Tests are being evaluated during the RCRA Facility 

Assessment. The remaining 8 Underground Storage Tanks (USTs) Areas, the 

Outside Sewer Areas, the Hydrofluoric Acid Barrel Storage Area, the Groundwater 

Monitoring Background Sampling, and the Escarpment Outfall Areas are being 

evaluated during the Supplemental RCRA Facility Assessment. This document 

serves as the Quality Assurance Project Plan (QAPjP) for all three of these 

programs. 

5.1 Sample Identiftcation System 

Each sample collected at the Philips site will be assigned a unique sample tracking 

number. The sample tracking number will consist of a three-segment alphanumeric 

code, which identifies the site or sampling area, the sample matrix, the sampling 

location, and the specific sample type. Any other pertinent information regarding 

sample identification will be recorded in field sampling logbooks. The 
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alphanumeric code used in the sample identification system is explained in the 

following diagrams and subsequent designations. 

(First Segment) 

AAA(A) 
Specific 

Location 

A 
N 

Specific Location: 

(Second Segment) 

AAN 
Sample 

Matrix 

or Boring (if applicable) 

Alpha designation 

Numeric designation 

(Third Segment) 

NN A 
sample sample 

event qualifier 

(optional) 

The location of a given sample will be a unique abbreviation based on the name of 

the area sampled (i.e, OBA- Open Burning Area, etc.). 

Sample Matrix: 

SB 

GW -
SR 
RB 

TB 
FB 

Soil boring 

· Groundwater 

Sewer rinse test water 

Rinsate blank 

Trip blank 

Field blank 

The numeric designation for sample matrix may apply to groundwater samples to 

designate the appropriate quarterly sampling round or to soil boring samples to 

designate the boring number for the sampling area. 

Sampling Event: 

Sampling events will be numbered in sequence beginning with "01". This also 

may indicate the number of samples taken from that location. For example, 
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if soil boring samples are taken at two depths from the same boring SB 1, they 
would be designated as SBl-01 and SBl-02. 

Sample Qualifier: 

A sample may have a qualifier "D" to indicate that the sample is a field 

duplicate (or split) of the original sample taken at a specific location. 

An example of a sample identification number for a subsurface soil sample collected 

at area SOlD for the first time at the first boring is as follows: 

SOlD-SBl-01 

It's duplicate sample would be: 

SOlD-SBl-O1O 

A first sample from the same area but different boring would be identified as: 

SO1D-SB2-01 

Labeling a sample in this fashion allows for identification and sorting by data 

manipulating computer programs and easy identification by the end user. 

5.1.1 Sample Labeling 

Each sample container will be marked with a color coded label identifying the 

specific parameters of interest The label will record the date of sample collectio~ 

alphanumeric identificatio~ parameters to be analyzed, and preservatives, if 

applicable. Sample bottles will be prelabelled by the laboratory to avoid 

unnecessary delays. 
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5.2 Sample Container and Equipment Preparation 

The following procedures for the sample container and equipment preparation ( and 

decontamination) will be performed during all phases of each investigation. Quality 

assurance measures will be employed to ensure the cleanliness of the containers and 
equipment. 

Demonstrated Analyte-Free Water 

Water that will be used for the preparation of blanks and for decontaminating 

sampling equipment and containers must be ASTM II deionized water 

demonstrated to be analyte-free. The criteria for analyte-free water are the Method 

Detection Limits as stipulated in SW-846 for the most sensitive method to detect the 

analytes of concern. Specifically for the common laboratory contaminants 

(Methylene Chloride, Acetone, Toluene, 2-Butanone, and Phthalate esters), the 

limits are set at three times the respective MDLs determined by the most sensitive 

analytical method. This preparation and demonstration of analyte-free water will be 

performed by Keystone's Analytical Laboratory prior to the field team's departure 

for the site sampling visit. 

S.2.1 Sample Container Preparation 

All sample containers required for this project will be new and precleaned by the 

bottle vendor according to NYSDEC protocol (as outlined in Table 5-1), and will 

not be reused. Certification for the use of required cleaning procedures is presented 

in Appendix D. 

The cleanliness of a batch of precleaned bottles is verified by the use of a trip blank. 

The trip blank is prepared by filling a batch of precleaned bottles with demonstrated 

analyte-free water. The bottles are transported to the site and returned to the 

laboratory in the same manner as the field samples. Any constituents found in the 

trip blank could be attributed to interaction between the sample and the container 

or a handling procedure which alters the sample. Trip blanks will only be collected 
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with volatile organic analysis samples. The estimated number of trip blanks for the 

RFI investigation is presented in Table 2-2. 

5.2.2 Equipment Cleaning Procedures 

Equipment prepared in Keystone's laboratory will be cleaned following the 

procedures outlined below. Oeaning and/ or decontamination performed in the 

field will comply with NYSDEC protocol. The field decontamination procedures 

will be outlined in the specific sub-sections of this section. 

Stainless Steel Bailer and Funnel Preparation 

1. All dedicated stainless steel hailers and porcelain buchner funnels are 

cleaned and-prepared after each use by following the procedures below: 

A) Wash with tap water and non-phosphate detergent. 

B) Tap water rinsed, 3 times with hot water. 

C) Rinse with a 10% nitric acid solution. 

D) Rinse with tap water four times. 

E) • Rinse with pesticide grade methanol, acetone, and finally methanol 

again. 

F) Rinse with demonstrated analyte-free water. 

G) Heat for one hour at 800 degrees Fahrenheit. 

H) Wrap in aluminum foil. 

• H laboratory analyses of samples is to include methanol, then pesticide 

grade hexane will be substituted for the methanol in the equipment 

preparation procedure. 

2. All miscellaneous equipment such as shovels, soil trowels, and stainless steel 

parts of other pieces of equipment are cleaned using the procedures A) 

through F) outlined above, air dried and wrapped with aluminum foil and 

polyethylene. 
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To verify that no contaminants are introduced from sampling equipment, an 

equipment rinsate blank is collected by filling or pumping distilled water. 

demonstrated to be analyte-free through the sampling device and analyzing the 

water for the compounds of interest. One rinsate blank is collected each day 

sampling is performed on one piece of equipment per batch of equipment type 

cleaned. 

5.3 Underground Sewer Leak Test Water Sampling 

The Outside Lift Station No. 1 sump and the underground pipe lines connecting to 

the sump will be static leak tested. The 75 foot long and the 300 foot long sections 

of 6" RCP pipe from the Wastewater Treatment Plant (WfP) to the first manhole 

and from the first to the second manhole will be retested for static water leakage in 

accordance with the procedure in the Sewer Evaluation Report. The sewer lines 

from building 13 and 13A will be flushed, blocked, anq then filled with cement to 

their respective outside lift station drain locations at the flange. A 6" fluid flange 

with a 2" pipe connection and ball valve will be installed in the eccentric position 

into the lift station end of the lines. The 6" RCP lines from the Wastewater 

Treatment Plant (WfP) to the first manhole and from the first manhole to second 

manhole will be blocked and fitted with a valve as described above at their 

respective manhole drains. 

After the leak tests, the water drained from the sewer to the Outside Lift Station 

No. 1 sump and from the two 6" RCP pipe sections to the end manhole will be 

representatively sampled and submitted for analysis of the parameters listed in 

Table 2-2. The samples will be collected as grab samples from the ball valves as the 

lines are being drained. 

The leak test will be securely contained until the analysis of the water are available 

and a disposal option can be chosen. 

The sample containers for the sewer leak test rinse water will be precleaned and 

prepared according to the procedures outlined on Table 5-1. All samples will be 
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handled and shipped in accordance with the sample handling and chain-of-custody 

procedures outlined in Sections 5.7 and 5.8. 

5.4 Soil Sampling 

Soil boring samples will be collected using split spoon sampling techniques following 

hollow-stem augering as described in Appendix C of this document (Standard 

Operating Procedure EXP-3. Soil and Borin&s; Standard Operating Procedure EXP-

4, Soil and Rock Borin& Sample l..o&&in&: or Standard Operating Procedure EXP-5, 

Subsurface Soil Samplin&, as applicable). There is also provisions in SOP EXP-3 for 

hand drilling and sampling which may be applicable to these investigations. The soil 

samples will be collected from the areas shown in Section 5.0. 

The number of samples to be collected, location and depth of sampling, and 

analytical parameters of interest for each sampling area will be in accordance with 

the procedures outlined in their respective work plans. The soil samples from each 

area will be analyzed for the parameters listed in Tables 2-1, 2-2, and 2-3. 

All soil samples collected from the Open Burning Area for the RF A and from the 

Shallow Monitoring Wells in MW-1 will be field screened (DQO Level I Screening) 

for volatile organics detected in the head space. Samples will be split into a 40 ml 

vial to be sent to a fixed base laboratory for GC analysis of volatiles and into a pint­

size gl~ jar for headspace analysis. Prior to sending samples to the fixed base 

laboratory, the headspace results will be examined. If the total volatile organics 

detected is not greater than or equal to 5 ppm over background levels, the sample 

will not be sent to the fixed base laboratory. However, at least one sample per 

location will be analyzed by methods 8010 and 8020. The selected sample will be 

the one that shows the highest reading during head space measurements. 

Therefore, the number of samples for the soils in the Open Burning Area may range 

from 6 to 24 (not counting QA samples) and the number of samples for the soils in 

the Shallow Monitoring Wells may range from 6 to 30 (not counting QA samples) 

based on results detected in the headspace and the maximum number of locations 

determined in the SVWP and RFIWP, respectively. The exact procedure for 

Seneca Falll/Philipl 
288711Pr 17 LMfOC,C#061+7 7 fJ2 5-8 



performing the headspace analysis is described in the respective work plans. 

Instrument calibration is included here in Appendix D. 

The soil samples from the MW-1 area monitoring wells will be taken during 

installation of the well "nests". Each well will be sampled, as described in the 

RFIWP, at five intervals during construction in order to characterize soil quality and 

the potential horizontal and vertical extent of site-related constituents of the area 

around MW-1. 

For selected soil sample locations that are beneath a solid-eover, such as asphalt, the 

cover will be removed in order to expose the soils to be sampled. Seams or 

fractures in these surfaces would be the appropriate location of the surface removal 

especially if evidence to a potential release is visible (staining). 

The containers used to collect the soil samples will be precleaned and prepared in 

accordance with the procedures outlined in Table 5-1. The sampling devices will be 

cleaned between sampling events using the following procedures if both organic and 

inorganic analyses will be performed for the successive sample taken: 

1) Wash equipment with tap water and non-phosphate detergent. 

2) Rinse with tap water. 

3) Rinse with 10% nitric acid solution. 

4) Rinse several times with tap water. 

5) Rinse with pesticide grade methanol, acetone, then methanol again . 

6) Rinse with distilled and demonstrated analyte-free water. 

7) Air diy and wrap in aluminum foil. 

The drilling equipment will be steam cleaned between test borings. 

H soil samples to be collected are going to be analyzed for inorganics only, 

procedure 5) will be eUminated for decontamination. H soil samples to be collected 

are going to be analyzed for organics only, procedure 3) will be eHminated for 

decontamination. 
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The soils will be field classified and logged according to Standard Operating 

Procedure EXP-41 Soil and Rock Sample Borin~ Lo~~ni. 

Soil samples will be contained in new glass containers with screw-type lids, labelled, 

and shipped to the appropriate analytical laboratory. Sample preservation, 

shipment, handling, and chain-of-custody procedures will be conducted in 

accordance with the methods outlined in Sections 5.7 and 5.8. If the borings are not 

used for monitoring well construction, they will be filled from the bottom to the 

surface with a neat cement grout mixture. 

Excess soil generated as a result of soil boring and well installation activities will be 

containerized and stored on site. Upon receipt of the soil analytical results, the final 

disposition of the excess soil will be determined. 

5.5 Groundwater Sampling 

Upon determination from the previous data collected, two or more well "nest(s)" 

will be installed in the area of MW-1 under the RFIWP. The results of the previous 

data collected will assist in determining the exact location of the well "nest". The 

well "nest" will consist of several monitoring wells installed at intervals from shallow 

to deep wells to assist in characterizing the stratigraphy and hydrogeologic and 

hydrogeochemical regimes present beneath the site. Groundwater samples will also 

be collected from the monitoring wells installed under the supplemental sampling 

visit work plan. Additionally, all monitoring wells currently being sampled quarterly 

will be included in this sampling and analysis program. The estimated number of 

samples and analyses to be performed is summarized in Table 2-2 and Table 2-3. 

All procedures for accurate, precise, and representative groundwater sampling are 

described in Keystone Environmental Resources, Inc., Standard Operating 

Procedures, Groundwater Sample Collection From Monitorin& Wells 1201 
(Appendix E). The NYSDEC QAPjP Guidance Document Procedures will take 

precedence over any procedures outlined in this SOP. 

Prior to implementing a groundwater monitoring program, several tasks must be 

performed. Sample bottles are precleaned as described in Table 5-1 and equipment 
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are cleaned and packaged for the required sampling according to the procedures 

outlined in Section 5.2. The laboratory is notified of incoming samples to prepare 

for holding times of specific samples. All of the sampling equipment required to 

collect, contain, preserve, and ship the samples is packaged and organized to allow 

efficient operation in the field. Field decontamination equipment is also prepared 

to enable this work to be performed when required. All groundwater samples will 

be preserved, handled, and shipped in accordance with the NYSDEC RCRA 

Quality Assurance Project Plan Guidance as described in Sections 5.7 and 5.8 and in 

Table 5-1. 

5.5.1 Groundwater Sampling Equipment Preparation 

Prior to performing a groundwater sampling project, the equipment used to collect 

groundwater samples will be prepared in Keystone's Monroeville, PA laboratory, in 

accordance with those procedures outlined above in Section 5.2. 

5.5.2 Bladder Pump Preparation 

1. Each tubing line set is dedicated for use on one well only. The sets of tubing 

·are packaged securely and marked for future use on the corresponding 

dedicated wells. 

2. Each pump should be disassembled according to the manufacturer's manual. 

3. The stainless steel parts of each pump are cleaned using the methods 

outlined in Section 52. 

4. The remaining parts of each pump are washed with non-phosphate 

detergent, and rinsed with distilled water. 

5. Each pump is reassembled, wrapped in aluminum foil (shiny side out), 

covered with plastic, and stored for future use. 
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5.5.3 Water Level Measurement 

Water levels in monitoring wells must be measured before the wells are purged and 

sampled. There are several methods used by Keystone when measuring the water 

levels of wells. The following methods are listed in order of preference. Preferred 

methods will obtain accurate water level and depth measurements, will be easy to 

decontaminate, and will eliminate the chance of cross contamination. 

Regardless of the method of water level measurement, the upgradient well(s) 

should be measured prior to the downgradient. When performed in conjunction 

with decontaminating the measuring device between wells, the potential for cross 

contamination will be further reduced. 

Prior to water level measurement, the following steps should be performed to 

ensure uncontaminated, reproducible and accurate water level measurements are 

taken. 

a. Unlock and/or open the monitoring well. Enter a description of 

condition of the security system and protective casing in the field 

notebook or on the field data sheet. 

b. Cut a slit in one side of a plastic sheet and slip it over and around the 

well, creating a clean surface onto which the sampling equipment can 

be placed. This clean work area should be a minimum of eight square 

feet. Care should be taken not to kick, transfer, drop, or in any way 

let soil or other materials fall onto this sheet unless it comes from 

inside the well. 

c. Establish the measuring point for the well. The measuring point 

location should be clearly marked on the well casing or identified in 

previous sample collection records. The measuring point should be a 

point which is, or can easily be transposed vertically to the survey 

control point for the well. Record the measuring point location on the 

field data sheet or in the field notebook. 
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d. Measure the static water level to the nearest 0.01 foot using the 

applicable method, as described in the QAPjP. 

Interface Probe Method 

Interface probes are commonly used to detect the presence of any floating or 

sinking immiscible layers. However, they can also be used to detect the water levels 

inside wells. The following procedures describe the interface probe method. 

1. The probe should be lowered slowly inside each well. When water is 

detected the probe will make a beeping noise to signify the beginning of the 

water level. When the beeping noise is heard, observe the calibrated drop 

line to determine the water level. 

If a solid tone is heard, continue lowering the probe ( observing the calibrated 

drop line) until the steady tone stops. The measurement on the drop line 

between when the steady tone began and when it stopped will determine the 

thickness of the light phase immiscible layer. 

The procedure as described above can be used to determine the presence 

(and thickness) of dense phase (sinking) immiscible layers. 

2. All measurements should be recorded to the nearest one hundredth of a foot. 

3. The probe is decontaminated between each well by rinsing with distilled 

water demonstrated to be analyte-free. 

Electric Probe Method 

The following procedures describe the electric probe method of water level 

measurement. 
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1. Lower the weighted probe into the well casing (when the probe contacts 

water it will send a pulse to the above ground gauge which will be recorded 

by a movement of the gauge stick) and observe the calibrated drop line to 
determine the water level. 

2. Mark the point on the cable at the surveyed point on the well, when the 

probe is touching the water. Measure the distance from the mark to the last 

foot mark and add this measurement to it to determine the water level. 

3. The probe is decontaminated between each well by rinsing with distilled 

water demonstrated to be analyte-free. 

5.5.4 Well Purging 

All monitoring wells are purged prior to sample collection. Purging of each well will 
be performed from the top of the water column, using pumps or top filling stainless 

steel hailers. Wells will be purged until at least three casing volumes of water are 

removed from each well or until the pH, conductivity and temperature of the purge 

water has stabilized prior to sampling. The pH, conductivity and temperature field 

measurements will be recorded for each well included in the sampling program. 

The final measurement recorded during the purging process, to verify the 

stabilization of the water, shall be considered the record for the well. Low yielding 

wells should be purged to dryness once and allowed to recover sufficiently. Except 

for low yielding wells which may require additional time to recover, wells will be 

sampled within three hours of purging. 

To calculate . the amount of water to purge from each well the depth of standing 
water must be measured using one of the above noted procedures. In addition, the 
casing diameter of each well must be known. These measurements, along with the 

following appropriate numbers, must be inserted into Formula 1.0, to determine the 

specific conversion factor to be used on each size well. 
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Gallons of Water per Linear Foot of Casing Diameter: 

1.5" = 0.1057 
2.0" = 0.1623 
4.0" = 0.6613 
6.0" = 1.5003 

Top Filling Stainless Steel Bailer Volume (per ft of bailer) 

1 1/8" = 300 mls 

1 1/2" = 425 mls 

3.0" = 1850 mls 

Formula 1.0 

Gallons of Water/linear ft. of casin~ diameter x 3785 (mls/~al) x 3 
volume of bailer 

= conversion factor for each well being sampled 

The conversion factor must be multiplied times the depth of standing water in each 

well to determine the number of bails which must be purged from each well. The 

following conversion factors are listed for the well diameters listed below: 
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5.S.4.1 Purging and Sampling Methods 

Wells are purged and sampled by either hand bailing or pumping. The 

determination to purge a well using pumps or hailers is influenced by the amount of 
water to be removed from each well. 

When possible, all samples are collected using hailers. Hand bailing for sample 

collection is pref erred because hailers can be decontaminated much more carefully 

and readily than pumps. Also, since pumping rates are difficult to control and since 

most pumps operate through a pulsating action, the potential degassing of volatile 

organic concentrations may occur. Normally, pumps are used as sampling devices 

when hailers cannot be used as a result of well obstruction or the installation of 

submersible pumps. When a number of sampling rounds will take place, the same 

type of sampling equipment will be used to eliminate potential variability in sample 

collection technique. 

5.5.4.2 Bailing 

The following procedures are followed when wells are purged and samples are 

extracted using hand hailers. 

1. Place plastic sheeting ( or garbage bags) around the well casing to create a 

clean working surface. 

2. Use a separate laboratory cleaned stainless steel bailer on each well for the 

required purging and sampling. 

3. Follow Health and Safety Plan for Personal Protective Equipment. 

4. Use a minimum of 10 feet of either stainless steel wire, teflon-coated 

stainless steel wire or polypropylene monofilament cord. Nylon cord may be 

used following a ten foot leader of the previously described materials. 

■ Make sure the bailer is securely fastened. 
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■ After removing the protective foil wrapping from the bailer, lower it 
into the well until it touches the bottom. 

■ Remove an additional length of cord and tie it securely to the well 

head to serve as a safety line for the bailer. 

5. When raising the bailer, the cord is collected by hand, over the plastic 

sheeting. 

6. Purged groundwater will be collected and drummed and stored on-site until 

groundwater analysis is completed. 

7. As indicated, a separate laboratory-cleaned stainless steel bailer is used to 

collect samples from each monitoring well. 

■ Samples are collected when the well recharges after purging. 

■ All samples are collected according to their order of volatilization 

(see Table 5-2). 

■ All volatile organic samples will be collected with laboratory cleaned 

bottom filling stainless steel hailers in conjunction with an emptying 

device, whenever analyzing for volatiles. 

■ When sampling, all hailers should be gently lowered into the well to 

prevent degassification of volatile organic constituents which may be 

present in the well water. 

5.5..4.3 Pumping 

As noted above, when possible, pumps are not used to sample wells. However, 

there are circumstances when pumps are more effective purging devices than 

hailers. Also, in some instances pumps are the only means by which samples can be 

extracted from monitoring wells. 
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There are several pumps which Keystone uses to perform field work. 

Peristaltic Pump; 

Peristaltic pumps must be operated above ground next to the well being purged and 

are limited to purging depths of about 20.0 to 30.0 feet below ground surface. The 

following describes the appropriate procedures for using a peristaltic pump. 

1. New nalgene suction line is used on each well being purged. 

2. If a peristaltic pump is used to collect a sample, e.g., the well casing is bent 

preventing the passage of a bailer, new medical grade silicon pump head 

tubing and teflon tubing is used to collect the sample. 

3. The suction line should be lowered to a depth in the water column to assure 

continued collection should drawdown of the water column occur. 

4. To determine the proper amount of water to be purged, the pumping rate 

will be measured in gallons per minute by recording the time required to fill 

a selected volume of a calibrated bucket (see above Section 5.6.4 on Well 

Purging). Flow measurements should be performed three times on each well 

to obtain an average rate. 

5. The pumping is monitored to ensure proper pump operation and assure 

continuous discharge. If drawdown occurs, the tubing will be lowered deeper 

into the water CQlumn. 

6. When the required amount of water is purged from each well, allow for 

sufficient recovery before sampling. 

7. Contain all purge water, as appropriate, in labelled containers for future 

testing, treatment and/or disposal. All tubing is disposed of after each use. 
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Bladder Pumps: 

The bladder pump is a gas operated positive displacement submersible well pump 

that uses inert compressed gas, e.g., nitrogen, to inflate an internal bladder which 

pumps water up the polyethylene discharge line. 

These pumps are used when large volumes of water must be purged from 

monitoring wells. Usually these pumps are used on wells with diameters greater 

than 2.0" and wells with depths up to 150 feet. 

The line assembly is dedicated for use on one well only. After use, the polyethylene 

tubing is wrapped in a spool, marked, and stored for future use in the specific well to 

which it is dedicated. 

The bladder pumps are primarily used to remove the required amount of water 

from the monitoring well prior to sampling. When this is accomplished, the well 

water is sampled using a laboratory cleaned stainless steel bailer. The following 

describes the appropriate procedure for using a bladder pump. 

1. Connect the line assembly to the pump by first attaching the cable and then 

connecting the sample and gas lines. 

2. Lower the pump down the well by unrolling the line off of the spool until the 

pump touches bottom. Raise the pump to the desired position inside the well 

allowing sufficient room for drawdown of the water column. 

3. Secure the cable to hold the pump at the desired depth. 

4. Connect the gas line to the control box. The discharge line should be placed 

in a container (e.g. 55-gallon drum) to collect the purged water. 

5. Connect the gas supply to the control box and adjust the pressure according 

to the manufacturer's manual. 
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6. Turn on the control box and adjust the inflate delay to obtain the best 

pumping cycle. 

7. The pumping rate should be calculated to determine the length of time the 

pump should run to purge the well. Field measurements of pH and specific 

conductance, or the calculation of three casing volumes (see Formula 1.0), 

may be used to determine when a sufficient amount of water has been 

purged. 

8. When the required amount of water has been purged, the well should be 

sampled using a laboratory cleaned stainless steel bailer. 

9. As noted, the tubing is used on one well only and after each sampling it is 

packed, sealed, and stored for future use on that well. 

Submersible Pumps; 

When wells are encountered with depths greater than 150 feet, stainless steel 

submersible pumps are used to purge the required amount of well water. When 

possible, the submersible pumping apparatus is pulled to allow for sampling with a 

laboratory cleaned stainless steel bailer. ff this is not feasible, the submersible 

pump will remain intact and will be used to collect the sample. 

When economically feasible, the submersible pumps will be dedicated to each well. 

However, in some cases this is not economically feasible and the same pump must 

be used in several wells. Every effort will be made to ensure that these pumps are 

used in wells containing similar constituent concentrations. 

When the pumps must be reused, they will be steam cleaned between wells. ff 
possible, the pumps will also be taken apart and cleaned. The stainless steel parts 

will be cleaned following procedures outlined above in Section 5.2. The remaining 

parts will be washed with non-phosphate detergent and rinsed with distilled water. 

The pumps will be reassembled and covered until the next use. The following 

describes the appropriate procedures for using the submersible pump. 
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1. The submersible pump and discharge line should be lowered to a depth in 

each well between the middle to bottom screened portion of each monitoring 

well. The nylon safety line should be secured to the well casing. 

2. Connect the power cord to the power source (generator) and tum on the 
pump. 

3. Continue to monitor the pumping rate and lower the line if drawdown of the 

water column occurs. 

4. H the well is pumped to dryness, allow sufficient time for the well to recover. 

This time will vary depending on the characteristics of each well and the time 

required for recharging the well. 

5. After this period the pump should be re-started and the total discharge 

volume should be measured to determine the rate of recharge. 

6. Collect and contain all purged water, as appropriate, in labelled containers 

for future testing, treatment, and/ or disposal. 

5.6 Sample Preservation and Holding Times 

All samples will be preserved and handled according to procedures described in 
Tables 5-1 and 5-3 in order to preserve accurate representativeness of the 

environmental samples. Sample preservation will be performed immediately after 

sample is placed in the appropriate container before it is sealed. Documentation of 

preservation will be entered in the field log book. 

5. 7 Shipment Documentation 

The following sections describe appropriate procedures and/or uses of the chain-of­

custody record, the chain-of-custody tag, and sample shipment. 
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5.7.1 Chain-of-Custody Record 

A chain-of-custody record will be prepared for each ice chest containing samples. 

The chain-of-custody record will record all of the necessary information pertaining 

to the specific samples in that individual ice chest. This information includes: date 

and time of sample collection, sample location, parameters to be analyzed, and 

notes specific to the laboratory. When complete, the chain-of-custody records will 

be signed and relinquished by the designated field team leader. The original copy 

will be sealed in a plastic envelope and taped to the inside of the lid of the specific 

ice chest and will be sent to the laboratory performing the analyses and a copy of the 

chain-of-custody will be maintained by the field team. See Figure 5-2 for a copy of 

the chain-of-custody record used by Keystone Environmental Resources, Inc. 

S. 7.2 Chain-of-Custody Tag 

After each ice chest containing samples is properly sealed, a metal chain-of-custody 

tag shall be fastened to the cooler opening to prevent potential sample tampering. 

The metal tag is numbered, and this number and the ice chest number will be 

written on the chain-of-custody record to document the sealing of the cooler. 

Evidence tape will be used to seal the opening of ice chests that are not equipped 

with straps to hold the metal chain-of-custody tags. These procedures shall be 

performed to document and ensure the integrity of the samples as they are shipped 

from the project site to the laboratory performing the analyses. Upon receipt at the 

lab, the integrity of each cooler will be examined and the chain-of-custody records 

will be reviewed. A copy of the chain-of-custody will be maintained by the field 

team and the original will always accompany the current custodial designee. 

S. 7.3 Sample Shipment 

The samples will be packaged and shipped according to procedures described in 

Keystone Environmental Resources, Inc., Standard Operating Procedure~ Packa~n& 
and Shiiwin& of Samples #502 (Appendix F) via a commercial carrier if the 

laboratory performing the analyses is not in the vicinity of the project site. The 

shipping carrier and the determination to ship air freight (overnight or 2-day air) 
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versus shipment via ground transportation is made by the field team designee. The 

decision will be based on the holding times of the samples, project deadlines, and 
efforts to reduce project costs. 

5.8 Field Quality Assurance 

One rinsate blank will be collected for the project specific parameters during the 

collection of the soil samples, the rinse water samples and the groundwater samples. 

The rinsate blank will be collected to determine whether any sampling device 

influenced the analytical results. The rinsate blank for the soil sample will be 

collected by pouring demonstrated analyte-free water over a laboratory cleaned 

hand trowel into the designated sampling containers. The rinsate blank for the rinse 

water will be collected by running demonstrated analyte-free water through new 

teflon tubing and into project specific sampling containers. The rinsate blank for 

the groundwater sampling event will be collected by pouring demonstrated analyte­

free water into a laboratory cleaned stainless steel bailer and transferring_ the water 

into the designated sampling containers. The blank samples will be collected in the 

appropriate containers prepared according to specifications outlined in Table 5-1. 

Each blank will be analyzed for the parameters specific to the sampling event. 

Sample handling, preservation, and shipping will be identical to the procedures for 

their associated environmental samples as outlined in Sections 5.7 and 5.8. 

One rinsate blank will be collected each day on one piece of equipment for each 

equipment type used. The number of rinsate blanks shown on Tables 2-1, 2-2, and 

2-3 are only estimates. The actual number of rinsate blanks will be dependent on 

the type and number of samples collected per day. 

One trip blank will accompany each shipment of vials to the laboratory for analysis 

of volatile organics for the groundwater sampling. The trip blank will be analyzed 

for the same parameters as the sample containers which they are accompanying. 

The trip blank containers will be prepared according to the procedures outlined in 

Table 5-1. The containers will be filled with demonstrated analyte-free water at 

Keystone's laboratory. The containers will be taken to the field where they will 

remain sealed. The trip blank samples will be placed first in the ice chest, then the 
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project samples, and then the cooler will be delivered to the laboratory for analysis. 

This blank will determine whether proper container preparation and handling of the 

samples to be analyzed for volatile organics have occurred. 

Trip blanks will be collected at a rate of 1 trip blank in 20 environmental samples or 

one per shipment or cooler, whichever is greater. The number of trip blanks shown 

on Tables 2-1, 2-2 and 2-3 are estimates based on the tentative number of samples 

to be taken for the groundwater screening and on the number of groundwater 

sampling rounds scheduled. 

5.9 Safety Precautions 

Site and media specific sampling health and safety requirements for all 

investigations at the Seneca Falls site are outlined in detail in the SVWP, Vol. m -
Health and Safety Plan, May 1990. These requirements should be strictly adhered, 

whenever applicable. 

Whenever sampling conditions are not specifically addressed in the Health and 

Safety Plan, all personnel performing field sampling work will comply with the EPA 

established minimum level D safety precautions, unless advised by the site's Health 

and Safety Officer. Level D protection includes wearing long sleeve shirts, long 

pants, goggles or safety glasses, hardhats, steel toe boots, and safety gloves. In 

addition, Keystone's Health and Safety officer will determine in advance, if 
additional safety equipment is required, for example tyvek suits and/ or respirators. 

5.10 Documentation 

A number of documents must be completed before, during, and after each sampling 

project. These documents include analytical request forms, chain of custody sheets, 

any project notes pertaining to the sampling work, and sampling equipment 

checklists/pre-field punch list (when applicable). Additional documented 

information are used as reference during each phase of a project and they include 

sample holding times and sample preservation and containment records. 
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TABLE 5-1 
SAMPLE CONTAINER CLEANING PROCEDURES AND SAMPLE PRESERVATION 

METHODS (OR PROCEDURES) 

Cleaning 
Parameter Matrix Preservative Sample Container Procedure 

Metals water HNO3topH <2 1 liter plastic 1 
and coq,l to 4°C 

Volatile Organics water cool to 4
0
C 40 ml glass vial with teflon septum 2 

Fluoride water cool to 4 C 500 ml plastic 3 
Semi-Volatiles/ 

PCBs water cool to 4°C 1 liter amber glass 4 

Metals soil none required 8 oz. glass container 1 
Volatile Organics soil cool to 4°C 40 ml glass vial with teflon septum 2 
Methanol soil cool to4°C 4 oz. glass container 2 
Fluoride soil cool to4°C 8 oz. glass container 3 
Semi-Volatiles/ 

PCBs soil cool to 4°C 8 oz. glass container 4 

1. Use new bottle; wash container and closure with hot water using non-phosphate detergent; 
rinse 3 times with hot tap water; rinse with 1:1 nitric acid and drain; rinse with demonstrated 
analyte-free water and drain thoroughly; air dry; and cap. 

2. Use new bottle; wash containers and closure with hot tap water using non-phosphate 
detergent; rinse, three times with hot tap water; rinse three times again with demonstrated 
analyte-free water; oven dry containers, septa and liners at 105 °c for one hour; air dry caps; 
and cap while hot. 

3. No cleaning required. Use new bottle depending on quantities required by the laboratory for 
analysis. 

4. Use new 1 liter amber glass or 80 oz. jar for water and 8 oz jar for soils; wash container and 
closure with hot tap water using non-phosphate detergent; hot tap water rinse three times; 
rinse jar and tefloo lined closure with pesticide grade acetone followed by a hexane rinse; rinse 
three times with· demonstrated analyte-free water; oven dry for one hour at 105 °c 
(containers); air dry caps, and cap when dry. 

NYSDEC. RCRA OuaJity As.mranc:c Prgjed Plan Guidanc;c Document. January 19, 1990. 

Federal Register, Vol 49, No. 29, 1984, p. 432ti0. 

U.S. EPA 1982. Test Methods for Evaluatig Solid Waste. 3rd ed.SW-846. 
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TABLE 5-2 

ORDER OF VOLATILIZATION 

Water samples are collected according to the following order of volatilization as 

referenced in the September, 1986 RCRA TEGD: 

■ Volatile Organic Compounds (VOCs) - No air bubbles 

■ Semivolatile Organic / Polychlorinated Biphenyls 

■ Fluoride / Metals 

There is not an . order of preference for the collection of any remaining 

miscellaneous parameters. However, pH and specific conductance measurements 

should be performed to check the stability of the water sampled. 

Seneca FalllfPbilipl 
288788-01 BB(DCC#Q647 7 /91 5-26 



TABLE 5-3 

HOLDING TIMES 

Parameter Holdin& Time • 

Volatile Organics/ Methanol Within 7 days of collection for soils, 

Within 7 days of collection for waters, unless 
acidified, then 14 days. 

Semi-volatiles / PCBs Within 7 days of collection (for extraction) of water, 

Within 40 days of extraction (for analysis) of water. 

Within 14 days of collection (for extraction) of soils, 

Within 40 days of collection (for analysis) of soils. 

Metals Within 180 days of collection 

Fluoride Within 28 days of collection 

pH, Specific Conductance Immediately after sample collection 

• (Federal Register, Vol. 49, No. 29, 1984, p. 43260) 

U.S. Environmental Protection Agency. 1986. Test Methods for EvaluatinK 
Solid Waste. 3rd ed. SW-846. 

U.S. Environmental Protection Agency. September, 1986. RCRA Technical 
Enforcement Guidance Document. 

NYSDEC. January 19, 1990. RCRA Quality Assurance PrQject Plan 
Guidance. 
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Fi g ur e S- 5 
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MISCELLANEOUS 

Tyvek Coveralls (30 Pair) 
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6.0 SAMPLE CUSTODY 

The primary objective of sample custody is to create an accurate written verified 

record, which can be used to trace the possession and handling of the samples from 

the moment of collection through data analysis and reporting. A sample is under a 

person's custody if: 

a. it is in the person's possession, or 

b. it is in the person's view, after being in the person's possession, or 

c. it was in the person's possession and the person locked it up, or 

d. it is in a designated secure area. 

6.1 Field Sample Documentation 

The Team Leader will be personally responsible for the care and custody of the 

samples until they are properly transferred or dispatched. Samples will be 

accompanied by the Chain-of-Custody Record (see Figure 5-2). When transferring 

possession of the samples, the individuals relinquishing and receiving will sign, date, 

and note the time on the Record, with a separate Chain-of-Custody Record 

accompanying each shipping container. 

In cases where samples leave the originator's immediate control, such as shipment 

to the laboratory by a common carrier (e.g., Federal Express) a seal is provided on 

the shipping container to document the integrity of the samples during 

transportation. Any shipping containers that do not arrive at the laboratory with the 

seal intact will not be considered to have been in valid custody. Before each 

container is sealed for shipment, it is packed with ice or coolant so that the 

temperature inside the container is 4°C. The temperature is checked in the field 

and is recorded on the Chain-of-Custody Record. 
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6.2 Laboratory Sample Documentation 

Upon arrival at the laboratory, samples will be checked in by the Sample/ Analysis 

Coordinator or his designate utilizing Keystone's Sample Shipment Checklist 

(Figure 6-1 ). The following procedures will be followed: 

a) The Sample/ Analysis coordinator will first examine whether the 

shipping container seals are intact or broken. Containers with broken 

seals will not be accepted for analysis. 

b) Coolers will be opened and it shall be determined if proper 

temperature has been maintained during shipment. The temperature 

is recorded on the Chain-of-Custody Record upon receipt. 

c) If samples have been damaged during shipment, the remaining 

samples shall be carefully examined to determine whether they were 

affected. Any affected samples also shall be considered damaged. It 

will be noted on the Chain-of-Custody Record that specific samples 

were damaged and that the samples were removed from the sampling 

program. Field personnel will be notified as soon as possible that 

samples were damaged and that they must be resampled, or the 

testing program changed. 

d) The identity of the samples received will be compared against those 

listed on the Chain-of-Custody Record. Verification of sample 

holding times will be done and samples will be checked to assure that 

holding times have not been exceeded. Individual parameters' 

holding times are presented in Table 5-3. Results from analyses 

performed after the appropriate holding times should be considered 

suspect. 

e) The Sample/Analysis Coordinator will sign and date the Chain-of­

Custody Record and attach any waybill to the Chain-of-Custody 

Record. 
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Keystone's Analytical Division's UMS (Laboratory Information Management 
System) computer is an integral part of the sample custody procedure. Upon 
verification of sample receipt at the laboratory, the Sample/ Analysis Coordinator 
will assign a unique nine character laboratory ID number to the sample for entry 
into the UMS computer. 

The first character, an alphanumeric, designates either the Keystone Monroeville 

(M) or Houston (H) analytical laboratory. The next two characters reference the 

year, the next two characters indicate the month, the next the sequential work order 

(by cooler) received by the laboratory in that month, and the last three characters 

represent the number of samples received from that site in the individual cooler. 
For example: 

M 90 08 

lab designation year month 

• 1 001 

work order sample number 

sequence 

Once samples have been logged-in and transferred to the proper storage areas, the 

laboratory department manager is responsible for their proper storage and 

condition. 

Each department manager shall be given Laboratory Sample Chronicles (see 
Figures 6-2 and 6-3 for examples of inorganic chronicles used by the Keystone­

Monroeville Laboratory) which lists the laboratory sample identification, matrix, 

parameters for analysis, and required completion date. These forms will be used to 
document sample custody while the samples are in-house. All Chain-of-Custody 
Records and Sample Chronicles will be kept on file by the Manager of Quality 

Assurance. 

Whenever data are transferred to the data user, along with the analytical data is a 

log indicating the laboratory tracking identification number and the corresponding 

field identification number for each sample (as described in Section 5.1). 
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7.0 ANALYTICAL PROCEDURES 

All analyses will be performed using analytical procedures from either ''Test 
Methods for Evaluating Solid Wastes, Physical/Chemical Methods" (SW-846), Third 
Edition, 1986, incorporating any applicable latest available updates or "Methods for 

Chemical Analysis of Water and Wastes", March, 1983 except for the methanol 

analysis for soils and the leachate extractions of fluoride and metals in all soil 

samples collected utilizing Method 1312, Synthetic Precipitation Leaching 

Procedure from Update II of SW-846. The methanol analytical method for soil 

samples is a modified SW 8015 method and the summary of methodology and 

instrumentation is presented in Appendix G. The TPH Scan analytical method for 

soil samples is based on the New York State Department of Health method 310-13. 

The exact analytical procedures to be used are presented by media and analysis in 

Tables 2-1, 2-2, and 2-3. 

The analytical procedures specified and detection limits from Keystone's Analytical 

Laboratory meet all requirements specified in the NYSDEC Quality Assurance 

Project Plan. As requested in comments by NYSDEC from Mr. Paul R. 

Counterman, P.E., Director of Bureau of Hazardous Waste Facility Management, in 

a letter dated December 22, 1989, soil sample instrument detection limits were 

evaluated for capability of comparison with U.S. EPA health based standards for 

carcinogens and systemic toxicants. All instrument detection limits were below 

standards except for Aroclor-1254 and Aroclor-1260, both of which were 100 ug/kg 

compared to the 91 ug/kg carcinogenic standard for soil ingestion, as submitted by 

NYSDEC. However, these are the lowest instrument detection limits available 

from Keystone Laboratory. In conversation with Mr. Victor Valaitis (NYSDEC) of 

May 4, 1990, Mr. Valaitis stated these will be reviewed and should be acceptable. 

All procedures for environmental sample analysis, handling, storage, preparation, 

and documentation while in the laboratory's custody and deliverable requirements 

upon delivery of the data to the user will be followed by Keystone personnel as 

stated in the Keystone Environmental Resources, Inc., Standard Operating 

Procedure, 10/85, Laboratocy Standard Operatin~ Procedures. 
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8.0 CALIBRATION CONTROLS AND FREQUENCY 

All field and laboratory equipment is calibrated before use to ensure proper 

operating conditions. The following procedures are utilized for this purpose. 

8.1 Field Instrumentation 

For the headspace analysis of volatiles in soil samples collected in the Open Burning 

Area, an Organic Vapor Analyzer will be used to screen the samples. Associated 

calibration controls and frequency are described in Appendix D. 

pH Meter 

The initial calibration is performed with three standard buffer solutions reading pH 

4.0, 7.0, and 9.0. The calibration is checked after every ten samples. In addition, the 

meter is checked with an outside calibration reference standard, and a post 

calibration is performed at the end of each day. If the check sample is out of range, 

the instrument is recalibrated and the frequency of checks is increased. 

The pH meter is calibrated at least twice each day using two different pH buffer 

solutions. Rinse the probe thoroughly between buffer measurements with 

demonstrated analyte-free water and again after calibration is completed. Record 

on the field log the buffer used. To check the pH meter standardization, select a 

third pH buffer solution in the expected pH range of the well water samples and 

take a measurement. If the reading differs by more than 0.1 pH units from the 

standard, recalibrate the instrument. If unacceptable deviations still occur, consult 

the operating manual for a remedial course of action. At each well, check pH 

reading by measuring the pH value of a buffer solution in the expected range of the 

well water. If the reading deviates from the known value by more than 0.1 standard 

units, recalibrate the instrument as described above. 
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Conductivity Meter 

The conductivity meter used does not have a designated calibration knob. The 

meter is checked prior to use with an outside calibration standard. If the standard is 

not within 10% of the true value, the instrument is not in calibration and a backup 

unit must be employed. The backup meter is also checked prior to use with an 

outside calibration standard. 

The specific conductance/thermistor meter should not exhibit random fluctuations 

and will only require daily "red lining" and checks against a known KCl solution, 

which should be chosen to be within the expected conductivity range. Specific 

conductance is temperature-dependent and therefore the meter readings must be 

corrected for reporting to 25 degrees C based upon the temperature of the standard 

solution. Thoroughly rinse the probe with distilled water after immersing in KO 

standard solution. In addition to daily standardization of the conductivity readings, 

the termistor readings also must be checked daily. This is accomplished by taking a 

temperature reading of the KCI standard solution with both the conductivity probe 

and a mercury thermometer. 

All field instrument calibrations are recorded on a field instrument calibration sheet 

(Figure 8-1 is an example of a pH calibration sheet). 

8.2 Laboratory Instrumentation - Inorganics 

Atomic Absorption Spectro.photometer 

The instrument is calibrated before each use with a reagent blank and three 

cahbration standards. The first standard must be at the method detection limit. In 

order to verify the linearity of the curve, the regression coefficient must be at least 

0.995. The cahbration is next checked by the analysis of an Initial Calibration 

Verification (ICV). The results must be within 10% of the true value for the initial 

calibration to be verified. After every 10 analytical samples, and at the end of the 

run, a Continuing Calibration Verification ( CCV) and Continuing Calibration Blank 

(CCB) are analyzed. If the CCB shows a result greater than the method detection 
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limit, or if the reference standard differs from the true value by more than 10%, the 

previous samples are invalidated and must be reanalyzed. If an undiluted sample 

gives a response greater than the highest standard, the sample must be diluted and 

reanalyzed. If the diluted sample gives a response less than twice the method 

detection limit, the sample must be reanalyzed at a lesser dilution. 

Inductively Coupled Plasma Spectrophotometer 

The entrance slit to the photomultiplier tube is aligned by a monochrometer on a 

mercury line. The instrument is calibrated before each use with a reagent blank and 

a calibration standard containing all of the desired elements. The initial calibration 

is checked by the analysis of an ICV. The results must be within 10% of the true 

value for the initial calibration to be verified. In order to verify linearity near the 

detection limit, a standard containing the elements of interest at twice the method 

detection limit is analyzed at the beginning and end of each run. After every 10 

analytical samples, and at the end of the run, the CCV and a CCB are analyzed. If 
the CCB shows a response greater than the method detection limit, or if the CCV 

differs from the true value by more than 10%, the previous samples are invalidated 

and must be reanalyzed. In order to verify the absence of interelement and 

background interferences, an interference check sample is analyzed at the beginning 

and end of each run . . A list of the elements present in the interference check sample 

is given in Table 8-1. 

8.3 Laboratory Instrumentation - Organics 

Gas Chromato&J'aphic / Mass Spectrometzy 

The GC/MS system will be calibrated with a minimum of five concentration levels 

of cah'bration standard for each parameter to be analyzed in the sample. One of the 

concentrations of each standard will be slightly above the method detection limit . 

The other concentrations in the samples will be in the linear working range of the 

GC/MS system. Within each 12 hour period, calibration check standards will be 

analyzed to confirm the validity of the original five-point calibration curve for each 
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constituent being analyzed. Calibration check compounds, concentrations, and 
procedures will confirm the applicable provisions of the latest protocol employed. 

Gas Chromatoifaphic I Liqyid Chromato~raphic 

These instruments are calibrated for the components of interest with a solvent blank 

and 3 or 5 calibration standards. The first standard must be at the method detection 

limit. In order to verify the linearity of the curve, the regression coefficient must be 

at least 0.995. The calibration is next checked by the analysis of an outside 

reference standard. If a supplied standard (NBS or EPA) is not available, an in­

house solution containing a concentration different than those used to prepare the 

curve is used. The results obtained on the check standard must be within 20% of 

the true value for the initial calibration to be verified. After every ten samples, and 

at the end of the run, the mid-point standard is analyzed. 

If the mid-point standard differs from the true value by more than 15%, the previous 

samples are invalidated and must be reanalyzed. If an undiluted sample gives a 

response greater than the highest standard, the sample must be diluted and 

reanalyzed. If the diluted sample gives a response less than twice the method 

detection limit, the sample must be reanalyzed at a lesser dilution. 

8.4 Laboratory Instrumentation - Conventional Chemistries 

Electrochemical Methods 

An outside reference standard is analyzed with each batch of samples. Results must 

be within the value supplied with the standard. If acceptable results are not 
obtained on the reference sample, the previous samples are invalidated and must be 

reanalyzed. 

U Preparation or Standards 

All analytical methods at some point must be validated by the use of calibration 

standards. A calibration standard is made by the appropriate dilution of a pure 
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substance, the purity of which is traceable to NBS or EPA standard. Because of the 

high sensitivity of many analytical instruments, the calibration standard is an 

extremely dilute version of the pure compound. Because of the high dilution 

required, in order to be within the linear range of the instrument, the preparation of 

the calibration standard is frequently made by serial dilution rather than in a single 

step. In order to provide standard solutions at sufficiently low concentration, a 

miniscule amount of the pure substance will be required, the measurement of which 

is subject to extreme error. Thus, it is preferable to deal with potential dilution 

errors, rather than with the large error associated with the measurement of a vary 

small amount of the pure substance. 

The initial standard is usually obtained either as a pure material or as a prepared 

certified solution of a given concentration of the pure compound or compounds. In 

preparing the stock solution of the calibration standard, great care must be 

exercised in measuring weights and volumes as accurately as possible, since all the 

analyses following the calibration will be based on the accuracy of the calibration, 

and the accuracy of the analytical data is dependent on the calibration curve. Table 

8-2 summarizes the valid lifetime of primary and secondary standards used in many 

tests. These lifetimes should be taken as a guide only. It is the analyst's 

responsibility to assure that all standards used are within the standard solution 

holding time, and to prepare fresh standard solutions, whenever necessary. In 

preparing working solutions, or using working solutions, the analyst must check for 

signs of deterioration of the standard, such as the cloudiness, precipitation, or 

discoloration. The standard must also be periodically compared with previous runs 

of standards, and with independently prepared standards to assure that response 

factors fall within an historically accepted range. 

All standards and standard solutions of organic compounds will be maintained in 

glass containers, and will be protected from light. The position of the meniscus in 

each container will be marked after each time that the container is opened, so that 

changes due to evaporation can be detected. 

Metals and fluoride working solutions and stock solutions will be kept in 

polyethylene containers at room temperature. The position of the meniscus will be 
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marked each time a solution is used to insure that concentration changes due to 

evaporation are detected. 

Before using any standard solution, the analyst will examine it for signs of 

precipitation and changes in color. If precipitation has occurred, the solution will be 

discarded and a new standard prepared. Discoloration frequently is only a warning 

sign, but will not affect the results. If a solution is discolored, the analyst will 

compare the results with historically established response factors, to assure that the 

solution is still within the operating range of the method, and within experimental 

error of its original concentration. 

For each stock standard solution that is prepared, accurate records will be kept in a 

special logbook used only for the maintenance of standards data. The following 

information will be entered in the logbook at the time of stock standard 

preparation: 

a. Date of the standard preparation; 

b. Application for which the standard is being prepared; 

c. For each compound, the supplier of the primary standard, the batch 

number, and the amount taken; 

d. The solvent identification (compound, supplier, batch number); 

e. The final volume of the stock standard; 

f. The identification number assigned to the stock standard preparation; 

and 

g. The name of the analyst preparing the standard. 

In preparing the diluted working standards, it is the analyst's responsibility to make 

sure that the stock standard is of valid vintage. The preparation of all working 

standards is also recorded in the logbook. The same information as the stock 

standard is recorded in the logbook. 

The working standards for organic analysis will be stored in a freezer in the work 

area. No other samples or extracts will be stored in the same freezer. The working 

standards for metals will be stored in the work area in a cabinet or shelf designated 
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for standards only. The IIJetals standards do not need refrigeration. For other 

parameters, the working standards will be maintained in either a refrigerator or at 

room temperature in the work area, but at specifically designated cabinets or 

shelves, where no other materials are being stored. 

8.6 Corrective Action 

There are many laboratory functions which may require corrective action. The 

decision to undertake corrective action, and the ensuing action must be documented 

so that traceability can be maintained. The point of originating the corrective action 

varies, depending upon the mode of detection that such action is necessary. It is 

generally the role of either the QA/QC Manager or the Department Section 

Manager to initiate such action. Those actions that affect the quality of the data will 
be recorded and the record maintained by the QA/QC Manager. The procedures 

for appropriate corrective actions is detailed in Section 14. 

8. 7 Identiffcation or Potential Problems 

The QA/QC Manager will be responsible for informing the Section Manager and 

the Laboratory Director that a problem appears to exist in a particular type of 

analysis, and the data of that type of analysis will not be accepted until the problem 

is isolated and corrected. It will be the responsibility of the Section Manager to 

address the identification of the source of the problem, and the responsibility of the 

Laboratory Director to assure that the Section Manager is acting upon the need for 

corrective action. 

In some situations, the need to correct an operation is apparent to the analyst, and 

does not originate from the data validation process. For example, instrumental 

failures arc determined by the analyst, and the corrective action is taken in the form 

of repairing the instrument either through a service call or through the laboratory 

personnel. Such action must be recorded in the instrument maintenance log, and 

the QA/QC Manager will be informed of such action so that close scrutiny can be 

paid to the analyses preceding the instrumental failure. If these analyses met the 

required acceptance criteria, no further action will be taken relative to that data. 
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TABLES-1 

INTERFERENT AND ANALYTE ELEMENTAL CONCENTRATIONS 

USED FOR ICP INTERFERENCE CHECK SAMPLE 

Analytes <m1/n Interferents <m1/D 

Ag 1.0 Al 500 
Ba 0.5 Ca 500 
Cd 1.0 Fe 200 
Co 0.5 Mg 500 
Cr 0.5 
Cu 0.5 
Mn 0.5 
Ni 1.0 
Pb 1.0 
V 0.5 
Zn 1.0 
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TABLE 8-2 

STANDARDS AND SOLUTIONS HOLDING TIMES 

MATERIAL HOLDING TIM~ 
Pure Stock Working 

Compound Solution Solution 

Volatile organic compounds 
0 0 

for GC or GC/MS analysis 1 Yr@-10 C 2 Mo@-lO"C 1 Wk@-10 C 

Semivolatile organic compounds 
for GC or GC/MS analysis 1 Yr@4°C 1 Yr@4°C 6 Mo@-lO"C 

PesticidejPCBs 1 Yr@4°C 1 Yr@4°C 6 Mo@-lO"C 

Metals for ICP analysis lndef. @RT 1 Yr@RT 6Mo@RT 

Metals for GFAA analysis lndef.@RT 1 Yr@RT 6Mo@RT 

0 

f1uoride Indef.@RT 1 Yr@4C 6Mo@4°C 
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9;0 DATA REDUCTION, VALIDATION AND REPORTING 

Data transfer and support are essential functions in summarizing information to 

support conclusions. It is essential that these processes are performed accurately 
and, in the case of data reduction, accepted statistical techniques are used. 

9.1 Data Reduction 

For most analyses, data reduction involves the comparison of samples to a standard 

reference curve. Samples (or extracts) are diluted within the concentration range of 

the curve. To verify the linearity of the curve, the linear regression coefficient is 

calculated according to the following equation: 

r 

The acceptable values for the regression coefficient were given in Section 8. The 

sample results are calculated according to the following formula: 

y = mx + b 

where y is the ordinate, x is the abscissa, m is the slope, and b is the y intercept. 

Results from analyses that do not make use of a standard curve are calculated by the 

appropriate formula given in the method, taJcing the number of significant figures 
into account. 

The digits in a number that are "significant" are comprised of those that are known 

with certainty, wm the first digit whose value is in doubt. For example, if three 

successive weighings of a sample yield the values 0.656, 0.658, and 0.662, the 

calculated average weight would be 0.658666. Obviously the weighings are not 

reliable in the third decimal place, so that the measurement contains three 
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significant figures (two certain digits and one about which there is some doubt). 

The average, therefore, should contain the same number of significant figures and 

should be rounded off to 0.659. This rounding off is done according to the following 

rule: if the digit following the last significant figure is greater than 5, the significant 

figure is raised by 1; if less than 5, no change is made; if equal to 5, the last 

significant figure should be rounded up, if odd, and rounded down, if even. For 

example, 0.66050 would be 0.660 ( three significant figures). Zeros following a 

number after the decimal are counted as significant figures ( 4.250 has four 

significant figures). Zeros preceding a number, or following a number before the 

decimal, are not counted. Thus, both 0.066 and 66,000 have only two significant 

figures, but 166.0, and 660.0 have four. 

When making calculations involving measured values, results must be expressed so 

that they contain only the number of significant figures justified by the certainty of 

the original measurement. For example, addition or subtraction results are rounded 

off to the position of the number containing the least accurately known value: 13.4 
+ 1478.224 = 1491.624, rounded off to 1491.6. Multiplication or division results are 

expressed with the same number of significant figures as the least certain original 

value used in the calculation: 31 x 350.1 = 10,853.1, rounded off to 11,000. 

All concentrations for analytical measurements, except for pH, will be reported in 

appropriate units of part per billion for solids (ug/kg) and liquids (ug/1) depending 

on the individual analytical instrument detection limits. 

Some groundwater analyses will be performed using mass spectroscopic methods. 

The laboratory will utilize a library mass spectrum matching for verification of the 

accurate identification of individual analytes. If the data validator has the 

appropriate mass spectroscopic experience and can identify inaccurate library 

identifications, then action will be taken to accurately identify unknown or 

misidentified analytes. 

Another potential problem for reduction of results pertains to the case of outlier 

values (reported outside the "expected" range of concentrations). Since many 

factors could potentially cause an outlier, including an actual real extreme result, 
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any attempt to correct or remove outlier data values must be accompanied by 

validated documentation to prove that the data is not correct as presented. 

9.2 Data Validation 

All data obtained will be validated in four steps. First, during the field operations, 

field measures will be validated at the time of collection by the Team Leader by 

following standard procedures and using QC checks. Second, all laboratory 

analytical results will be validated by the laboratory designee who is the specific 

analytical task leader. Third, a laboratory designee, other than the analyst, who is 

independent of the analysis and the project will validate the data. Last, as requested 

by NYSDEC, twenty-five percent of all one-time collected analytical data collected 

will be validated by an independent third party. 

Field Data Validation 

Validation of field obtained data as well as ongoing QA/QC checks of 

environmental samples being taken is performed on two levels. First, all data is 

reviewed during the time of collection and second, all data is reviewed by secondary 

field personnel. If the Team Leader is performing the initial review, a designee will 

do the secondary review. Otherwise, the Team Leader will perform the secondary 

review. In review of the field data, care will be taken to ensure correct codes, units, 

sample locations, as well as other pertinent information is included and correct. 

Any inconsistencies discovered will be resolved immediately, if possible. 

Additionally, the Team Leader will be responsible for ensuring that accurate and 

correct data and representative samples are obtained by following field objectives as 
they are described in the respective work plans. It is important that the Team 

Leader makes sure the field team adheres to the approved work plans and follows 

QA/QC, measures as outlined in this document including the proper calibration of 

instruments, sampling according to standard operating procedures, and taking of 

sufficient sample volume. 
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Laboratocy Data Validation 

The respective Laboratory Department Manager will validate all laboratory data, 

prior to reporting, originating from his or her section. Some of the following 

QA/QC measures are reviewed or procedures are used: 

1) A standard curve is prepared prior to sample analysis. 

2) The standard regression coefficient is within the acceptable range. 

3) Standard reference materials are analyzed at proper frequencies and 

acceptable results are obtained. 

4) The reagent blanks are analyzed at the proper frequency. 

5) Precision requirements of this plan are met. 

6) Accuracy requirements of this plan are met. 

7) Completeness requirements of this plan are met. 

8) Samples are analyzed within the proper sample holding times. 

9) All calculations are verified as correct. 

10) Proper units are reported. 

11) The proper methodologies were used. 

Besides this review of analytical results and project specific precision, accuracy, and 
completeness requirements, the Laboratory Department Manager will perform 

unannounced audits of report forms and other data sheets as well as daily reviews of 

instrument logs, performance test results, and analyst performance. Any review of 

analytical results or internal QA/QC, checks that indicate problems, immediate 

corrective actions will be taken and all data collected since the previous approved 

QC, audits will be reviewed for validity. 
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Independent Data Validation 

All raw data is validated before reporting by the Laboratory Quality Assurance 

Manager or his designee, who is independent of the analyst and the project. The 

Laboratory QA Manager can be shown to be independent of the project as the data 

reviewed is only identified to laboratory personnel, except those who assemble data 

for reporting, by the laboratory's sample identification numbers. Thus, the 

Laboratory QA Manager or his designee will not know the identity of the site or 

sample locations and could not knowingly influence what was reported. 

The Laboratory QA Manager must be independent of the analyst to preserve the 

integrity of the quality assurance review. However, additional steps are taken to 

ensure this integrity by the use of performance and system audits which are 

documented and reviewed by the Laboratory QA Manager and by the Laboratory 

Department Manager. 

The validation performed by the independent data validator will be based on 

QA/QC and analytical results which are dependent on the analysis performed. 

Generally, these QA/QC checks include criteria such as holding times, instrument 

performance, calibrations, blanks, surrogate recoveries, and matrix spike/matrix 

spike duplicate recoveries to determine if problems exist with interferences or 

instrument problems which could affect accuracy and precision of the reported data. 

Third Party Data Validation 

The procedures to be . followed for the required third party data validation are 

defined in Appendix H. Twenty-five percent of all one-time collected analytical 

data from the RF A WP, RFIWP, and RF A SSVWP will be independently validated 

by a qualified and experienced validation/subcontractor. 
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9.3 Data Reporting 

Once the data have been validated by laboratory personnel, the results are entered 
into the LIMS system where they are stored prior to reporting. The data entered 
into the LIMS system is backed-up on cassette memory tapes approximately every 
36 hours. In the event of a system failure or accident the data is re-entered from the 
validated reports. When all analyses are completed, the laboratory will issue a final 

report including the results of the validation reviews. The Laboratory QA Manager 

will check the final report to ensure that no errors have been made in transcription 

from the raw data. He will then issue the report to the Laboratory Manager for 

distribution. All applicable QC data (as shown in Section 10) are included with the 

final report. From there, the CLP-type analytical data packages will be submitted, 

as required to meet the 25% overall frequency, to the independent third party 

validator. The representative 25% will be arbitrarily selected, making sure all one­
time sampling event analyses and sampling media are adequately represented. 

Ar-4 
As is specified in th~ NYSDEC QAPjP Guidance Document, only sample analyses 

collected under R~ d RF A investigations which are planning a one time 

sampling event require data validation to ensure the validity of data collected. 

These one time events include soil sampling for the storage and open burning areas 
under the RFAWP, the soil borings around MW-1 under the RFIWP, and the UST 

soil borings and rinsate sampling under the RFA SSVWP. 

The third party validators will return the data packagers with individual unbiased 

narratives reporting problems noted (including QC limit violations) and data 

usability recommendations. Any significant problems noted will be examined for 

the potential affect on other unvalidated data packages. If deemed necessary, other 

potentially affected data packages will be validated by the third party validators. 
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10.0 QUALI1Y CONTROL PROCEDURES 

Quality control (QC) procedures and checks are used to verify the accuracy of 

investigation data. Field QC checks are used to identify potential problems with 

sampling procedures such as inconsistent use of standard operating procedures or 

field introduced sample or water supply contamination and/or problems with 

sample homogeneity or representativeness. 

10.1 Field QC Checks 

To check the quality of data from field sampling efforts, blanks and duplicate 

samples will be collected for analysis. These samples will be treated as separate 

samples for identification, logging, and shipping. Analytical results on blanks and 

duplicates will be reported with the appropriate field sample data. 

Rinsate and Trip Blanks 

All field blanks (trip and rinsate) are used to check for constituent contamination 
introduced by the bottle or the sampling environment (trip) or by the sampling 

equipment (rinsate). These QC checks are used to verify the validity of the field 

sampling effort. Their use was described in Section 5.9. 

Duplicate (Split) Sample Collection and Analysis 

A minimum of one of every 20 samples will be collected and analyzed in duplicate 

to evaluate the precision of both the collection and analytical procedures as 

described in the NYSDEC QAPjP Guidance. Duplicate samples (splits) will be 

collected by field personnel and submitted to the laboratory for analysis. The 

relative percent difference will be calculated from the duplicate analysis for the 

particular compounds of interest. Should the relative percent difference be 

excessive for the material analyzed and method used, other quality control 

parameters will be evaluated to determine whether the duplicates or the entire set 

needs to be reanalyzed. 
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10.2 Internal Laboratory QC Checks 

The following internal laboratory QC checks are performed for most analyses to 

ensure the measurement systems are under control: 

a) Initial and continuing calibration 

b) Calibration check compounds and reagent blanks 

c) Preparation blanks 

d) Matrix spike and matrix spike duplicate analysis 

e) Quality control charts 

f) Surrogate spike standard performance evaluation 

Initial and ContinuinK Calibration 

Each measurement system must be calibrated immediately prior to use and be 

shown to maintain the calibration throughout the course of the analysis. Calibration 

procedures were discussed in Section 8 and are described in more detail in the 

respective analytical methodologies. 

Calibration Check Compounds and ReaKent Blank 

The respective calibration check compounds and reagent blanks are analyzed 

periodically throughout the course of the analysis, depending on the required 

analysis. The exact frequencies and methods of use are described in more detail in 

the respective analytical methodologies. 

Preparation Blanks 

A preparation blank is run with each batch of samples received for analysis, 

depending on the analysis. Compound responses observed in the blank at levels 

above the reportable detection limit are reviewed for possible laboratory 

contamination. H high blank values are observed, laboratory glassware and reagents 

will be checked for contamination and the analysis of future samples halted until the 

system can be brought under control. A high blank value is defined as a value 
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■ Recalculate or reinject/repurge the sample or extract or re-extract 

and reanalyze the sample. 

If any of these measures listed above fails to correct the problem, the analytical 

system will be considered out of control and the problem must be corrected before 

continuing. 

10.3 Organic Analyses - Gas Chromatographic (GC) 

This section outlines the minimum quality control operations necessary to satisfy the 

analytical requirements associated with the determination of organic parameters 

using gas chromatographic techniques. 

Initial Calibration Verification 

In order to verify the linearity of the initial five point calibration curve (Section 8.3), 

the percent relative standard deviation ( %RSD) between calibration factors must 

not differ by more than 20%. Alternatively, the linear regression coefficient must be 

at least 0.995. 

ContinuinK Calibration Verification 

The working calibration curve or calibration factor must be verified after every eight 

samples by the analysis of a continuing calibration verification solution (CCV). If 
the response for any . analyte varies from the predicted response by more than 

±.15%, a new calibration curve must be prepared and all samples after the last good 

CCV reanalyzed. 

Surmeate Spike Standard Performance Evaluation 

Surrogate standards will be used for gas chromatographic procedures as described 

previously in Section 102. Surrogate compounds and recovery levels are given in 

the applicable methods. 
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ReaKent Blank 

Each batch of samples will be accompanied by a reagent blank. The reagent blank 

will be carried throughout the entire analytical procedure including sample 
preparation or extraction, as applicable, to check contamination introduced by 
exposure to the laboratory environment. 

Matrix Spike /Matrix Spike Duplicate Analysis 

These parameters will be run at the frequency as stated previously in Section 10.2 

and will follow the procedures as shown in the applicable methods. 

10.4 Organic Analyses - GC/Mass Spectrometry (GC/MS) 

This section outlines the minimum quality control operations necessary to satisfy the 

analytical requirements associated with the determination of TCL volatile organics 

by GC/MS. At all times, the most current versions of the required protocol will be 

employed by the laboratory. 

TuninK and GC/MS Mass Calibration 

Prior to initiating data collection, it is necessary to establish that a given GC/MS 

meets the standard mass spectral abundance criteria. This is accomplished through 

the analysis of tuning compounds. The ion abundance criteria for each calibration 

compound should be met before any samples, blanks, or standards can be analyzed. 

GC/MS Initial System Calibration 

Prior to the analysis of samples and after tuning criteria have been met, the GC/MS 

system must be initially calibrated at a minimum of five concentrations to determine 

the linearity of response utilizing TCL compound standards. Once the system has 

been calibrated, the calibration must be verified each 12 hour time period for each 

GC/MS system. 
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A minimum of five different concentrations plus the three designated internal 
standards at constant concentrations will be used to develop the calibration curve. 

Once the initial calibration is validated, the average response factors and percent 

relative standard deviations for all TCL organic compounds will be calculated and 
reported. 

System Performance Check Compound Response 

A system performance check will be performed on the calibration curve before it is 

used. Performance check compounds are used to check compound instability and 

check for degradation caused by contaminated lines or active sites in the system and 

are usually the first to show poor performance and tend to decrease in response as 

the chromatographic system or the standard material begins to deteriorate. 

Therefore, they must meet the minimum requirements when the system is 

calibrated. 

GC/MS Continuin& System Calibration 

Each 12 hours during sample analysis a continuing calibration standard will be run. 

The response factor data from the standards for each 12 hours will be compared 

with the average response factors from the initial calibration for each instrument. H 
the minimum response factors for individual compounds in the verification standard 

fall outside acceptable quality control criteria, appropriate corrective action will be 

taken prior to further sample analysis. 

Calibration Check Compounds 

After the system performance check is met, calibration check compounds are used 

to check the validity of the initial calibration. If the response for any calibration 

check compound varies from the calibrated response by more than the criteria 

limits, corrective action will be taken. 
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10.5 Metals by Inductively Coupled Plasma (ICP) 

This section outlines the minimum quality assurance operations necessary to satisfy 

the analytical requirements associated with the determination of metals by ICP. At 

all times, the most current revisions of the applicable protocol will be implemented 

by the laboratory. 

Initial Calibration and Continuin~ Calibration Verification 

At the start of instrumental operation, the ICP will be calibrated according to the 

manufacturer's instructions and current protocol. Immediately after the ICP system 

has been calibrated, the accuracy of the initial calibration shall be verified and 

documented for every analyte by the analysis of EPA Initial Calibration Verification 

(ICY) Solution(s) at each wavelength used for analysis. When measurements 

exceed the control limits for inorganic analyses, the analysis must be terminated, the 

problem corrected, the instrument recalibrated, and the initial calibration reverified. 

During continued analysis of metals by ICP a Continuing Calibration Verification 

(CCV) Solution(s) will be analyzed at each wavelength after every tenth sample. 

Each CCV analyzed must reflect the conditions of analysis of all associated 

analytical samples (the preceding 10 analytical samples or the preceding analytical 

samples up to the previous CCV). 

H the deviation of the continuing calibration verification is greater than the control 

limits specified, the analysis must be stopped, the problem corrected, the instrument 

must be recalibrated, the continuing calibration verified and the reanalysis of the 

preceding 10 analytical samples or all analytical samples analyzed since the last 

good calibration verification must be performed for the analytes affected. 

Preparation Blank Analysis 

At least one preparation (or reagent) blank consisting of deionized distilled water 

processed through each sample preparation procedure (i.e., water, solids) will be 
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analyzed with every 20 samples, or with each group of samples digested, whichever 

is more frequent. Specific procedures are detailed in the current protocol. 

ICP Interference Check Sample Analysis 

To verify inter-element and background correction factors, an ICP Interference 

Check Sample, Quality Control Sample and Linear Range Verification Sample, will 

be analyzed at least twice per eight hours of operation, or once during and again at 

the end of analysis. If these monitoring checks fall outside the allowable criteria, 

appropriate corrective action will be taken according to current protocol. 

Matrix Spike Sample Analysis 

Matrix spiked sample analysis is designed to provide information about the effect of 

sample matrix on the digestion and measurement methodology. The spike is added 

before the digestion and prior to any distillation steps. At least one spiked sample 

analysis will be performed on each group of samples of a similar matrix type (i.e., 

water, soil) and concentration (i.e., low, medium) for every 20 samples. Samples 

identified as field blanks cannot be used for spike sample analysis. Spike recovery 

limits range from 75-125 percent for metals as defined in the current protocol. If 
these limits are not obtained, appropriate action will be taken. 

Duplicate Sample Analysis 

At least one duplicate sample will be analyzed from each group of samples of a 

similar matrix type (i.e., water, soil) and concentration (i.e., low, medium) for every 

20 samples. Samples identified as field blanks cannot be used for duplicate sample 

analysis. A control limit of 20% Relative Percent Difference shall be used for 

aqueous original and duplicate values greater than or equal to five times the 

detection limit. A control limit of ( + /-) the detection limit must be used for sample 

values less than five times the detection limit. 
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10.6 Metals by Graphite Furnace Atomic Absorption (GFAA) 

Graphite Furnace Atomic Absorption (GFAA) analysis will be performed on metals 

not amenable to analysis by ICP. These metals include arsenic, lead, selenium and 

thallium. The analysis of these metals by GFAA will be in accordance to current 
protocol. 

All furnace analyses, except during Full Methods of Standard Addition (MSA), will 

require duplicate injections for which the average absorbance or "concentration" will 

be reported. All analyses will fall within the calibration range. The raw data 

package will contain both absorbance or "concentration" values, the average value 

and the relative standard deviation (%RSD) or coefficient of variance (CV). For 

concentrations greater than the CRDL, duplicate injection readings will agree 

within 20 percent RSD or CV, or the sample will be rerun once, as specified in 

current protocol. 

All furnace analyses for each sample will require at least a single analytical spike to 

determine if the MSA will be required for quantification. The spike will be 

analyzed and prepared in accordance to current protocol. The quality 

assurance/quality control (QA/QC) procedures defined by the current protocol will 

be followed when performing the specified analysis. 

An initial calibration curve will be established using a blank and a minimum of four 

standards of different concentrations. The calibration curve will be confirmed with 

a standard and reagent blank before sample analysis. 

To assure instrumental stability, a calibration check will be run every 10 samples. If 
these instrument calibration checks should fall outside allowable criteria, the 

instrument will be recalibrated and all preceding samples, to a prior good 

calibration, will be reanalyzed. 

The GF AA analysis will include at least one reagent blank, before the digestion 

sample spike and sample duplicate, for every 20 samples of similar matrices. 
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10. 7 General Chemistry Parameters 

Matrix spikes, duplicates and reagent blanks will be run at the same frequency as 
described in the current protocol or as described previously in general terms in 

Section 10.2. 
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11.0 PERFORMANCE AND SYSTEM AUDITS 

Two types of audit procedures are conducted during this project: performance and 

system audits. These audits will be performed on laboratory activities as well as 
field activities. 

11.1 Performance Audits 

Laboratmy Performance Audits 

Laboratory performance audits are conducted by the Laboratory Quality Assurance 

Manager on a monthly basis. Each laboratory analyst is given a performance 

evaluation sample containing analytes for the parameters which he/she usually 

performs. These audit samples are used to identify problems in technique or 

methodologies which could lead to future analytical problems. 

Additionally, the laboratory performance audits include verification of each 

analyst's record keeping, proper use and understanding of procedures, and 

appropriate analytical documentation. Corrective action will be taken for any 

deficiencies noted during the audit. 

Field Performance Audits 

Field performance audits are performed directly by the Team Leader and indirectly 

by the performance of field QC samples. All field obtained data will be reviewed by 

the Team Leader, as they are generated, for accuracy and clarity in order to ensure 

their reproducibility after completion of field activities. The analytical results of the 

field blanks and replicate samples are indirect audits of the level of performance of 

field activities. 
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■ Level of QA conducted per each field team; 

■ Contingency plans in case of equipment failure or other events 

preventing the planned activity from proceeding; 

■ Decontamination procedures; 

■ Level of efficiency with which each team conducts planned activities 

at one site and proceeds to the next; and 

■ Sample packaging and shipment. 

Any discrepancies discovered during the field system audit, and corrective actions 

taken, will be noted in the field log book by the team leader and a supplemental 

report will be filed with the project manager. 

11.3 Corrective Actions 

Corrective actions will be taken by the field team leader or audit team immediately 

upon discovering any discrepancy in the system that might affect the data being 

collected. The need for corrective actions may be identified by system or 

performance audits or by standard quality control procedures. The important 

aspects of the corrective action are outlined below: 

■ Identification and definition of the problem; 

■ Assignment of responsibility for investigation of the problem; 

■ Investigation and determination of the cause of the problem; 

■ Determination of a corrective action to eliminate the problem; 

■ Assigning and accepting responsibility for implementing the corrective 

action; 

■ Implementing the action and evaluating its effectiveness; and 
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■ Verifying that the action has eliminated the problem. 

Once a corrective action is initiated the Quality Assurance Manager should review 

the problem, the corrective action taken, the results of that action, and ensure that 

the action has resolved the problem. 
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12.0 ASSESSMENT PROCEDURES FOR LABORATORY DATA 
ACCEPTABILI1Y 

The following describes the procedures that will be employed to evaluate the 

precision, accuracy, completeness, representativeness, and comparability of the 
generated data. 

12.1 Precision 

Precision is a measure of agreement among individual measurements of the same 

property under prescribed similar conditions. Precision is assessed by calculating 

the relative percent difference (RPD) of replicate spike samples or replicate sample 

analyses according to the following equation: 

RPD = I RI - R21 
(Rl + R2)/2 

12.2 Accuracy 

X JOO where RI = result 1 
R2 = result 2 

Accuracy is a measure of the closeness of an individual measurement to the true 

value. Accuracy is. measured by calculating the percent recovery (%R) of known 

levels of spike compounds as follows: 

R = 
determined value of spilced sample 

theoretical value of spiked sample 

12.3 Completeness 

X ]00 

Completeness is a measure of the amount of valid data obtained from a 

measurement system, expressed as a percentage of the number of valid 

measurements that should have been collected. It is calculated as follows: 

Completeness (%) = 
number of valid samples reported 

X ]00 
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total number of samples analyzed 

U.4 Representativeness 

Representativeness is the degree to which data accurately and precisely represents a 

characteristic population, a process control, or an environmental condition. 

Appropriate sampling procedures will be implemented so that the samples are 

representative of the environmental matrices from which they were obtained. The 

sampling procedures are described in the respective work plans. 

12.5 Comparability 

Comparability refers to the degree to which one data set can be compared to 

another. Appropriate sampling and analytical processes will be implemented so 

that the samples of similar matrices may be compared. 

12.6 Quality Control Charts 

Quality control charts are prepared after every 20 determinations of precision and 

accuracy. The charts are prepared by determining the mean value of the 

determinations and setting control limits at .±. 2 standard deviations from that mean. 

The following equations are used: 

" mean = f - r: xir, 
i 1 

j 1 n 2 
standard deviation - E (zi-x) 

n-1 i l 

The control limits should approximate the values given in Table 4-1. If the limits 

are found to be outside these values, the measurement system is examined to 

determine if possible problems exist. Example control charts are shown in Figure 

12-1. 

Seneca Falls/Philips 
288788-17 BBfDCC#Q647 7fJ2 12 -2 



& 
w 

0 u 
w 
a:: 

.., 
u z 
w 
C .., 
I. 
I. 
0 ... 
z .., 
u 
C .., 
CL .., 

~ .., 
C 

DCC#Q47 

120 

110 

100 

90 

80 

70 

'50 

20 
19 

1e 
17 

16 
15 1. 
13 

12 

11 

10 

9 

• 
7 

• 
! 

• 
3 
2 
I 

0 

FIGURE 12-1 
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13.0 PREVENTIVE MAINTENANCE 

Periodic preventive maintenance is required for equipment whose performance can 

affect results. Most analytical instruments require periodic maintenance in order to 
prevent inaccurate results. Instrument manuals are kept on file for reference if 

equipment needs repair. Troubleshooting sections of manuals are often useful in 
assisting personnel in performing maintenance tasks. 

All major laboratory instruments are under service contract so that trained 

professionals are available on call to minimize instrument downtime. 

13.1 Glassware Preparation 

Glassware used . for analysis is thoroughly cleaned by laboratory personnel 

immediately after each use. Special cleaning procedures are described in detail 

based on analysis in Table 5-1 as required by the NYSDEC RCRA QAPjP 

Guidance Document. 

13.2 Routine Preventive Maintenance (Field and Laboratory Equipment) 

Routine preventive maintenance for laboratory equipment shown in this section are 

as described in Keystone Environmental Resources, Inc., Laborat01y Standard 

OperatinK Procedures. 

Gas ChromatoKfaphs 

1) Change septa daily 
2) Periodically clean detectors 
3) Replace columns when instrument response deteriorates 

Mass Spectrometers 

1) Periodically dismantle and clean the ionizing source 
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Inductively Coupled Plasma Spectrophotometers 

1) Change pump tubing every 4 days of operation or as needed 

2) Clean nebulizer daily or as needed 

3) Periodically clean and replace torch and chimney extension 

Atomic Absorption Spectrophotometers 

1) Clean contact cylinders daily 

2) Check pyrolytic tube and platform daily 

3) Replace contact cylinders every 3 months or as needed. 

Analytical Balance 

1) Check daily with class S weights 

2) Clean and calibrate once per year 

pH Meters 

1) Store electrodes in pH 7 buffer when not in use 

2) Keep hole for filling solution plugged to prevent evaporation of filling 

solution when not in use 

3) Replace filling solution as needed 

Conductivicy Meter 

1) Keep battery fully charged 
2) Replatinize cell when response becomes erratic or platinum backing 

has flaked off the cell 
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14.0 CORRECTIVE ACTION 

Corrective action procedures are divided into two subgroups: methods corrective 

action and systems corrective action. These corrective actions are implemented 

whenever system or performance audits note deficiencies or when QC procedures 

indicate a potential analytical problem. 

14.1 Methods Corrective Action 

Methods corrective action is initiated by the Analyst and Department Section 

Manager at the time of analysis. Recoveries that fall outside the acceptable window 

limits established by the laboratory or the supplier of the control sample is an 

example of a reason to initiate methods corrective action. Poor response or poor 

sensitivity check response are other causes that require methods corrective action. 

The analyst is required to terminate analysis when any of the above problems are 

noted, locate the problem and correct it. This may take the form of recalibration of 

standards, reanalyzing a sample or in extreme cases, general maintenance of the 

instrument hardware. Documentation of the latter is done in the instruments log 

book. Satisfactory methods corrective action will be the proper response that 

corrects the problem for which the action was taken. 

14.2 System Corrective Action 

The Laboratory Quality Assurance Manager initiates the systems corrective action. 

A memo is generated which is addressed to the Section Manager responsible. A 

copy of the memo is filed in a folder designated for such. The Section Manager 

then a.Migns the responsibility of the required corrective action to the appropriate 

analyst. Systems corrective action is initiated as a result of any of the following: 1) 

Poor result in a performance audit (internal or external) or 2) Poor result in an 

interlaboratory performance test program. 

When satisfactory progress has been achieved on each requested action, the analyst 

describes the nature of the problem and the action that was taken to resolve it on 
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the Notification of Invalid Analysis and/or Data Form (See Figure 14-1). Action 

here may involve extensive study of extraction solvents, digestion acids, standards 

from more than one source, etc. The Section Manager reviews the process to verify 

that the corrective action implemented has resolved the problem, then signs and 

dates the form. This form is given to the Laboratory Quality Assurance Manager . 

The Laboratory Quality Assurance Manager evaluates the corrective steps taken, 

and if satisfied that no further action is required, signs the Notification of Invalid 

Analysis and/or Data Form and files it in a folder designated as such. If more 

corrective steps should be taken, the Laboratory Quality Assurance Manager sends 

the form back to the Section Manager with comments, suggestions, etc. and the 

corrective process starts again. 
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Figure 14-1 
NOTIFICATION OF INVALID ANALYSIS AND/OR DATA 

~ect1on No: 14 
Revision No: 2 

Date: 6/92 
Page 3 oCJ 

WORK ORDER# _________ .DATE ANAL Y2ED 
--------------

SAMPLE #(s) 
CLIENT _____________ PARAMETER _________ _, __ _ 

ORIG INA TING DEPARTMENT: 

___ GC,HPLC 

___ GC/MS 

___ METALS 

___ WET CHE.MISffiY 

Invalid data submitted to Data Management(i.e. "finalized"): YES __ NO 

ACTION 

___ EX"IRACTIONS 

___ OTI-IER _____ _ 

I. State the analysis and/or reporting problem rca>gnizcd: Analyst or Manager _______ Date ____ _ 

II. State what action was taken to correct the problem: 

Individual completing the nccaaary corrective action _____________ Date ______ _ 

APPROVALS 
I. MANAGER OF ORIGINATING DEPARTMENT 
The problem appcan __ labonto~ (e.g. p~ instrument) related. Signature ______ Date ___ _ 

__ sample (e.g. matnx, volume) related. 

II. PROJECT MANAGER 
The client was contacted. Signature Date 

--was DOl ---------------· -------

IIL OC MANAGER 
Additional follow-up ___ !I DC"O'Al,Y. Signature. _____________ Datc ______ _ 

___ 11aoL 

1. 

2. 

3. 

COMMENTS 

HOW TO USE: Uee oe1y oae DOCHk::erioa Slleet to tract IDd docmaeDC oee comac,a problaa related to umplm woc:iated with a lin&1c 
wort order. 
WHEN TO USE: 6mm iaidarc cwrytime ilMlid data ii aabmitted to Dara u, I m me(« Wwttbia UMS), 6t!l2 
&!ID iairilrc ~ rbc problem Slllllll be c:b1ncraim1 • .._., llbontory-nlated. 
Sbovkl pgt be iDirilled for procedure« ia1rnaeat rdllal proe-. pJliuvely ilollted IDd CIDffllC1ed prior to reponina raulta (the invalid 

~ beine muted "YOid"oa imtnlmmt cwbeacll lbem). 
DISTRIBUTION: Oace illWated. cmaplele tllil.-~ eppronll, IDd aabmitwitll cllui to Deui Ma.....,,..,.•@ 

. .. KEYS'IONE 
_..._IUOlaCULTII. 
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15.0 QA REPORTS TO MANAGEMENT 

This QAPjP provides a documentable mechanism for the assurance of quality work 

performed for the Seneca Falls site. Audit reports (Section 11.0) will be provided to 

management by the Laboratory Manager as a means of tracking program 
performance. Additionally, periodic assessments of measurement data accuracy, 

precision, and completeness and significant QA/QC problems will be provided to 

management by the Laboratory QA Officer and independent data validator. 

Field QA reports will be submitted periodically during field activities to report the 

daily field progress, compiled field data sets, and corrective actions documentation. 

Any situations requiring immediate corrective action measures will be brought to 

the attention of the Project Manager. 
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TABLES-I 

INTERFERENT AND ANALYfE ELEMENTAL CONCENTRATIONS 

USED FOR ICP INTERFERENCE CHECK SAMPLE 

Analytes <metn Interferents <meln 

Ag 1.0 Al 500 
Ba 0.5 Ca 500 
Cd 1.0 Fe 200 

Co 0.5 Mg 500 
Cr 0.5 
Cu 0.5 
Mn 0.5 
Ni 1.0 
Pb 1.0 
V 0.5 
Zn 1.0 
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TABLE 8-2 

STANDARDS AND SOLUTIONS HOLDING TIMES 

MATERIAL HQLDING TIME 
Pure Stock Working 

Compound Solution Solution 

Volatile organic compounds 
0 0 

for GC or GC/MS analysis 1 Yr@-10 C 2 Mo@-lO"C 1 Wk@-10 C 

Scmivolatile organic compounds 
for GC or GC/MS analysis 1 Yr@4°C 1 Yr@4°C 6 Mo@-lO"C 

Pesticidc/PCBs 1 Yr@4°C 1 Yr@4°C 6 Mo@-lO"C 

Metals for ICP analysis Indef.@RT 1 Yr@RT 6Mo@RT 

Metals for GFAA analysis Indef.@RT 1 Yr@RT 6Mo@RT 

0 

fluoride Indef.@RT 1 Yr@4C 6Mo@4°C 
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TABLE 4-2 

LIST OF SEMI-VOLATILE ORGANIC COMPOUNDS 

4-Chloro-3-Methylphenol 
2-Chlorophenol 
2,4 Dichlorophenol 
2,4 Dimethylphenol 
2,4 Dimethylphenol 
2,4 Dinitrophenol 
2-Methyl-4,6-dinitrophenol 

Accnaphthene 
Accnaphthalene 
Anthraccne 
Benzo( a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Benzo(ghi)perylene 
Benroic Acid 
Benzyl alcohol 
Benzyl butyl phthalate 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
4-Bromophcnyl phenyl ether 
4-Chloroaniline 
2-Chloronaphtha)ene 
4-Cbloropbcayl phenyl ctbcr 
Chryscnc 
Dibcnzo(ah)anthracenc 
Dibcnmfuraa 
Di-n-butylpbathalatc 
1,2-Dichlorobenzenc 
1,3-Dichlorobcnzenc 
1,4-Dichlorobcnzenc 
3,3' -Dichlorobcnzidinc 

Pllilipl 
288788-al CC,/DCC#Q647 7 /91, 

Acid Extractables 

2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2, 4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Base/Neutral Extractables 

Diethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphathalate 
F1uoranthene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Isophoronc 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobcnzenc 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylaminc 
Phenanathrcnc 
Pyrenc 
1,2,4-Trichlorobcnzenc 



TABLE 4-3 

LIST OF VOLATILE ORGANIC AND 
POLYCHLORINATED BIPHENYL COMPOUNDS 

Volatile Qaanics <Method 8240) 
Acetone 

Dibromochloromethane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlo roe thane 

Chloroform 

Chloromethane 

1, 1,2,2-Tetrachloroethane 

Toluene 

· 1, 1,2-Trichloroethane 

Trichloroethene 

trans-1,2-Dichloroethene 

Vinyl Acetate 

2-Butanone 

2-Hexanone 

Potychlorinated Biphenyls <Method 8080) 

1, 1-Dichloroethene 

1,2-Dichloropropane 

Benzene 

Bromodichloromethane 

Ethyl benzene 

Carbon disulfide 

Chlorobenzene 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene 

Tetrachloroethene 

1, 1, 1-Trichloroethane 

1, 1-Dichloroethane 

1,2-Dichloroethane 

Vinyl Chloride 

Xylenes 

2-Chloroethylvinylether 

PCB - 1016 PCB- 1221 

PCB-1232 

PCB-1248 

PCB-1260 

Aromatic Volatiles <Method 8010) 
Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Philipa 
288711841 CC,{OCC#Q647 7 fl2 

PCB- 1242 

PCB- 1254 

Haloeenated Volatiles <Method 8020} 
Benzene 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 



TABLE 4-3 (Continued) 

LIST OF VOLATILE ORGANIC AND 
POLYCHLORINATED BIPHENYL COMPOUNDS 

Aromatic Volatiles <Method 8010} 
Trichlorofluoromethane 

1, 1-Dichloroethene 

Trans-1,2-dichloroethene 

Chloroform 

1,2-Dichloroethane 

1, 1, 1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

Cis-1,3-dichloropropane 

Trichloroethene 

dibromochloromethane 

1, 1,2-Trichloroethane 

Trans-1,3-dichloropropene 

2-Chloroethylvinyl ether 

Bromoform 

Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 

Chlorobenzene 
1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobcnzene 

Pllilipl 
211117118.(11 CC,fDCC#0647 7 /'12 

Halo&enated Volatiles <Method 8020) 
Xylenes 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 



TABLE 5-1 
SAMPLE CONTAINER CLEANING PROCEDURES AND SAMPLE PRESERVATION 

METHODS (OR PROCEDURES) 

Cleaning 
Parameter Matrix Preservative Sample Container Procedure 

Metals water HNO3 to pH <2 1 liter plastic 1 
and coq,l to 4°C 

Volatile Organics water cool to 4
0
C 40 ml gl.w vial with teflon septum 2 

Fluoride water cool to 4 C 500 ml plastic 3 
Semi-Volatiles/ 

PCBs water cool to 4°C 1 liter amber gl.w 4 

Metals soil none required 8 oz. glass container 1 
Volatile Organics soil cool to 4°C 40 ml glass vial with teflon septum 2 
Methanol soil cool to 4°C 4 oz. glass container 2 
Fluoride soil cool to4°C 8 oz. gl.w container 3 
Semi-Volatiles/ 

PCBs soil cool to 4°C 8 oz. glass container 4 

1. Use new bottle; wash container and closure with hot water using non-phosphate detergent; 
rinse 3 times with hot tap water; rinse with 1:1 nitric acid and drain; rinse with demonstrated 
analyte-frec water and drain thoroughly; air dry; and cap. 

2. Use new bottle; wash containers and closure with hot tap water using non-phosphate 
detergent; rinse, three times with hot tap water; rinse three times again with demonstrated 
analyte-frec water; oven dry containers, septa and liners at 105 °c for one hour; air dry caps; 
and cap while hot. 

3. No cleaning required. Use new bottle depending on quantities required by the laboratory for 
analysis. 

4. Use new 1 liter amber glass or ~ oz. jar for water and 8 oz jar for soils; wash container and 
closure with hot tap water using non-phosphate detergent; hot tap water rinse three times; 
rinse jar and teOoo lined closure with pesticide grade acetone followed by a hexane rinse; rinse 
three times with demonstrated analyte-free water; oven dry for one hour at 105 °c 
(oootainc~); air dry caps, and cap when dry. 

NYSDEC. RCRA Duality Auwancc Prqjcct Plan Guidance Document. January 19, 1990. 

Federal Register, Vol 49, No. 29, 1984, p. 432ti0. 

U.S. EPA. 1982. Test Methock for Evaluatiq Solid Waste. 3rd ed.SW-846. 

Seneca PIIII/Pllilipl 

2887118-0l 88/I)CC#Q647 7 f/2 



TABLE 5-2 

ORDER OF VOLATILIZATION 

Water samples are collected according to the following order of volatilization as 

referenced in the September, 1986 RCRA TEGD: 

■ Volatile Organic Compounds (VOCs) - No air bubbles 

■ Semivolatile Organic / Polychlorinated Biphenyls 

■ Fluoride / Metals 

There is not an order of preference for the collection of any remaining 

miscellaneous parameters. However, pH and specific conductance measurements 

should be performed to check the stability of the water sampled. 

Seneca Palll{Philipl 
288788-01 BB/l)CC#0647 7 /'12 



TABLE 5-3 

HOLDING TIMES 

Parameter • • Holdm&'lime 

Volatile Organics / Methanol Within 7 days of collection for soils, 

Within 7 days of collection for waters, unless 
acidified, then 14 days. 

Semi-volatiles / PCBs Within 7 days of collection (for extraction) of water, 

Within 40 days of extraction (for analysis) of water. 

Within 14 days of collection (for extraction) of soils, 

Within 40 days of collection (for analysis) of soils. 

Metals Within 180 days of collection 

Fluoride Within 28 days of collection 

pH, Specific Conductance Immediately after sample collection 

• (Federal Register, Vol. 49, No. 29, 1984, p. 43260) 

U.S. Environmental Protection Agency. 1986. Test Methods for Evaluatin& 
Solid Wute. 3rd ed. SW-846. 

U.S. Environmental Protection Agency. September, 1986. RCRA Technical 
Enforcement Guidance Document. 

NYSDEC. January 19, 1990. RCRA Ouality Assurance Project Plan 
Guidance. 

Seneca Palll,'Pbilipl 
288788-01 88/l)CC#Q647 7 f11. 
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APPENDIX A 

SPDES PERMIT 

PHILIPS DISPLAY COMPONENTS COMPANY 

SENECA FALLS, NEW YORK 



N[W YORK 5TAIE IJ(f'ARTM(NT or ENVIRONM(NTAL CON5[RVATICJN 

State Pollutant Discharge Elimination System (SPDES) 
DISCHARGE PERMIT 

Special Conditions (Part 1) 

51 

Industrial Code ---=---3_6_7_2 ____ _ 
Discharge Class (CL) --=-~0=-3 ________ _ 

Facility IONumber: NY• __ 0_0_0_1_2_2_8 ______ _ 

Toxic Class (TX) -~,.::::0.:2 _________ _ 
U PA Tracking Number: --:-----=,--~c-:-::=--------
Effective Date (EDP): June 1, 1985 

Major 0. B. -----,c-=-'0;..;.7 ___________ _ 
Sub O.B. ___ 0"'-'5'--------------

Expiration Date (Ex OP): ___ J __ un;;;;..;;.;;e.....;;;l""',.....;;;l;;;..9;;;..90.;__ _____ _ 
Modification Date(sl: ______________ _ 

Attachment(s): General Conditions (Part I/, 2/ 85) 

This SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental Conservation Law of Nev~ York 
State and in compliance with the Clean Water Act, as amended, (33 U.S.C. § 1251 et. seq.) (hereinafter reierred to as "the 
Act"). . 

Attn: Mr. A. R. Cove 11 

Permittee Name: Philips ECG, Inc. 

Street: 50 Johnson St. 

City: Seneca Falls State: NY Zip Code: 13148 

is authorized to discharge from the facility described below: 

Facility Name: 

Location (C.T@ ----=S.a::e.:.;n.;::.e.:::.C:.a _F:..;a:..1::...1:..as.__ _____ County: ,,..S .... e.u.o ... ec ... a..__ ________ _ 

Mailing Address (Street): Johnson street 

Mailing Address (City) __ ..._Se ... n....,e...,c ... a..____.F_..a ..... J ...... ) .... s_ State: _ ..... N,..e;.;i:wL.....JY...,nL.l.r~k.__ __ Zip Code: _..,_J ... 3 ...... J :48....__ __ 

from Outfall No. __ ..._0..._O..._] ______ at: Latitude 76° 46' SJ 11 & Longitude 42 ° 54' 59 11 

into receiving waters known as: ___ s_e....,n ... ec ...... a _R......_i v .... e ... r...,( .... B ..... a .... r...,g~e;.....i.C ... a ... o ... a .... J._ ______ _ Class, __ .,___ ____ _ 

and: (list other Outfalls. Receiving Waters & Water Classification) 

in accordance with the effluent limitations. monitoring requirements and other conditions set forth in this permit. 
This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the per­

mittee shall not discharge after the expiration date unless this permit has been renewed, or extended pursuant to law. To be 
authorized to discharge beyond the expiration date. the permittee shall apply for permit renewal as prescribed by Sections 
17-0803 and 17-0804 of the Environmental Conservation Law and Parts 621, 752, and 755 of the Departments' rules and 
regulations. 

PERMIT ADMINISTRATOR 
Albert W. Butkas 

Jistrihution : Region 8 Water Division 
Mr. Hannaford, BNFD 

DATE ISSUED 
5/2/85 

Seneca County llealth Cepartment 
Dr. Baker, USEAP/Region II 
Dr. Spear, USEPA/NJ 

ADDRESS 
6274 E. Avon-Lima Road 
Avon. NY 14414 
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• -20-2a (7/84) Facility ID# NY 0001228 

Part 1, Page 2 of _4 __ _ 

__ FI_N_A_L __ EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

During the Period Beginning _J_un_e_l __ ,_19_8_5_._ _______________________ _ 

and lasting until June 1 1990 

the discharges from the permitted facility shall be limited and monitored by the 

permittee .is specified below: 

Outfall Number & 
Eiiluent Par.imeter 

001 (Process Wastewater) 

Flow 
Temperature 
pH (Range) 
Solids, Suspended 
8005 
Fluoride, Total 
Cadmium, Total 
-iromium, Total 
_inc, Total 
Trichloroethylene 

Discharge Limitations 
Daily Avg. Daily Max . Units 

Monitoring requirement only MGO 
90* OF 

6.0 9.0 SU 
404 : I/Day 

270 404 I/Day 
52 #/Day 
1.1 i/Oay 
4:. 2 I/Day 
6.7 . #/Day 
4.2 #/Day 

Minimum 
Monitoring Requirements 

Measurement 
Frequency 

Continuous 
2/Month 
Continuous · 
2/Month 
2/Month 
2/Month 
2/Month 
2/Month 
2/Month 
2/Month 

Sample 
Type 

Recorder 
Grab 
Recorder 

24-Hour Composite 
24-Hour Composite 
24-Hour Composite 
24-Ho·ur Composite 
24-Hour Composite 
24-Hour Composite 

Grab 

* If the influent temperature from Vancleef Lake is greater than 90°F, no net increase is 
permitted. 

-..01 B (Process Wastewater, 2 March - 31 Dec.) 

Lead, Total 3.4 I/Day 2/Month 24-Hour Composite 

uOl C (Process Wastewater, 1 Jan. - 1 March) 

Lead, Total 2.3 I/Day 2/Month 24-Hour Composite 
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91-20-2e (7 /84) Facility 10 # NY 0001228 

Part 1, Page __..3 ____ of 4 

Definition of Daily Average and Daily Maximum 

The cl.iily ;ivcr;ige discharge is the total discharge by weight or in other appropriate units :is specified herein, during a calen­

d;ir mo~1h divided by the number of days in the month that the production or commercial facility was operating. Where less 

th;in cl,,ily sampling is required by this permit, the daily average discharge shall be determined by the summation of all the 

measured daily discharges in appropriate units as specified herein divided by the number of days during the calendar month 

when the measurements were made. 

The daily maximum discharge means the total discharge by weight or in other appropriate units as specified here(n, during 

any calendar day. 

Monitoring Locations 

Permittee shall take samples and measurements to meet the monitoring requirements at the location(s) indicated below: 

(Show locations of outfalls with sketch or flow diagram as appropriate). Normally samples should be taken 

from effluent flow prior to discharge to the Barge Canal. 

~t flows greater than 700 GPM, samples shall also be taken from the holding lagoon influent 

1.e. the fluoride and heavy metals waste treatment effluent. 



-20-2i (ii8~J 

"-'ivNITORING. RECORDING ANO REPORTING 

54 
Facility ID # __ N_Y_O.;._O,;_;O;_;;l;.;::2~2-=-8 __ 
Part 1. Page __ 4 __ of __ 4 __ 

al The pt"rmittet' shJII also refer to the General Conditions (Part Ill of this permit for additional information concernimz 
monitoring Jnd reporting requiremt"nls and conditions. · ' 

bl The monitorin~ iniormation required by this permit shall be: 

0 Summarized. signed and retained ior a period o( three years from the date of sampling for subsequent inspection 
by the Departmtont or its designated agent. 

~ SummJrized and reported by submitting completed and signed Discharge Monitoring Report iorms once every 

__ 3 __ monthlsl to the locations specified below. Blank forms available at department offices listed below. 

Tht' iirst rt.•pc,rt will be due no later than September 28 7 1985 • · 

Thert"Jiler. report~ sh.Jll be submitted no later th~~ the 28th of the following month Isl: Deceir.be-r, Marcil, June, 
September. 

OepJrtmt•nt oi Environmental Conservation 
Rl:'~ion.,1 \\',1tt'r En~iner - Region 8 
6274 E. Avon-Lima Road 
Avon, New York 14414 

Der.,Jrtment oi Environmental Conservation 
Water Division 
50 Wolf RoJd, 
Albany. New York 12233 

~(applicable only if checked) 

__ _.,Q..,.r...._ .... R""""""i c ... b ....... a.,_r..,.d ...... B.Qa .... k.c:e:.1.r ____ , Chief 
Permit Administration Branch 

Planning & Management Division 
USEPA Region II. 26 Federal Plaza 

New York, New York 10278 

cl If so directed. Monthly Wastewater Treatment Plant Operator's Reports should be submitted to the Regional Engineer 
and County Health Department or County Environmental Control Agency specified above. 

dl Monitoring must be conducted according to test procedures approved under 40 CFR Part 136, unless other test 
procedures have been specified in this permit. 

e) If the permittee monitors any pollutant more frequently than required by the permit. using test procedures approved 
under 40 CFR 136 or as specified in the permit. the results o( this monitoring shall be included in the calculations and 
recording of the data on the Discharge Monitoring Reports. 

f) Calculations for all limitations which require averaging of measurements shall utilize an arithmetic mean unless other• 
wise specified in this permit. 

g) Unless otherwise specified. all information recorded on the Discharge Monitoring Repo"rt shall be based upon 
measurements and sampling carried out during the most recently completed reporting period. 

h) On or after April 1, 1984. any laboratory test or sample analysis required by this permit for which the State Commis­
sioner of Health issues certificates o( approval pursuant to section five hundred two of the Public health Law shall 
be conducted by a laboratory which has been issued a certificate o( approval. Inquires regarding laboratory 
certification should be sent to the Laboratory Certification/Quality Assurance Group. Ne~ York State Health 
Department Center for Laboratories and Research, Division of Environmen.tal Sciences. The Nelson A. Rockeieller 
Empire State Plaza. Albany. New York 12201. 



· Ac.fac r,cnen-cs-: Genera.i. L.onai'c:ions .rare II 
Copies: 
SPDES File 
Region 8 (2 copies) 
Mr, Crandall - BMS 
Mr. Adamciyk - BIP 
Dr, Baker - EPA Region II 
Dr. Spear - EPA N,J. 

Facility ID No. 

Effective Date 

Expiration Date 

MY 000 1228 

March l, 1980 

June JO 1 1981 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
STATI POLLUTANT DISCRARGE ELIMINATION SYSTEM (SPDES} 

DISCHARGE PER}i1T 

Special Conditions 
(Pa:rt I) 

This SPDES permit is issued in compliance with Tit.le 8 of Article 17 
of the Environmental Conservation Law of New York State and in ~ompliance with the 
provisions of the Federal Water Pollution :control Act, as amend~ by che Federal 
Water Pollution Control Act Amendments of ·.1972, P.L. 92-500, October 18, 1972, 
(33 U.S.C, §12:n ~~) (hereinafter refer-red to as ''the Act"). 

GTE P-roduc ts Co-rp, Attn: Alan ?. • Covell 
Johnston Street Environmental ~uality Engineer 
Seneca Falls, New York 13148 

is authorized to discharge from the facility described below: 

Electronic Tube Division 
Johnston Street 
Seneca Falls, New York 13148 

Seneca Falls (V), Seneca County 

into receiving ~aters known as: 

Seneca River - Barge Canal Cla.s.s C 

Lat. 42° 54' 58" 
Long. 76° 47' 16" 

in accordance with the effluent limitations, monitori.~g requirel!lents and other 
conditions set forth in this permit, 

This permit and the authorization to discharge shall expire on midnight 
of the expiration date shown above and the permittee shall not discharge after 
the expiration date unless this permit has been renewed, or written authorization 
is given by the Departlllent. In order to receive authotization co discharge beyond 
the expiration dace. the permittee shall submit such information. forms, and fees 

· as are required by the Department of Enviroamental Conservation no later than 
180 days prior to the expiration date. 

By Authority of Geor~e K. Hans~n, P . E., Chief, P.D.E,S. Permit Section 
Designated Representative of .Commissioner of the 

Department of Environmental Conservation 

I 

JAN 2 4 13GO , i . I /•' ' ----'t .... ,. __,_ I' I I ....... ' , /. -:;<.., ,, \ 
Date Signature.,, 



Part I 
Paga 2 of 4 
F ili I NY 000 1228 ac ty D No.: 

FINAL ErnUENT.LlMITATlONS AND MONITORING REQUIREMENTS 
(March 1, 1980) 

During the period beginning EDP and lasting until June 30, 1981 
the discharges from the permitted facility shall be limited and monitored by the 
perinittee as specified below: 

Net Discharge Limitations 
Outfall Effluent. kg/day (lbs / day) Other Units 
Number Parameter Daily Avg. Daily Max. Daily Avg. 

001 5-da.y BOD 136(300) 204(450) N/A 
(Waste~ater Suspended Solids 34(75) 98(215) N/A 

Hold- Total Zinc 0.68(1.S) 2.3(5.0).. NIA 
i nq Fluorides 15.9(35) 23.6(52)" NIA 
Lagoon) Total Lead 0,21(0.47) 0.~2(0.~). NIA 

Total Chromium 0.96(2.1) 1.92(4.2) MIA 
Total Hex.Chromium 0.27(0.6) 0.55(1.J) NIA 
Total Copper 0,14 (0.3) 0.68(1.5) NIA 
Total Cadmium 0.25(0.55) O.S(l.1) NIA 
Cyanides 0.0~5(0.1) 0.09(0.2) NIA 
Sulfides 5.3(11.6) 7.9(17.4) NIA 
Settleable Solids N/A NIA O. 2 mlll 
Temperature NI A NI A NI A 
now NIA NIA NIA 

(Specify) 
Daily Hax. 

54 mg/1 
100 mg/1 
0.6 mg/1 
6. 2 rr.gll 
0.15mg/1 
0.5 mgll 
0.15 mgll 
0.2 ~/1 
O.lSmg/1 
0.03mg/l 
2 .0 mg/1 
o.~ m111 
90 r 
H/A 

Honito~ing Regmts. 
Measuremenc Sample 
Frequency TyQe 

Weekly Composite 
W~ekly Com-posite 
Weekly Com~ite 
2/m:inth Composite 

. 2lmonth Composite 
2lm:inth Ccmposite 
2lmonth Ccroposite 
Monthly Comp:,site 
Monthly Composite 
~nthly Ccmposite 
;~onthly Composite 
Weeklv Grab 
Weekly Ge-ab 
Continuous Metered 

002 tt,7,..,. 0 ;.,l"l11c: ... Drain) - No Qi5CM.rge- permitted; e'l<cept for storm drainage and surface 
runoff. No monitoring required. 

003 (V011 Cloief ki<e r"'ra.loa} -Mo"i. torii"lg 7~q1.fr~ts sr.a.11 be identicltl ta t>'lts.? ,ml~h 
apply to 001, except trat pH rronitoring i s not required. 

(1) - ~.ass limits apply only when t he flow through the holding pond Parshall flume is less 
than 700 gpm. Concentration limits apply only when the aforementioned flow exc~eds 
700 gpm. The settleable solids limitations apply when rrass limits are in effect. 

(2) - !f the intake temperature is equal to or greater than 90°r, no net increase sra.11 
be allowed. 

The pH shall not be less than 6.S standard units nor greater than 9.0 standard units and 
shall be monitored as follows:continuously recorded. in 001. 

Samples taken in compliance with the monitoring requirements specified above shall be taken 
at the follo~1ng..J.ocation(s): on outfall 001 prior to disehar~e and fro~ 003 
iofluant p~ioc to condicionin~. 

The daily average discharge is the tocal discharge by weight or in other appropriate units 
as specified herein, during a calendar monch divided by che number of days in the mooch 
Chae the production or commercial facility was operating. Where less than daily sampling 
1s re~uired by chis penn1c, the daily average discharge shall be detel"!!lined by the su111I11atio : 
of all the measured daily discharges in appropriate units as specified herein divided by th 
number of days &ur1ng the calendar month when the measurements were made. 

The daily inaximum discharge means che total discharge by weight or in other appropriate uni 
as specified herein, during any calendar da ~. 
'1·20•l (3171) 'tit • 



Part I 
Paga 3 ot 4 
Facility IO No.: NY ooo 1228 

FINAL EFFLUENT LIMITATIONS AND HON1TORING REQU!REMENrS 
(Ha.rch 1, 1980) 

During the period beginning 80P and lasting until June JO, 1981 
the discharges from the permitted facility •hall be limited and monitored by the 
permittee as specified below: 

Discharge Limitations ~on1tor1ng Regmts. 
Outfall Effluent kg/day (lbs/day) Other Units (Specify) Measurement Sample 
Number rararneter Daili'. Avtr,, Dailz Max. Daily Avg. Dail:z: ~ax. Freguenc:z: Tv~e 

004 Weste Treatment Plant :.!fluent 
Fluorides 13,600) N.A, Weekly Composite? 
Total Cadrnium 0.ll(0.24) N ,A. t' " 
Total Leitd 0.16(0.36) 0.33(0.72) " " 
Total Zinc• II .. 
Total Copper• " " 
Total Chromium* II " 
Totul Hex. Chromium•- It It 

Suspended Solids• II " 
Settleuble Solids• II · crab 
Cyanide.,, !-!onthly Composite 
rlo-w Continuous l-'.etel"ed 

005 Grease & Oil Sepdrator 
Oil and Grease 15 mq/1 !~onthly** Grab 

... ~1onitorin<J requirem1-3nts only. 

**A grab sample shall pe taken of the grease & oil separator effluent ~1thin the first 
half hour of a discharge occurrence. 

The pH shall not be less than H,A. standard units nor greater than NA standard units and 
shall be monitored as follows: 

Samples taken in ~ompliance with the monitoring requirements specified above shall be taken 
at the follo~ing location(s): on each individual effluent above 004, 005 prior to 

dischar~e to wast~~at~rs la9oon identifi~d with 001 

The daily average discharge is the total discharge by weight or in other appropriate units 
as specified herein, during a c~lendar month divided by the number of days in the month 
chat the production or cOll!J'Qercial facility was operating. Where less than daily sampling 
is ,eq1.1ired by this pet'!llit, the daily average discharge shall be de.cermined by the summacion 
of all the measured daily discharges in appropriate units as specified herein divided by ~he 
number of days during the calendar monch ~hen the measurements were made. 

The daily maximuni discharge means the total discharge by weight or in other appropriace uni~s 
ns specified herein, during any calendar day. 
~ 1.,0.z (3176) Pice ◄ 



Part I 
Pag& 4 o! 4 
hcilii:y ID )lo.: 0001228 

a) The permictae shall also refer co che General Conditions (Part II) 
of this per-oic for ad~icional i~f~t'!!!acion ~oncerning ~onicorir.i and reporting 
requirements and condii:ions. 

b) The rnonitoting infot"'Jla.cicn required oy chis pet"':!lit shall be suc­
.uar1zed and re?Orted by submicti.:ig· a completed and 9i.~ned Di;;chaqe :foni'tor:!.ng 
1eport eo~ onca ~~ery l monchs co ~he Depart~enc of EnvirotWencal Cunser-o,ation 
and other ~P?t'C~~iace r~~ul acory ~gencies ac che offices speciiied belo~. !he 
first report ~ill be due no lacer chan ~arch 28, 1980 ~hereaiter, .eporcs 
shal l be subniittad no l.1ter chan i:he 28th o.E r.:he follo<Jing .uonch(j) : Eaqh month. 

Chie£, ~aste Source ~onitoring Section· 
~ew York Seate Oe?art!llenc of E:nv-;ronment:al 
Room 300 - SO W'ol.f ~oa.d - Albany j~ New 'fork 

Rejional ~ngineer 

Conservac1on 
12233 

~ew Yor~ St:at:e Depar~enc of Eovironmenc.31 Conser-,acion 
Regional Office US, 6274 East Avon-Lim~ Boad, Avon, N.Y. 14414 

Dr. Richard Baker, Chief, Pel"lllits Administracion Branch 
Plannini & Management Division, USEPA Re~ion II 
26 Federal Plaza, New York, Hew York 10007 

c) I! so direcc.ed by this pe.ti!lit or by pre•rious re~uut:, Mont!i.ly 
Wastewacar rreaaent ?lant Operator's ~e9or:s shall ~e submitted co che DEC 
Rcgtonal 0£:ice and counc7 heal:h deparoent or counc.y enviroranental conc~~l 
~gency specified above, 

d) Each submit::ed !)ischarge ~!onicor1ng Report shall be signed as 
fol l ows: 

l. r! sub111i,;ted by a co1:'?oracion, by a pr1!lcipal e..-<:ecuc:!:a 
oi:.i.c:er of at least the l~vel oi 11ice ?-resident, at' his duly aur.:horized re?t"e­
genc2ci~e, it ~uch represenc.ative i~ responsible for c~e overall opera~ion of cje 
cacilicy crom ~hich :he disc~ar;e described i~ ~he Dischar;e ~on1cori!lg Report 
ori6i:1atas; 

2. I£ submit:c:ed. oy a par~nersh!p, by a general partner ; 

~- If subm1t!ad b~ a =unici~alit7 , State or F~deral a~ency , or 
ocher public ~nci:7; by a pr1nci?al e~ecuc:1ve or:icer, r3n.lc.~ng al ecead of:~ei~l, 
coi=anci~g of!icer, or ocher duly auc~orized e:i?loyee. 

e) Unless ocher-..n.se specified , all info~acion su~~it:tad ~n c~e 
ui sc~arse ~onitoring ~ot"!ll shall~@ based ~~on ~easu~emenr.:s and sa=i?iing c~rriad 
ouc during c.he :nose recent:1 7 ccmplac:ed re9ot'ting period·. 

0 Blank Dischaqe ~!onicor:!.ng g,aport E'orms ara available at i:he 
above addresses. 

91-20., ()/76\ ,~ge 2 



APPENDIX B 

CERTIFICATION FOR DOCUMENTATION OF USE OF 

APPROPRIATE BOTTLE PRECLEANING REQUIREMENTS 

FROM SAMPLE BOTTLE VENDOR 



Keystone Environmental 
3000 Tech Center Drive 
Monroeville, PA 15146 

Attn: Keith Stang 

June 11, 1990 

Subject: Bottle Pre-cleaning requirements 
NY State Dept. of Environmental Conservation 

Dear Keith, 

Pursuant to our meeting of June 1, 1990, in regard to the above 
subject, listed below please find a surrmary of our cleaning procedures 
as compared to the Jan. 17, 1990 NYSDEC QAPJP Guidance doclllllent. 

A. Demonstrated Analyte - Free Water 
We are in total compiance. 

a. Pre-cleaning for Metals, Cyanide, and Sulfide Analyses 
Item 3 - We will use reagent grade nitric acid. 
All other points remain the same. 

C. Pre-cleaning for Purgeable Organic Analyses 
We are in total compliance. 

D. Pre-cleaning for Extractable Organic Analyses 
Item 3 - We rinse with either nitric or sulfuric acid 
vs. acetone or methanol. 
All other item.s are in compliance. 

We will certify that our bottles have been cleaned to certification 
Level 3 and a certificate of analysis will be sent with each case. 
Each case will have a lot number assigned for quality control 
purposes. 

If I can be of any further service to you, please do not hesitate to 
contact me. 

Yours Truly, 

Karen L. Brooks 
Manager 
Pre-Cleaned Bottle Sales 

KLB/tlm 

CC: R. Tamborino - All-Pak 
Meryl Powell - Keystone 
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HOUS70N LAB 

SUMMARY OF METhODOLOGY AND INSTRUMENTATION 

Th~ ~oil sample rec~iv•d on F~bruary 26, 1990 was analyzed far 
meth3nol according to a procedure based on Method 8015 in Fed. 
Methods for Evaluating Solid Waste (SW-846) Vol. 1, Sec. C., 
US Environmental Protection Agency, 1986. 

The sampl~ (2.00 grams) was weighed into a 10-ml screw capped vial. 
Twa mls of deioni=ed water was added and the vi~l was sealed. The 
sample was dispersed in wat2r and then agitated at high speed for 
cne minute with a vortex mixer. After 30-60 minutes sutticiant 
suoernatant had seQarated tor analysis. The soil extract was 
analyz~d by direct injection into 3 Perkin-Elmer 39208 FID gas 
cMromatograph, The gas chromatogr~ph was fitt~d with a gl~ss 
column (6' :< 1/4" :~ 2 mm ID) p.'!\cked wii;h 5¼ c .3.rbow::1x :om on 8<)/120 
mesn carbopack BAW. The oven t em □ erature was 70 degrees C isotherm~l. 
The detector response was measured with a Hewlett-Pack3rd 3390-A 
Reoorting Int~grator. 

METHODOLOGY SUMMARY 

PARAMETER METHOD NO. DETECTION LIMIT 

METHANOL 8015 7. 0<) mg/ kg 

AIHA Accredi~tion: 171 



APPENDIX C 

STANDARD OPERATING PROCEDURE EXP-3, 

SOIL AND BORINGS 

STANDARD OPERATING PROCEDURE EXP-4, 

SOIL AND ROCK BORING 

SAMPLE LOGGING 

STANDARD OPERATING PROCEDURE EXP-7, 

MONITORING WELL CONSTRUCTION, INSTALLATION AND 

DEVELOPMENT 



STANDARD OPERATING PROCEDURE 

SOP: EXP-3 



SOP: EXP-3. SOIL AND ROCK BORINGS 

1. SCOPE AND PURPOSE 

1.1 The purpose of this guideline is to describe the 
methods, the sequence of operations and the 
equipment necessary to perform soil and rock 
borings. 

1.2 This guideline addresses most of the accepted and 
standard drilling techniques, their benefits and 
drawbacks. It should be used generally to deter­
mine what type of drilling techniques would be 
most successful depending on site-specific geolog­
ic conditions and the type of samples required. 

2. DEFINITIONS 

Bedrock - The rock, usually solid but may be highly 
weathered and friable, that underlies soil, or other 
unconsolidated, surficial material. 

Boulders - Rounded, semirounded or naturally angular 
particles of rock larger than 12 inches in size. 

Clay - Fine grained soil or portions of soil having 
certain physical properties, composition and texture. 
Clay exhibits plastic properties within a range of 
water contents and exhibits considerable strength when 
air dried. Clay consists usually of fragments of 
hydrous aluminum or magnesium silicate minerals, and it 
consists predominantly of grains with diameters of less 
than 0.005 mm. 

Cobbles - Rounded, semirounded or naturally angular 
particles of rock between 3 inches and 12 inches in 
size. 

Gravel - Rounded or semirounded particles of rock that 
will pass a 3 in. sieve and be retained on a No. 4 US 
standard sieve (4.76 mm). Coarse gravel is larger than 
3/4-inches, while fine gravel is finer than 3/4-inches. 

Stone - Crushed or naturally angular particles of rock 
that will pass a 3 in. sieve and be retained on a No. 4 
US standard sieve (4.76 mm). 
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Rock - Any consolidated or coherent and relatively 
hard, naturally formed mass of mineral matter. 

Sand - Particles of rock that will pass a No. 4 US 
standard sieve (4.76 mm) and be retained on a No. 200 
US standard sieve ( O. 07 4 mm) . Coarse sand is larger 
than a No. 10 sieve (2.0 mm), medium sand is between 
the No. 40 and No. 10 sieves, and fine sand is finer 
than a No. 40 sieve (0.42 mm). 

Silt - Material passing the No. 200 US standard sieve 
(0.074 mm) that is nonplastic or very slightly plastic 
and that exhibits little or no strength when air dried. 

Soil - Sediments or other unconsolidated accumulations 
of solid particles that are produced by the physical 
and chemical disintegration of rock and that may 
contain organic matter. 

Undisturbed Sample A soil sample that has been 
obtained by methods in which every precaution has been 
taken to minimize disturbance to the sample. (See SOP: 
EXP-5B) . 

Water Table - A surface in an aquifer where ground 
water pressure is equal to atmospheric pressure. 

3. RESPONSIBILITIES 

Project Manager - In consultation with the Project 
Geologist, the Project Manager shall be responsible for 
evaluating the drilling requirements for the site and 
specifying drilling techniques that will be successful 
given the study objectives and geologic conditions at 
the site. He should also determine the disposal methods 
for products generated by drilling, such as drill 
cuttings and well development water, as well as any 
specialized supplies or logistical support required for 
the drilling operations. The Project Manager is res­
ponsible for overall supervision and scheduling of 
drilling activities. 

Site Geologist/Rig Geologist - Responsible for insuring 
that standard and approved drilling procedures are 
followed. The Site Geologist will generate a detailed 
boring log for each test hole. This log shall include a 
description of materials, samples, method of sam­
pling, blow counts, down pressure and other pertinent 
drilling and testing information that may be obtained 
during drilling {See SOP: EXP-4). Often this position 
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for inspecting the drilling operations may be filled by 
other geotechnical personnel, such as soils and founda­
tion engineers, civil engineers, etc. having appropri­
ate training. 

The general area in which the borings are to be located 
will be shown on a site map included in the project 
specific work plan. The boring locations shown or 
implied in the work plan are approximate. Determina­
tion of the exact location for borings is the responsi­
bility of the Site Geologist. The final location for 
drilling must be properly documented on the boring log. 

Drilling Subcontractors - Responsible for obtaining all 
drilling permits and clearances, and supplying all 
services (including labor), equipment and material 
required to perform the drilling, testing, and well 
installation program, as well as maintenance and 
quality control of such required equipment. 

The driller must report any major technical or analyti­
cal problems encountered in the field to the Site 
Geologist or Project Manager within 24 hours, and must 
provide advance written notification for any changes in 
field procedures describing and justifying such 
changes. No such changes shall be made unless requested 
and authorized in writing by the Project Manager. 

The Drilling Subcontractor will be responsible for 
following decontamination procedures specified in the 
Decontamination SOP: Decon-1. Upon completion of the 
work, the Drilling Subcontractor will be responsible 
for demobilizing all equipment, cleaning up specified 
materials deposited on site during drilling operations, 
and properly backfilling or abandoning any open bor­
ings. 

4. GENERAL APPLICATION 

4.1 The purpose of drilling test holes is: 

• To determine the type, thickness, and certain 
physical properties of the soil and rock 
strata which underlie the site, and/or 

• To accommodate monitoring wells. 

4.2 The drilling rig, including all attachments, will 
be steam cleaned prior to the commencement of each 
boring. All drilling and sampling equipment will 
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be cleaned using appropriate decontamination 
procedures between borings and samples 
respectively. Unless otherwise specified, it is 
generally advisable to drill borings at "clean" 
locations first, and at the most contaminated 
locations last, to reduce the risk of spreading 
contamination between locations. All borings must 
be logged by the rig geologist unless the project 
work plan specifically states that logging is not 
required. Situations where logging would not be 
required would include installation of multiple 
well points within a small area, or a "second 
attempt" boring adjacent to a boring that could 
not be continued through resistant material. In 
the latter case, the boring log can be resumed 5 
feet above the depth at which the initial boring 
was abandoned, al though the rig geologist should 
still confirm that the stratigraphy at the 
redrilled location conforms essentially with that 
encountered at the original location. If 
significant differences are seen, each hole should 
be logged separately. 

5. DRILLING METHODS 

The methods described below apply to drilling in 
subsurface materials, including but not limited to, 
sand, gravel, clay, silt, cobbles, boulders, rock and 
man-made fill. Drilling methods should be selected 
after studying the site geology and terrain, purpose of 
drilling, waste conditions at the site, and the overall 
subsurface investigation program proposed for the site. 
The full range of different drilling methods applicable 
to the proposed program should be identified with final 
selection based on relative cost, availability, time -
constraints, and how well each method meets the sam­
pling and testing requirements of the individual 
drilling program. 

5.1 Continuous-Flight Hollow-stem Auger Drilling 

This method of drilling consists of screwing augers 
with a hollow stem into the ground. Cuttings are 
brought to the surface by the rotating action of the 
auger. This method is relatively quick and inexpensive. 
Additional advantages of this type of drilling include: 

o Samples can be obtained without pulling the 
augers out of the hole by collecting samples 
from the auger flight returns. However, this 
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is a poor method for obtaining samples from 
thin, discrete formations because of mixing 
of soils which occurs as the material is 
brought to the surface. Sampling of such 
formations will require the use of split­
barrel (split-spoon) or thin-wall (Shelby) 
tube samplers advanced through the hollow 
core of the auger. 

o No drilling fluids are required. 

o A well can be installed inside the auger stem 
and backfilled as the augers are withdrawn. 

Disadvantages and limitations of this method of drill­
ing include: 

o Augering can only be done in unconsolidated 
materials. 

o The inside diameter of hollow stem augers 
used for well installation should be at least 
four inches greater than the well casing. Use 
of such large diameter hollow stem augers is 
more expensive than the use of smaller 
diameter augers in boreholes not used for 
well installation. Furthermore, the density 
of unconsolidated materials and depths 
becomes more of a limiting factor. More 
friction is produced with the larger diameter 
auger and subsequently greater torque is 
needed to advance the boring. 

o The maximum effective depth for drilling is 
150 feet or less, depending on site condi­
tions, the size of augers used, and size of 
the drill rig. 

o In augering through clean sand formations 
below the water table, the sand will tend to 
flow into the hollow stem when the plug is 
removed for soil sampling or well installa­
tion. This will require either drilling while 
maintaining a positive head of water inside 
the auger (to retard sand inflow) and/or 
washing out any sand inflow prior to proceed­
ing with sampling or well installation. 

The procedures for performing hollow stem auger soil 
investigation shall conform with the applicable ASTM 
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Standards: Dl452-80 and Dl586-84. The hollow stem auger 
may be advanced by any power operated drilling machine 
having sufficient torque and ram range to rotate and 
force the auger to the desired depth. The machine must, 
however, be equipped with the accessory equipment 
needed to perform required sampling. 

When taking soil samples for chemical analysis, the 
hollow-stem auger shall be plugged until the desired 
sampling depth is reached. Samples can be taken using 
split-spoon or Shelby tube samplers pressed into the 
formation in advance of the auger. If the sample is to 
be taken at a relatively deep point, the auger may be 
advanced without a plug to within five feet of the 
sample depth. Then clean out the auger stem, insert a 
plug and continue to the sampling depth. The plug is 
then removed and samples taken as specified by the rig 
geologist. samples should be taken according to the 
specifications of the sampling plan. Any required 
sampling shall be performed by rotation, pressing, or 
driving in accordance with the standard or approved 
method governing use of the particular sampling tool. 
The sequence shall be repeated for each sample desired. 

The hollow stem auger may be used without the plug, 
when boring for geotechnical examination, for well 
installation, or when operating below the water table 
or in other water containing formations. In such cases 
the hollow stem auger shall be advanced to the desired 
sampling depth and the hole shall be cleaned out in the 
same manner prescribed for casing cleanout (see Section 
7.0 of this guideline). Sampling will be performed as 
in any cased hole. 

When drilling below the water table, it may be neces­
sary to keep the hollow stem auger full of water, at 
least to the level of the water table, to prevent 
blowback and plugging of the auger. If water is added 
to the hole, it may be required to be sampled and 
analyzed to determine if it is free from contaminants 
prior to use. Alternately, specially designed plugs 
which allow passage of formation water but not solid 
material may be used ( see Reference 1 of this guide­
line). This method also prevents blowback and plugging 
of the auger when the plug is removed for sampling. If 
gravelly or hard material is encountered which prevents 
advancing the auger, augering should be halted and 
either driven casing or hydraulic rotary methods should 
be attempted. If refusal of drilling is encountered, a 

STANDARD OPERATING PROCEDURES MANUAL 
W-1031 4/90 

EXP-3 
PAGE 6 



five foot core run should be conducted to confirm 
bedrock (See Section 5.9 of this guideline). 

At the option of the Project Manager and Site Geolo­
gist, when resistant materials prevent the advancement 
of the auger, a new boring can be attempted. The 
original boring must be properly backfilled and aban­
doned, and the new boring started a short distance away 
at a location determined by the site geologist. If 
multiple water bearing strata were encountered, the 
original boring must be grouted closed. In some forma­
tions it may be prudent to also grout borings which 
only penetrate the water table aquifer, since loose 
backfill in the boring would still provide a preferred 
pathway for surface liquids to reach the water table. 

5.2 Continuous-Flight Solid-Stem Auger Drilling 

This method operates in a similar manner as 
hollow-stem augers. Practical application of this 
method is severely restricted as compared with 
hollow stem augers. Split barrel (split-spoon) 
sampling cannot be done without pulling the augers 
which may allow the hole to collapse. The method 
is therefore very time consuming and is not cost 
effective. Also, augers would have to be with­
drawn before installing a monitoring well, which 
again, may allow the hole to collapse. Further­
more, geologic logging by examining the soils 
brought to the surface is unreliable as in the 
case of the hollow stem auger, and depth to water 
may be difficult to determine while drilling. 

There would be very few situations where use of a 
solid stem auger would be preferable to other 
drilling methods. The only practical applications 
of this method would be to drill boreholes for 
well installation where no lithologic information 
is desired and the soils are such that the bore­
hole can be expected to remain open after the 
augers are withdrawn. Alternatively, the tech­
nique can be used to find depth to bedrock in an 
area when no other information is required from 
drilling. 

5.3 Hydraulic Rotary Drilling 

Hydraulic drilling includes air-rotary and fluid­
rotary drilling. 
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5.3.1 Air-Rotary Drilling 

Air-rotary drilling is a method of drilling 
where the borehole is advanced by rapid 
rotation of the drilling bit, which cuts, 
chips, and grinds the material at the bottom 
of the hole into small particles. The bit is 
cooled and the cuttings are removed by 
pumping air from a compressor down through 
the drill rods and bit and up the annulus 
between the borehole wall and the drill rods. 
Air rotary rigs are available throughout much 
of the United States and are well suited for 
many drilling applications. A variation of 
the air rotary method is the air hammer 
method, which uses a pneumatic or percussion 
hammer that pulverizes rock and uses air to 
return cuttings to the surface. 

Air rotary rigs operate best in hard rock 
formations. Formation water is blown out of 
the hole along with the cuttings, so it is 
possible to determine when the first water­
bearing zone is encountered. After filtering 
water blown from the hole, collection and 
field analysis may provide preliminary 
information regarding changes in water 
quality for some parameters. Where signifi­
cant water inflow is encountered, foaming 
agents may be added to enhance the ability of 
the air stream to remove cuttings from the 
wellbore. Formation sampling ranges from 
excellent in hard, dry formations to nonexis­
tent when circulation is lost in cavernous 
limestones and other formations with cavi­
ties. 

Casing is required to keep the borehole open 
when drilling in soft, caving formations 
below the water table. When more than one 
water-bearing zone is encountered and where 
the hydrostatic pressures are different, flow 
between zones will occur between the time the 
drilling is done and the time the hole can be 
properly cased and one zone grouted off. 
Multiple casing strings can be used to 
rectify this problem, if necessary. Synthet­
ic drilling aids are not usually used in air 
rotary drilling. If the air is filtered to 
capture compressor lubricants, contamination 
can be minimized more effectively than with 
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other methods. In badly contaminated subsur­
face situations, air rotary drilling must be 
used carefully to minimize the exposure of 
drilling personnel to potentially hazardous 
materials. 

Air rotary methods are conductive to drilling 
in hard rock and other consolidated forma­
tions where a mud or water lining is unneces­
sary to support the walls against caving. An 
important advantage of using the air rotary 
method is that contamination of the water 
zone is not a factor since no drilling fluid 
is used. 

5.3.2 Fluid-rotary Drilling 

Fluid-rotary drilling operates in a similar 
manner to air rotary drilling except that a 
drilling fluid ("mud") or clean water is used 
in place of air. In this case, the bit is 
cooled and the cuttings are removed by 
pumping water or drilling fluid from a sump 
down through the drill rods and bit and up 
the annulus between the borehole wall and the 
drill rods. The water or 11 mud 11 flows first 
into a settling pit and ultimately back to 
the main pit for recirculation. Water alone 
may be used when the depth is small and the 
soil is stable. Drilling mud is sometimes 
preferred, since the required flow is smaller 
and the mud serves to stabilize the hole; 
however, the mud may clog permeable soil 
units. A sample should be collected of any 
material introduced into the well (water, 
drilling mud, additives, etc.). The sample 
should be retained for future analysis if any 
question of contamination arises. A section 
of casing is used to start the hole, but the 
remaining part of exploratory boreholes 
advanced by rotary drilling is usually 
uncased except in soft soils. 

When rotary drilling is used for exploratory 
borings, items such as motors, rotary driving 
mechanisms, winches, and pumps, are generally 
assembled as a unit, with a folding mast 
mounted on a truck or tractor. The unit also 
may be mounted on intermediate skids so that 
it can be placed on a raft or moved into 
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places inaccessible to motor vehicles. Skid 
mounted drilling machines can also be used 
for rotary drilling. 

Many types of rotary drilling bits are used, 
depending on the character of the material to 
be penetrated. Fishtail bits and two-bladed 
bits are used in relatively soft soils and 
three-to-four-bladed bits in firmer soils and 
soft rock. The cutting edges are surfaced 
with tungsten carbide alloys or are formed by 
special hard metal inserts. The bits used in 
rock have several rollers with hard-surfaced 
teeth. The two-cone bits are used in soft or 
broken formations, but the tri-cone and 
roller bi ts provide smoother operation and 
are more efficient in harder rocks. The 
number of rollers and the number and shape of 
the teeth are varied in accordance with the 
character of the rock. Relatively few and 
large teeth are used in soft rock, and the 
teeth are interfitting so that the bit will 
be self-cleaning. The teeth in all bits are 
flushed by drilling fluid flowing out of 
vents in the base of the bit. 

Boreholes produced by rotary drilling may be 
cased to provide stability. The drill rod 
and bit can be removed from the borehole, and 
a sampler can be lowered through the casing 
to remove soil from the bottom of the boring. 

Uncased boreholes are often filled with water 
to stabilize the hole and to remove material 
ground up by the boring tools. Water will 
exert a stabilizing effect on the parts of 
the hole that extend below groundwater level; 
however, above the water table, the water may 
result in a loss of soil strength and a 
collapse of the hole. Water alone generally 
prevents neither caving of borings in soft or 
cohesionless soils nor a gradual squeezing-in 
of a borehole in plastic soils. Uncased 
boreholes filled with the water are generally 
used in rock and are often used in stiff, 
cohesive soils. 

An uncased borehole 
filling it with a 
drilling fluid or 
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circulated, also serves to remove ground-up 
material from the bottom of the hole. A 
satisfactory drilling fluid can occasionally 
be obtained by mixing locally available fat 
clays with water, but is is usually advanta­
geous and often necessary to add commercially 
prepared drilling mud additives. When 
suitable native clays are not available, the 
drilling fluid is prepared with commercial 
products alone. These mud-forming products 
consist of highly colloidal, gel-forming, 
thixotropic clays - primarily bentonite 
with various chemicals added to control 
dispersion, thixotropy, viscosity, and gel 
strength. A sample of the drilling fluid 
should be analyzed to eliminate the possibil­
ity of introducing contamination into the 
borehole. 

The stabilizing effect of the drilling fluid 
is caused in part by its higher specific 
gravity (in comparison with water alone) and 
in part by the formation of a relatively 
impervious lining or "mudcake" on the side 
walls of the borehole. This lining prevents 
sloughing of cohesionless soils and decreases 
the rate of swelling of cohesive materials. 
The drilling fluid also facilitates removal 
of cuttings from the hole. The required 
velocities and volume of circulation are 
smaller than for water alone, and the problem 
of uncontrolled erosion at the bottom of the 
hole is decreased. Furthermore, the drilling 
fluid is thixotrophic; that is, it stiffens 
and forms a gel when agitation is stopped, 
and it can be liquified again by resuming the 
agitation. Drilling mud is, therefore, 
better able than water to keep the cuttings 
in suspension during the time required for 
withdrawal and reinsertion of boring and 
sampling tools. It also reduces abrasion and 
retards corrosion of these tools. 

There are a variety of fluids that can be 
used with this drilling method. If a drill­
ing fluid other than water/cuttings is used, 
a "background" sample of the fluid should be 
taken for analysis of possible organic or 
inorganic contaminants. 
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The use of synthetic slurries must be avoided 
at any location where chemical samples are to 
be collected, since they contain synthetic 
organic compounds. However, there is also 
widespread concern that bentonite muds may 
absorb volatile organics and other potential 
contaminants from the groundwater. Extensive 
well development may therefore be required to 
remove this mud. One method of avoiding these 
concerns is to drill, with mud, to a depth of 
approximately 10 feet above the required 
groundwater sampling depth, followed by 
hollow stem auger drilling down to the 
desired depth before well placement. In this 
manner, a groundwater sample unaffected by 
the drilling fluid can be obtained. 

Some synthetic drilling fluids which are 
designed to dissipate in the boring in 
several days (e.g. , "REVERT") have been 
reported to foster the growth of bacteria in 
the borehole, and thus should be avoided in 
drilling borings where subsurface microbial 
and chemical data is to be collected. 

Advantages to this drilling method include: 

o The ability to drill in many types 
of formations. 

o Relatively quick and inexpensive. 

o Split barrel (split-spoon) or 
Shelby tube samples can be obtained 
without removing drill rods. 

o In some borings casing may not be 
needed as the drilling fluids may 
keep the borehole open. 

o Drill rigs are readily available in 
most areas. 

Disadvantages to this method include: 

o Formation logging is unreliable if 
split barrel (split-spoon) samples 
are not taken (i.e., the depths of 
materials logged from cuttings 

STANDARD OPERATING PROCEDURES MANUAL 
W-1031 4/90 

EXP-3 
PAGE 12 



delivered to 
approximate). 

the surface are 

o Drilling fluids reduce permeability 
of the formation adjacent to the 
boring to some degree, and require 
more extensive well development 
than "dry" techniques (augering, 
air-rotary). 

o No information on depth to water is 
obtainable while drilling. 

o Fluids are needed for drilling, and 
there is some question about the 
effects of the drilling fluids on 
water samples obtained. For this 
reason as well, extensive well 
development may be required. 

o In very porous materials (i.e., 
rubble fill, boulders, coarse 
gravel) drilling fluids will be 
continuously lost into the forma­
tion. This will require either 
constant replenishment of the 
drilling fluid, or the use of 
casing through this formation. 

o Drill rigs are large and heavy, and 
must be supported with supplied 
water. 

The procedures for performing hydraulic 
rotary soil investigations and sampling shall 
conform with the applicable ASTM standards: 
D2113-83, D1587-83,and D1586-84. 

For air or fluid-rotary drilling, the rotary 
drill may be advanced to the desired depth by 
any power operated drilling machine having 
sufficient torque and ram range to rotate and 
force the bit to the desired depth. The 
drilling machine must, however, be equipped 
with any accessory equipment needed to 
perform required sampling, or coring. Prior 
to sampling, any settled drill cuttings in 
the borehole must be removed. 
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Soil samples shall be taken as specified by 
the Field Sampling and Analysis Plan, or more 
frequently, if requested, by the rig geolo­
gist. Any required sampling shall be per­
formed by rotation, pressing, or driving in 
accordance with the standard or approved 
governing use of the particular sampling 
tool. 

5.4 Reverse Circulation Rotary Drilling 

The common reverse circulation rig is a water or 
mud rotary rig with a large diameter drill pipe 
which circulates the drilling water down the 
annulus and up the inside of the drill pipe 
(reverse flow direction from direct mud rotary) . 
This type of rig is used for the construction of 
large capacity production water wells and is not 
suited for small, water quality sampling wells 
because of the use of drilling muds and the large 
diameter hole which is created. A few special 
reverse circulation rotary rigs are made with 
double-wall drill pipe. The drilling water or air 
is circulated down the annulus between the drill 
pipes and up inside the inner pipe. 

Advantages of the latter method include: 

o The formation water is not contaminated 
by the drilling water. 

o Formation samples can be obtained, from 
known depths. 

o When drilling with air, immediate 
information is available regarding the 
water bearing properties of formations 
penetrated. 

o Collapsing of the hole in unconsolidated 
formations is not as great a problem as 
when drilling with the normal air rotary 
rig. 

Disadvantages include: 

0 Double-wall, reverse 
rigs are very rare 
operate. 
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o Placing cement grout around the outside 
of the well casing above a well screen 
often is difficult, especially when the 
screen and casing are placed down 
through the inner drill pipe before the 
drill pipe is pulled out. 

5.5 Drilling by the Driven-Casing Method 

The driven-casing method consists of alternately 
driving casing (fitted with a sharp, hardened 
casing shoe) into the ground using a hammer lifted 
and dropped by the drill rig and cleaning out the 
casing using a rotary chopping bit and air or 
water to flush out the materials. The casing is 
driven down in stages (usually 5 feet per stage). 
A continuous record is kept of the blows per foot 
in driving the casing. The casing is normally 
advanced by a three hundred ( 3 o o) pound hammer 
falling freely through a height of thirty (30) 
inches. Simultaneous washing and driving of the 
casing is not recommended. If this procedure is 
used, the elevations between which water is used 
in driving the casing should be recorded. 

The driven casing method is used in unconsolidated 
formations only. When the boring is to be used 
later for well installation, the driven casing 
used should be at least four inches larger in 
diameter than the well casing to be installed. 
Advantages to this method of drilling include: 

o Split barrel (split spoon) sampling can 
be conducted while drilling. 

0 Well installation 
plished. 

is easily accom-

o Drill rigs used are relatively small and 
mobile. 

o The use of casing minimizes flow into 
the hole from upper water bearing 
layers; therefore multiple aquifers can 
be penetrated and sampled for rough 
field determinations of some water 
quality parameters. 
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o The method is useful in formations which 
are unstable and prone to collapse, such 
as coarse gravels. 

Some of the disadvantages include: 

o This method can only be used in uncon­
solidated formations. 

o The method is slower than other methods 
(average drilling progress is 30 to 50 
feet per day) . 

o Maximum depth of the borehole varies 
with the size of the drill rig and 
casing diameter used, and the nature of 
the formations drilled. 

o The cost per hour or per foot of drill­
ing may be substantially higher than 
other drilling methods. 

o It is difficult and time consuming to 
pull back the casing if it has been 
driven very deep (deeper than 50 feet in 
many formations). 

5.6 Cable Tool Drilling 

A cable tool rig uses a heavy, solid-steel, 
chisel-type drill bit ("tool") suspended on a 
steel cable, which when raised and dropped chisels 
or pounds a hole through the soils and rock. 
Drilling progress may be expedited by the use of 
"slip-jars" which serve as a cable-activated down 
hole percussion device to hammer the bit ahead. 

When drilling through the unsaturated zone, some 
water must be added to the hole. The cuttings are 
suspended in the water and then bailed out period­
ically. When below the water table, after suffi­
cient groundwater is entering the borehole to 
replace the water removed by bailing, no further 
water may be added. 

When soft caving formations are encountered, it is 
necessary to drive casing as the hole is advanced 
to prevent collapse of the hole. Often the 
drilling can be only a few feet below the bottom 
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of the casing. Because the drill . bit is lowered 
through the casing, the hole created by the bit is 
smaller than the casing. Therefore, the casing 
(with a sharp, hardened casing shoe on the bottom) 
must be driven into the hole (see Section 5.5 of 
this guideline). 

Advantages of the cable-tool method include the 
following: 

o Information regarding water-bearing 
zones is readily available during the 
drilling. Even relative permeabilities 
and rough water quality data from 
different zones penetrated can be 
obtained by skilled operators. 

o The cable-tool rig can operate satisfac­
torily in all formations, but is best 
suited for caving, boulder, cable or 
coarse gravel type formations (e.g., 
glacial till) or formations with large 
cavities above the water table (such as 
limestones). 

o When casing is used, the casing seals 
formation water out of the hole, pre­
venting down-hole contamination and 
allowing sampling of deeper aquifers for 
field-measurable water quality parame­
ters. 

0 Split barrel 
tube samples 
the casing. 

Disadvantages include: 

(split 
can be 

spoon) or Shelby 
collected through 

o Drilling is slow compared with rotary 
rigs. 

o The necessity of driving the casing in 
unconsolidated formations requires that 
the casing be pulled back if exposure of 
selected water-bearing zones is desired. 
This process complicates the well 
completion process and often increases 
costs. There is also a chance that the 
casing may become stuck in the hole. 
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o The relatively large diameters required 
(minimum of 4-inch casing) plus the cost 
of steel casing result in higher costs 
compared to rotary drilling methods 
where casing is not required, such as 
use of a hollow stem auger. 

o Cable-tool rigs have largely been replaced by rotary 
rigs. In some parts of the U.S., availability may be 
difficult. 

5.7 Jet Drilling (Washing) 

Jet drilling consists of pumping water or drilling 
mud down through a small diameter ( 1/2 to 2-inch) 
standard pipe (steel or PVC). The pipe may be 
fitted with a chisel bit or a special jetting 
screen. Formation materials dislodged by the bit 
and jetting action of the water are brought to the 
surface through the annulus around the pipe. As 
the pipe is jetted deeper, additional lengths of 
pipe may be added at the surface. 

Jet ~ercussion is a variation of the jetting 
method, in which the casing is driven with a drive 
weight. Normally, this method is used to place 
2-inch diameter casing in shallow, unconsolidated 
sand formations but has been used to install 3 to 
4-inch diameter casings to 200 feet. 

Jetting is acceptable in very soft formations, 
usually for shallow sampling, and when introduc­
tion of drilling water to the formation is accept­
able. Such conditions would occur during rough 
stratigraphic investigation or installation of 
piezometers for water level measurement. 

Advantages of this method include: 

o Jetting is fast and inexpensive. 

o Because of the small amount of equipment 
required, jetting can be accomplished in 
locations where access by a normal 
drilling rig would be very difficult. 
For example, it would be possible to jet 
down a well point in the center of a 
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lagoon at a fraction of the cost of 
using a drill rig. 

o Jetting numerous well points just into a 
shallow water table is an inexpensive 
method for determining the water table 
contours, hence flow direction. 

Disadvantages include the following: 

o A large amount of foreign water or 
drilling mud is introduced above and 
into the formation to be sampled. 

o Jetting is usually done in very soft 
formations which are subject to caving. 
Because of this caving, it is often not 
possible to place a grout seal above the 
screen to assure that water in the well 
is only from the screened interval. 

0 The diameter 
limited to 
samples must 
applicable to 

of the casing 
two inches; 
be obtained 

small diameter 

is usually 
therefore, 

by methods 
casings. 

o Jetting is only possible in very soft 
formations that do not contain boulders 
or coarse gravel, and the depth limita­
tion is shallow (about 30 feet without 
jet percussion equipment) . 

o Large quantities of water are often 
needed. 

5.8 Drilling with a Hand Auger 

This method is applicable wherever the formation, 
total depth of sampling, and the site and ground­
water conditions are such as to allow hand auger 
drilling. Hand augering can also be considered at 
locations where drill rig access is not possible. 
All hand auger borings will be performed according 
to ASTM Dl452-80. 

Samples should be taken continuously unless 
otherwise specified by the Site Specific Sampling 
Protocol. Any required sampling is performed by 
rotation, pressing, or driving in accordance with 
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the standard or approved method governing use of 
the particular sampling tool. Typical equipment 
used for sampling and advancing shallow "hand 
auger" holes are Iwan samplers (which are rotated) 
or post hole diggers (which are operated like 
tongs). This technique is slow but effective where 
larger pieces of equipment do not have access and 
where very shallow holes are desired (less than 5 
feet) . Surf icial soils must be composed of rela­
tively soft and non-cemented formations to allow 
penetration by the auger. 

5.9 Rock Drilling and Coring 

When soil borings cannot be continued using augers 
or rotary methods due to the hardness of the soil, 
or when rock or large boulders are encountered, 
drilling and sampling can be performed using a 
diamond bit corer in accordance with ASTM D2113. 
These procedures are addressed in a separate 
protocol, SOP:EXP-6, Rock Core Drilling, Coring 
and Rock Core Handling. 

5.10 Drilling & Support Vehicles 

In addition to the drilling method required to 
accomplish the objectives of the field program, 
the type of vehicle carrying the drill rig and/or 
support equipment, and its suitability for the 
site terrain, will often be an additional deciding 
factor in planning the drilling program. The types 
of vehicles available are extensive, and depend 
upon the particular drilling subcontractor's 
fleet. Most large drilling subcontractors will 
have a wide variety of vehicle and drill types 
suited for most drilling assignments in their 
particular region, while smaller drilling subcon­
tractors will usually have a fleet of much more 
limited diversity. The weight, size, and means of 
locomotion (tires, tracks, etc.) of the drill rig 
must be selected to be compatible with the site 
terrain, to assure adequate mobility between 
borehole locations. Such considerations also apply 
to necessary support vehicles used to transport 
water and/or drilling materials to the drill rigs 
at the borehole locations. When the drill rigs or 
support vehicles do not have adequate mobility to 
easily traverse the site, provisions must be made 
for assisting equipment such as bulldozers, 
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winches, timber planking, etc., to maintain 
adequate progress during the drilling program. 

5.11 Equipment Sizes 

In planning subsurface exploration programs, care 
must be taken in specifying the various drilling 
components, so they will fit properly in the 
boring or well. 

For drilling open boreholes using rotary drilling 
equipment, tri-cone drill bits are employed with 
air, water or drilling mud to remove cuttings and 
cool the bit. Tri-cone bits are slightly smaller 
than the holes they drill (i.e., 5 7/8" or 7 7/8" 
bits will nominally drill 6" and 8 11 holes, respec­
tively. 

For obtaining split-barrel samples of a formation, 
samplers are manufactured in sizes ranging from 
2-inches to 4-1/2 inches in outside diameter. 
However, the most commonly used size is the 2-inch 
O.D., 1-3/8-inch I.D. split-barrel sampler. When 
this sampler, is used, and driven by a 14O-lb 
hammer dropping 3O-inches, the procedure is called 
a Standard Penetration Test, and the blows per 
foot required to advance the sampler into forma­
tion can be correlated to the formation's density 
or strength. 

In planning the drilling of boreholes using hollow 
stem augers or casing, in which Shelby tube 
samples or diameter core drilling will be per­
formed, refer to the various sizes and clearances 
provided in EXP-3Tl of this guideline. 

5.12 Estimated Drilling Progress 

To estimate the anticipated rates of drilling 
progress for a site the following must be consid­
ered: 

o The speed of the drilling method em­
ployed. 

0 Applicable 
terrain, 
difficult 

site 
mobility 

drilling 
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bouldery soils, rubble fill or broken 
rock, etc.) 

o Project imposed restrictions (e.g. , 
drilling while wearing personal protec­
tive equipment, decontamination of 
drilling equipment, etc.). 

Based on recent experience in drilling 
soil conditions (no boulders) and taking 
at 5' intervals, for moderate depth (30 
boreholes (not including installation or 
ment of wells), the following daily rates 
drilling progress may be anticipated 
following drilling methods: 

average 
samples 
to 50') 

develop­
of total 
for the 

Drilling Method 
Avg. Daily Progress 

(linear feet) 

Hollow stem augers 
Solid stem augers 
Mud Rotary Drilling 
Reverse Circulation Rotary 
Skid Rig with Driven Casing 
Rotary with Driven Casing 
Cable Tool 
Hand Auger 
Continuous Rock Coring 

75 
50 
100 
100 
30 
50 
30 
Varies 
50 

This rate will vary depending upon level of 
personnel protective equipment required for the 
specific site. 

6. TELESCOPING BELOW A CONFINING LAYER 

A telescoping technique minimizes the potential for the 
migration of contaminated groundwater to lower strata 
below a confining layer. The telescoping technique 
consists of drilling to a confining layer utilizing a 
spun casing method with a diamond cutting or augering 
shoe, (a method similar to the rock coring method 
described in SOP: EXP-6, except that larger casing is 
used) or a driven casing method ( see Section 5. 5 of 
this guideline) , and installing a specified diameter 
steel well casing. The operation consists of three 
separate steps. Initially, a drilling casing usually of 
8 11 diameter is installed followed by installation of 
the well casing ( 6" diameter is common) . This well 
casing is driven into the confining layer to insure a 
tight seal at the bottom of the hole. The well casing 
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is sealed at the bottom of the hole with a bentonite­
cement slurry. The remaining depth of the boring is 
drilled utilizing a narrower diameter spun or driven 
casing technique within the outer well casing. A 
smaller diameter well casing with an appropriate length 
of slotted screen on the lower end is installed to the 
surface. 

Clean sand is placed in the annulus around and to a 
point about 2 ft above the screen prior to withdrawal 
of the drilling casing. The annular space above the 
screen and to a point 2 ft above the bottom of the 
outer well casing is sealed with a tremied cement­
bentonite slurry which is pressure-grouted or 
displacement-grouted into the hole. The remaining 
casing annulus is backfilled with clean material and 
grouted at the surface, or it is grouted all the way to 
the surface. 

7. CLEANOUT OF CASING PRIOR TO SAMPLING 

The boring must be completely cleaned of disturbed 
soil, segregated coarse material and clay adhering to 
the inside walls of the casing. The cleaning must 
extend to the bottom edge of the casing and, if possi­
ble, a short distance further (1 or 2 inches) to bypass 
disturbed soil resulting from the advancement of the 
casing. Loss of wash water during cleaning should be 
recorded. 

For disturbed samples both above and below the water 
table and where introduction of relatively large 
volumes of wash water is permissible, the cleaning 
operation is usually performed by washing the material 
out of the casing with water; however, the cleaning 
should never be accomplished with a strong, downward 
directed jet which will disturb the underlying soil. 
When clean out has reached the bottom of the casing or 
slightly below (as specified above), the string of 
tools should be lifted one foot off the bottom with the 
water still flowing, until the wash water coming out of 
the casing is clear of granular soil particles. In 
formations where the cuttings contain gravel and other 
larger particles, it is often useful to repeatedly 
raise and lower the drill rods and wash bit while 
washing out the hole, to force these large particles 
upward out of the hole. As a time saver, the drilling 
Contractor may be permitted to use a split barrel 
(split-spoon) sampler with the ball check valve removed 
as the clean out tool, provided the material below the 
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spoon is not disturbed and the shoe of the spoon is not 
damaged. However, because the ball check valve has been 
removed, in some formations it may be necessary to 
install a flap valve or spring sample retainer in the 
split-spoon drive head, to prevent the sample from 
falling out as the sampler is withdrawn from the hole. 
The use of jet-type chopping bits is discouraged except 
where large boulders and cobbles or hard cemented soils 
are encountered. If water markedly softens the soils 
above the water table, clean out should be performed 
dry with an auger. 

For undisturbed samples below the water table, or where 
wash water must be minimized, clean out is usually 
accomplished with an appropriate diameter clean out 
auger. This auger has cutting blades at the bottom to 
carry loose material up into the auger, and up turned 
water jets just above the cutting blades to carry the 
removed soil to the surface. In this manner there is a 
minimum of disturbance at the top of the material to be 
sampled. If any gravel material washes down into the 
casing and cannot be removed by the clean out auger, a 
split-barrel sample can be taken to remove it. Bailers 
and sandpumps should not be used. For undisturbed 
samples above the groundwater table, all operations 
must be performed in a dry manner. 

If all of the cuttings created by drilling through the 
overlying formations are not cleaned from the borehole 
prior to sampling, some of the problems which may be 
encountered during sampling include: 

o When sampling is attempted through the 
cuttings remaining in the borehole, all or 
part of the sampler may become filled with 
the cuttings. This limits the amount of 
sample from the underlying formation which 
can enter and be retained in the sampler, and 
also raises questions on the validity of the 
sample. 

o If the cuttings remaining in the borehole 
contain coarse gravel and/or other large 
particles, these may block the bit of the 
sampler and prevent any materials from the 
underlying formation from entering the 
sampler when the sampler is advanced. 

o In cased borings, should sampling be attempt­
ed through cuttings which remain in the lower 
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portion of the casing, these cuttings could 
cause the sampler to become bound into the 
casing, such that it becomes very difficult 
to either advance or retract the sampler. 

o When sampler blow counts are used to estimate 
the density or strength of the formation 
being sampled, the presence of cuttings in 
the borehole will usually give erroneously 
high sample blow counts. 

8 • REFERENCES 

To confirm that all cuttings have been 
removed from the borehole prior to attempting 
sampling, it is important that the rig 
geologist measure the "stickup" of the drill 
string. This is accomplished by measuring the 
assembled length of all drill rods and bits 
or samplers (the drill string) as they are 
lowered to the bottom of the hole, below some 
convenient reference point of the drill 
string; then to measure the height of this 
reference point above the ground surface. The 
difference of these measurements is the depth 
of the drill string (lower end of the bit or 
sampler) below the ground surface, which must 
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required (installed depth of casing or depth 
of borehole drilled). If the length of drill 
string below grade is more than the drilled 
or casing depth, the borehole has been 
cleaned too deeply, and this deeper depth of 
sampling must be recorded on the log. If the 
length of drill string below grade is less 
than the drilled or casing depth, the differ­
ence represents the thickness of cuttings 
which remain in the borehole. In most cases, 
an inch or two of cuttings may be left in the 
borehole with little or no problem. However, 
if more than a few inches for cuttings are 
encountered, the borehole must be rec leaned 
prior to attempting sampling. 
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TABLE EXP-3Tl 

(2 OF 2) 
DRILLING EQUIPMENT SIZES 

Drilling Designation or 0.0 . I.D. Coupling I.D. 
Component Hole Size ( in) (in) (in) (in) 

Flushed Coup led RX 1 7/16 1 3/16 1 3/16 
Casing EX 1 13/16 1 5/8 1 1/2 

AX 2 1/ 4 2 1 29/32 
BX 2 7/ 8 2 9/16 2 3/8 
NX 3 1/2 3 3/16 3 
HX 4 1/ 2 4 1/8 3 15/16 

Flushed Jo int RW 1 7/ 16 1 3/16 
Casing EW 1 13/16 1 1/2 

AW 2 1/ 4 1 29/32 
BW 2 7/ 8 2 3/8 
NW 3 1/ 2 3 
HW 4 1/ 2 4 
PW 5 1/ 2 5 
SW 6 5/8 6 
uw 7 5/8 7 
zw 8 5/8 8 

Diamond Core EWM 1 1/2 7/8 ** 
Barrels AWM 1 7/8 1 1/8 ** 

BWM 2 3/8 1 5/8 ** 
NWM 3 2 1/8 ** 
HWG 3 7/8 3 

2 3/4 X 3 7/8 3 7/8 2 11/16 
4 X 5 1/2 5 1/2 3 15/16 
6 X 7 3/4 7 3/4 5 15/16 

AQ (wire line) 1 57/64 1 1/16 
BQ (wire line) 2 23/64 1 7/16 ** 
NQ (wire line) 2 63/64 1 7/8 
HQ (wireline) 3 25/32 2 1/2 

** Because of the fragile nature of the core and the difficulty to 
identify rock details, use of small diameter core (1 3/8") is not 
recommended. 



TABLE EXP-3Tl 

(1 OF 2) 
DRILLING EQUIPMENT SIZES 

Drilling Designation or O.D . I.D. Coupling I. D. 
Component Hole Size (in) (in) (in) (in) 

Hollow-Stem 6 1/4 5 2 1/4 
Augers 6 3/4 5 3/4 2 3/4 

7 1/4 6 1/4 3 1/4 
13 1/4 12 6 

Thin Wall 2 1 7/8 
Tube Samplers 2 1/2 2 3/8 

3 2 7/8 
3 1/ 2 3 3/8 
4 1/ 2 4 3/8 
5 4 3/4 

Drill Rods RW 1 3/32 23/32 13/32 
EW 1 3/8 15/16 7/16 
AW 1 3/4 1 1/4 5/8 
BW 2 1/8 1 3/4 3/4 
ml 2 5/8 2 1/4 1 3/8 
HW 3 1/2 3 1/16 2 3/8 
E~ l 5/16 7/8 7/16 
A 1 5/8 1 1/8 9/16 
B 1 7/8 1 1/4 5/8 
N 2 3/8 2 1 

Wall 
Thickness (in 

Driven External 2 1/2 2.875 2.323 0.276 
Coupled Extra 3 3.50 2.90 0 . 3 
Strong Steel* 3 1/2 4.00 3 . 36 0.318 
Casing 4 4. so 3.83 0.337 

5 5.63 4. 81 0.375 
6 6.625 5.76 0.432 
8 8.625 7.63 0.5 

10 10.750 9.750 0.5 
12 12.750 11. 750 0 . 500 

*Add twice the casing wall thickness to casing O.D. 
to obtain the approximate 0 . D. of the external pipe couplings. 
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SOP: EXP-4. SOIL AND ROCK BORING SAMPLE LOGGING 

1. SCOPE AND PURPOSE 

This SOP will provide descriptions of the standard 
classifications and methods for the logging of 
soil/rock samples and the geophysical logging of 
boreholes. These techniques should be used during 
each borehole advancement in order to obtain a 
uniform description of the subsurface lithology. 
It is particularly important that each person 
logging boreholes does so in a consistent fashion 
to insure that strata and contaminant distribution 
can be correlated from borehole to borehole. 

Borehole logs provide information which is used in the 
determination of geological conditions (stratification, 
relative permeability, etc.) and ultimately in the 
assessment of contaminant distribution and in 
evaluations of remedial actions. Borehole logging is 
also performed to assure that each well is constructed 
according to specifications. 

2. RESPONSIBILITIES 

The Project or Site Geologist is responsible for 
overseeing all boring activities and assuring that each 
borehole is logged accurately and completely. If more 
than one rig is being used on site, he/she must ascer­
tain that each Rig Geologist is properly trained in 
logging procedures and that these geologists will 
produce consistent logs. A brief review session to 
standardize classifications may be warranted when the 
first boring is completed. Although this guideline 
indicates that geologists will be performing the 
logging, other qualified geoscience personnel (geotech­
nical engineers, civil engineers) may perform this work 
in most cases. 

3. SOIL BORING FIELD LOGS AND DOCUMENTATION 

• Each boring will be fully described on a boring 
log (See Form EXP-4BL1) by the rig geologist as 
the boring is being drilled. Data which will be 
included in the logs, when applicable, are listed 
below: 
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Identifying number and location of each 
boring will be recorded. 

Depths recorded in feet and tenths of feet. 

Soil classification in accordance with the 
Unified Soil Classification System (USCS), 
(See Section 4 and Figure EXP-4BL2 of this 
guideline). These classifications will be 

· prepared in the field by the geologist and 
will be subject to revision based on 
laboratory tests or subsequent review. 

A full description of soil samples. For 
split-spoon, solid tube, thin wall, soil 
core, or otherwise intact samples, the 
description will include but not be 
limited to the uses two-letter classifi­
cation, plus a more complete verbal 
description following the Burmister 
system of color, consistency, grain size 
and size distribution (See Attachment 
EXP-4Al). 

Depth limits, type and number of each sample 
taken. All samples shall be numbered 
consecutively. 

The number of blows required for each six 
inch penetration of split-spoon sampler and 
for each twelve inch penetration of casing; 
hammer weight and length of fall for 
split-spoon or driven samplers; hydraulic 
pressure used to push Shelby tubes. If 
Shelby tubes are pushed manually, that will 
be indicated. 

The estimated interval for each sample. 

Depth to water as first encountered during 
drilling, along with the method of 
determination. Any distinct water-bearing 
zones below the first zone also will be 
noted. 

If drilling fluid is used the fluid losses, 
interval over which they occur and the 
quantity lost will be recorded. 
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A general description of the drilling 
equipment used. This description, including 
such information as rod size, bit type, pump 
type, rig manufacturer, and model, may be 
provided in a general legend. 

Dates and times of start and completion. 

Names of 
geologist. 

Contractor, driller and rig 

Size and length of casing used in each 
borehole. 

HNU and/or OVA meter readings and related 
signs of visible contamination for each 
sample or from cuttings that appear 
contaminated. 

• As the boring is drilled, the rig geologist will 
evaluate samples recovered, together with 
observation of the drill cuttings, wash water (if 
any), drill performance, etc., to determine 
appropriate stratigraphic definitions or distinc­
tions within the soil column. Such contacts or 
breaks between strata must be determined by the 
rig geologist and indicated on the boring log. If 
such information is not provided, the "log" is 
nothing more than a listing of individual sample 
descriptions. In general, a stratigraphic unit 
contains only similar soils which can be classi­
fied within the same two-letter uses classifica­
tion category symbol. In some cases, significant 
differences in soil color, grain size distribu­
tion, strength, etc., would be sufficient to 
classify soils having the same two-letter uses 
classification category symbol, into two or more 
distinct strata. 

• After the rig geologist has indicated the appro­
priate stratigraphic breaks on the log, he/she 
should develop and record an appropriate descrip­
tion for each defined stratigraphic unit. Each 
description should contain information about the 
color, grain size distribution, consistency, 
moisture, etc., and the appropriate two-letter 
uses classification category symbol. The descrip­
tions should be entered on the log in underlined 
capital letters. 
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• Each sample collected for chemical or geotechnical 
analysis (See SOP:EXP-5) will be labeled according 
to the specific sampling SOP, Sampling Packaging 
and Shipment Procedures, and proper 
chain-of-custody procedures will be initiated. 
For those borings drilled employing the mud rotary 
method, a sample of the mud shall be taken before 
it · is used in the boring. This sample will be 
used for chemical analysis of the mud. 

4. CLASSIFICATION OF SOILS 

All soil classification data should be written directly 
on the boring log and in a field notebook. The method 
of deriving the classification should be described, or 
referenced to this guideline. Handling of samples 
during soil classification should be coordinated with 
chemical sampling activities. 

4.1 uses Classification 

Soils are to be classified according to the 
Unified Soil Classification System (USCS). This 
method of classification is detailed in Figure 
EXP-4BL2. This method of classification identi­
fies soil types on the basis of grain size and 
liquid limits, and categorizes them by two-letter 
symbols. 

In the uses system, fine-grained soils, or fines, 
are classified as those which will pass through a 
No. 200 U.S. standard sieve (0.074 nun) and are of 
two types: silt (M) and clay (C). Some classifi­
cation systems define size ranges for these soil 
particles, but for field classification purposes, 
they are identified by their respective behaviors 
only. Organic material (0) is a common component 
of soil but has no size range, and is recognized 
by its composition. Highly organic fibrous 
materials containing a predominance of unde­
composed plant or woody fiber are root mat, peat, 
humus and lignite. 

Coarse-grained soils are divided into two types, 
rock fragments and sand or gravel. The terms sand 
and gravel not only refer to the size of the soil 
particles but also to their depositional history. 
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Gravelly soils are identified by a (G) as the 
first letter in the two-letter symbol, whereas 
sandy soils are identified with an (S). The term 
rock fragments should be used to indicate granular 
materials resulting from the breakup of rocks. 
These materials are normally angular, indicating 
little or no transport from their source. When 
the term "rock fragments II is used it should be 
followed by a size designation such as ''(1/4-1/2 11 

diameter)" or "course-sand size" either immediate­
ly after the entry or in the remarks column. The 
uses classification would not be affected by this 
variation in terms. 

The second letter in the two-letter uses symbol 
provides information about the grain size distri­
bution of granular soils, or the plasticity 
characteristics of fine-grained soils. These 
second-letter modifiers are (P) poorly graded/well 
sorted, (W) well graded/poorly sorted, (c) clayey, 
(M) silty, (L) low plasticity, or (H) high plas­
ticity. 

Well graded granular soils, within the limited 
definition of uses (SW or GW), do not frequently 
occur in nature. Therefore, while a sample may 
appear to contain all of the sizes for granular 
soil (fine, medium and coarse), it is not likely 
to contain them in the proper proportions to meet 
the uses definitions for well graded soil. Thus, 
field classifying such soils as poorly graded (SP 
or GP) is more likely to be correct in most cases. 

4.2 Burmister Classification System 

This system deals with rather precise identifica­
tion of soil components and proportions. A proper 
identification allows construction of a grain size 
curve within a very narrow range. The system 
requires considerable laboratory and field prac­
tice before accurate identifications can be made. 
An accurate identification tells much about a 
soil's characteristics; e.g., plasticity, permea­
bility, frost heave potential, compactibility, 
etc. Slight variations in the identification 
could indicate appreciable changes in some of the 
soil properties. Thus every sample is carefully 
identified in order to detect the potential 
changes. Many of the other systems of soil 
classification are more general and may therefore 
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give only general impressions rather than specific 
impressions (See Table EXP-4BL3 and Attachment 
EXP-4Al}. 

4.3 Grain Size Classification 

The names of soils, such as "silt" or "clay" are 
commonly assigned to different grain-size frac­
tions. The most widely accepted size classifica­
tions are shown in graphic form in Figure 
EXP-4BL4. With few exceptions natural soils 
consist of a mixture of two or more different 
grain-size fractions. The designation of soils by 
the names of their principal constituents is 
facilitated by triangular diagrams where the three 
coordinates represent the percentage of sand, silt 
and clay. A mixed-grained soil is located on this 
diagram based on the fraction of each constituent 
it contains. Where this point is located deter­
mines the type to which the soil belongs ( See 
Figure EXP-4BL5). 

A classification system based on size alone can be 
misleading because the physical properties of the 
finest soil fractions depend on many factors other 
than grain size. Therefore, if the words "silt" 
or "clay" are used to express grain size it should 
be described in that manner, such as "clay-size 
particle". 

4.4 Soil Descriptors 

In nature, soils are comprised of particles of 
varying size and shape and are combinations of the 
various soil types. Figure EXP-4BL4 lists grain 
size classifications to be used in describing 
soils or rocks. The following terms are useful in 
the description of soil: 

Terms Identifying Proportion 
of the Component 

trace 
little 
some 
"and" 

These descriptions are adopted 
Classification System, and are 
scribed in Attachment EXP-4Al. 
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5. CONDITION AND STRUCTURE OF SOILS 

5.1 Relative Density and Consistency 

To classify the relative density and/or consisten­
cy of a soil, the geologist must first identify 
the soil type. Granular soils contain predomi­
nantly sands and gravels. They are noncohesive 
(particles do not adhere well when compressed). 
Finer grained soils (silts and clays) are cohesive 
(particles will adhere together when compressed). 

• The density of noncohesive, granular soils is 
classified according to standard penetration 
resistances obtained from split barrel 
sampling methods detailed in SOP:EXP-5A. 
Those designations are: 

Designation 

Very loose 
Loose 

Relative Density 

Standard Penetration 
Resistance 

(blows per foot) 

Oto 5 
6 to 10 

Medium dense 
Dense 

0-15% 
15-40% 
40-70% 
70-85% 
85-100% 

11 to 30 
31 to 50 
Over 50 Very dense 

Standard penetration resistance is the number 
of blows required to drive a split-barrel 
sampler with a 2-in. outside diameter 12 in. 
into the material using a 140-lb hammer 
falling freely through 30 in. The sampler is 
driven through an 18-in. or 24-in. sample 
interval and the number of blows is recorded 
for each 6-in. increment. Relative density 
can be rated from the standard penetration 
resistance in accordance with modified USBR 
criteria as shown on Figure EXP-4BL6 as a 
function of overburden pressure. It is 
important to note that if gravel or rock 
fragments are broken by the sampler or 
if rock fragments are lodged in the tip, 
the resulting blow count will be errone­
ously high, reflecting a higher density 
than actually exists. This should be 
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noted on the log and referenced to the 
sample number. 

• The consistency of cohesive soils is 
determined by performing field tests and 
identifying the consistency as shown in 
Figure EXP-4BL7. The consistency of 
cohesive soils is determined either by 
blow counts or most accurately by a 
pocket penetrometer or field Torvane 
device. The pocket penetrometer method 
is conducted on a selected sample of the 
soil, preferably the lowest 0.5 ft of 
the sample in the split-barrel sampler. 
The sample should be broken in half and 
the penetrometer pushed into the end of 
the sample to determine the consistency. 
Do not determine consistency by attempt­
ing to penetrate a rock fragment. If 
the sample is decomposed rock, it is 
classified as a soft decomposed rock 
rather than a hard soil. Consistency 
should not be determined solely by blow 
counts. The pocket penetrometer or 
Torvane should be used in conj unction 
with blow counts. 

5.2 Moisture 

Moisture content is estimated in the field accord­
ing to four categories: dry, moist, wet, and 
saturated. In dry soil, there appears to be 
little or no water. Saturated samples obviously 
have all the water they can hold. Moist and wet 
classifications are somewhat subjective and often 
are determined by the individual's judgement. A 
suggested parameter for judging this in a fine­
grained soil would be calling a soil wet if 
rolling it in the hand or on a porous surface 
liberates water, i.e., dirties or muddies the 
surface. Whatever method is adopted for describ­
ing moisture, it is important that the method used 
by an individual remains consistent throughout an 
entire drilling job. 

Laboratory or field tests for water content should 
be performed if the natural water content is 
important. 
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5.3 Color 

Soil colors should be described utilizing a single 
color descriptor preceded, when necessary, by a 
modifier to denote variations in shade or color 
mixtures. A soil could therefore be referred to 
as "gray" or "light gray" or "blue-gray". Since 
color can be utilized in correlating units between 
sampling locations, it is important that color 
descriptions be kept consistent throughout the 
field operations. 

Colors must be described while the sample is still 
fresh and moist. Soil samples should be broken or 
split vertically to describe colors. Soil sam­
pling devices tend to smear the sample surface 
creating color differences between the sample 
interior and exterior. Adjectives such as mottled 
and variegated should be used where applicable. 

Soil Color Charts should be used and the type of 
color chart used should be noted in the field 
notebook and boring log. 

5.4 Stratification 

Stratification can only be determined after the 
sample barrel is opened. The stratification or 
bedding thickness for soil is dependent on grain 
size and composition. The classification to be 
used for stratification description is shown in 
Figure EXP-4BL8. 

5.5 Texture, Fabric and Structure 

The texture, fabric, bedding, and structure of the 
soil should be described. Texture is described as 
the relative angularity of the particles (for 
sand-sized grains or larger): rounded, subrounded, 
subangular, and angular. Fabric should be noted 
as to whether the particles are flat or bulky and 
whether there is a particular relation between 
particles (i.e., stratified, laminated, banded, 
heterogeneous varved). It is important to recog­
nize defects in a soil structure. The following 
are often observed: slickensides, rootholes, 
fissures, weathering and inclusions. 
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5.6 Mineral/Rock Constituent and Depositional Origin 

• The type and condition of mineral and rock 
constituents should be noted on the boring 
log and/or fieldbook. Examples are quartz, 
shale, micaceous, feldspathic, decomposed, 
friable, etc. 

• The depositional origin of the soils will be 
identified where possible. Alluvial, 
colluvial, glacial till, outwash and marine 
are a few of the environments where the soils 
may have been deposited. 

6. TYPICAL IDENTIFICATION OF SOILS 

In the description of the soil, its color shall be 
described first, followed by texture, composition, 
structure, consistency and moisture, as shown in Table 
EXP-4BL3. Visual contamination, if any, will be noted 
in the remarks column of the boring log, and located on 
the diagram of the lithologic column. 

7. FIELD AIDS FOR IDENTIFICATION OF SOILS 

In addition to visual observation of the soils recov­
ered in sampling devices, certain field tests may be 
performed to assist in classifying these soils. Since 
many of these field tests require some additional 
handling of the samples, they should only be used in 
cases where doing so will not be hazardous. Some of 
these visual aids in soil identification are: 

• To evaluate plasticity to distinguish between clay 
and silts, dry a pat of soil quickly by placing it 
on a hot surface (i.e., exhaust pipe of the drill 
rig). Attempt to crumble the fully dried pat in 
the hand. Clays will tend to break into frag­
ments, with increasing strength displayed by clays 
of greater plasticity (CH soils). Conversely, 
pure silt will have virtually no internal cohesion 
and will very easily pulverize to a very fine 
powder (Dry Strength Test). 

• When a pat of wet silt is held in the hand and 
shaken (by taping one hand against the other), 
free water will appear on the surface of the soil, 
which when touched will recede back into the pat 
of soil (Shaking Test). 
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• Clays are sticky to the touch, while silts give no 
such sticky feeling. Highly plastic clays (CH) 
will exhibit a greasy feeling. 

• Organic soils are usually dark in color (dark 
brown or black) , have an organic ( earthy) odor, 
and often contain remnants of the vegetable matter 
from which they were formed. When hydrogen 
peroxide is applied to organic soils, it will 
bubble and fizz; however, this same reaction can 
also be caused by certain metals (e.g., iron) in 
the soil. 

• With experience, the percentage of fines in 
granular soils can be judged by the degree to 
which handling the wet soil dirties or stains 
one's hand or gloves. Relatively clean (<5% 
fines) soils (SP, GP, SW, GW) leave little or no 
stain, while soils with more than 12% fines (SC, 
SM, GC, GM) will leave a noticeable stain when 
handled wet (Smear Test). 

• The ability to roll a "thread" of a fine grained 
soil is an indication of its plasticity. In a 
moist state highly plastic soils (CH) can be 
rolled to a very thin (1/16-inch) diameter without 
breaking, while non-cohesive pure silt cannot be 
rolled to a thread without crumbling (Thread 
Test) . 

• To aid in identifying the grain size distribution 
of granular soils, samples of each fraction (fine, 
medium, coarse) can be prepared in the laboratory 
and used in the field for comparison against the 
sample. Such comparative samples can either be 
contained in individual vials or glued on a piece 
of cardboard. 

8. FIELD ROCK DESCRIPTION LOG 

A blank log is illustrated in Form EXP-4BL1 and will be 
used to provide "detailed" geologic rock classification 
data described in the following sections. In some 
cases EXP-4BL1 may be sufficient for logging general 
rock descriptive information. The degree of required 
rock descriptive information and log format will be 
determined by the Project Geologist and Project Manger. 
Each log will be completed by the rig geologist who 
shall also record the information listed below: 
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• Names of contractor, driller and rig geologist. 

• Number and location of each boring. 

• Date and depth of hole at start and end of 
working day shift. 

• Depth and size of any casing at start and end of 
each core run. 

• Depth of start and finish of each core run. 

• Core diameter and changes in core size. 

• Type and condition of bit. 

• Time required to drill each foot of core. 

• Total core recovery with information as to 
possible location of core losses. 

• Details of delays and breakdowns. 

• A general description of the drilling equipment 
used. 

• Depth to water as first encountered during 
drilling, along with the method of 
determination. Any 
below the first zone 

distinct water-bearing zones 
also will be noted. 

• Gain or loss of water or mud; type of cuttings. 

• Standing water-level at start and end of each 
working period. 

• Description of strata. 

• Depth, type and number of each sample taken. 

• Details of in-situ tests and instrumentation in­
stalled. 

• HNu and/or OVA meter readings and related signs 
of visible contamination for each core or from 
cuttings that appear contaminated. 

• Backfilling and grouting. 
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9. CLASSIFICATION OF ROCKS 

Rocks are grouped into three main divisions: sedimen­
tary, igneous, and metamorphic. Sedimentary rocks are 
by far the most predominant type exposed at the earth's 
surface. The following basic names are applied to the 
type of rocks found in sedimentary sequences: 

0 Sandstone 
materials 
diameter. 

Made up predominantly of 
ranging between 1/16 and 

granular 
2 mm in 

o Siltstone - Made up of granular materials less than 
1/16 mm in diameter. Fractures irregularly. 
Medium thick to thick bedded. 

o Claystone - Very fine grained rock made up of clay 
and silt-size materials. Fractures irregularly. 

o Shale - A very fine grained, fissile rock. 
tures along bedding planes. 

Frac-

o Limestone - Rock made up of predominantly of calcite 
(Caco

3
). Effervesces upon the application of 

dilute hydrochloric acid. 

o Coal - Rock consisting mainly of organic remains. 

o Others - Numerous other rock types are present in 
the geologic section. Their overall abundance is 
dependent upon the geographic locations. 

In classifying a sedimentary rock the following hierar­
chy should be noted: rock type, color, stratification, 
hardness, fracturing, weathering, and other character­
istics. All classification data should be written 
directly on the boring log and in a field notebook. 
The method of deriving the classification should be 
described or reference to this guideline or other 
manuals used should be included. 

9.1 Rock Type 

As described above, there are numerous names for 
sedimentary rocks. In most cases a rock will be a 
combination of several rock types, therefore a 
modifier such as a sandy siltstone or a silty 
sandstone can be used. The modifier indicates 
that a significant portion of the rock type is 
composed of the modifier. Other modifiers can 
include carbonaceous, calcareous, siliceous, etc. 
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Details as to lithology, mineralogy, decomposition 
and sedimentary structures should be noted. 

Grain diameters are used for the classification of 
elastic sedimentary rocks. Figure EXP-4BL9 is the 
Udden-Wentworth classification that will be 
assigned to sedimentary rocks. The individual 
boundaries are slightly different that the uses 
subdivision for soil classification. For field 
determination of grain sizes, a scale can be used 
for the coarse grained rocks. 

The division between very fine sandstone and 
siltstone is probably not measurable in the field. 
The boundary should be determined by use of a hand 
lens. If the grains cannot be seen with the naked 
eye but are distinguishable with a hand lens, the 
rock is a siltstone. If the grains are not 
distinguishable with a hand lens, the rock is a 
claystone. 

9.2 Color 

The color of a rock can be determined in the same 
manner as for soil samples. Rock core samples 
should be classified while wet, when possible, and 
air cored samples should be scraped clean of 
cuttings and wetted prior to color classification. 

If Rock Color Charts are used the chart type must 
be recorded in the field notebook. 

9.3 Stratification 

The bedding thickness designations applied to soil 
classification will also be used for rock classi­
fication. The boring log can be used as a graphic 
log in which standard rock symbols are used and to 
indicate major stratigraphic changes. Minor 
changes and related details will be described in 
the written description. 

9.4 Hardness 

The hardness of a rock is a function of the 
compaction, cementation, and mineralogical compo­
sition of the rock. A relative scale for sedimen­
tary rock hardness is as follows: 
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Soft - Weathered, considerable erosion of 
core, easily gouged by knife blade, scratched 
by fingernail. Soft rock crushes or deforms 
under pressure of a pressed hammer. This 
term is always used for the hardness of the 
saprolite (decomposed rock which occupies the 
zone between the lowest soil horizon and firm 
bedrock). 

Medium Soft - Slight erosion of core, slight­
ly gouged by knife blade, or breaks with 
crumbly edges from single hammer blow. 

Medium Hard - No core erosion, easily scratch­
ed by knife blade or breaks with sharp edges 
from single hammer blow. 

Hard - Requires several hammer blows to break 
and has sharp breaks. Cannot be scratched 
with knife blade. 

Note the difference in usage here of the 
words "scratch" and "gouge". A scratch 
should be considered a slight depression in 
the rock (do not mistake the scraping off of 
rock flour from drilling with a scratch in 
the rock itself), while a gouge is much 
deeper. 

9.5 Fracturing 

The degree of fracturing of a rock is described by 
measuring the fractures or joint spacing. After 
eliminating drilling breaks, the average spacing 
is calculated and the fracturing is described by 
the following terms: 

o Massive: >3' (May contain hairline 
cracks) 

o Slightly fractured: 1'-3" 
o Moderately fractured: 0.5'-1' 
o Closely fractured: 0.1'-0.5' 
o Intensely fractured: 0.05'-0.1' 
o Crushed: <0.05' (Approx. 0.6") 

The structural integrity of the rock can be 
approximated by calculating the Rock Quality 
Designation (RQD) of cores recovered. The RQD is 
determined by adding the total lengths of all 
pieces exceeding four inches and dividing by the 
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total length of the coring run, to obtain a 
percentage: 

RQD = (r/1) X 100 

where: 

r = Total length of all pieces of the lithologic 
unit being measured, which are greater than 4 
inches in length, and have resulted from natural 
breaks. Natural breaks include slickensides, 
joints, compaction slicks, bedding plane partings 
(not caused by drilling), friable zones, etc., and 

1 = Total length of the coring run. 

Figure EXP-4BL10 
terminology for 
consistency, and 
and RQD. 

9.6 Weathering 

provides qualitative descriptive 
rock quality (decomposition, 
fracturing), relative hardness 

The degree of weathering is a significant parame­
ter that is important in determining weathering 
profiles and is also useful in engineering de­
signs. The following terms can be applied to 
distinguish the degree of weathering. 

Fresh - Rock shows little or no weathering effect. 
Fractures or joints have little or no staining and 
rock has a bright appearance. 

Slight- Rock has some staining (i.e., discolora­
tion along joints, cracks or exposed surf aces) 
which may penetrate several centimeters into the 
rock. Clay fillings of joints may occur. Feld­
spar grains may show some alteration. 

Moderate - Most of the rock, with exception of 
quartz grains, is stained. Rock is weakened due 
to weathering and can be easily broken with 
hammer. 

Severe - All rock, including quartz grains, is 
stained. Some of the rock is weathered to the 
extent of becoming a soil. The rock is very weak 
and crumbly. 

Decomposed - All minerals are completely altered. 
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9.7 Other Characteristics 

The following items should be included in the rock 
description: 

• Description of contacts between two rock 
units. These can be sharp or gradational. 

• Description of any filled cavities or vugs. 

• Description of any joints or open fractures. 

• Notation of joints with depth, approximate 
angle to vertical, any mineral filling or 
coating, and degree of weathering. 

• The angle of bedding or other planar features 
shall be written in degrees. The preferred 
angular measurement is made from the perpen­
dicular to the core axis with a protractor. 
Thus, a bedding feature which is horizontal 
in the core would be measured as a o• angle. 

Additional information should be provided, 
including an estimation of the degree of 
cementation and type of cement for granular 
sedimentary rocks; a description of the texture 
and fabric of the rock (i.e., the shape and 
relationship of component particles or crystals); 
and the structure or macroscopic features of the 
rock mass. Generally, rock structure is best seen 
in the outcrop rather than the hand specimen, but 
some indications of structure (e.g., horizontal or 
dipping beds, open joints) can be obtained from 
core samples. 

All information shown on the field classification 
sheets should be neat to the point where it can be 
reproduced photographically for report presenta­
tion. Sections should be drawn daily by the rig 
geologist or site geologist. The data should be 
kept current to provide control of the drilling 
program and to indicate various areas requiring 
special consideration and sampling. 
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9.8 Additional Terms Used in the Description of Rock 

The following terms are used to further identify 
rocks: 

Seam - Thin (12 in. or less), probably continuous 
layer. 

Some - Indicates significant ( 15 to 40 percent) 
amounts of the accessory material. For example, 
rock composed of seams of sandstone (70 percent) 
and shale (30 percent) would be "sandstone -- some 
shale seams". 

Few - Indicates small (0 to 15 percent) amounts of 
the accessory material. For example, rock 
composed of seams of sandstone (90 percent) and 
shale ( 10 percent) would be "sandstone few 
shale seams". 

Interbedded - Used to indicate thin or very thin 
alternating seams of material occurring in 
approximately equal amounts. For example, rock 
composed of seams of sandstone ( 50 percent and 
shale (50 percent) would be "interbedded sandstone 
and shale". 

Interlayered - Used to indicate thick alternating 
seams of material occurring in approximately equal 
amounts. 

10. DATA COLLECTION 

Data gathered in the examination of soil and/or rock 
samples should include all the characteristics listed 
in Sections 4 through 7 for soil samples, and Sections 
8 and 9 for rock samples. Actual sampling of soils or 
rock for chemical or geotechnical analysis is described 
in other technique-specific SOP's. 

In addition to gathering data on the sample obtained, 
the geologist should gather additional data by observ­
ing the physical features of the study area. Rock 
outcrops can provide information on lithology, strati­
graphy, structure, and degree and orientation of 
fracturing. Examining the geomorphological features of 
an area can provide additional insight into the geology 
of the area. Exposed soils can provide information on 
the origin of the soils (residual, alluvial etc.) and 
help in defining the area's geology. 
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All the above information should be obtained wherever 
possible and documented in field logbooks and notes. A 
map of the study area should be carried along on any 
reconnaissance and any important features found plotted 
on the map for reference purposes. 
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Color 

Figure 2-5 
Burmister System 

Main Features 

Major Component· 

Fractions 

Minor Component (S) • 

Proportion 

(Minor Comp.) 

Modifiers 

Abbreviated 
Verson: Grbr m ( - ) f S, I ( - ) m G; lyr; occ Ins c S" 

(Not to Be Used 
On Boring Logs) 

As Identified 
in Field . First 
Letter of First 
Work Capitalized 

Identifies 
Grain Size (s) 
( - ) = Major Fraction 
( - ) = Minor Fraction 

Identifies Quanty, 
Acts as a Conjunction: 
35-50% = a (and) 
20-35% = s (some) 
10-20% = I (little) 

1-10% = t (trace) 
( +) = upper third 
( - ) = lower third • Abbreviation Capitalized 

Unabbreviated 
Verson: 

Gray brown medium ( - ) to fine SAND, little ( - ) medium Gravel; 
layered; occasional lens coarse Sand (SP). 

Unified Soil Classification 
Adequuate for a Generalized 
Stratum Description 

Upon Approval, The Chester Engineers May Use a Modified BURMISTER SYSTEM For Detailed 
Identification of Soil Components, Fractions and Proportions. The UNIFIED SOIL CLASSIFICATION,** 
Based Upon Field Data, Is Also Presented. 
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FIGURE EXP-4BL7 

CONSISTENCY OF COHESIVE SOILS 

Blows 
per 

Consistency Foot 

Unconfined 
Compressive 
Strength 
(tons per square 
foot by pocket 
penetration 

Very Soft Oto 3 Less than 0.25 

Soft 4 to 5 0.25 to 0.50 

Medium 6 to 10 0.50 to 1.0 
Stiff (Firm) 

Stiff 11 to 15 1.0 to 2.0 

Very Stiff 16 to 30 2.0 to 4.0 

Hard Over 30 More than 4.0 

Field 
Identification 

Easily penetrated several 
inches by fist. Tall core 
will sag or slump under its 
own weight. 

Easily penetrated several 
inches by thumb. Core can 
be pinched in two between 
thumb and forefinger. 

Can be penetrated several 
inches by thumb with 
moderate effort. 

Readily indented by thumb 
but penetrated only with 
great effort. 

Readily indented by thumb 
nail; penetrated very 
slightly by thumb. 

Indented by thumb nail. 
Core cannot be penetrated 
by thumb; can be pierced 
with pencil. 

* Note: Slickensided and fissured clays may have lower unconfined 
compressive strengths than shown above, because of planes 
of weakness or cracks in the soil. The consistency 
ratings of such soils are based on penetrometer readings. 
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FIGURE EXP - 4BL 9 

GRAIN CLASSIFICATION FOR ROCKS 

Particle Name Grain Size Diameter 

Cobbles > 64 mm 

Pebbles 4 - 64 mm 

Granules 2-4mm 

Very Coarse Sand 1 - 2 mm 

Coarse Sand 0.5 - 1 mm 

Medium Sand 0.25 - 0.5 mm 

Fine Sand 0.125-0.25 mm 

Very Fine Sand 0.0625-0.125 mm 

Silt 0.0039-0.0625 mm 

Clay <O. 0039 mm 

(After Wentworth, 1922) 
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FIGURE EXP-4BL10 
ROCK CORE DESCRIPTIVE TERMINOLOGY 

GUIDE FOR ROCK DESCRIPTIONS IN 
FIELDLOG PREPARATION 

• Rock Type - Gneiss, Basalt, etc . 
• Color - Gray, pink, green, etc. 
• Hardness - (See Hardness chart) 
• Bedding - Stratification (See 

Bedding Chart), foliation, etc. 
• Weathering - (See weathering chart) 
• Composition - Percentage of dominant and 

accessory minerals 
• Miscellaneous - Calcareous, 

vuggy, cementing material, incusions, ets. 
• Discontinuities - Joints, faults, fractures, etc. 

with descriptions to include coatings, infilling, 
inclination, etc. 

HARDNESS 

• Very Hard - Cannot be scratched 
with knife blade. 

• Hard - Can be scratched by knife 
blade but only with great difficulty. 

• Medium hard - Can be scratched by knife blade. 
• Medium soft - Easily scratched by knife blade. 
• Soft - Can be gouged 1/8" to 

1/4" with knife blade . 
• Very soft - Can be cut in half or 

nearly so with knife blade . 

BEDDING 

• Thinly laminated . 
• Thickly laminated 
• Very thin bedded 
• Thin bedding . 
• Medium bedding. 
• Thick bedding 
• Very thick bedding 

. . 3 mm 
3-10 mm 

. 1-3 cm 
3-10 cm 

10-30 cm 
3-1 m 
> 1 m 

FRACTURING (AVERAGE SIZE OF PIECES) 

• Massive - >3' (May contain hairline 
cracks) 

• Slightly fractured - l'-3" 
• Moderately fractured - 0.5'-l' 
• Closely fractured - O. l'-0 . 5' 
• Intensely fractured - 0.05'-0.l' 
• Crushed - <0. 05' (Approx. 0. 6") 

ROCK QUALITY DESIGNATION (R.Q.D) is based on a modified core logging procedure which , in 
turn , is based indirectly on the number of fractures and the amount of softening or 
alteration in the rock mass as observed in the rock cores . Instead of counting the 
fractures, an indirect measure is obtained by swnming up the total length of core recover­
ed - but counting only those pieces of core which are four inches (10 cm) in length or 
longer, and which are hard and sound . 

This procedure obviously penalizes the rock where recovery is poor . This is appropriate, 
because poor core recovery usually indicates poor quality rock . 

It has been found that there is a good relationship between the numerical values of the 
R.Q.D. and the general quality of the rock for engineering purposes . This relationship is 
as follows : 

Example : 
bedding, 
feldspar , 

~ 

0 - 25% 
25 - 50% 
50 - 75% 
75 - 90% 
90 - 100% 

Description of Rock Quality 

Very Poor 
Poor 
Fair 
Good 
Excellent 

Gneiss, dark green, medium soft , thin bedded, strong foliation parallel to 
slight weathering, fracture at 46. 3' with thin clay filling. Contains 50% 
30% quartz, and 20% biotite mica , scattered garnet inclusions . 

NOTE: Grain size classification for rocks will follow the Wentworth Designations. 
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SOP: EXP-5 SUBSURFACE SOIL SAMPLING 

1. General Application 

Subsurface soil samples are obtained for identification 
of soil grain-size distributions, stratigraphic 
correlations, and chemical analysis (if required). The 
characterization can indicate the potential for 
migration of chemical contaminants from hazardous 
substance sites. In addition, definition of the actual 
migration of contaminants can be obtained through 
chemical analysis of the soil samples. Subsurface soil 
samples are obtained in conjunction with soil boring 
and monitoring well installation programs and provide 
direct information as to the physical and chemical 
makeup of the subsurface environment. Where the 
remedial activities may include in-situ treatment 
or the excavation and removal of the contaminated 
soil, the depth and areal extent of contamination 
must be known as accurately as possible. 

Surface soil samples serve to characterize the extent 
of surface contamination. These samples may be 
collected during initial site screening to determine 
gross contamination levels and levels of personal 
protection required, as part of the Remedial 
Investigation field sampling activities, to gather more 
detailed site data during Remedial Design, or to 
determine the need for or success of cleanup during 
Remedial Construction. 

Site construction activities may require that 
engineering and physical properties of soil and rock be 
determined. Soil types, bearing strength, 
compressibility, permeability, plasticity, and 
moisture content are some of the geotechnical 
characteristics that may be determined by labora­
tory tests of soil samples to design and construct 
deep foundations or remedial components. 

Two soil sampling methods have been addressed. These 
include one procedure for obtaining disturbed soil 
samples and soils penetration resistance information 
and one procedure from which one can obtain relatively 
undisturbed soil samples: 

o Split Barrel (Split-Spoon) Sampling 

o Thin-Wall (Shelby) Tube Sampling 
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SOP: EXP-5A. SUBSURFACE SOIL SAMPLING 

SPLIT BARREL (SPLIT-SPOON) SAMPLING 

1. Scope and Purpose 

This SOP covers soil sampling by split-barrel only, as 
this is the means most often used for obtaining samples 
from unconsolidated deposits. This method provides a 
representative disturbed soil sample for classification 
purposes and a record of the soil penetration resis­
tance. A split-barrel sampler is a steel tube, split 
in half lengthwise, with the halves held together by 
threaded collars at each end of the tube. Also called 
a split-spoon sampler, this device can be driven into 
resistant (consolidated) materials using a drive weight 
mounted on the drilling string. 

A standard split spoon sampler (used for performing 
Standard Penetration Tests) is 2-inches O.D. and 1 3/8-
inches I.D. This standard spoon typically is available 
in two common lengths providing either 20 11 or 26" 
internal longitudinal clearance for obtaining 18" or 
24 11 long samples, respectively. 

Details of the implementation of this procedure for a 
particular project shall be described in a project work 
plan which shall include a detailed description of the 
work to be performed and identification of field 
equipment to be used. 

2. Responsibilities 

It shall be the responsibility of the Contract Driller 
to provide the necessary equipment for obtaining 
subsurface soil samples. This includes the split­
barrel sampler and sample containers (sized according 
to project requirements). It is the Contract Driller's 
responsibility to maintain a complete set of boring 
logs for contract purposes. Standard Penetration Tests 
(SPT) (ASTM: 1586-84) will be conducted by the Contract 
Driller if required by the project. Equipment decon­
tamination shall also be the responsibility of the 
Driller. 

It shall be the responsibility of the Project Geolo­
gist/Engineer to observe all activities pertaining to 
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subsurface soil sampling to ensure that all the stan­
dard procedures are followed properly, and to record 
all pertinent data on a boring log, which includes but 
is not limited to the blow counts per every advanced 
six-inch increment. It is also the 
Geologist/Engineer's responsibility to indicate to the 
Contract Driller at what specific depth samples shall 
be collected. The Geologist/Engineer will maintain 
custody of all samples until they are shipped to their 
appropriate destination. 

3. General Procedures 

The sampling depth interval is typically one (1) sample 
every five (5) vertical feet with additional samples 
taken, at the discretion of the project geolo­
gist/engineer, when significant textural, visual or 
odor changes are encountered. 

The following are the standard procedures to be used in 
advancing casing and obtaining soil samples. 

Specific requirements described in a project's task 
plan may call for deviations in the standard procedures 
but these will be taken into account on a project by 
the project basis. 

3.1 Standard Procedures-Advancing Casing 

• Casing shall be advanced in the overburden by 
a series of operations which consist of 
driving the casing to the elevation at which 
the sample is to be taken, and cleaning out 
the hole to the bottom of the casing without 
disturbing the material to be sampled. 

• For advancing the boring in holes requiring 
rock coring, casing shall be drilled or 
driven in 5-foot increments and seated in the 
top of the bedrock. For dense soils such as 
glacial till, the boring may be advanced by 
drilling the casing into the soil. In this 
case, the casing shoe is replaced with a 
casing drill bit. Hollow stem augers or 
solid flight augers with casings may be used 
to advance the hole. On borings requiring 
rock coring, the augers must be removed and 
casing firmly seated in rock prior to coring. 
Depending upon field conditions, drilling mud 
may be used in lieu of casing. 
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• If boulders or obstructions are encountered 
during the progress of the boring, the casing 
shall be advanced past or through the obsta­
cles either by drilling, mechanically frac­
turing, or blasting. 

• Casing shall consist of the flush joint or 
flush coupled type. With the approval of the 
site geologist/engineer or his delegate a 
heavy duty drive pipe may be used depending 
on the nature of the overburden or drilling 
method. The size of the casing shall be 
sufficient to allow soil sampling, rock 
coring, or the use of instrumentation where 
applicable. The casing, casing shoe, and 
casing bit shall be straight. The inside of 
the casing shall be clean and free of any 
obstructions. 

• The casing shall generally be advanced in 
5-foot intervals or to the designated sam­
pling interval. In cohesive soils such as 
clay or plastic silt, where the hole remains 
open and clear, the boring may be advanced 
uncased. For such open holes, which are 
advanced by the use of a chopping bit, roller 
bit, and/or drilling mud, the casing may be 
advanced after drilling ( for rock drilling, 
casing is required for the full depth of the 
overburden). The use of water shall not be 
permitted to facilitate driving of the casing 
except when directed by the inspecting 
geologist/engineer. This shall apply to 
dense soils in which soil sampling is not 
required. Such "washing and driving" of 
casing shall be recorded on the field boring 
log. 

• The casing shall be cleaned out before 
sampling and care shall be taken to avoid 
sampling of material partly within the 
casing. Any equipment which is not specially 
designed for obtaining soil samples shall be 
considered unsatisfactory. The holes in the 
chopping bits used for cleaning shall be 
drilled so that the stream of water will not 
be directed downward. The amount of water 
shall be the minimum required to clean the 
casing and to raise the soil particles to the 
surface. When the casing cannot be cleaned 
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by washing, augers shall be used for cleaning 
the drill hole preparatory to sampling. The 
sample spoon should not be used to remove 
excess material or to clean out the casing. 
The bottom of the boring shall be thoroughly 
cleaned to the required sampling depth. 

• In certain borings where the hollow stem 
auger serves as the casing, the augers shall 
be advanced to the sampling depth which will 
normally occur at 5-foot intervals. The 
hollow stem auger should be equipped with a 
plug to prevent soil from entering into the 
bottom of the auger. If soil enters the 
auger, it shall be necessary to clean the 
auger out prior to sampling. 

3.2 Sampling 

• Drive samples of the materials encountered 
shall be obtained by the use of a split spoon 
sampler having a 2-inch O.D. and 1 3/8-inch 
I.D., and a clear inside length of at least 
18 inches. The spoon shall be equipped with 
a properly fitting ball check valve and a 
flap valve or basket retainer shall be used 
when sampling in loose soils. Drill rods 
used for driving the sample shall have as a 
minimum 1 5/8-inch O.D. (AW). 

• Drive samples shall be taken at every change 
of material or stratification and at 5-foot 
intervals, or as directed by the inspecting 
geologist/engineer. 

• The inspecting geologist/engineer shall make 
an independent determination of depth mea­
surements and check his determinations with 
those made by the drilling foreman. Any 
discrepancy shall be resolved in the field as 
soon as it is discovered. All depth measure­
ments shall be made in feet and tenths of 
feet. 

• The change in soil strata should be estab­
lished by the inspecting geologist/engineer 
and the driller from sampling and observation 
of the wash material and driving resistance 
during the progress of the boring. Drive 
samples shall be obtained by driving the 
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sampling spoon into the material below the 
bottom of the casing so as to fully fill its 
chamber without compressing the material. A 
representative sample of the material, not 
affected by the washing out process, shall be 
obtained from the sampling spoon. 

• Standard penetration tests, as described 
below, shall be performed to facilitate the 
determination of the relative resistance of 
the various strata. The sampler shall be 
driven with a hammer weighing 140 pounds and 
falling 30 inches. The hammer shall be 
raised and dropped with one turn of the rope 
around the cathead. The use of wire or cable 
in driving the sampling spoon shall not be 
permitted. The number of blows for each six 
inches of penetration of the sampler shall be 
recorded on the boring log Form EXP-4BL1. 

• The hammer weight shall be certified by an 
independent testing laboratory as weighing 
140 pounds ±5 pounds. The 30 inches shall be 
so marked on the drive pipe. 

• In case of poor sample recovery, a second 
attempt may be required by the inspecting 
geologist/engineer. For this attempt, the 
inspecting geologist/engineer may require 
alternate methods of obtaining samples. 
These methods include: 

the use of the casing hammer to drive 
the split-spoon sample; 

the use of an open-end rod driven with 
the casing hammer; 

the use of an oversized spoon driven 
with the casing hammer; 

the use of a core barrel which has been 
approved by the inspecting geologist to 
core the soil; 

the use of traps or flap valves; 

overdriving of the sample; 

any combination of the above, 
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other methods approved by the inspecting 
geologist. 

• The use of any of the methods detailed in 
Section 3.2.7 shall be recorded on the 
inspector's and contractor's logs and on the 
sample jar or core box. Should any of these 
methods fail to secure a sample, the casing 
may be advanced to the maximum depth of the 
previous sample attempt and a third and final 
attempt may be made, at the discretion of the 
inspecting geologist/engineer. The third 
attempt, however, shall not exceed the top of 
the next 5-foot sampling interval. 

• When sampling in fine sands below the water 
table, which have a tendency to flow up into 
the casing during various stages of the 
drilling operations, special precautions 
shall be taken. The casing shall be main­
tained full of water at all times. Water 
shall be pumped into the casing when with­
drawing the wash rods after cleaning the 
casing. A sample of this water must be 
collected and analyzed prior to use in order 
to qualify and quantify any potential contam­
ination of the sample. The casing shall be 
maintained full of water also during with­
drawal of the sampler spoon to minimize the 
hydrostatic head in the drill rods which 
would tend to drive the sample out of the 
bottom of the spoon. A perforated section of 
drill rod or adapter shall be attached to the 
top of the sampling spoon to facilitate 
drainage of the drill water after sampling. 
The drill rods shall be withdrawn slowly to 
avoid losing the sample. 

4. Documentation 

4.1 The inspecting geologist/engineer shall prepare a 
field boring log of each boring (See Form 
EXP-4BL1). The boring log shall be kept current. 
All applicable portions of the log shall be filled 
out. In addition to the data entries noted, the 
inspecting geologist/engineer should be careful to 
observe and note any of the following: 

• support of hole walls, i.e., mud, or casing; 
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• any unusual action of the drill rods, such as 
rapid drop of rods, or rods advancing under 
their own weight; 

• the depth of 
interval when 
sampling; 

casing at each soil sampling 
casing is used during soil 

• the names of the drilling crew; 

• the type and make of drill rig. 

4. 2 The inspecting geologist/engineer shall identify 
the borehole by marking the identification number 
of the borehole on the casing. 

4. 3 The geologist/engineer shall complete all sample 
logs, chain-of-custody forms and shipping forms 
required for the project. 

5. References 
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STANDARD OPERATING PROCEDURE 

SOP: EXP-7 



SOP: EXP-7. MONITORING WELL CONSTRUCTION, 
INSTALLATION, AND DEVELOPMENT 

1. SCOPE AND PURPOSE 

This Standard Operating Procedure ( SOP) is concerned 
with the construction, installation, and development of 
groundwater monitoring wells. Monitoring wells provide 
for the measurement of groundwater elevations and the 
monitoring of groundwater elevation fluctuations, the 
collection of groundwater samples, the monitoring of 
contaminant concentrations, and the detection of light­
and dense-phase organic contaminants. In addition, 
monitoring well networks are used to define site-spe­
cific characteristics such as: the hydrogeologic 
regime, aquifer characteristics (such as hydraulic 
conductivity, head distribution, transmissivity, etc.), 
groundwater flow directions and velocities, vertical 
and horizontal migration of possible contaminant 
plumes, contaminant plume geometry and velocity of 
migration. Additionally, monitoring well networks can 
be used to develop a data base for evaluation and 
designing remedial measures, determine the effects of 
possible remedial measures, and to assist in performing 
remedial work, such as functioning as recovery or 
injection wells. 

2. RESPONSIBILITIES 

2.1 The Project Manager or Project Geologist will have 
the responsibility to oversee and ensure that all 
monitoring well construction, installation, and 
development activities are performed in accordance 
with the project-specific plan, and this SOP. In 
most states, there are regulations related to the 
construction of wells. These must be accounted 
for during monitoring well design. 

2.2 The Project Manager or the Project Geologist will 
have the responsibility to oversee and ensure 
that: 

1) the objectives of the well installation and 
use are clearly defined and integrated before 
the monitoring system is designed. For each 
site, each monitoring well installation is 
unique, and the design must be based on the 
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specific set of conditions present and its 
intended use. 

2) the location, depth, and construction details 
of monitoring wells are important considera­
tions when planning a water-quality monitor­
ing program. These parameters are equally 
important when observation wells are in­
stalled, since there is often a need to 
sample wells that were originally designed 
only for measuring water levels. The hydro­
geologic conditions may require a phased 
approach or a flexible schedule in monitoring 
well installation to allow information to be 
evaluated prior to well placement. 

2. 3 The Site Geologist must ensure that all Field 
Geologists understand this SOP, the site-specific 
plan, and the technical specifications developed 
for the particular job. A Field Geologist will be 
responsible for observing all subcontractor 
activities involved in the construction, installa­
tion, and development of monitoring wells. 

3. MONITORING WELL DESIGN 

Many factors influence the design of a monitoring well. 
The design of a well depends upon the intended applica­
tion. Of critical importance are: 1) the location and 
depth of the monitoring well ( including the depth of 
the screened interval, 2) the diameter of the well, and 
3) the selection of materials of construction (includ­
ing screen slot size selection and sand pack sizing). 

3.1 Location and Depth 

Siting of monitoring wells should be performed 
after a preliminary estimation of the general 
groundwater flow direction. In most cases these 
can be determined through review of geologic data 
and the site terrain. In addition, production 
wells or other monitoring wells in the area may be 
used to determine the flow direction. If these 
methods cannot be used, piezometers may have to be 
installed to determine the gradient. This re­
quires a minimum of three piezometers. 

When monitoring for specific objectives, the 
location of the well and depth of the screen are 
determined according to the purpose of the system. 
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For example, at a new site where the objective is 
early warning, the wells should be located as 
close as possible to the source; alternatively, 
where contamination is discovered, determining the 
extent of contamination is the objective and the 
wells may be needed to define the flow character­
istics, the area involved, and the vertical 
distribution of water quality. 

The depth interval covered by the well screen is 
important for determining not only the vertical 
distribution of the hydraulic heads, but also the 
levels at which contaminants are present. The 
quality of the groundwater may vary with the depth 
due to several factors, including the density of 
the contaminant-water solution, lenses or layers 
of varying permeability, and geologic features 
that may form barriers diverting the flow. A well 
that is screened for the entire depth of the 
aquifer at that location will be affected by 
several water-bearing strata and may only reflect 
the presence or probable absence of contamination 
and provide composite water levels. Therefore, a 
fully penetrating well cannot be used to quantify 
or vertically locate a contamination plume. If 
the vertical distribution of hydraulic heads or 
contaminant level is desired, multilevel sampling 
wells or several wells, screened at different 
depths, at the same location, may have to be 
constructed. 

3. 1.1 Multilevel Monitoring 

Multilevel monitoring can be accomplished by 
installing conventional screen and riser pipe 
wells in either separate boreholes or a 
single, large-diameter borehole. 

Gas-lift sampling devices have proven advan­
tageous as alternatives to conventional 
monitoring wells. These devices are essen­
tially screened samplers installed in a 
borehole with only one or two small-diameter 
tubes extending to the surface. Manufactur­
ers of these types of samplers claim that 
four samplers can be installed in a 3-in. 
diameter borehole. This reduces drilling 
costs, decreases the volume of stagnant water 
to be purged, and provides a sampling system 
that minimizes cross contamination from 
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sampling equipment. These samplers also 
perform well when the water table is below 25 
ft (the typical range of suction pumps). Two 
manufacturers of these samplers are Timco 
Manufacturing Company, Inc. , of Prairie du 
Sac, Wisconsin, and BARCAD Systems, Inc., of 
Concord, Massachusetts. Each offers various 
construction materials. 

Two additional types of multilevel sampling 
systems have been developed. Both employ 
individual screened openings through a 
small-diameter casing. One of these systems 
(marketed by Westbay Instruments Ltd. of 
Vancouver, British Columbia, Canada) uses a 
screened port and a sampling probe to obtain 
samples and head measurements or perform 
permeability tests. This system allows 
sampling ports at intervals as close as 5 ft, 
if desired, in boreholes from 3 to 4.8 in. in 
diameter. 

The other system, developed at the University 
of Waterloo at Waterloo, Ontario, Canada, 
requires field assembly of the individual 
sampling ports and tubes that actuate a 
simple piston pump and force the samples to 
the surface. Where the depth of ground water 
is less than 25 ft. the piston pumps are not 
required. The assembly is made of easily 
obtained materials; however, the cost of 
labor to assemble these monitoring systems 
may not be cost-effective. 

3.2 Diameter of the Well 

In determining well diameter, the following needs 
must be considered: 

o Adequate water volume for sampling 
o Installation method 
o Type of sampling device to be used 
o Costs 

The volume required for organic and inorganic 
analysis is approximately 1-1/2 to 2 gal, plus a 
split sample (often requested by state or owner). 
A total of 4 gallons of water is the minimal 
volume for a typical sampling program. 
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Standing 

Casing Inside 
Diameter. in. 

Water Column 
Depth to Obtain 
1 gal Water. ft 

Total Water Column 
Depth of Standing 
Water to Obtain 

for 4 gal, ( ft} 

2 
4 
6 

6.13 
1.53 
0.68 

25 
6 
3 

For most monitoring programs, either a 2-in. or 
4-in. diameter well is preferred. The volume of 
stagnant water in the well is minimized, the costs 
are reduced, and the water table stabilizes more 
readily than in large diameter wells, while 
providing representative samples. Pumping tests 
for determining aquifer characteristics may 
require large-diameter wells; however, in situ 
permeability tests can be performed during drill­
ing or after well installation in small-diameter 
wells. 

3.3 Construction Materials 

Well materials are specified by casing diameter, 
type of material, and sand pack size and size 
distribution. The selection of well diameter was 
discussed in Section 3.2. 

3.3.1 Type of Material 

The selection of the type of well 
construction materials depends on the 
method of drilling, the type of contami­
nation expected, and natural water 
quality and depth. The cost and level 
of accuracy required are also important 
selection factors. The materials 
generally available are Teflon, stain­
less steel, PVC, galvanized steel, and 
mild steel. Each has advantages and 
limitations. The two most commonly used 
materials are PVC and steel. Table 
EXP-7Tl compares these. When expense is 
not 1 imi ted or trace-metals or organic 
sampling is required, stainless steel 
may be preferred. Teflon materials are 
extremely expensive, but considered 
inert. PVC has many advantages, includ­
ing low cost, excellent availability, 
light weight, and ease of manipulation; 
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however, there are also some questions 
about organic chemical sorption and 
leaching that are being researched. 
Indications currently are that these 
problems are minimal. The crushing 
strength of PVC may limit the depth of 
installation, but Schedule 80 materials 
may overcome some of the problems 
associated with depth. An added factor 
to consider when using PVC pipe is that 
Schedule 80 PVC pipe has an inner 
diameter slightly smaller than that of 
Schedule 40 pipe, due to the greater 
thickness of schedule 80 pipe. This may 
be an important factor when considering 
the size of bailers or pumps to be used 
for sampling or testing. Screens and 
casing of mild steel can be very good 
for organic chemical determinations when 
properly cleaned. Cleaning is required 
because oil-based preservatives and oil 
used during thread cutting may contami­
nate samples. Metal pipe, however, may 
corrode and release metal ions or 
chemically react with organic constitu­
ents. This is considered by some to be 
less of a problem than the problem 
associated with PVC material. Galva­
nized steel is not recommended for metal 
analyses, as zinc and cadmium levels may 
be elevated from the zinc coating. 
Table EXP-7T2 presents compatibility of 
several plastics with contaminants. 

Where compatibility of well construction 
materials and suspected contaminants is 
questionable, field-blank wells could be 
constructed upgradient in an uncontami­
nated area and directly downgradient in 
the contaminated zone. Two wells of 
different material such as PVC and 
stainless steel would be installed next 
to each other at each location. Analyt­
ical results would be compared to 
determine the influence of construction 
materials. 
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3.3.2 Thickness 

Thickness of pipe is referred to as 
"schedule" for polyvinyl chloride (PVC) 
casing and is usually Schedule 40 or 80. 
Steel casing thickness is often referred 
to as "Strength" and Standard Strength 
is usually adequate for monitoring well 
purposes. The larger the diameter of 
the casing, the thicker the casing may 
need to be to maintain adequate strength. 

Design of Sand Packs and Well Screen 
Slot Size 

The physical nature of aquifers and 
chemistry of water in aquifers vary 
extensively. A properly designed well 
screen must accommodate these varied 
physical and chemical characteristics. 
Types of materials for well screen 
construction in various chemical envi­
ronments were discussed in Section 
3.3.1. Various types of perforations of 
well screen exist. Most are manufac­
tured, however others are hand perfor­
ated from casing or other materials. A 
few of these screens may be adequate in 
some geologic formations, but may 
provide marginal success under other 
geologic conditions. A description of 
each of the major types is presented on 
Table EXP-7T3 for information only. The 
preferred well screens for use are 
either continuous slot or machine 
slotted. 

Slot Openings in Well Screens are 
designated by numbers which correspond 
to the width of the slot openings in 
thousandths of an in. For example, a 
No. 20 slot has an opening of 0.020 
inches. 

Well screen slots are usually machined 
on PVC and Teflon screens. on stainless 
steel screens, wire-wound screens are 
preferred, because screen 
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geometry prevents screen plugging by 
sediments. 

The following steps are to be taken to 
design an effective sand pack around the 
screen and size the well screen to 
prevent the influx of sediment from the 
monitored formation: 

3.3.3.1 Construct grain size curves from 
sieve analysis of all strata 
comprising the aquifer to be 
monitored. Determine the stratum 
composed of the finest material and 
select the grading of the sand pack 
on the basis of the sieve analysis 
of this material. 

3.3.3.2 Multiply the 70 percent size of the 
sediment by a factor of between 4 
and 9. Use 4 as the multiplier if 
the sediments are fine and uniform 
in size distribution; use 6 if the 
sediments are coarser and non­
uniform in size distribution; and 
use a factor between 6 and 9 where 
the sediments have highly non­
uniform gradation and includes 
silt. 

3.3.3.3 Place the result of this multipli­
cation on a graph of cumulative per 
cent retained vs grain size (in 
thousandths of an inch) (See Figure 
EXP-7F4) at the 70 per cent size of 
the sand. This is the first point 
on the curve that represents the 
grading of the sand pack required 
to properly construct the well. 

3 . 3 . 3 . 4 Through the initial point on the 
sand pack curve, draw a smooth 
curve representing a material with 
a uniformity coefficient of 2.5 or 
less. This must be done by trial 
and error. 

3.3.3.5 Prepare specifications for the sand 
pack by first selecting 4 or 5 
sizes that cover the spread of the 
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curve and then set down a permissi­
ble range for the per cent retained 
on each of the selected sieve 
sizes. This permissible range may 
be percentage points above or below 
the per cent retained at any point 
on the curve. 

3.3.3.6 As a final step, select a size for 
the well screen openings that will 
retain 90 per cent or more of the 
sand pack material. 

A pack having such a ratio of size, when 
compared to the formation, will provide 
mechanical retention of the formation 
sediments and prevent the sediments from 
moving into the sand envelope and into 
the well itself. 

Sand pack material should be clean, with 
well-rounded grains that are smooth and 
uniform. These characteristics increase 
the permeability and porosity of the 
sand pack material. With uniform 
material, less hydraulic separation of 
the particles occurs while the material 
is being placed or allowed to settle 
through a considerable depth of water. 

Sand pack material consisting mostly of 
siliceous, rather than calcareous 
particles is pref erred. Up to about 5 
per cent calcareous material is a common 
allowable limit. This is important 
because of the possibility of calcareous 
sand affecting the chemistry of the 
groundwater in the immediate vicinity of 
the well. 

4. EQUIPMENT AND MATERIALS 

4.1 Equipment 

Drilling equipment as supplied by the drilling 
subcontractor (See SOP: EXP-3). Well development 
will require additional equipment such as: 
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l} Water pumps of sufficient size to remove 
excessive fines from the well, 

2) Air compressor, or compressed air tanks 
(certified breathable), 

3) Tygon tubing or teflon tubing of sufficient 
length to extend from the water or air source 
to the bottom of the well, and 

4) Surge blocks. 

4.2 Materials 

The list below identifies the types of materials 
which may be used for a range of sites requiring 
the construction, installation, and development of 
monitoring wells. From this list, a project-spe­
cific list will be selected based upon project 
objectives, accessibility to the site, and project 
funding. The types of materials required include: 

l} PVC (Schedule 40 or 80) flush-jointed riser 
casing of pre-determined diameter. 

2) PVC (Schedule 40 or 80) flush-jointed ma­
chined slotted well screen. 

or, 

3) stainless steel (304, 316, or 2205) flush­
joint threaded riser casing of pre-determined 
diameter. 

4) Stainless steel (304, 316, 
joint threaded slotted well 
slotted or wirewound) of the 
specified above. 

or 2205) flush­
screen (machine 

same diameter as 

5) Silica Sand (such as Ottawa) appropriately 
sized. 

6) Cement-bentonite grout. 

7) Bentonite pellets for installing seals, and 
powder for mixing with cement to form grout. 

8) Steel protective casing, either flush mounted 
type in areas of high traffic, or five foot 
high in no traffic areas, with locking cap. 
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5. · WELL INSTALLATION 

5.1 General Background 

A typical monitoring well set in unconsolidated 
materials consists of a slotted or perforated 
section of pipe designed to allow the inflow of 
water while supporting the earth materials sur­
rounding the screen. Attached to the screen is 
casing or riser pipe that extends to the surface. 
A protective steel casing is generally used at 
ground surface with PVC pipe. The protective pipe 
or casing is fitted with a ventilated cap that is 
lockable to prevent damage and vandalism to the 
well. Bedrock wells are usually open holes 
drilled into the rock with a casing set into the 
bedrock surface to maintain the hole through the 
overburden and seal out upper groundwater bearing 
zones from the well. Figure EXP-7F5 shows cross 
sections of typical monitoring wells. 

If an aquifer to be sampled lies below a contami­
nated zone, proper well installation techniques 
must be applied to avoid cross contamination 
between aquifers. Under most conditions, this can 
be accomplished by installing double-cased wells. 
This is accomplished by drilling a large diameter 
boring through the contaminated aquifer, into the 
underlying confining layer, and setting and 
grouting an outer casing into the confining layer. 
A smaller diameter boring should then be drilled 
through the confining layer, into the aquifer to 
be sampled, for installation of the monitoring 
well. A proper seal is required between aquifers 
in order to obtain representative hydrogeologic 
information. 

The installation of the screen and riser pipe is 
usually accomplished by assembling and lowering 
the well screen and riser pipe within an open hole 
or in a cased hole. Casing, mud, or hollow-stem 
augers are commonly used to keep the hole open in 
unconsolidated materials. The slotted screen is 
installed to monitor a specific horizon or zone . 
The decision concerning placement and slot size is 
based on the following information: 

o Aquifer thickness 

o Head distribution and estimated flow in the 
aquifer 
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o Permeability and physical characteristics of 
the formation, such as grain size, thickness, 
and uniformity 

o Specific yield of existing wells 

o Anticipated depth and thickness of contami­
nant plume 

o Physical and chemical characteristics of 
pollutants 

o Fluctuation in groundwater level 

o Volatile organic scan of soil samples 

o Borehole geophysical logs 

In common situations, depending on the purpose of 
the well and the site conditions, screen lengths 
are often 5 to 10 ft. The slot size selected will 
govern the quantity of water and natural materials 
or sand pack materials entering the well. The 
screen should pass approximately 10 percent of the 
pack material, or in situ aquifer material. The 
assembled well should be placed in the borehole 
and suspended several inches off the bottom of the 
boring to ensure that the well casing is not bowed 
during installation. A centralizer could be used 
on the riser to ensure the well is centered in the 
borehole. After the screen and riser pipe are in 
place, a sand or gravel pack is placed around and 
two feet above the screen, or the natural materi­
als are allowed to collapse around the well 
screen. 

A bentonite seal must be placed above the top of 
the screen (on top of the gravel pack) to maintain 
a discrete sampling interval. It is important to 
seal the annulus to prevent water flow along the 
well casing within a higher permeability zone 
within the annulus. This flow could alter the 
measured contamination or allow cross contamina­
tion of aquifers. Typically, seals are construct­
ed of bentonite pellets or a bentonite slurry. 
(Bentonite is a clay of volcanic origin that has 
swelling properties and, therefore, a very low 
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permeability). The seal may extend to the ground 
surface, or a suitable backfill may be used around 
the riser pipe above the seal. Installing sand 
packs and seals is difficult and must be performed 
in holes with adequate space between the casing 
and the screen and riser pipe. The temporary 
casing or borehole should be at least 4 in. larger 
in diameter than the screen and riser pipe. A 
flush-jointed, threaded riser pipe facilitates the 
implacement of these materials. A tremie pipe 
could also be utilized under certain circumstances 
to install the sand pack, bentonite seal, and 
grout to prevent bridging and ensure a competent 
grout seal. 

As backfill materials (gravel pack, bentonite 
pellets, grout, etc.) are being placed in the 
annular space around the monitoring well, the 
drilling casing or augers in the hole should be 
simultaneously withdrawn, to prevent backfill 
materials from becoming jammed (bridged) between 
the well casing and drilling tools. If these 
backfill materials become wedged between the 
casings, the well may be pulled out of the hole 
along with the drilling tools. Also, the depths 
of backfill materials should be checked at fre­
quent intervals with a weighted tape or similar 
device to insure that the backfill materials are 
placed to the proper depths and are the proper 
thicknesses. All details of well installation 
should be carefully documented for later refer­
ence. 

Flowing wells should be equipped with a pressure 
gauge and tap for sampling. The well casing would 
be capped to prevent water from flowing from such 
wells. 

Protection for the well is generally provided by a 
large-diameter steel pipe with a locking cap, 
extending below the ground surface and set into a 
concrete collar. The protective pipe restricts 
access to the well, and the concrete seal is 
designed to route water due to precipitation away 
from the well. Additional protection is often 
needed in areas of high traffic. In some instanc­
es, the use of manholes or depressed boxes with 
covers instead of pipes projecting above the 
ground may be required. 
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After the monitoring system is completed, a survey 
should be performed. The elevation of the top of . 
the well casing, the ground surface, and the 
horizontal coordinates of each well must be 
determined. Surveyors are usually asked to plot 
the location of each well on the site map and to 
provide elevations (to within 0.01 feet) of both 
the top of casing and the ground surface. The 
location on the well which is surveyed should be 
marked. An identification number should be placed 
on each monitoring well. 

5.2 Procedures for Well Installation 

5.2.1 

5.2.2 

Emplace sand below the proposed base of 
the wellscreen approximately one foot 
(l') thick by using a tremie pipe while 
withdrawing the drilling tools in one 
foot ( l') increments. Measure and 
record the depth of the sand cushion. 

Assemble and install the observation 
well pipe and screen. In areas where 
potential undissolved, floating product 
is anticipated, install the well screen 
so as to extend a minimum of one ( 1) 
foot above maximum anticipated water 
table level. The bottom of the well 
screen must be fitted with a threaded or 
pinned plug. All pipe sections shall be 
connected by dry threading of the 
joints. 

No glued, solvents. or lubricating compound 
shall be used to make up the connections. 
The well pipe assembly must be carefully 
lowered into the borehole to ensure centering 
of the well in the hole. After installation, 
the Chester field geologist and the drilling 
contractor will carefully measure the depth 
to the well tip from the top of the well and 
record the measurement on the well log. 

5.2.3 Install a sand pack in the annulus 
around the well screen, while withdraw­
ing the augers or casing in increments 
to at least two feet ( 2') above the 
screen. Grain size of the sand shall be 
appropriate to the formation character­
istics while the slot size of the screen 
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5.2.4 

5.2.5 

5.2.6 

5.2.7 

5.2.8 

5.2.9 

shall be consistent with filter pack 
grain size. 

Withdraw the casing or augers in incre­
ments and install a bentonite clay 
pellet seal approximately two feet (2') 
thick above the sand pack. If a seal 
exceeding two feet (2') in thickness is 
installed, the casing or tools will be 
withdrawn in one foot (1') increments as 
Bentonite pellets are added. 

Insert a tremie pipe and backfill the 
remainder of the hole with bentoni te­
cement grout until it flows at the 
ground surface. At all times, the 
bottom of the tremie pipe shall be below 
the top of the grout in the annulus. 

After the well installation is complete, 
mark the top of the well to indicate 
water level measuring point for future 
reference. If the riser is not cut 
evenly, the measuring point should be 
marked on the highest point of the 
riser. Place a threaded or slip cap on 
the riser, and vent the cap. 

If well head completions must be flush 
with the ground surface, a street box or 
lockable valve gage box may be installed 
in lieu of the metal pipe. Installation 
consists of finishing the riser pipe two 
inches (2") below grade and cement 
grouting the box in place. If protec­
tive casing is used, secure the casing 
in place using cement pad of approxi­
mately 2 foot by 2 foot finished to 
below frost layer. 

Paint the well protective pipe or box to 
inhibit rust formation and increase 
visibility. Paint the well number in 
one inch (1") block numerals of a 
contrasting color. 

Following the completion of the monitor­
ing well, the well will be developed 
according to SOP:EXP-7 Section 6 in 
order to restore the natural hydraulic 
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conductivity of the formation and remove 
excessive fines from the sand pack. The 

- development process shall employ the use 
of surge blocks and water pumps (sub­
mersible and/or centrifugal). Develop­
ment will continue until turbidity of 
the water is reduced. In areas with 
high percentages of clay and silt sized 
particles, development to clay and 
silt-free conditions may not be possi­
ble. In these cases, development will 
continue until turbidity has been 
"significantly" reduced. Temperature, 
pH, and conductivity measurements will 
be taken and recorded and development 
will continue until turbidity has been 
"significantly" reduced and/or the 
physical/chemical measurements remain 
consistent. 

5.2.10 Following the installation of the 
monitoring wells, the vertical elevation 
of the wells will be determined. Casing 
height and adj a cent ground surface 
elevation will be determined to an 
accuracy of 0.01 feet. A mark will be 
placed on the casing for use as a 
measuring point. Elevations will be 
determined relative to the plant datum, 
or, if available, mean sea level. 

6. WELL DEVELOPMENT 

Well development is one of the most important steps in 
the procedure of well installation. Every type of 
drilling operation reduces the permeability of the 
water-bearing zones in the vicinity of the borehole. 
The purpose of well development is to increase the 
permeability of the formation after drilling operations 
and to stabilize the sand formation around the well 
screen. Well development can be accomplished by any of 
several methods. The selection of the well development 
method to be used should be made by a qualified geolo­
gist and is based on the drilling methods, well con­
struction and installation details, and the character­
istics of the formation in which the well is screened. 
The primary methods of well development are summarized 
below. 
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6.1 Overpumping and Backwashing This method of 
development consists of alternately pumping or 
bailing the well at a high rate to draw the water 
level down and then "backwashing" - reversing the 
flow direction so that water is passing from the 
well into the formation. This back and forth 
movement of water through the well screen and 
gravel pack serves to remove fines from the 
formation while preventing bridging (wedging) of 
sand grains. Backwashing can be accomplished by 
several methods including, pouring water into the 
well and then bailing, starting and stopping a 
pump intermittently to change water levels ( raw­
hiding), and backwashing under pressure, which 
consists of alternately pumping or bailing the 
well and then forcing water into the well under 
pressure, through a water tight fitting. Care 
should be taken when backwashing under pressure 
not to apply too much pressure, which could damage 
or destroy the well screen and bentonite seal. 

6.2 Surging with a Surge Plunger - A Surge Plunger is 
essentially a plunger nearly the same diameter as 
the well casing which is moved up and down inside 
the well casing to agitate the water, causing it 
to move in and out of the screens. This movement 
of water pulls fines into the well where they may 
be removed by any of several methods and prevent 
bridging of sand particles in the gravel pack. 
There are two basic types of surge plungers -
solid and valved surge plungers. In formations 
with relatively high water yields, a solid plunger 
is most effective as the surging action is great­
er. In formations with low yields, a valved surge 
plunger may be preferred, as solid plungers tend 
to force water out of the well at a greater rate 
than it will flow back in. Valved plungers are 
designed to produce a greater inrush than outrush 
of water during surging. 

6. 3 Compressed Air - Compressed air can be used to 
develop a well by either of two methods - Back­
washing or Surging. Backwashing is done by 
forcing water out through the screens, using 
increasing air pressure inside a sealed well, then 
releasing the pressurized air to allow the water 
to flow back into the well. care should be taken 
when using this method so that the water level 
does not drop below the top of the screen, thus 
air logging the formation and reducing well yield. 
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Surging, or the open well method, consists of 
alternately releasing large volumes of air sudden­
ly into an open well to produce a strong surge by 
virtue of the resistance of water head, friction , 
and inertia, and then pumping the well with the 
air lift method. 

6. 4 High Velocity Jetting - The most effective all­
around well development method available is the 
high velocity jet ting method. In this method, 
water is farced out at high velocities through 
openings in a plunger type device against and 
through the well screen to loosen fine particles 
from the sand pack and surrounding formation. The 
jetting tool is slowly rotated and raised and 
lowered the length of the wellscreen to develop 
the entire screened area. The fines washed into 
the screen during this process can then be bailed 
or pumped from the well. 

The above is a short summary of available well develop­
ment techniques. A thorough review of the procedures 
for the individual method to be used should be conduct­
ed prior to supervising the development of monitoring 
wells at a site. 

7. DOCUMENTATION 

Well installations will be recorded on Form EXP-7F6. 
All measurements should be made from ground surface. 
Installation details to be recorded include the follow­
ing, where appropriate: 

o Date/time of construction 
o Drilling method and drilling fluid used (if any} 
o Well location (± 0.5 ft} 
o Borehole diameter and well casing diameter 
o Well depth(± 0.1 ft} 
o Drilling and lithologic logs 
o Casing materials 
o Screen materials and design 
o Casing and screen joint type 
o Screen slot size/length 
o Filter pack material/size, grain analysis 
o Filter pack volume calculations 
o Filter pack placement method 
o Sealant materials (percent bentonite} 
o Sealant volume (lbs/gallon of cement} 
o Sealant placement method (tremie, etc.} 
o Surface seal design/construction 
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0 Well development procedure 
0 Type of protective well cap 
0 Ground surface elevation (± 0.01 ft) 
0 Top of monitoring well casing elevation (± 0.01 

ft) 
0 Top of protective steel casing elevation (± 0.01 

ft) 
0 Detailed drawing of well (include dimensions) 

8 . REFERENCES 

Johnson Division UOP Inc., Groundwater and Wells, 
Edward E. Johnson, Inc. 1975. 

Schalle and Oberlander, 1983 (May), Water Well Journal. 

U.S. Environmental Protection Agency, Procedures Manual 
for Groundwater Monitoring at Solid Waste Disposal 
Facilities, SW-611, December 1980. 

U.S. Environmental Protection Agency, September 1986, 
RCRA Groundwater Monitoring Technical Enforcement 
Guidance Document. 
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TABLE EXP-7Tl 

COMPARISON OF STEEL AND PVC CASINGS 

Stainless Steel Well Casing 

In deep wells, should be used to prevent compression and closing of 
the casing and screen . 

Has a short life in corrosive water. 

Oxides may sorb organic substances. 

Should be steam cleaned when used on projects involving certain t ypes 
of organic contamination . 

Is expensive but most reliable organic sampling. 

Difficult to adjust size and length, and to work with in the field . 

PVC Well Casing 

ll:3ljp 

Use when sheer strength is not critical. 

Is easy to handle. 

More susceptible to collapse than steel . 

Is noncorrosive and lightweight. 

May sorb some organic substances, but soon reaches equilibrium . 

Glue should be never used for connecting lengths of pipe. 

Should be threaded or pressure-fitted when used with organic 
contamination studies . 

Chemical deterioration of PVC casing is possible when either ketones , 
aromatics, alkyl sulfides, or specific chlorinated hydrocarbons are 
present. 



TABLE EXP-7T2 

RESISTANCE OF WELL CASING THERMOPLASTICS TO COMMON MATERIALS 
UNDER EXPECTED USE CONDITIONS* 

Mineral Acids 
Hydrochloric (Muriatic) Acid-30% 
Sulfuric Acid-SO% 
Sulfamic Acid-30% 

Alkalies 
Ammonium Hydroxide-30% 
Calcium Hydroxide-30% 
Sodium Hydroxide-30% 

Salts 
Calcium Chloride 
Potassium Chloride 
Sodium Bicarbonate 
Sodium Chloride (Salt) 
Sodium Phosphate 
Sodium Sulfite 

Oxidizing Agents/Disinfectants 
Sodium Hypochlorite (Bleach soln.-12% 
Chlorine Water 
Calcium Hypochlorite-Soln.-18% 

Organic Acids 
Acetic Acid-10% 
Stearic Acid 
Hydroxy Acetic Acid, 10% 

Oils & Derived Products 
Crude Oil-Sour 
Diesel Fuel 
Gasoline 
Lubricating & Thread Cutting Oils 
Motor Oil 

Solvents 
Acetone 
Methyl Ethyl Ketone 
Toluene 
Trichloroethylene 
Turpentine 
Xylene 

Soaps and Detergents 
Gases 

Ammonia 
Carbon Dioxide 
Hydrogen Sulfide 
Natural Gas 
Oxygen 
Key: + denotes resistant 

- not resistant 

ABS 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

PVC 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

SR 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 



TABLE EXP-7T2 

RESISTANCE OF WELL CASING THERMOPLASTICS TO COMMON MATERIALS 
UNDER EXPECTED USE CONDITIONS* 

(Continued) 

For materials not included in the Table, the well casing 
manufacturer should be consulted. An expanded table on chemical 
resistance of thermoplastic piping materials is also available from 
the Plastic Pipe Institute. 

* The indicated extent of chemical resistance is for guidance 
purposes only for conditions of expected usage . As chemical 
resistance is not necessarily applicable to all conditions . 
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Continuous - Slot 

Louvered and 
Bride-Slot 

Pipe-Base Screens 

Slotted Metal Pipe 

Slotted PVC 

TABLE EXP- 7T3 

MAJOR TYPES OF WELL SCREENS 

Description 

Constructed by winding cold-rolled wire or 
plastic , triangular in cross section , a r ound a 
circular array of longitudinal rods. As a result 
of the triangular wire, each slot opening adjacent 
to the wires is V-shaped . This t ype of well 
screen provides more intake area per unit area of 
screen surface than any other type of screen. 

Constructed by punching slots either parallel or 
perpendicular to the axis of the screen . This 
t ype of well screen requires an artificial grav el 
pack. This type of well screen prov ides limited 
intake area per unit area of screen surface . 

Constructed by winding a trapezoid - shaped wire 
either directly onto a pipe having openings, or 
winding the wire over a series of longitudinal 
rods spaced around the circumference of the pipe . 
This type of well screen is subject to rapid 
corrosion of the steel pipe and is usually low in 
efficiency; however, it has very high strength and 
can be retrieved from great depths . 

Constructed by cutting or punching slots in metal 
pipe . While relative cost is low, sev eral 
characteristics limit their use: 1) openings are 
not closely spaced, 2) percentage of open area is 
low, 3) size of the openings varies considerably, 
and 4) openings fine enough to control fine sand 
are difficult or impossible to produce. 

Constructed by machining uniform-sized slots in 
PVC pipe. While slotted PVC has less than half 
the open area of continuous slot plastic screens 
and is about one tenth as strong as stainless 
steel screens, they are easy to install, are not 
affected by corrosive water, and are relatively 
inexpensive. 
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Figure: - EXP-7F4 

Typical Sieve-Analysis Curves 
For Hypothetical Aquifer 
F= Fine Portion ; C=Coarse Portion 

Gravel Pack 
Sieve Openings % Retained 

.065 - Inch O - 8 

.046 - Inch 1 O - 26 

.033 - Inch 37 - 53 

.023 - Inch 72 - 88 

.016- Inch 90-100 

Effective Size = .020 - Inch 
Uniformity Coefficient = 1.75 

' ' 
Point on Sieve-Analysis Curve at 5 Times 
The Grain Size of the Finest Material 

t---+-+-<-->--+----1-1-.1--1-- in the Aquifer --------,-----------1 

I I I 
Sieve-Analysis Curve Through Z 

1---~+--+--+----1--~....1-;1--- Having a Uniformity Coefficient 
of About 2.50 

10 20 30 40 50 

Sieve-Analysis Curve Through Z 
Having a Uniformity Coefficient 
of About 1. 75 

60 70 80 90 

Grain Size, In Thousandths Of An Inch 

Grain-size curves for aquifer sand and corresponding 
curve for properly selected sand pack material. 

(Johnson, Inc., 1975) 
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Figure: EXP-7F5 

Bedrock Monitoring Well Construction 

Steel Cap With Padlock 

Protective Steel Casing 

Water 
Table 

PVC Well Casing 

Cement And Bentonite Grout 

Bentonite 

PVC Well Screen 

Gravel/Sand Pack 

:-:-:-:-:-:-:confining Layer=-=~:-:-: 

Single Monitoring Well Construction 
In An Unconfined Aquifer 

Typical Monitoring Wells 
(USEPA, 1980 686) 

Steel Cap With Padlock 

Cement Grout 

Temporary Or Permanent 
Steel Casing 

Cement And Bentonite Grout 

Gravel/Sand Pack 

:-:-:-:-:-:....:Confining Layer -=======: 

Single Monitoring Well Construction 
In A Confined Aquifer 



APPENDIX D 

ORGANIC VAPOR ANALYZER (FID/HNu) CALIBRATION PROCEDURES 



TITLE: 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
STANDARD OPERATING PROCEDURES 

PHILLIPS DISPLAY COMPONENTS 

OPERATION/CALIBRATION 
HN:½l PHOTOIONIZATION ANALYZER 

1.0 GENERAL APPLICABILITY 

Page: 1 of 6 

This SOP describes the operation and techniques used for the Model PI 101 
Photoionization Analyzer (PID), manufactured by HNU Systems, Inc. This 
instrument has been adjusted to measure organic vapor levels. There are three 
direct readin~ ranges: 0-2 ppm, 0-20 ppm, 0-200 ppm at a minimum gain. The 
detection liIIllt is 0.1 ppm. The response is less than 5 seconds to 90% of full scale. 
Keystone Environmental Resources Inc. Air Quality Department uses a lamp of 
10.9 e V strength. The PI 101 is capable of operating either from a rechargeable 
battery for more than 10 hours or continuously from the AC battery charger. 

2.0 RESPONSIBILITIES 

2.1 The Health and Safety Officer or his/her designee will be responsible 

for the calibration, operation and maintenance of the instrument. 

2.2 The Health and Safety Officer or his/her designee will be responsible 

for the documentation which applies to the various procedures 

performed with the instrument. 

3.0 SUPPORTING MATERIALS 

3.1 Traceable span gas cylinder 

3.1.1 Isobutylene 

3.2 Tedlar Bags 

3.3 Tubing used for gas transferred from cylinder to bag. 

3.4 AC Battery Charger 



TITLE: 

KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
STANDARD OPERATING PROCEDURES 

PHILLIPS DISPLAY COMPONENTS 

OPERATION/CALIBRATION 
HNB PHOTOIONIZATION ANALYZER 

Page: 2 of 6 

4.0 METHODS OR PROTOCOL FOR USE 

4.1 Standard Procedure 

4.1.1 Operation and calibration of the instrument should be done in 

a controlled environment, i.e., in the office, interior of a 

vehicle, etc. This is done in order to control working 

temperature and to protect from vehicle exhaust, etc. 

4.1.2 The probe nozzle, electrode case handle and cable are stored 

within the instrument cover. To assemble, the handle must be 

screwed to the opposite end of the electrode casing. The 12 
pin connector at the end of the cable must then be attached to 

the rest of the unit by twisting it downwards until a distinct 

snap and lock is felt. The unit is now ready to be used. 

4.1.3 Prior to calibration or use of the instrument, the unit should be 

allowed to warm up. In this time, check to see if the UV light 

source is working. DO NOT LOOK DIRECILY AT THE 
LIGHT SOURCE. Also, check to see if the intake is working 

properly. It is within the electrode casing and will give off a 

distinct hum when the unit is turned on. 

4.1.4 Check to make sure the level of charge is high enough to 

ensure accurate readings. When the instrument is switched to 

the Battery Check position, the needle should deflect upscale 

to well within the green area (battery level) on the face of the 

meter. If not, the unit should be charged using the AC charger. 

A 3-hour charge will bring the unit up to 90% full charge. 
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With continuous use, (e.g., unit left on a full day), the unit 

should be recharged overnight for 10-14 hours. 

4.2 Calibration and Maintenance 

4.2.1 Calibration should be done at the beginning of each day the 
instrument is used, to ensure accurate readings over the full 

range of scale that is to be needed. 

4.2.2 The instrument should be zeroed before and after each 

calibration. To zero the instrument, turn the function switch to 

the standby position and rotate the zero adjustment knob until 

the meter reads zero (wait for a stable response and then 
adjust the zero adjustment knob until a zero reading is 

obtained). 

4.2.3 Actual calibration is done by first filling an evacuated Tedlar 

Bag with n-Hexane or 1,3-Butadiene calibration gas. This is 

done by connecting to the outlet side of the regulator on the 

calibration gas cylinder a flexible hose and the other side 

connected to the inlet valve of the Tedlar bag. Fill bag. Be 

absolutely sure the Tedlar bag has been evacuated before 
filling it with gas. Otherwise the calibration gas will be diluted 

and its concentration will not be known. 

4.2.4 The appropriate analyzer scale shall be used on the known 

concentration of Isobutylene calibration gas. Attach the probe 

nozzle to the Tedlar bag and allow it to sample the gas until a 

stable, unchanging reading is reported by the analyzer. Adjust 

the span control knobs so that the instrument reading agrees 
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exactly with the concentration of the calibration gas. 

Whenever the span setting is changed, the zeroing procedure 

(Section 4.2.2) should be repeated. 

4.2.5 All calibration checks must be documented on appropriate 

forms. 

4.3 Standard Operation 

4.3.1 After the instrument is fully calibrated, it is ready to be used. 

To obtain the most accurate reading, use the 0-20 scale. To 

analyze a sample, the probe nozzle should be placed at the (1) 

breathing zone, and (2) the ground zone (about knee high) 

taking care not to contaminate the probe with any materials. 

4.3.2 All readings should be documented on the appropriate forms. 

4.3.3 Meter calibration should be checked by methods in 4.2 at the 

end of the day and any appropriate changes made and 

documented. This check should be done periodically. 

5.0 DOCUMENTATION 

5.1 Field/Lab Equipment Status Forms 

5.2 HNU Pl 101 Recalibration Form Rev. 1 

5.3 All documentation shall be retained in project files. 
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6.0 REFERENCES 
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Instruction Manual for PI 101 Photoionization Analyzer, printed by HNU Systems, 

Inc. 1975. 

Standard Operating Procedure, Title: Operation/Calibration HNU Photoionization 

Analyzer, Date: 1st. Qtr. 1984, Number: 7315, Revision 1. 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
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TITLE: OPERATION/CALIBRATION 
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HNU PI 101 RECALIBRATION FORM 
SN: 
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Project Name/No. ______ _ Recalibration Date / / ------

Calibration Gases: 

Where Calibrated: 
(Office Field Lab) 

Time --------------
By Whom. ___________ _ 

Cylinder ID Number Concentration 
1. ___________________ ppm 

2. ppm 

Battery Check: (Y ,N) ---- Recharge Time: _____ hrs 

Zero Adjust: (Y,N) -----

First Calibration: Designated Readino-g ___ ppm 

Observed Reading ppm 

Span Setting: Initial ----
Final 

Post Span Observed Readino---__________ ppm 

Post Calibration Zero Adjust: (Y,N) ----
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INTRODUCTION 

The Model OVA 128 CENTURY Organic Vapo r 
Analyzer (OVA 128) is manufactured i n 
three configurations. These are: 

• 

• 

• 

Basic Flame Ionization Detector f o r 
monitoring total hydrocarbons 

Gas chromatograph supplied with two 
columns 

Gas chromatograph tr1-column for 
Benzene Analysis. 

A battery charger can be ordered for 
either 120 V ac, 60 Hz or for 220 V 
ac , 50 Hz. Classifications are: 

FM certified for use in Class 
I , Groups A, B, C, and D, Di­
vis i o n l ~azardous environ­
ments. 

BASEEFA certified intrinsi­
cally safe , Ex ib, for IIC, 
Zone 1, Temperature Class T6. 
13ASEEFA No. 76002 /B std. SFA 
3007. 

Accessories for the OVA 128 are: 

Strip Chart Recorder - either 
FM or BAS£EFA certified. 

Activated Charcoal Filter Assem­
bly - used for zeroing the 
analyzer in a contaminated 
environment . Also used with 
dessicant as a moisture trap. 

Sample Diluter Assembly for 
10:1, 25:1, or 50:l sample 
dilution. 

Septum Adapter for direct, on­
line injection with the GC. 

Portable Isothermal Pack (PIP) 
fo r temperature control of GC 
columns. 

The OVA 128 is a sensitive instrument 
designed to measure trace quantities 
of organic materials in air. It is 
essentia lly a flame ionization detec­
tor such as utilized in laboratory gas 
chromatographs and has similar analy­
tical capabilities. The flame ioniza­
tion detector is an almost universal 
detector for organic compounds with 
the sensitivity to measure in the 
parts per million range (V/V) in the 
presence of atmospheric moisture, ni­
trogen oxides, carbon monoxide, and 
carbon dioxide. 

Ml 611-132 
Page I 

The in strument has broad application 
since it has a chemically resistant 
air sampling system and can be readily 
calibrated to measure almost all or­
ganic vapors. It has a single li­
nearly scaled readout from 0 ppm to 10 
ppm with a Xl, Xl0 , and Xl00 range 
switch . This range expansion feature 
provi des accu rat e readings across a 
~ide concen tr ation range with either 
10 , 100 or 1000 ppm full scale deflec­
tio n. Designed for use as a portable 
s urvey instrument , it can also be 
r e adily adapted · to fixed remote moni­
t o ri ng or mobile installati ons . It is 
ideal for the determination of many 
organic air pollutants and for moni­
toring the air in potentially conta~i­
nated areas. 

The OVA 128 is certified by Factory 
Mutual Research Co rporation (FM) for 
use in Class I, Groups A, B, C, & D, 
Div ision I hazardous l oca tions. Simi­
lar foreign certifications have been 
ob tained , including BASEEFA. This 
requirement is especially significant 
in industries where vola tile flammable 
petrole um or chemical products are 
manufactured or used and for instru­
me nts which are used in portable sur­
veying or for analyzing concentrati ons 
of gases and vapors. Such instruments 
must be incapable, under normal or 
ab normal conditions, of causing igni­
tion of hazardous mixtures in the air. 
In order to maintain the certified 
safety , it is important that the pre­
cau tions outlined in this manual be 
practiced and that no modifications be 
made to these instruments. 

It is hignly recommended that the en­
tire manual be read before operating 
the instrument. It is essential that 
all portions relat i ng to safety of 
opera tion and maintenance be tho ­
roughly understood. 

Reference Literature 

MI 611-101 Operation of Tri-Column GC 
Option 

MI 611-102 Operation of Diluter Kit 
MI 611-105 Operation of Portable Iso-

thermal Pack 
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G~NERAL DESCRIPTION 

The ov;._ 123 ,';nalyzer is designed to 
detect and measure hazarde us o r ganic 
va?O~s and gases found in most indus­
tries. It has broad application since 
it has a chemically resistant sampling 
s~stem and can be cal i brated to almost 
all organic vapors. It can provide 
accurate indication of gas concentra­
tion in one of three r anges: 0 to 10 
ppm; 0 to 100 ppm ; or 0 t o 1000 ppm . 
While designed as a l ightwe i gh t po r ­
table i,,strument, i t can be perma ­
nently installed to moni t o r a fixed 
point . 

The ins:rument utilizes the principle 
of hydrcgen flame ion i zat i on for detec ­
tion and measurement of organic va­
pors. The instrument measures organic 
vapor concen tration by p r oduc i ng a 
response to an un~nown samp l e , which 
can be related to a g a s o f know n com­
position to which t he i nstrume n t has 
previously been calib r a te d . During 
normal survey mode ope r a ti o n, a con ­
tinuous sample is d r a wn into t he p r obe 
and transmi t ted t o t he detecto r c ham ­
ber by an internal p ump ing sys tem. 

SIDE PACK ASS EMBLY --1 
• 

RECORDER 
CONNECTOR~ 

IGNITER BUTTON _. 

EARPHONE JACK ► 

SAMPLE ► 
CONNECTOR 

READOUT_/ 
CONNECTOR 

The s mple stream is metered a~c 
passe through particle filters be:ore 
reach ng the detector chamber. i~sid e 
the detector chamber, the sam;:ile '.s 
exposed to a hydrogen flame whic h 
ionizes the organic vapors. When mos : 
organic vapors burn, they leav e posi ­
tively charged carbo n-containi~g '. or. s. 
An electric field drives the ic:-:~ :o c 
collecting electrode. As t he pos :: ive 
ions are collected, a current c o ::es­
po nding to the coll ec tion rate is ~en­
e r ated . This current is measured ~ith 
a linea r electrometer preamplif1e: 
which has an output signal propo:­
tional to the ionization current . ~ 
signal conditioning amplifier is used 
to a mpl i fy the signal from the preamp 
and to condition it for subsequent 
me t er or external recorder display. 
The display is an integral part o : t he 
Probe/Readou t Assembly and has 2~C 0 

scale def l ection . 

In general , the hydrogen flame ioniza ­
t i on d e t ec t o r is more sensitive for 
hyd r oca r bons t han any other class of 
o r gan i c compounds. The respons e o: 
the OVA varies from compound to co~­
po und , but gives repeatable res ul ts 
wi th al l types of hyd r ocarbons; i .e., 
saturated hydroc a r bons (a l kanes), un ­
satur a t ed hydroca r bo ns (a l kenes and 
alk y ne s ) a nd a r omatic hydrocarbons. 

_ _______ PROBE.·READOUT 
ASS EMBLY 

UMBILICAL CORD 

FIGURE 2 
PORTABLE ORGANIC VAPOR ANALY ZER 

Model OVA 128 
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( 

( 



r 
rv 
r 
r 
( 

I 
I 
( 

I. 
I 

'I 

I 

Typica l r esponse of various hyd r o c ar ­
bo ns , r e l a ti ve t o methane is a s fol ­
l ows :* 

Co mpo und Relative Re soo ns e (per c e n t ) 

Me t han e 
Hexa ne 
Propa ne 
N- butan e 
N-pe ntan e 
Ethy l e ne 
Acet y len e 
Benzene 
To luene 
Et hane 

100 ( r e f er ence) 
70 
6 4 
61 

100 
BS 

200 
150 
120 

90 

Compounds c o ntai n ing o xygen, such as 
al cohols, e t hers , a l dehydes, car bo li c 
acid and es t ers g i ve a l owe r re s ponse 
t ha n that o bse rved f o r hyd r oc arbo ns . 
This is particularly no ticeabl e wit h 
compounds having a high ratio o f o xygen 
to carbo n s uch as the lower member s o f 
each serie s which have one, two or thre e 
carbons. With compounds containing 
higher numbers of carbons, the effect is 
diminished to such an extent that the 
response is similar to that of the c o rr es ­
pondi ng hydrocarbons. 

-Nitrogen-containing compounds (i.e., 
amines, amides, and nitriles) respond i n 
a manner similar to that observed for 
oxygenated materials. Halogenated com­
pounds also show a lower relative re­
sponse as compared with hydrocarbons. 
Mat e rials containing no hydrogen, s uch 
as carbon tetrachloride, gi v e the lowest 
response; the presence o f hydrogen in 
the compounds results in higher relati ve 
responses . Thus, CHCl3 gi ves a much 
higher response than does CCl4. As in 
the other cases, when the carbon to hal o­
gen ratio is S:l or greater, the respon s e 
will be similar to that observed for 
s imple hydrocarbons. 

*NOTE: Each OVA detector will have 
slightly different responses for 
organic vapors relative to methane . 
The us e r should determine responses 
for his individual instrument . 
The typical response of various com­
pounds relative to methane is as fol­
lows: 

KETONES 
Aceto ne 
Methyl e t hyl ketone 
Methyl iso butyl ketone 

ALCOHOLS 
Methyl a lcoho l 
Ethy 1 
Isopropyl 

HALOGEN COMPOUNDS 
Carbon tetrachlorid e 
Chloroform 
Trichloroethylene 
Vinyl chl o ride 

60 
30 

100 

15 
25 
65 

10 
65 
70 
35 
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Tn e OVA has negligible respon s e t o car ­
bon monox i de a nd car bon di o xi d e wh ic h , 
due t o t hei r s truct ure, do no t pr oduce 
app r ec iab le i o ns in t he dete c t or fla me. 
Th us , o t he r o rgani c materi a ls ma y be 
a na lyzed i n t he pr ese nc e of CO and CO2 . 

Applications 

(1) Me a su r e me nt o f mo s t t o x i c o r ga ni c 
vapo r s pr e sent in indu st ry f o r 
compl ia nce with Occupat ional 
Saf e t y a nd Hea lt h Ad minis t rati o n 
(OSHA) r equirements. 

(2) Evaluati on and mo nito ri ng app li­
ca ti o ns in the air po llut ion f i eld . 

(3 ) So u rce i de ntificat ion and measur e ­
ment fo r fugitive e missi o ns 
( leak s ) as defined by EPA. 

(4) Forensic science applicati o ns. 

( 5 ) Contr o lling and mo nitoring atmo­
s pher es in manufacturing a nd pack ­
aging o perations. 

(6) Leak detection related to vola­
tile fuel handling equipment. 

(7 ) Monitoring the background le vel 
of organic vapors at hazardous 
waste sites . 

(8 ) Quality control procedures ge ar ed 
to leak checking, pressurized 
system checks, combustion effi­
ciency checks, etc. 

Major Features 

The basic instrument consists of two 
major assemblies , the Probe / Reado u t 
Assembly and the Side Pack Assembly 
(See Figure 2). The recorder is op­
tional on all models, but is normally 
used with all instruments which inco r­
po rate the GC Option. The output 
me ter and alarm level adjustments a re 
incorporated in the Probe/ Readout 
Assembly. 

The Side Pack Assembly contains t he 
remaining operating controls and in­
dicators, electronic circuitry, detec­
t o r chamber, hydrogen fuel supply, and 
electrical power supply. 
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Other major features are: linear sca l e 
readout , approximately two seco nd re­
S?onse time and portable=operating 
time of 8 hours for fuel suppl y and 
battery pack . A battery test featu r e 
allows cha r ge condit i on to be read .o n 
the meter. Hydrose n flame-out is s1g ­
n1fied by an aud1~le alarm ~lus a v i ­
sual indication on the mete~. The 
instrument contains a frequenc y modu­
lated detection alarm whic h can be 
preset t o sound at a des ir ed concentra­
tion level . The frequency of the detec ­
tion alarm va,ies as a function of de ­
t ected level giving an audible indica ­
tion of organ ic vapo r concentration. 
An earphone is p r ovi ded to allow th e 
operator to hear the alarm in no i sy 
areas or to avoid distu r bing workers . 

Duri ng use , the Side Pack Assembly can 
be carried by t he operator on either 
his left or right si de or as a back 
pack . The Probe /Re adout Assemb l y can 
be detached from the Side ?ack Assem­
bly and disassemb led for transport and 
sto r age . 

Standard Accessories 

A va riety of s ampling fixt ures ca n be 
used. In addition, small diameter 
tubing can be used for remote sampling 
or electrically insulated flexib l e 
extensio ns can be used for places that 
are difficult t o reach. 

Telescoping Probe 

Probe lengt h can be increased o r de­
creased over a 22 to 30 inc h range to 
suit the individual user . A knurled 
locking nut is used to lock the probe 
at the desi r ed length. The probe is 
attached to t he Readout Assembly . 
When app ropriat e , the probe is re­
placed with a Close Area Sampler, which 
is supplied as a standard accessory. 

Sampling Acc~ssories 

Part Number 

510 125-1 

510035-1 

510126 - 1 

Description 

Close area sampler -
Co nnects directly to the 
re ad ou t assembly. 

Telescoping wand -
Adjustable length -ac­
commodates the probe 
l is t ed below. 

Tubular aiea sampler -
Used with t he tel e ­
scopi ng wand. 

Particulate Filters 

The primary fil ter o f porous stainless 
s t eel 1s l ocated behind the sam?le 
inlet con nec t o r ( see Side Pack Assem ­
bly dra1,1ing) . In addition, a replace­
able porous metal filter is installed 
in the "close a r ea " samp ler. 

Carrying Case 

An instrument ca rr ying case is pro­
vided to transpo rt, ship and store t!'le 
d i sassembled Probe/ ~eadout Assembly , 
th e Side Pack Assembly and other equi?­
men t. 

Specifications 
READOUT: 0 t o 10 , 0 to 100, 0 to 1000 

ppm ( linear) 
SAMPLE FLOW RATE: 1 1/2 t o 2 1/2 

litre per minute at 22°c , 760 mm , 
using close a rea sampler 

RESPONSE TIME: App r o ximatel y 2 
seco nds fo r 90% of final read­
ing . 

PRIMARY ELECTRICAL POWER: 12 volt 
(nominal) battery pack. 

FUEL SUPP LY: Approximately 75 mL 
vo lume tank of pure hydr ogen , 
maxi mum pressure 2400 psi g , fill ­
able in case . 

HYDROGEN FLOW RATE: Factory set 
12.5 ~o.5 mL/ mi n (minus GC op­
tion) 11.0 +0.5 mL/ min (GC 
models) -

PORTABLE OPERATING TIME: Minimum 8 
hours with batte ry fully charged, 
hydroge n pressure at 1800 psig. 

PHYSICAL DIMENSIONS: 9" x 12 " x 5 " 
(229 mm x 305 mm x 1 27 mm) 
Sidepack on l y . 

WEIGHT: 12 pounds (5 .5 kg) 
(s idepack and hand-held probe 
assembly) 

DETECTION ALA~~= Audible alarm plus 
meter i ndication. User preset to 
desired level. 

FLAME-OUT ALAR!-1: Audibl e alarm plus 
meter indication (needle drops 
off sca le in negative direction) . 

BATTERY TEST: aat tery charge condi­
tion indicated on readout meter. 
Upon activation of moment ary con­
t ac t switch, a meter reading 
above th e indicator line me ans 
that there is 4 hours minimum 
service life remaining (at 22°c). 

FILTERS: In-line sintered metal fil­
ters will remove particles larger 
than 10 mic r ons . 

OPERATING TEMPERATURE RANGE: 10°c to 
40°c . 

MINIMUM AMBIENT TEMPERATURE: 15°c fo r 
Flame Ign it ion (colds tart) . 

ACCURACY: Based on the use of a ca l i ­
brat i on gas for each range: 

( 

( 
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Calibration 
Temp. 0 c 

Opera t i
0
ng 

Temp. C 

20 to 25 
20 t o 25 

20 to 25 
10 to 40 

RELATIVE HUMIDITY: 5% to 95% , Effect 
on accuracy: ~20% of individual 
fu l l scale 

RECORDER OUTPUT: 0 to 5 volts 
MINIMUM DETECTABLE LIMIT (METHANE) : 

0 . 2 ppm 
STANDARD ACCESSORIES: 

l. Instr ument carrying a nd 
sto rag e case 

2 . Hydrogen fuel fil ling hose 
assembly 

3 . Battery charger 
4 . Earphone 
5. Various sampling fix tur es 
6 . Maintena nce tool ki t 
7 . Operators manual (2 each) 
8 . Padded l eather carrying s traps 

TUBULAR 
SAMPLER 

r~ 
i PR~BE ASSEMBLY i 

(ADJ . LENGTH) HYDROGEN 
FILLING 
HOSE 

HEX KEY 
BRUSH WRENCHES 

FIGURE 3 

Kccuracy in% of 
Individual Full Scale 
~ ~ X l O 0 

+20 
+20 

+10 
+20 

~ 

d 
I 

COLUMN 

+1 0 
+20 

BATTERY 
CHARGER 

OVA - 128 ANALYZER COMPONENTS 
(Gas Chromatograph Model Shown) 

~1 1 611-132 
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OPERATING PROCEDURES 

Controls a nd Indicators 
S idepack Assembly 

l) 

2) 

3) 

4) 

INSTR/BATT Test Switch * - Three 
position toggle switch controls 
all instrument electrical power 
except the p ump and alarm power. 
It also permi ts display of the 
battery cha r ge co nd it ion on the 
r eadout meter . 

PUMP (ON/ OFF) Switch* - Toggle 
switch contro ls power to the inter ­
nal pump a nd audio alarms . 

Igniter Switch - Momentar y push 
button switch connects power to 
the ignit er coil in the detector 
chamber and simult aneously dis ­
connects powe r to pump. 

CALIBRATE Switch (rang e selector) 
-Sel ects the desired range: Xl 
(0 to 10 ppm); Xl0 (0 t o 100 ppm) ; 
Xl00 (0 to 1000 ppm). 

5) CALIBRATE ADJUST (zero) Knob -Po­
tentiometer used to "z ero" the 
instrument. 

6) 

7) 

8) 

9) 

10) 

11) 

GAS SELECT KNOB (span control) -
Ten-turn dial readout potentio­
meter sets the gain of the instru­
me n t (commonly referred to as 
span control). 

Reco rd er Con nector - Fi ve -pin 
con nector used to connect the 
instrument to an external reco r­
der wit h the following pin connec­
ti o ns: 

P in E - + 12 V de 
Pin H - Ground 
Pin a - Signal Oto 5 V de 

Charger Connector - BNc· connector 
used to connect the battery pack 
to the battery charger. 

HYDROGEN TANK VALVE - Valve used 
to supply or close off the fuel 
supply from the hydrogen tank. 

HYDROGEN TANK PRESSURE Indica­
tor - High pressure gauge mea­
sures pressure in the hydrogen 
fuel tank which is an indi cation 
of fuel supply. 

HYDROGEN SUPP LY VALVE - Va lve 
used to supply or close off hy­
drogen fuel to the detector cham­
ber. 

12) ~YDROGE~ SUPPLY PRESS URE Indica­
t or - Low pressure gauge used co 
~on icor hydrogen pressure at th e 
cap illary restrictor. 

13) SA~i!'L£ FLOW RATE Indic ator -
:ndicator to monitor the sample 
flo ,.- race . 

1 4 ) ~EFILL CONNtCT ION - \ in AN f1 t­
~ing to connect the hydr oge n re­
fill ho se to the instr ument. 

15) REFILL VALVE - Va lve to open one 
end of the instrument fuel tank 
for refilling with hydrogen . 

16) E~RPHONE JACK - Used to connec t 
the earphone ; speaker is disabled 
when earphone is us ed . 

17) VOL UME Knob - Potentiometer ad­
jus ts the vo lume of the internal 
speaker and earphone. 

18) Readout and Samp le Connectors -
Used to connect t he sample hose 
and umbi l ical co rd fro m the Probe/ 
Readou t to the Side Pack . 

Controls and Indicators 

Probe/Readout Assembly 
l) Meter - Linear sca l ed 270° meter 

displays the output signal level 
in ppm. 

2) Alarm Leve l Adjust Knob - Poten­
tiomete r (located on the back of 
the Readout Assembly) is used to 
set the concentration level at 
which the audi b le alarm is actu­
a.ted. 

*Soecial Switch - switch handle must be 
p~lled to change position. This pre­
vents acciden tal movement. 

( 

( 

( 
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. Startup Procedure 

a) Co nnect the Probe/ Read out As s em­
bly t o t he Side pack Assembl y by 
a ttaching th e samp l e line and 
elec tr oni c j ack to t he Sidepac k . 

b) Se lect t he desired samp1e p r ob e 
(close ar e a sampler or t el e sco p ­
ing probe ) and connect t he probe 
handle. Be f o re ti gh t e n i ng t he 
knurled nut, chec k t hat t he p r o be 
accessory i s fi rml y sea t ed 
against the fla t sea l s in the 
probe handl e a nd i n t he tip of 
the telescopi ng p r obe . 

c) Move the In s t r / Batt Swi tc h t o t he 
t e st positi on . The meter needle 
s hould move t o a po int beyond t he 
white line, indi c ating t hat t he 
integral battery ha s mo r e than 4 
hours of oper a t i ng lif e bef o r e 
recharging is neces s ary. 

d) 

e) 

f ) 

g ) 

h) 

i ) 

j ) 

Move the Instr / Batt Switch t o the 
"ON" position and all ow a 5 minute 
warm-up. 

Turn the Pump Switch on. 

Use the Ca li brate Adjust knob t o 
set the meter needle to the level 
desired for acti vating the audi­
ble alarm. IE this alarm level 
is other than zero, the Calibrate 
Switch must be se t t o the a ppro­
priate range . 

Turn the Vo l ume Knob ful ly cl ock­
wise. 

Using the Al a rm Le vel Adjust knob, 
turn the kno b until the audible 
alar m is acti vat ed. 

Move the Calibr a te Swit c h t o Xl 
and adjust the meter reading to 
zero using the Calibrate Adjust 
(zero knob). 

Open the hydrogen Tank Val ve 1 o r 
2 turns and observe the reading 
on the Hydrogen Tank Pressure 
Indicator. (Approximately 150 
psi of pressure is required f o r 
each hou r of operation). 

k) Open the Hydrogen Supply Valve 1 
or 2 turns and observe the read­
ing o n the Hvdrogen Supply Pres­
sure Indicator. The reading 
should be between Band 12 psi . 

Note: With GC instrument, a col umn 
or jumper must be in s t a l led . 

1) 

m) 
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Af t e r appr o xi ma t ely o ne minute, 
depress t he Ignit e r Bu t ton until 
t he hydrog en El am e lights . Th e 
me t e r need l e wil l tr a ve l up s cal e 
and besin t o r e ad "To t al Or gani c 
Vapo r s ". Caution: Do no t depr e s s 
ig n iter foe more than 6 s ec o nd s . 
If fl ame does no t i gnite , wa it 
o ne m1r.ute and try again . 

Th e i nstr ume n t i s read y f o r u s e . 
NOTE : If the ambient backgr ou nd 
organic vapo r s a r e "z er o e d o ut" 
us i ng t he Calibr ate Ad j ust knob , 
the me t e r need le may mo ve off ­
scale i n the negat ive d i rect i o n 
when the OVA i s moved to a l oca ­
t i on with lowe r backg r ound . If 
th e OVA is t o be used in the O t o 
10 ppm r a nge , it should be 
"z e r oed " in a n a r e a with ver y l ow 
bac kg ro und. A c ha rcoal filt er 
(Part No. 510 09 5- 1) can be used 
to generate the clean backg r ou nd 
sample . 

Operating Procedures 

The following procedur e descri be s o pe ra­
tion of the OVA in the "Sur vey Mode " 
to detect total organic vapo rs. 

a ) Set the CALIBRATE Swit ch t o t he 
desired range . Survey the ar eas 
of interest while observing the 
meter and / or listening f o r th e 
a udible alarm indicati o n. Fo r 
ease of operati o n, carr y t he Side 
Pack Assembly po s i ti o ne d o n t he 
side opposite t he ha nd whic h ho l ds 
the Probe/ Readout Assembly . Fo r 
broad surveys outdoo rs, t he pic k­
up fixture should be posi tioned 
several feet above gro und leve l. 
When making quantit a ti ve read ings 
o r pinpo inting, t he pi ck up f i x­
ture should be posi t ioned at the 
point of interest. 

b ) When o rganic vapors are de t ected , 
the met e r po int e r wi ll move up ­
s cale and the aud i b l e alarm will 
s o u~d when the setpo int i s e x­
ceeded. The frequency o f t he 
alarm will increa s e as the de tec ­
tion level increa s es . 
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If the flame-out alarm is actuated, 
check that the pump is r~nning, then 
p r ess the igniter button~ Under nor­
ma l conditions , flame - ou t results from 
sa mpling a gas mixt u re that i s above 
the lower explosve level which causes 
the hy d r ogen fl ame to extinguish. If 
this is the case , rei gnit ion is all 
that is required t o resu~e monitori ng . 
Ano ther possible c au se f o r flame-out 
is restriction of the sa~p le flow l ine 
which wo uld not all ow suffic ient air 
into th e chamber t o support combus­
tion . The norm al cause for such re­
striction is a clogged partic le fil­
ter . 

It shoul d be not ed t hat the chamber 
exhaus t port is on the bot tom o f th e 
case and blocki ng this por t with t he 
hand will cause fluctuations and / or 
flame - ou t. 

Shut Down Procedure 

The f o llowing pr ocedure should be fol­
lowed for shut down of the equipment: 

A. Close HYDROGEN TANK VA LVE 
B. Close HYDROGEN SUPPLY VALVE 
C. Move INSTR Switch to OFF 
D, Wait 5 seconds and move PUMP 

Switch to OFF. INSTRUMENT IS NOW 
IN A SHUT DOWN CONFIGURAT I ON. 

Fuel Refilling 

NOTE : 

a) 

b) 

c) 

Use PREPURIFIED or ZERO grade 
hydrogen (cert ified total hydr o­
carbons as methane <0.5 ppm 
recommended). 

The instrument and the charger 
should be completely shut down 
during hydrogen tank refilling 
operations. Refilling should be 
done in a ventilated area. THERE 
SHOULD BE NO POTENTIAL IGNITERS 
OR FLAME rn THE AREA. 

If you are making the first fill­
ing on the instrument or if the 
filling hose has been allowed to 
fill with air, the filling hose 
should be purged with hydrogen 
prior to filling the instrument . 
tank. This purging is not re­
quired for subsequent fillings. 

The filling hose assembly should 
be left attached t o the hydrogen 
supply tank when possible. En­
sure that the FILL/B LEED Valve on 
the instrument end of the hose is 
in the OFF position. Connect the 
hose to the refill connection on 
the Side Pack Assembly. 

d) 

f) 

g) 

h) 

Open th e hydrogen supply bottle 
valve slightly. Open the REF I LL 
VA LVE and t he HYDROGEN TA~K VALVE 
o n the in strumen t panel and place 
the FILL/BLEED Valve on the fill­
ing hose assembly in the FILL 
position . The pressu~e in the 
in s tr ument tank wil l ::> e indicated 
on t he HYDROGEN TA!iK PRESSURE 
Ind ic a t or . 

After t he instrument fuel tank is 
f i lled , close the RLFILL v,.;LvE 0~ 

the panel, the F IL L/ SLEED Va lve 
o n t he filli ng hose assemb ly and 
the hydr ogen supply bot tl e valve. 

The hydr ogen trapped in the hose 
should now be bled o ff t o a tmo­
sphe ric pr essure . ChUT I ON should 
be used in t h is ope r at ion as de ­
scr i bed in Step (g) be low, since 
the hose wil l contain a sig nifi­
cant amount of hydrogen at high 
pressu r e. 

The hose i s ble d by turning the 
FILL/ BLEE D Valve o n the fi lling 
hose assembl y t o t he BL EED posi ­
tion. After the hose is bled 
down to atmosphe ric pressur e, the 
FILL/BLEED Valve sh o uld be turned 
to the FILL position to allow the 
hydrogen trapped in the connec­
tion fittings t o go into the hose 
assembly. Then , again , t u r n t he 
FILL/ BLEED Va l ve to t he BLEE D 
pos ition and exhaust the trapped 
hydrogen. Then turn the FILL/ 
BLEED Valve to OFF to keep the 
hydrogen at o ne atmosphe r e in t he 
hose so that at the time of the 
next filling th ere will be no air 
trapped in the filling line. 

Close th e HYDROGEN TANK VALV E. 

i ) With th e HYDROGE N TANi< VALVE and 
the HYDROGE N SU?PLY VA LV~ closed, 
a s mall amount o f nY DROGEN at 
h igh pre ssure will be p re se nt in 
th e regula tors and p lumbing. As 
a leak chec~ , observe the HYD RO­
GEN TANK PRESS URE Indicator whi le 
the remainde r of t he system is 
s hut down and ensure that the 
pressure reading does not de­
crease r apidly (more than 350 
psi / h) which would indicate a 
significant lea k in the supp ly 
system. 

Battery Charging 

\,ARNING : Never charge in a hazardous 
env i ronment. 

( 

( 



r 

r 
I 

I 
( 

I 

[ 

I 
I 
I 
I 
I 

a) 

b) 

Plug charger c o nnector into 
mating c o nnecto r o n batter y co~e r 
and insert ac pl ug into 11 5 V ac 
wall o ut l et. = 

Mo ve the batter y c har ger s w1 tc ~ 
t o t ne ON po s it ion . The la mp 
above the s wit ch butto n sho ul d 
illuminate. 

c) Battery charg e cond i tio n i s i nd i ­
cated by t he meter o n the fr on t 
panel of the ch a rger; me te r wi ll 
def l ect to t he l e ft whe n 
charg i ng . ~he n fu lly charged , 
the poin t er wi ll be in l i ne wit ~ 
"charged " mark e r a bove the s cal e . 

d) _ App r oxima t el y o ne ho ur o f 
charg ing t i~e is r e q u ir ed f o r 
ea c h ho ur of ope r a ti on . Howeve :, 
an ove r nig h t cha rge is r ec om­
me nded . The charge r c a n be le f t 
on inde fin ite l y without damaging 
the batteri es . ~hen f ini shed , 
move the ba t te r y cha r ge r s wit c h 
t o OFF and disconnec t f r om t he 
S ide PacK Assembl y . 

THE FOLLOWING ARE SPECIAL IN STRUCT I ONS 
FOR RECHARGING BATTERIES WHICH HAVE 
BEEN COMPLETELY DI SCHARGED . 

It has be e n estab l i shed th a t the above 
battery chargi ng p rocedu res may no t be 
effective when t he opera t o r has 
allowed the ba t terv t o COMPLET EL Y dis -
charge. • 

When thi s happens and t he above proce ­
du r es fa il t o char ge t he ba tte r y , per ­
form the fo llowing add i t io nal ste ps : 

e) Remo ve t he battery f r om t he in­
strument case . 

f) Co nne ct t o any var iable de powe r 
suppl y . 

g) Apply 40 volt s a t½ ampere ma x i­
mum. 

h) Observe the powe r s uppl y me t er . 
As s oon as t he oa tte ry beg ins to 
draw current, gra dua ll y redu ce 
the power maintaining½ A maxim um 
unt i l the meter r eads appr oxi­
mate l y 15 volt s . 

NOTE: The t i me r e q uir ed to r e ach t he 
15 vol t r e ading will d epend on 
degree o f d i scha r ge . 

i) Re p ea t ste ps (a) , (b) , (c ) , and 
(d) above t o compl e te the 
ch a r g i ng cy cl e . 

~11611- 132 
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SUMMARY OF OPERATING 
PROCEDURES 
Start Up 

a) 

b) 

C) 

d) 

e) 

f) 

g) 

Chec k ba ttery c o nd i ti o n by moving 
the I NST R Switch to t he BATT po si ­
tion. 

Move INSTR Switch t o ON and a l l ow 
f i ve ( 5) minutes t o war m- up . 

us e the Calibrate Ad j us t knob t o 
set the me t e r needl e t o t he l e vel 
de sired fo r ac t ivating the au d i­
ble a l arm . I f th i s alarm lev e l 
i s o th e r t ha n zero , the Calibr ate 
Switch mu st be set t o th e a pp r o ­
priate r a nge. 

Tu r n t he Volume Knob f ully clock ­
wise . 

Us ing the Alarm Leve l Ad j ust kno b , 
t u rn the kno b until the audible 
a la r m is acti vated. 

Set CALIBRATE Switch to Xl posi ­
tion, use CALI BRATE Kno b a nd set 
me t e r to read 0. 

Move PUMP Switch t o ON pos i tio n, 
th en place instrument p ane l i n 
vertical position and check SAM­
PLE FLOW RATE indicat ion. The 
no rmal range is 1.5 t o 2 .5 un its . 
If less, che ck f ilter s. 

h ) Open the HYDROGEN TAN K VA LVE and 
the HYDROGEN SUPPL Y VALVE . ~ait 
o ne minute for hydrog en t o purge 
t he sy s tem. 

1) Depress Igniter Button until bur ­
ner lights. Do not de p res s I g n i ­
ter Button for more t han six se ­
c o nds . (If burner does not ig ­
n ite, let hydgr ogen fl ow f o r one 
minute and again a t t e mpt igni­
tion.) 

j) Us e CALIBRATE Knob t o "z e r o " out 
a mbient background. For max i mum 
se nsitivity below 10 ppm, s e t 
CA LIB RATE Switch t o Xl and read ­
j ust zero on meter. To avoid 
false flame-out alarm indicat ion , 
se t meter to l ppm with CALIB RATE 
Knob and make differential r e ad­
i ngs from there. 

Shut Down 

a) Close the HYDROGEN SU PPLY VALVE 

b) Cl ose the HYDROGEN TANK VAL VE 

c ) Mov e the INSTR Switch and PUMP 
Switc h t o OFF 

d) In strument is now in shut down 
configuration 
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CALIBRATION 

Recalibration to Variogs Organic 
Vapors 

The OVA 128 is capable of res?onding 
to near ly all organic compounds. At 
the ti me of manufac t u r e , t he analyzer 
is cali b r ated ta mixtu r es of methane 
in air . Fo r precise analysi s it is 
necessary t o reca li b rate with the spe ­
cific compound of interest. The GAS 
SELECT cont r ol- is used to set the elec ­
tronic gain for a particular compound. 

The i nstrument is recali b rated using a 
mixture o f a specific vapor i n air, 
with known concentration . Af t er the 
ins tru men t is in opera t ion and the 
normal bac kgr ou nd is zeroed , draw a 
sampl e of t he calibration gas i n t o t he 
instr umen t. The GAS SELECT Knob on 
the panel is then used to set t he read ­
ou t meter i ndication to cor r espond to 
t he c once ntrati o n of t he calibation 
gas mixture. 

The instrument has now been calibrated 
to t he vapor mixture being used. 
After this adjustment , the setting on 
the "d igid1al " should be recorded for 
that part icular o rganic vapor com­
pound. This exercise can be perfor med 
for a large variety of compounds , 
thereby generating a "library" which 
can be used for futu r e reference with­
o ut need for additional calibration 
standards. 

To read a particular compou nd, the GAS 
SELECT control is turned to the prede­
termined setting for the compound. 
Calib rati o n on any one range automati­
cally cal i brates the other two ranges. 

Using Empirical Data 

Relative response data can be used to 
estimate t he conce n t r ation of a vapor 
without need t o recalibrate the ana­
lyzer. With the _i nstrument calibrated 
t o methane , obtain the concentration 
reading for a calibration sample ot 
the test vapor. The response factor 
(R) in percent, for that vapor is: 

R Actual Conce n tration 

Measured Concentration 

To dete rmine the concent r at io n of an 
unknown sample of that vapor, multiply 
the measured concentration by R. 

Calibration Standards 

Comme r cia l Standar ds 

Commercially available standard sam­
ples o f fe r t he most convenience and 
are recommenued tor the most precise 
a nalys es . Always remembe r to ob tain 
the desired vaoor in an air bac~qrounc. 
Samp l es should.be dra wn from the cylin ­
der into a collapsed sample bag, t he~ 
drawn from t he bag by the instrument 
t o prevent a pressure or vacuum at t :.e 
sample inlet. 

Preparation of Standa rd s 

The followi ng procedure is f or genera ­
ting ca librati on standards as an alter ­
native to using coTu~ercial mixcures. 

Obta in a five (5) gal l on glass bo ttl e 
and de termine its volume by me asuring 
the volume of water needed to fill it 
(use ~fa 1000 mL graduated cylinder 
1s convenient) . Another appr oach is 
to weigh the empty bo ttle, fill it 
with water and wei gh again . The dif ­
ference between the two values is t ne 
weight of water. By multiplying t he 
weight of water in pounds by 0 .455, 
obtain the volume of t he bottle in 
liters. Empty the wate r and allow the 
bott le to d ry. Place a o ne-f oo t piec e 
of Teflon tubing in the flask to aid 
in mixing the vapors uniform l y with 
the air. The volume of such a bottle 
should be abo ut 20 l it ers , which is 
20,000 mL . If the vo lume were 20 , 0 00 
mL , then a 2 mL sample of a gas would 
be equivalent to 200 mL per 2 mill ion 
mL or 100 ppm (V/V) . Use o f a gas 
tight Syringe , r eadab l e in 0.01 mi., , 
allows the prepar ation of mixtures in 
the 1-2 ppm range , wh ich a re suffi­
cient for the quantitative estimati on 
of concentrati ons . A plastic stopper 
is loosely fitted to t he tip of the 
bottle. The needle of t he syringe is 
placed inside the jug neck and the 
stopper squeezed aga in s t the needle to 
decrease l eakage dur i ng sample intro­
duct i on. Inj ect the samp le into t he 
bottle and wit hd r aw the needle wit hout 
removing the s toppe r. Tighten t he 
s topper and shake the bottle for a few 
minutes with suflicient vi gor that the 
plastic tubing in the bo ttle moves 
arou nd to e nsure good mixture of the 
vapors with th e air . 

( 

( 
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Ca l culations 

Injecti O£!: Volu me Concentra t ion X Mo lecular Weight X Sys t em Vo l ume 
Density X Mo lar Vo lume at ST?* 

(C) (!-1 \-J) ( V) 

( D) (V) 

Us ing t he I de al Ga s Law , PV=~T , th0 molar vo i~ .n e of a ny gas at ST? (25 C 
and 1 at .n l i s : 

V RT Uni ve :: sal Gas Constant X Temperature = p Pressure 

' litre atmi i ( 0 . 0 8206 (298.15 
L mol K _J 

1 atm 

= ( 24 . 47 L) (mol - 1 ) 

Theref o r e , t ne inJect1on volume neces­
sary to prepare l liter of a 100 ppm 
sampl e of hexa ne would be: 

K) 

Inj ec t ion Volume 
(100 ppm) l (86.18 g) (mol-l ) j 

t( 0 .659 g) (mL - l)] l(24 . 47 L) 

0.534 µL 

• STP - Standard Temperature and Pressure 

Primary Calibration for Methane 

I n ternal electronic adJustmen ts are 
provided to calibrate and align the 
circuits. Af t e r i ~itial factory cali­
bration, it shou ld not be nec essary to 
repeat the calibr ation unless the ana­
lyzer undergoes repairs wh ich affect 
calibration . If the OVA 1 28 will be 
extensively used for ana lysis of a 
sample other than methane, recalibra­
tion of the electroni cs jafter reset­
ting the GAS SELECT CONTROL) may 
resu l t i n be tte r accuracy . See 
Recalibration to Various Organic 
Vapors above_. 

Primary ca libr a t ion o f this i nstrument 
1s accomp 11 s nea ac cne CdCtu ty u:sJ.11y 
methane-in-air , sample gases . 

F-
'fo - ,.-
tr.° 

~ 
~ 1 ,_ 

' 

(1 liter) 

(n0 l- l)] l (10 00 :nL) 

0 

.\ 

R-31 R-32 R-33 R-38 

FIGURE 4 
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LOCATION OF ELECTRONI C ADJ USTMENTS 
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Calibration Using Known Samples 
for Each Range (Refer to_Figure 4) 

The accuracy sta ted under Specifica­
tions is ob tain ed wh en the instrument 
is calibrated with known concentra ­
tions f or each range . ?repare sepa ­
rate samp l es of me thane-in-air in 
these concentration ranges: 7 to 10 
ppm , 90 to 100 ppm , a nd 900 to 1000 
p~m . Cal i brate the i nst r ume n t as f o l ­
lows: 

a) Place the-instrumen t in normal 
ope rati on and allow a minimum of 
15 minutes for wa r m-up and s ta­
bilization . 

b) 

c) 

d) 

e) 

f) 

g ) 

h) 

i) 

j) 

k) 

1 ) 

Set the GAS SE LECT control t o 
300 . 

Set the CAL I BRATE Switch to Xl. 

Set the CA LIBRATE ADJUST (Zero) 
Knob so that the meter re ads zero. 

Check that the meter reads zero 
on the Xl0 and Xl00 ranges. 

Set the CALIBRATE Switch to Xl 
and introduce the sample wit h 
known concentration in the 7 to 
10 ppm r ange . 

Adjust R3l so that the meter read­
ing corr esponds to the sample 
conce ntr a tion. 

Set t he CALIBRATE Switch to Xl0 
and introduce the sample wit h 
known concentration in the 90 t o 
100 ppm range. 

Adjust R32 so that t he meter read­
ing corresponds to the sample 
concen trati on. 

Set the CALIBRATE Switch to Xl00 
and introduce t he s a mple with 
known concentration in the 900 to 
1000 ppm range. 

Adjust R33 s6 tha t t he me t er read­
ing corresponds to the sample 
concentration. 

The instrument is now ca l ibrated 
for methane and ready for ser­
vice . 

Calibration Using a Single Sample 
Calibration (Refer to Figure 4) 

Calib r ation may be accomplished us ing 
a single known sam~le of me thane in 
air in th e range of 90 to 100 ppm . 
This may not provi6e th e accuracy 
stated under specificat i ons but is 
adeq uate for field survey wo rk . 

a) Place instrume n t i n normal opera ­
ti o n with CALI3RATE Switch set to 
Xl0 and GAS SELECT control set to 
300 . 

b) Use th e CALIBRATE ADJUST (zero 
Knob to adjust the mete r reading 
t o ze r o . 

C) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

k) 

I ntrodu c e a methane sample of a 
known concentration (be tween 90 
and 100 ppm net to exceed 100 
ppm) a nd adjust tr impo t R-32 so 
the mete r r eading corresponds to 
the known sample . 

This sets th e instrument gai n for 
methane wit h the pane l mo unted 
gain adjustment (GAS SELECT) set 
at a reference number o f 300. 

Turn off HYDROGEN SUPPLY VALVE t o 
put out flame . 

Leave CALIBRATE Switch o n Xl0 
position and use CA LIBRATE ADJUST 
(zero) Knob t o adjust meter re ad­
ing to 4 ppm. 

Place CA LI BRATE Switch in Xl posi­
t ion and using trimpo t R- 31 ad­
just meter reading t o 4 ppm. 

Move CALIBRATE Swit ch t o Xl0 posi ­
tion again . Us e CALIBRATE ADJUST 
(zer o) Knob to a d just me ter to a 
read i ng of 40 ppm. 

Mov e CALIBRATE Switch to Xl00 
pos iti o n and use trimpot R-33 to 
adjust meter reading to 40 ppm. 

Mov e CALIBRATE ADJUST (zero) Knob 
t o adjust meter read i ng to zero. 

Unit is now balanced from range 
to range, calibrated t o methane, 
and ready to be placed in normal 
service. 

( 

( 
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SAFETY PRECAUTIONS 

Th e OVA 1 28 has bee n tested and certi ­
fied by Factory Mu t ual Resedrch Cor ­
po r a t io n (F~I) a s s a fe f or use in Cl ass 
I , Di v i s i o n 1 , Group s A, B, C and D 
ha z a r dous a t mo s phe r es . Similar fo r­
eign ce r t i fica ti ons have been ob ­
t ained , incl ud ing BASJ:::EFA . Speci al 
res tr ict i o ns mus t be strictly adhered 
to , t o e nsu re the ce rti fica ti o n i s no t 
invali da t ed by act io ns or operat i ng or 
s er v ice person nel. 

All fla me i o nizati o n hydr ocarbon d e te c ­
t o rs ar e po t entiall y haz ardous s inc e 
the y us e hydr oge n o r hydr og en mixtur es 
in t he detec t o r cell. Mix t ures o f 
hyd r og e n a nd a ir are f l ammab l e over a 
wi de r a ng e of concen tr ations whe th e r 
a n in e rt gas s uc h as n itroge n i s 
present o r no t . Theret o re, the recom­
me nded precaut i o ns and procedures 
s ho u l d be followed f o r maximum s afety. 
Safety c o nsiderat i ons were a major 
facto r in the design or t he Or ga nic 
Va por Ana l y zer (OVA) . 

All conn e ~tions are of the oermanent 
t ype a s opposed t o qu i ck disconnect . 
To p r otec t aga i ns t exte r nal ignition 
of flammable gas mix t ures, the f l ame 
de t ection chamber has - por ous metal 
f l ame arrestors on the sample input 
a nd the exhaust ports as wel l a s on 
the hydrogen i nlet connecto r. The 
standard batter y pack and o t her cir­
cuits a re internall y current limited 
t o a n i ntrin s ica l ly saf e le vel . 

No Modifications Permissible 

It is imperati ve t hat op e r ati on and 
s erv i ce procedu r es de s cr i bed i n this 
ma nu al be carefull y f o l l owed i n o rder 
to ma inta in t he intri nsic safet y which 
is bu il t into the OVA . NO MOUIF I CA­
TI ON TO TH I S IN STRUMENT I S PSRMIS ­
SIBLJ::: . There f o re, componen t replace­
me n t must be accomplished wi t h 
approved p ar ts . 

Electrical Protection 

The 12 V batte r y power suppl y circuit 
is cur rent limited to a n in s tr i nsi­
cally s a fe level . Fuses ac e not uti­
lized and a ll c urre n t l i miting re s is­
tor s and o th e r components wh ic h are 
c r itical t o t he safety certifi c ati o n 
are encapsulated t o prevent i nadver ­
t e nt replacemen t with compo nen ts of 
the wrong value or spec 1fica t 1on . Un­
der no circumstances shoul d t he e n­
c apsulati o n be removed. 

Fuel Supply System 

~1 1 6 11-132 
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The OVA ruel tank has a volume of 
appro x imately 75 cm wh1c~, when 
filled to the maximum raced oressure 
o r 2300 psig , holds approxima t ely 5/ 8 
f t of gas . The tuel used in the OVA 
s hou l d be PREPURIFIED or ZERO grade 
hydrogen (certitied total hydrocarbons 
as metha ne< .S ppm recommended . ) 

Hydrogen gas ga i ns heat ~hen expand i ng 
and , therefore , should no t be ra,iidly 
released f r om a h i gh pressure tank to 
a low p r essure environment . Flow re ­
s c ric t ors are inc orporated in the hy ­
droge n r e f ill fit t i ng and hydrogen i s 
restcic t ed on the cutout side or the 
cank by the low f l ow ~ace cont ~ol sys ­
tem . In addition , a special fl ow re ­
stric t e r is inco r poratec in the 
FILL/BLEE D valve o t the nydrogen 
f i l ling hose assembl y . Thes e ,ireca u­
tions limit the fl ow r ate of the 
hydr ogen t o p r event igni t io n due t o 
selt -h e at from e xpansion . 

Pr ec auti o ns should be t ak en du ring 
hydr og e n f il ling o r hydroge n e mpt y ing 
ope rati o ns t o e ns ure tha t there are no 
so urces o f i gni ti o n in t he i mmediat e 
a r e a . Since the instrumen t ta nk at 
2300 psig ho ld s only 5/S r t o t hyd r o ­
gen , the tota l quantity, if r el e a sed 
t o the a t mo s phe re, wo uld be q u ick l y 
d i lu t ed t o a no n-flamma bl e level . 
'i'here is , how e ver , t he f) OSSib i li t y o f 
genera t ing fl ammab l e mi xtures in the 
i mm ediate vic i nity of the in s t r um en t 
d uring filling or e mpt yi ng operat i o ns 
if no rmal care i s no t ex e r cised . 

Detector Chamber 
The i nput and o u tput po r ts o f the 
flame i on i zati o n chambe r ha ve s i nter e d 
meta l f l ame arrestors. The chambe r is 
rugged l y constructed of Teflo n suc h 
tha t even if h ighly expl osi ve mixtures 
o f hydrogen and air are i nadvertentl y 
c reated in tn e chamb e r a nd ignit ed, 
t he chamb e r wo uld NOT rupture . 
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MAINTENANCE 

'!'his sec tion describes t±l e routine 
ma int enance sched ule and provides pro ­
cedures fo r t r o uble - shooting an 
instrument malfunc ti o n. 

CAUTION : Mainte nance personnel should 
be tho r oug hly iamiliar wit h instrument 
operation before perfor ming mainte­
nance. It i s e ssent i al t hat all por­
tions of this manual r elating to 
safety of ope rati o n, s e r vici ng and 
maintenance , be thoroughly understood. 
The re shou ld be no potent ial igniters 
or f lame in t he area whe n filling, 
emptying or purging the hydrog en sys ­
tem and th e instrume nt should be 
t u r ned off . 

Extreme care shou l d be exercised to 
ens~re that requir ed pa r ts replacement 
is accomplished with the par ts speci ­
fied bv Foxbo ro. NO MODIFICA·rrONS ARE 
PER.'iITTElJ . DISASSEMBLE l t-.STRUr-tENT 
01·,LY Ii-I 1--. NON -H AZARDOUS AT~lOSHP!lERE . 

Rout ine M a intena nce (Refer to Figure 5) 

,-------------------------------7 
I SINTERE D H, SUPPLY l 
: f ~i~TORS l ~~~~;0~YE INDICATOR VALVE ~~it~f6R ~~llt~f6 R l 
I ===i r===~k'i::==f><3===~~=~ I 
I I 
I I 
1 1 CAPILLARY ~~1~~~RE 1 I i RESTRICTOR INDICATOR l 
I .----~ : I 
I DETECTOR FUEL I 
I CHAMBER SAMPLE I 
I I 

LINE· 
PRIMARY\ FILTER 

FITT ING "f 

SAMPLE 
PUMP 

SAMPLE 
FLOW RATE 
INDICATOR 

SID E PACK ASSY. 

FIGU RE 5 
BLOCK DI AG RAM - GAS HANDLING SYSTEM 

HYD~OGEN 
FUEL TAl\:K 

FI LTER AND FLOW 
RESTR ICTOR 
RE FILL 
FITTING 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Primary Filt;;r 

This filter is loca ted behind the sam­
ple inlet connect~ r (Fitting Assembl v) 
on th e Side Pack Assembly and 1s re-­
moved for cl ean i ng by using a 7/ 16 
inch thin wall socket t o uns cre w the 
Fitti ng Assembly. The filter cup, "O" 
ring a nd loading spr i ng will then co me 
o ut. The oorous stain les s filt er cuo 
can be cle~ned by blowing out o r was;-
1ng in solvent. If a solvent i s used , 
care shou ld be taken to ensu re that 
all solven t 1s removed by bl owing out 
o r heating t he filte r. Reassemble in 
re ve rs e o rd er ensuring that the "O" 
ring seal on t he F' tt ing Assembly i s 
intact. 

Secondary Fil t er 

A particle fi lter is located in each 
pick-up fixture. One of these f ilters 
must be in the sample l ine whenever 
the i nstrument is in use. The OVA 128 
uses a porous metal filter which can 
be replaced o r cleaned. 

Mixer/B urner Assembl y Filte r 

A porous metal particle filter is incor­
porated in the Mixer / Burner Assembly 
which screws into the Preamp Assembly. 
T~is filter is used as the sample mixer 
and inlet flame arrestor in the cham­
ber. The filt e r should not become 
co n tami nated under normal conditions 
but can be cleaned or the assembly 
replaced if necessar y . 

Ac cess t o thi s fil ter or output sur­
face does not require removing t he 
instr~ment from the case. For access, 
remove the sa f ety cover us ing a hex 
key .: re nch (supplied) then unscrew the 
exhaust port. The F ilte r Assembly can 
no.: be seen on the side of the chamber 
(P r eamp Assemblj·) and can be cleaned 
wit h a small wire brush. 

Exhau s t Flame Arr es t or 

A oorous metal tlame arrestor is loca­
ted 1n the _exhaust port of the detec­
t o r chamber (Preamp Assembly). , It 
acts as a particle filter on the cham­
ber ou t put a nd restricts toreign mat­
ter from e nt e r ing the chamber. Thi s 
filter may be cleaned by removing the 
exhaust port_ For access, see Mixer / 
Burner section above . No te that the 
fi lter is captive to t he exhaust port. 
Cle an the fi l ter with a solvent o r 
detergen t and ensure that it is d r y 
and completely baked out at 1 20°F be ­
to re reinstalling . 
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Sampl ing Fixtures 

Sampling fixtures should be periodi ­
cal l y clear.ed with an air hose and/or 
dete r gent ~a~ er to eliminate foreign 
particle matter . 

If a solvent is used , the fixture 
shou ld be s~bsequen tly cleaned

0
with 

deterge n t ar.d baked out at 120 F to 
elimina t e resldual hydroca r bons from 
the so lv en t. 

Hydrogen Tank Supply & Refill Valves 

After some time , the Teflon washers 
under each valve pack ing nut can "cold 
flow " (move \.Ji th pressure) and allow 
hydr ogen to leak . Leakage can be de­
termined by using Leak - Tee , Snoop or a 
soap so lut ion a round the valve stems. 
This leakage can usua ll y be stopped by 
t i ghten ing the compression nut (adap ­
te r) as outlined be l ow . 

a ) Unscrew the packing nut with a 
7/ 16 inch wrench 

b) Unscr ew the valve 
c) Replace the compression rings 

Th is compression is against soft mater­
ial and oni v a small amoun t o f force 
1s necessar y to sufficiently c ompress 
the Te flon wa she rs. If, after tight­
e ning, leak age s till occurs, it would 
be advisable to replace the two Teflon 
washers, as f o llows: 

a) 

b) 

C ) 

d) 

e) 

f) 

Drain hydrogen system slowl y and 
to th e extent necessa ry t o \.JOrk 
o n th e lea king valve (s) . Obsecve 
satety precau tions. There shou ld 
be no potential igniters in the 
area. 

Remove all three 13) ~nob scre\.JS 
and kno bs . 

Remo ve t he compression nut on the 
valve that is not sealing pro­
per l y . Remove the stem bv un­
screwi ng it fr om th e valve body. 
Observ e the sandwic h of metal and 
Teflon 1,,7ashers and note thei r 
o rder . 

Visually check the Kel-F™ seat 
on the stem for cracks or f oreig n 
material. Wipe clean , if neces­
sary , 1,,ith a lint free cloth (no 
solvents or oils) and replace i f 
damaged. 

Remove the washers and replace 
the Teflon washers (the factory 
procedure is a light wipe of HYDRO­
CARBON FREE silicone grease) . 

Replace the stem ass emb l y i n the 
valve bod v and tighten lightly. 
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g) ?ush the washers down into the 
compression area in the same or­
der as note'5 upon reffioval . Re­
place the compression nut and 
tighten snuggly. 

h) Close the low pressur e valve and 
fill the tank assemblv . Check 
valves for leaks. Tighten again, 
if necessary , and reassemble the 
unit. 

Air Sampling System Maintenance 

A potential problem associated with 
the OVA instrument is that leaks can 
develop in the air sample pumping sys­
tem. These leaks can result in dilu­
tion or loss of sample, causing low 
reading of vapor concentration a~d 
slow response. 

The OVA is equipped with a flow gauge 
that provides a method to check for 
air leaks. Assemble the pickup probe 
selected for use to the readout assem­
bly and then position the sidepack 
vertically so the flow gauge may be 
observed. Cover the end of the pickup 
probe with your finger and observe 
that the ball in the flow gauge goes 
to the bottom, indicating no air flow 
(if ball has s l ight chatter while on 
bo ttom, this is acceptable) . Cover 
the center of the chamber exhaust port 
with yo ur thumb and again observe the 
ball going to the bottom. Another 
simp le check is to expose the pickup 
probe to cigarette smoke or a light 
vapo ~ (butane) and observe that the 
me ter responds in approximately 2.0 
seconds. It should be noted that slow 
meter response may also indicate a re­
stric ~ion in the air sam?llng system. 

Failure of the ball to go to the bot­
tom when the inlet is blocked indi­
cates a leak in the system between the 
probe and the pump inlet or the inlet 
c heck valve. To isolate the problem, 
remov e parts, one ~ta time, and again 
bloc k off the air i nlet. Remove the 
p 1ckup probe(s) and cover the air in­
let at the Readout Assembly. If the 
ball goes to the bottom, check that 
the "readout to probe " seal washer is 
1n place and replace the probes, hold­
ing them back against this seal while 
tighteni ng the nut. Recheck, and if 
leakage is still present, it is pro­
bably in the probe {pickup fixture), 
which should be repaired or replaced. 

Ii leakage is ind1cated as being past 
the readout handle when the connection 
to the sidepack is t i ght, disconnect 
the sample line at the fitting on the 
sideoack and cover this inlet with 
your· finger. If the flow gauge ball 
goes to the bottom , the problem should 
be a leak in the umbilical cord/Read-

ou t Assembly , which should be investi­
gated and repaired. There is also the 
possibility ot a leaking c hec k valve 
in the pump which would no t show up on 
this test. If the leak age is not 
found in the umbilical cord, it is 
most l1kely in the pump check valve. 
The pump should be replaced. 

It the ball does not go to the bottom, 
the leak will be either in the flow 
gauge or it's connecting tubing. 
Visua ll y check that the tubing is con­
nected and it so, the flow gauge 
should be repaired or repla ced. Check 
the "O" ring installation in the sam­
ple inlet connector (Fitting Assem­
bly). 

As an alternate approach, leak s on the 
inlet side or the pump can be detected 
by using alcohol on a "Q" Tip and lig ht ­
ly swabbing the con nections one at a 
time or by directing organic vapor or 
smoke at the potential leakage points 
and observing the meter response or 
audible alarm. 

Leaks (beyond the pump) are easier to 
locate, as any of the commercially 
available leak detection solutions can 
be used. Cover the exhaust port, which 
will p l ace the ex ha ust system under 
pressure , and check each connection, 
one at a time. Rep l ace the Teflon 
tubing or retape the threaded con­
nections with Teflon joint tape. 
Check the ignite r a nd Mixer / Burner 
Asse mbly where they screw into the 
detector, the high voltage terminal 
screw on the side of the Mixer / Burner 
a nd exhaust port itself. If after 
these checks, the flow gauge ball 
sti ll will not go to the bottom with 
the exhaust bl ocked, the problem is 
likely a leak ing exhaust chec k valve 
in the pump, which should be repaired 
or replaced. 

Contaminating Control 

On occasion, the background reading 
may be relatively h igh under nor mal 
ambient conditions. Ambient back­
ground readings will vary somewhat 
depending on the geographical location 
where the instrument is being used. 
However, the background reading nor­
mally should be i n the range of 3 t o 5 
ppm as methane. The acceptable back­
ground reading consists of 1 to l½ ppm 
of methane which is present in t he 
norma l air environment. In addition 
to t he measurement of a normal methane 
background, there will normally be 2 
to 4 ppm of equiva l e n t methane back­
ground caused by acceptable levels of 
contamination in the hydrogen fuel 
and/or hydroge n fuel handling system 
resulting in a total equivalent meth­
ane reading of 3 to 5 ppm in clean 
air. 

( 

( 
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If the background reading goes above S 
ppm to 6 or 7 ppm,_this is normaliy 
s till acceptable s-rnce any meas uremen: 
i s add itive to that background r ead­
ing , i.E:., 2 ppm on top of 5 or 2 ppm 
on top of 7 provides the same differ­
ential reading, however, the l o .. ·er 
backg round is obviously de sirable. 

The background reading is zeroed out 
or nulled - even though in reality t he 
background still exists. The bac k­
ground reading is measured by zer o ing 
the meter with the flame out and not­
ing the meter indication after t he 
flame is on. 

The cause for a high background read­
ing is usually associated with c on ta­
mination in the hydrogen fuel system. 
This will, of course, cause a back­
ground reading since this is the func­
tion o f the basic detector "to measure 
contamination entering the detector 
chamber". In addition, contamination 
present in the hydrogen will many time s 
leave a small unobservable deposit on 
the burner face which can continue to 
gene rate a background reading when the 
detector is in operation and the bur­
ner assembly is heated. 

Another possible cause of contamina­
tion is the Mixer / aurner Assembly when 
the contamination is trapped in the 
porous bronze sample filter. This is 
not a common problem and usually only 
happens when an unusually high level 
of contam1nant is drawn into the assem­
bly. Another possible cause of high 
background reading is contamination in 
the a ir sample line to the detector. 
This is uncommon but can be the source 
o f the problem. 

NOTE: An OVA that has the Chroma­
tog raph Option can have high 
backg round caused by satur­
ation or contamination of the 
activated charcoal filter, 
which is in the line during 
chromatograph analysis, or of 
the- column which is in the 
hydrogen line at all times. 

Analysis and Correction 

Prior to analy zing the problem, the 
OVA should be checked ror proper elec­
tronic operation. It should be ensured 
that the instrument is calibrated to 
methane as referenced. 

If, after checking that the OVA is 
properly calibrated, the background is 
still higher than normal for ambient 
conditions, the following procedure 
should be followed to isolate the cause 
of the problem: 

a) 

b) 

c) 

d) 
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Let the OVA run for a oeriod of 
time (15 to 30 min utes) and see 
if the background l evel decreases 
as a function of time. The back ­
ground could go down as a result 
of clearing l1ne contam ina tion 
which is removable simply by the 
normal flow of a i r t hrough the 
sample line. 

Take a reading in a known, rela­
tively clean air environment. 
Normally , outside air envi r onment 
is clean enough to assess by com ­
par ison whether the backgr ound 
reading 1s internal to the instru­
ment or is present in the loca­
tion where the instrument is 
being used. 

If the OVA has the Gas Chroma ­
tograph Option, depress the 
sample inject valve, so th a t the 
activated charcoal is in the 
line, and observe whether the 
background reading goes down a nd 
stays steady after elution of t he 
air peak. The reading should 
always go down or stay the same 
but never increase when the sam­
ple valve is depressed, since the 
charcoal filter will remove trace 
elements of organic vapors in the 
air sample heavier than C . If 
another activated charcoaf filter 
is available, this may be attached 
to the end of the probe to scrub 
the air so that a clean air sam­
ple is supplied to the detector. 
The external activated charcoal 
filter can be used on any instru­
ment, with or without chromato ­
graph, for providing a clean air 
sample to assess bac~ground le­
vel. 

If the background cannot be re­
duced by any ot the previous steps, 
remove the safety cover and the 
exhaust port of the detector cham­
ber (on the bottom of the case ) 
and clean the cavity and the elec­
trode using the small wire brush 
supplied with the analyzer. This 
will remove any small quantities 
of contamination which could be 
the source of the background vapor. 
After cleaning, replace the ex­
haust port and safety cover and 
reignite the OVA. If detector 
contamination was the cause, the 
problem should be immediately 
resolved and the ambient back 
ground will drop to an acceptable 
level. 
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€ ) 

f) 

g) 

If th e high ba c kground is s ti ll 
prese nt, t he various par ts of the 
sample flow line s~h as pickup 
probes , umbilical cord to th e in ­
strument, etc ., should be investi­
gated by the p r oce ss or elimina­
tion t o see if th e contaminati o n 
can be isolated. 

Ser ious contamination in the air 
samp l e li ne is very uncommon, 
however , if very l a rge doses of 
l o ...., vapor pressure c ompounds are 
samp led, there is a possib ilit y 
of residu·a1 contamination. Th is 
would eventually clear itself out 
but may take a considerable period 
of time. A typical cause for 
h igh background from the sample 
line is a contaminated Mixer / 
Burner Assemb ly. If he av y c ontami ­
nation of the Mixer /B urner is 
indicated, replace the Mixer/ 
Burner Assembly. 

In the event of contamination in 
the pump or o ther internal parts 
o f t he sample flow lines which 
cannot be removed, the sample 
flow components have to be dis­
assembled and cleaned. This is 

· norma lly a factory operation, 
howeve r, components such as the 
pump can be replaced in the field 
along with any contaminated 
tubing. 

High background readings on OVA's 
which include the Gas Chromato­
graph Option can be caused by 
o ther sources of contamination. 
It the charcoal filter mounted on 
the instrument panel is saturated, 
contaminated air wouldbe supplied 
to t he detector and raise the 
ambie nt level background. To 
chec k for this, r ef ill the car­
tridge with fres h charcoal, 
Foxboro P/ N CSC004. This would 
determine if the charcoal was the 
source ot the background reading. 
It is also possible that a high 
backg round reading could be due 
to contamination in the column. 
This could be caused by compound s 
slowly eluting from a column 
which has become contaminated. 
The easiest ....,ay to check for 
column contamination is to re­
olace the column with a clean 
~olumn or a short empty piece of 
column tubing and see if the high 
background reading drops. 

h) If the above steps do not cor r ect 
the high background, th e cause 
will no r mal l y be contamination i n 
the hydrog en fue l s ystem . 

Con taminati on in the hydroge n fuel 
system is us ually t he direc t result o f 
co ntaminated hydrogen gas or c o n t amina­
tion introduced during the rilling 
operation . Filling hose contaminati on 
can be caused by storing the hose in a 
contaminated area. 

To remove c on t a minati on , the fuel sys ­
tem should be purged with hydrogen . 
Effective purging is accomplished by 
disconnecting th e capillary tube fit­
ting to the manifold block whic h has 
the low pressure gauge (Hydrogen 
Supply Pressur e Gauge and Hydrogen 
Supply Valve). This d is co nnects the 
capillary tubing from the hydr ogen 
line so that hydr oge n may be purged at 
a reasonable rate from the tank assem­
bly through the regulators, gauges and 
valves. After di s c on necting the capil­
lary, the hydr ogen tank can be filled 
in the normal manner. The tank valve 
and hydrogen supply valve can then be 
opened which will bleed the hydrogen 
from the tank through the hydrogen 
fuel system, purging contamination 
which is in vap6r torm. There 1s the 
possibility that contamination has 
been introduced into the hydrogen fu el 
system which is not readily purged by 
the hydrogen gas, but this is unlikely. 
After purging with clean hydrogen two 
or three times, the capillary tube 
should be reconnect ed and the back­
ground again checked. Five or ten 
minutes should be allowed before assess­
ing the backgr o und reading, since con­
taminated hydrogen can be trapped in 
the capillary tube. 

If another clean instrument is avail­
able, the fuel system from the clean 
instrument can be connected to the 
contaminated instrument to verify 
whether the problem is associated with 

The 
the 

the hydrogen fuel supply system. 
interconnection should be made to 
capi llary tube of the contaminated 
instrument. 

Troubleshooting 

Table 1 presents a summary of field 
troubleshooting procedures. If neces­
sary, the instrument can be easily re­
moved from the case by unlocking the 
four (4) l, turn fasteners on the panel 
face and removing the refill cap. The 
battery pack is removed by taking out 
the four (4) screws on the panel and 
disconnecting the power connector. 

( 
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Factory Maintenance 

To ensure con t i nu aIJ s t r o uble - free ope r a­
tion , a period i c r actory mai n tenance, 
overhau l , and r ecalibra ti o n is recom­
me nded. The r ecommended sch edule is 
eve ry six to nine mon t hs . This mainte ­
nance program includes r ep l acement of 
plastic seals and parts as r equired , 
pump ove r hau l, mo t o r check , sample 
line c l e ani ng , hyd r oge n l ea k c heck , 
reca l ib ra t i on, and de t a i led examina ­
tion of t he uni t for a ny other required 
mai nt e nance a nd repai r. 

Recommended Spare Parts 

Item Description 

1 Igniter 

2 Pump Assembly 

3 Cup, Filter (3 / 8 i nc h OD , 

4 Mixe r / Burner Assembl y 

5 Wafe r, Teflon, H2 Val ve 

6 Wa sher, Brass, H2 Va lve 

7 Exh a ust Port Ass e mbl y 

8 Ba t tery Pack Assembly 

9 Sample Line Assembly 

10 Particle Filters 

Part Number 

510461-1 

510223-6 

SS) 510318-1 ( 5/ pkg.) 

510513-1 

510160-1 ( 10 / pkg.) 

510160-2 (10 / pkg.) 

5105 30-1 

510542-1 

510316-1 

510116-1 

Recommended 
Quantity 

2 

1 

l 

l 

l 

l 

l 

l 

l 

1 
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PROBLEM 

Low sample fl ow 
rate on fl ow in­
d icato r. Nom i­
nall y 2 unit s o n 
flow gauge . (S ee 
also 6 below) 

2) Hydrogen flame 
wi 11 not light . 
(See also 6 
below) 

TABLE 1 

TROUBLE SHOOTING PROCEDURE 

a ) Chec k p r ima r y fi lt e r in s i depa c '< 
a nd pa r t i c l e fi l ters i n the 
oickup assembl y . 

b) De t e rmi ne as s emb l y cor.taining 
res tricti o n by p r oces s of eli m­
in a ti o n, i.e., remo ve ,:irohe, 
r emov e Readout Ass embl v, re mov e 
primar y filter, etc . 

c ) If the restr i ction is in the 
S i de Pac k Assembl v , further iso­
late bv d i sconnecting the s am ple 
f l ow tu b ing at vari ous po ints, 
i. e ., pump o ut put cha~ber, etc . 

NOTE: The inherent restrict i on s 
due to le ngth of sample line , 
flame arrestors , etc., must be 
taken into account when trouble­
shooting. 

a) Check sample flow rate tsee l 
above) 

b) Check igniter by removing the 
chamber exhaust oort and observ­
ing the glow when the IG~ITE 
BUTTON is depressen. 

c ) Check for raten Hydrogen Supply 
Pressure . · /Listed on calibra­
tion plate on pump brackPtl. 

cl) Check hvdrogen flo .. .- rate hv o!::>­
serving the psi dec~ease in 
pressure on the Hydrogen Tank 
Pressure aauge. The correct 
flow rate will cause about 130 
psi decrease in press ure pe 1 
hour. <Approximatel y 12 cm·/min 
at detector ). 

el Check all hydr oaen pl u~bino 
joints for leaks usino soap bub­
ble solution. Also , s hut off 
all valves and note p r essure 
oecav on hvcrooen tank oauge. 
It should be l~ss than 350 psi 
per honr . 

REMEDY 

Rep lac e or c l ea n f ilte r 
if c l ogged . 

In ves t iga t e the assembly 
c o nta i n ing thi s r est r ic ­
ti o n t o de t e rmine c ause 
o f b l ockage . Cl ea n o r 
r ep l ac e as reauir ed. 

If i n t he det ec t or c ham ­
ber, r e move a nd clea n o r 
replace porous meta l 
f l ame arres t o r s. If pump 
is f ou nd t o Ge th e orob ­
lem, r emove a nd clea n o r 
re p lace . 

If sample flow rate is 
low, follow procedure 1 
above . 

If igniter does not light 
up, replace the plug. If 
igniter still does no t 
lioht, check the batter y 
and wirinci . 

If low, remove batter v 
pack and adjust to pr ~pe r 
level by t u rning the 
allen wr Pnch adiust me nt 
on the l o w pressure reg­
ulator c a p. 

The mo st likely caus e for 
hydr oge n f low restrirtion 
would be a blocked or 
partiall y blocked capil­
lary tube. If flow rate 
is maroinall v low, 
attempt to compensate b y 
incr e a s ing the Hydrogen 
Suppl v Pressure bv one­
half o r o ne psi. If flow 
rate c a nnot be com­
pensated for, replace 
capillary tubing. 

Repair lpaking joint . 

( 

( . 
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PROBLEM 

3) Hydrogen flame 
lights but will 
not stay lighted . 

41 Flame-out alarm 
will not <;o on 
when h\'rlrogcn 
fla me is out. 

TABLE l 

TROUBLE SHOOT ING PROCEDURE 

f l Check to see if hvrl r ogen s upply 
system i s frozen up by taking 
unit into a warm area. 

g) Remove exhau s t po rt and checl< 
for contamination. 

h) Check spacing between collecting 
electrode and burner tip. Spac­
ino should be 0 . 1 to 0.15 
inches. 

a) Follow procedures 2 <a), (c ) , 
<dl, .. (e), fql and (h) ahove. 
Also refer to 5 below. 

a) Check instrument calibration 
setting and GAS SELEC~ control 
setting. 

bl Remove exhaust oort anc'l check 
for leakage current path in 
chamber (probahlv moisture or 
dirt in chamber ). 

cl If above procedures do not re­
solve the pr ob l e m, the prohahle 
cause is a malfunction in the 
preamp or ~ower board assem­
blies. 

d) Check that volume control knob 
is turned up. 

REMEDY 
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TE there is moisture in 
th e hvdrosen supply sys ­
tem and the unit must be , 
operated in subf r eezing 
temperatures, purge the 
hyd r ogen system wit h d r y 
nitrog~n and ensure t he , 
hydrogen gas used is dry . ; 

If the chamber is di rt y , 
c le a n wit h ethyl alcohol i 
anrl drv bv running pump I 
for approximately 15 min- i 
utes. If hydrogen fuel i 
jet is misa ligned, ensure 
the porous metal flame 
a rresto r is properlv 
s eated. 

Adjust bv screwing 
Mixer/Burner Assembl y in 
o r out. This spacing 
problem should only occur 
after assembling a 
Mixer / Burner Assembly t o 
a Preamp Asse mbly. 

~eadjust as reoui,ed to 
proper setting. No te 
that t he flame-out alarm 
is act•iat ed when the 
meter rearling goes below 
zer0. 

Clean contamination 
and/or mo isture from the 
chamher using a swab ann 
alcohol, dry chamber bv 
running pur.ip for appr o~i- : 
mately 15 minut~s. 

Return preamp chamber or 
power hoard assembl y to 
the factory for repair. 

Adjust for desi re d 
volume. 
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PROBLEM 

5) False flame - out 
alarm . 

6) Slow response , 
i.e . , time to 
obtain respon se 
after samp le is 
app lied to input 
is t oo long. 

7) Slow recove r y 
t i me , i.e., too 
long a time for 
the reading to 
get back to am­
bient after expo­
sure t o a high 
conce ntration o r 
o rganic vapor. 

8) Ambient back ­
ground reac-1ing in 
clean e nvironme nt 
is too hig h. 

TABLE 1 

TROUBLE SHOOT ING PROCEDURE 

a) Flame - ou t alarm is actuatec-1 when 
s ignal goes he low e lectr oni c 
zero (wi th flame on). Thi s can 
be due t o inaccurate initi al 
setting, d rift, o r a decrease in 
ambient concent ration. Verify 
if this is the problem by zero­
ing mete r with flame ou t and 
reigniting . 

a) Check to ensure that probe i s 
fi rml y seated on the rubber seal 
in the readout assembly. 

bl Check sample flow rate per pro­
cedu re l above. 

a) This problem is normall y cause0 
by contamina tion in the sample 
input line . This reouire s 
pumping for a long period to get 
the system clean of vapors. 
Charcoa l in the lines would be 
the worst t yoe of contaminati o n. 
Iso l ate through the process of 
e liminat ion . /See l(bl). 

b) Check flame chamber for contami­
na t ·ion. 

a) A false ambient backgrounc-1 
reading can be caused by 
hvdrocarbons i n the hydrog en 
fuel supply system. Place 
finger over sample probe tu be 
restr ic ting sample flow and i f 
meter indication does not ao 
down signficantlv the contamin a ­
tion is probahly in the hycr oge n 
f uel. 

b) A false ambient background 
reading can also be caused by a 
residue of sample building up o n 
the face of the sample inlet 
filter. If the test in 8{a) 
above produces a large drop in 
read i ng, this is usually th e 
cause. 

REHEDY 

When using the Xl range 
adius t meter to l ppm , 
rather than z e r o , be sure 
i nstrumen t has been 
zeroed to "lowest 
expected ambient back ­
ground level". 

Re s eat hy holding t he i 
probe f i rmlv against the '1 

rubber seat and t hen l ock 
in pos i tion with the ! 
knu rl ed locking nut. 

Seel a bove . 

Clean or repl ace contami-1· 
nated sample line o r 
assembly as reouired. · 

Clean a s required. 

Use a h igher grade o f 
hydrocarbon free hydro ­
ge n. Check f o r contami­
nated fitting s on filling 
hose assembly. 

Remove the exhaust port 
Cit is not necessar y t o 
remove instrument from 
case). Use the small 
wire brush fr om the tool 
kit or a knife blade and 
lightly scrub surface of 
sample inlet filler. 

( 
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PROBLEM 

9) Pump will not 
run. 

1 0) No power to 
electronics but 
pump runs. 

11) No power to pump 
or electronics 

TABLE l 

TRO UBLE SAOO'l'ING PROCEDURE 

cl A fal se ambient hackgr o un d 
re adina c a n also be caused bv 
hvdr oc a rbo n c o ntamination in t he 
s am ple input s ystem . The most 
likelv cause would be a 
cont amin a nt absorbed or 
c on de nsed i n the s ample line. 
NOTE: It s hould he emphasized 
that running the instrument 
tend~ to keep down the buildup 
of bac kground vapors. 
Therefore, run the unit whenev e r 
possible and store it with the 
ca rr yi ng case open in clean air. 

a) Check that there is no short 
circuit in wiring. 

a) Short circuit in electronics . 

a) Place hattery on charger and see 
if power is then ava i lable. Re­
charae in a non - hazardous area 
onlv: 

REMEDY 
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Clea n and / o r re o l ace the 
s a mpl e inpu t l i ne s . No r­
mall y t ~e fa l s e reading 
will cl ear up wit h 
s uffici e n t r unni ng . 

If no s hort circuit, pump 
motor is defective. 

There is a short in the 
electronics assembly. 
Return OVA to factor y or 
authorized repair faci­
lity. 

If power is availahle, 
battery pack is dead o r 
open. Recharge batter v 
pack. If still def e c­
tive, replace batter y 
pack. 
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GAS CHROMATOGRAPH 
(GC) OPTION 

The Mode l OVA 128 CENTURY Organic 
Vapo r Ana lyzer provides efficient and 
accurate indication of total orga Fl i c 
compou nd concP.ntrations on a con­
tinuous sampling basis . However. , in 
areas where mixtures of orga ni c vapors 
are presen t, it of t e n becomes neces ­
sary to dete rmine the relative concen­
tration of the components and /o r to 
make auan titativ e analysis of specific 
compounds . 

To provide this capability, a gas 
chroma tograph (GC) option is avai l­
able. See Figure 6 for the locatio n 
of the major compo nents and c o ntrols 
assoc i ated with the GC optio n. When 
the GC option is used, the capability 
of the OVA includes both aualitative 
and on-the- spot quantitative a nalys is 
of specif ic components present in the 
ambient environment. The Recorde r, 
which is used with the GC O!)tion , is 
described Se!Jarately. 

This section is a!)plicable o nl y to an 
OVA with the op t ional gas chromato ­
graph system . 

Modes of Operation 
The OVA with GC opt i on has two modes 
o f O!)era tion. The first mode i s the 
meas urement of total organic vapo rs in 
t he same manner as ciescr ibed for the 
basic OVA instrument. This mode is 
referred to as the "Survey Mode". The 
OVA is in the "Sur vey Mode" of ope ra­
tion whenever the Sample Inject Val ve 
is in the "out" position. 

The second mode of operation is called 
the "GC Mode". The OVA is in this 
mode of operation an y t ime a samp le 
has bee n injected into the GC svstem 
and the sample is being transported 
th r oug h the GC column. This section 
provides a brief description of how a 
gas chromatograph CGC) O!)erates and 
specif ically, how the model OVA 128 
?er forms the required operations. A 
comprehe nsive discussion of gas 
chromatography theorv, column selec­
tion, and data analysis is beyond the 
scope of this manual. 

The OVA with GC option can be u tilized 
for many types of analysis in the out­
door o r indoor ambient en vironmen t or 
for specific laboratory t ype analysis. 
The OVA was not designed to compete 
with the research or process gas chro­
matograph but t o compliment th es e i n­
struments or eliminate their need in 
field applications. 

Thi s manual is intended to p rovide t~e 
ope rator with informat ion to ooe r ate 
and main t a in the OVA . Foxboro· pub­
lishes Appli cation/ Tec hnical No tes to 
ass ist the operato rs i n ap pl y i ng the 
instr ume nt to field monitori ng situa­
t i o ns. 

All flame ionizat i o n cietector (F I D) 
gas chromatographs requir e certain 
e lements for their O!)eration. Thes e 
elements i nc lude three flow regulated 
gas supplies as follows: 1) A carrier 
gas to tr anspo rt the sample throug h 
the column; 2) Hydrogen gas for ooera ­
tion o f the FID; 3) A clean air s~p,:,ly 
to s upport combustion t o th e FID . In 
addi t ion , a method for i n jecting a 
known vo lume o f sampl e air Caliauot) 
to be ana l yzed is requir ed . · 

In standa r d gas chromat og raphs the se 
three (3) f l ow regulated gases are 
individually supplied from pressurized 
cylinders eq uipped with regulators and 
f l ow con trol apparatus. The Model 128 
GC sys tem differs in that th e hydrogen 
fuel for t he FID is also used as t he 
c~ rrier gas . The clean air sup!)ly is 
simpl y t he normal air sample pumped to 
the FID. During the GC a nalysis, this 
air is scrubbed in a charcoal filter 
to provide the clean air supply. The 
end result is that no additional gas 
supplies are required to add the GC 
option to the basic OVA instrument. 

A valving arrangement is inco rporate d 
to provide a method for transferring a 
fixed volume of air into the GC s ys tem 
for analysis . The sample air injected 
into the GC column is the same sample 
bei ng analyzed by the OVA for t otal 
organic va por concentration. There­
fore, the instrument provides the 
un ique capability to observe the t ota l 
orga ni c vapor concentration of the 
sam,:, l e prior to injecting i t i nto the 
GC system . This O!Je rat ing feature is 
invaluable in field wor k where the 
e nvironment is continua ll y changing 
a nd where valuable GC analysis time 
must be expe nd ed only on the sam,:,l e of 
concern . 
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OVA Columns 

Columns are ava1labfe in 4, a, 12, 24, 
36 and 48 1nch lengths as standard 
offer ings with any of the column pack 
ings listed below. Longer lengt hs are 
available in 12-inch increments on a 
non-standard basis. To order a column 
simply use the general part number f or 
a column which is 510454 followed by a 
dash (-), t he Foxboro packing material 
des1gnation , a second dash and t he de­
sired length in inches. A sample co­
lumn designation is 51045~-G-24. Th1s 
would represent a 24 inch column with 
10% OV 101 on chromosorb W, HP 60 / 80 
mesh. If a specific application ar ises 
which calls for a colu~n material not 
listed below, please contact Foxboro . 
We will be hap~y to check on its avail 
ability. 

ACTIVATED CHARCOAL 
FILTER ASSEMBLY 

STRIP CHART 
RECORDER 

I 

COLUMN 

FIGURE 6 

Foxboro 
Designation 

A 

C 

D 

F 

G 

T 

B 

PT 
Q 
H 
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Material 
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20% Dioctyl Phthalate 
on Chromosorb-P, AW 
60 /8 0 Mesh 
Chromosorb 101 , 60 / 80 
i·\esil 
20% Ucon 50 HB 280 on 
Chromosorb-P, AW 60 /9 0 
Mes h 
20% Carbowax 400 on 
Chromosorb- P , AW 60 /8 0 
Me sh 
5/1 . 75% Diethylhexyl 
Sebecate/ Bentone 3¼ on 
Chomo sorb W, AW 60 /80 
Mes h 
10% OV -101 on Chromo ­
sorb W, HP 60/80 Mes h 
10% 1, 2 ,3-Tris (2 - cya­
noethoxy) Propane on 
Chromosorb P , AW 60 / 80 
Hesh 
3% Diisodecyl Phthalate 
on Chromosorb w, AW 
60 / 80 Mesh 
Poropak T, 60 /80 Mesh 
Poropak Q, 60/80 Me sh 
20% Carbowax 20M o n 
Chromosorb P, AW 60 / 80 
Mesh 
n-Octane on Pora si l C , 
80 / 100 Mesh 
Porapak N, 60 /80 Mesh 

ADDITIONAL CONTROLS & COMPONENTS - GC OPTION 
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Sample Flow 

Figure 7 is a f l ow diagram illustra­
ting the flow paths of the hydr ogen 
fuel , sample air s uppl y , and GC 
injec ted sampl e aliquo t. 

Two push-pull valves are used in the 
GC system; the Sample In ject Val•Je and 
the Backflush Valve. 

Block D illu stra te s th e flow paths 
with the Sample Inj e ct Valve in th e 
"out " positfon. With this val ve in 
the "out " position, the OVA functions 
in its norma l manner as a total 
organic vapor analyzer. 

Block C illustrate s t he flow paths 
after the Sample Inject Val ve i s moved 
to the "in" pos i tion to initiate the 
GC Mode. 

The hyd rogen flow path is now through 
the sample loop which enables h yd rogen 
t o sweep the air sample from the loop 
and carry it through the GC column. 

Also note that the sa~ple air goi ng to 
the FID chamber is now routed through 
the activated charcoal filter where 
essen tially all organic vapor contami­
nation is removed from the air. The 
activated charcoal filter will effec­
tively absorb most orga nic vapors with 
the exceotion of methane and ethane. 
The functions of the Sample In ject 
Va lve are, therefore, to transfer a 
fixed volume sample of the air being 
monitored into the hydrogen stream and 
to reroute the sample air suppl y 
through a filter (scrubber). 

The Backflush Valve has no prepos i ­
tioni ng requirement to funct ion. It 
ca n be in either the "in" or "out" 
position at the time a sample is in ­
jec ted into the GC system for anol y ­
sis . The Backflush Valve simply re­
ve rses the direction of the hvdr oqen 
flow through the GC column. 

Reg ardless of the operating mode, 
hydrogen always flows through the 
column to the FID detector and t~e 
sample air supply always flows to the 
FID detector to provide oxygen for the 
hydrogen flame. 

The recommended hydrogen flow rate is 
12 cm / min for proper FID operation 

and as a standard fl ow rate for gener ­
ati ng GC r e ferenc e/ca li bra t ion data . 
This hyd r ogen flow rate i s adjusted by 
va rying the Hydrogen Supply Pressure , 
whic h is the hyd rogen pressure at the 
inou t of the fl ow control capillary 
:ube of the OVA . The pressure is 
changed by adj ust ing the set screw in 
the bonnet of t he low pressu r e regu­
lato r , access i ble by removing the bat ­
tery pack from th e ins t rument panel . 
To monitor t he hydrogen flow rate , 
con nect a bubb l e flowmeter t o an end 
o f the GC c o lu mn which has been discon ­
nected from the panel fitt ing and move 
the Backflush Valve so that hydrog~ n 
is flowing ou t of the c o lumn. Primary 
hydrogen flow c ontrol is accomplis hed 
by the capillary tube of the OVA . 
P.owever , the fl ow res tri ction of a GC 
column will a ls o affect the hydrogen 
ra te and t he effect wil l var y with 
column length, type of packing and 
packi ng methods. The nominal Hydrogen 
~upply Pressure is around 1 0 ps i g and 
the pressure dr op across a t yp ical 24 
i nch long column packed with 60/80 
mes h material is approximately l to 
1 . 5 psig . Normally, wh en 3t he hydrogen 
flow rate is set at 12 cm / min with a 
sta ndard 24 inch long column, no adj ust­
ment needs to be made when usina columns 
from four (4) inches t o four (4) feet 
long. Longer columns may require h y ­
droge n flow adjustment for proper opera ­
tion . Adjustment would be required if 
a nd when precisely contr ol l ed anal ysis 
was being conducted o r when t he hy ­
droge n flow wa s too l ow to keep t he 
f lame burning. 

The sample air flow rat e i s not adjust ­
ab le and is nominally 1. 0 lit er/minute. 
This flow rate should rema in rela ­
tive ly constant . A samp le flow ga uge 
is orovided on the OVA ?a ne l to mo n itor 
the .sample flow rate. /No te: Panel 
gauge is not cal i bratec in L/mi n) . 
When the Sample Inject Va lve is i n the 
"in " position, there may be a slight 
increase o r decrease i n sa mple air 
f low rate (0 to 15~) . This change 
wi ll no rmall y not affect operation of 
the instr ument as long as the flow 
rate is consistent from analysis to 
analysis. Basically , if the flow rate 
is consistent betwee n calibration a nd 
end usage, there will be suitable pre ­
cision in the measurements . 

( 
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GC Analysis 

1) SAMPLE INJECTION 

Whe n the Sample Injecti o n Valve 
is depressed, the air in the sam ­
ple loop is injected into the 
hydrogen stream which transports 
the sample through the column f o r 
seoaration of its c ompo nents and 
to· the flame chamber f o r analy­
sis. This small volume of 
i njected sample is qualitatively 
analyzed based on the re tention 
time of the indi vidua l component ~ 
of that sample while pass ing 
th rough the colu mn . Quantitative 
analysis can then be accomplished 
by peak height or peak area ana­
lysis methods. 

COLLECTING 
ELECTRODE 

EXHAUST FLAME 
ARRESTOR 

2) 

FIGURE 7 

THE COLUMN 
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The column consists of tubing 
oacked with a material which oh vsi ­
~al l y interacts ~ ith organ i c ~ a~ 
pors and retar ds the passage of 
the vapo r s throush the column . 
S ince the oackina material has a 
d if ferent ~ttraction f o r each 
organic substance, each com~o nent 
in a mixture of gases will be 
slowed dow n t o a different ex ­
te nt. 

FLOW DIAGRAM - GC OPTION 
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3 ) 

The net effect is that each com­
ponent elutes fr om the column at 
a different time.= The component s 
are then fed to the detector whic h 
gives a response to the meter o r 
to an exter nal strip chart re­
corder. 

A portable isothermal pack (PIP ) 
c a n be used for tempera tur e con­
trol and / or isothe rmal analysis. 
This is described furt her under 
PIP kit o ption. 

QUALITATIVE ANA LYS IS , 

As each o rgani c substa nce has a 
uniaue interaction with the c o­
lumn packi ng material, the time 
that the substance is retained o n 
the column is also unique and 
thus characteristic of that parti­
cular substance. The "retention 
time" (RT) is primarily dependent 
on the type of packing material, 
the length of the column, the 
flow rate of the gas carrying the 
mixture through the column and 
the temperature range of the sys­
tem. 

CARRIER 
GAS IN 

BENZENE & TOLUENE 

A 
TOLUENE 

B 

4) 

COLUMN 
I ... 

BENZENE 

~hen th ese variables a r e con­
tro lled , th e retention times ca~ 
be used to i dentify each of the 
compo nen ts in a mixture. a~cause 
of t hese variables, it is usually 
nece ssary to e st ahlish retenti on 
times fo r each instrument bv 
making a test wit h the pure sub­
stances of int erest o r to refer 
to established time data charts 
p r epared in advance for that spe­
cific instrument. In those ca ses 
where retention times of the com ­
pone nts a re too close together 
for a good analysis, a n adjust­
ment in one o r more of the opera­
ting variables will e ffect a suf­
ficient difference in retention 
times to enable meaningful analy ­
sis . 

QUANTITATIVE ANALYSIS 

The detector response to any or­
ganic component is propor t ional 
to the quantity of material pass ­
ing through the d e tector at a 
give n time. For an eluted compo­
nent, a plot of c o ncentration vs . 
time forms a bell-shaped curve. 

When using a strip chart recor­
der, the curve drawn on the paper 
is triangularly shaped and the 
area under the peak is related to 
the amount of substance be i ng 
analyzed. 

TO DETECTOR 
& RECORDER ► 

TO DETECTOR 
► & RECORDER 

TOLUENE DETECTOR RECORDER 

CARRIER 
GASIN 

I I ... 

~ 
BENZENE 

TOLUENE 

PICTORIAL SEPARATION OF BENZENE AND TOLU ENE - '"A'" AT BEGINNING OF 
SEPARATION ; "B" DURING SEPARATION ; "C" BENZENE HAS ALREADY PASSED 
THE DETECTOR AND IS RECORDED. TOLUENE (DOTTED LINES) WILL APPEAR 
ON RECORDER AS IT PASSES THE DETECTOR. 

FIGURE 8 
TYPICAL COLUMN SEPARATION SEQUENCE 

( 
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BACKFLUSH 

The column Backf~sh Va l ve is 
p rovid ed t o reverse the flow of 
the c a rrier gas (hydrogen) t hrough 
the column. It is necess ar v that 
the column be backflushed ~fter 
each individua l analysis except 
u nd e r certain special conditions . 
The primary purpose of the back ­
flush function i s t o clear the 
column of heavy compounds (with 
long ret e ntion times) whic h would 
contaminate the column and cause 
in terferences t o future GC analy ­
s is. The Backflush Valve has no 
prepositioning regu{rement; it is 
reversed from eithe r pos i tion it 
was in during GC anal ysis. The 
Backflush Valve should be 
ac tuat ed immediately after the 
peak of th e last compo und of in ­
terest elutes. Figure 8 illus ­
trate s the functi o n of t he Back ­
flush Valve. 

In the GC system, the backflush 
is "to the detector". Thi s is 
possible because the carrier gas 
and detector fuel are the same, 
i.e. , hydrogen . It provides a 
convenient means of quantif yi ng 
the total compounds in the back­
f l ush by simply recording the 
peak that elutes during the back­
flush operation. For field i n­
s truments, this quantitati ve ba ck ­
flush information is valuable 
since it provides a direct me an s 
o f observing the condition of th e 
column and seeing when the column 
is clean and the detector response 
has returned to baseline. The 
time required for the backflush 
is usually 1.2 to l.5 times the 
GC anal ysi s time. 

6 ) SURVEY TO GC MODE 

:Vl I 61 I-! 32 
Pege 29 

There is an inherent acvantage to 
integ r ating the GC s ys tem to the 
basic total Orsanic Va?or Ana­
lyse r (OVA). The OVA ?rovides a 
direc t reading of total organic 
vapo rs in the air bein~ sampled, 
which ~ives the operator informa­
tio n about the sample be ing in­
jected into the GC system. This 
information can be usec to pre­
dict and verify the pea ks that 
r esu lt during the GC analysis, 
including the backf l ush peak. 

This feature eliminates expending 
valuable GC analysis time where 
there is no contamination of con­
cern /comparable to taking noise 
measu r eme nt s in quiet corners). 
It also e nabl es the opera t or to 
se lect the most appropri ate loca ­
tion to c o nduct an analysis, nor­
mally the area of highest concen­
tration. 
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GC MODE OPERATING 
PROCEDURES 

The gas ch r omatog raphic analysis mode 
(GC Mode) of ope ration can be initiated 
at any time duri ng a survey by simpl y 
depressing the Sample Inject Valve. 
After complet ion of th e analysis and 
backflush ope r a tions, the Sample Inject 
Valve is pu lled out and the survey 
co ntinu ed o r another sa mple injected. 
Note that when the Sample In ject Valve 
is in t he Sl)rvey mode (ou t position) 
the OVA operates in the same ma nn er as 
an OVA which does not incorporate t he 
GC option. 

Controls / Indicators 

Refer to Figure 6. 

l) Sample Inject Valve - This two 

2) 

3) 

4) 

/2) position valve (shown schema­
tically in Figure 7l is used to 
select either Survey Mode (valve 
o ut ) o r GC Mode /valve in). 

Backflush Valve - This two /2 ) 
position valve (shown schemat i ­
cally in Figure 7) is used to 
r everse the flow of hydrogen 
through the column to: 

a) Sack flush the column f o r clean­
ing . 

b) Quan titatively measure total 
compounds afte r a selected 
ooin t. Example: Separation 
~f methane from non-methane 
hyd rocarbons to read total 
non-methane hydrocarbon level. 

Column - Separates components of 
a aas mixture so that each compo ­
ne~t of t he mixture elutes from 
the co l um n at a different time. 

Activated Charcoal Filter Ass em­
bly - This assembly functions 
only in the GC Mode (Sample 
Inject Valve "in") as shown schema­
tically iJl Figure 7). It removes 
o rganic compounds (except met hane 
and ethane) by absorption from 
the sample air supply . 

Turn on Procedure 

Place the Sample Inject Valve in the 
"out" posi tion and put the OVA instru­
ment in operation per "Operating Proce­
dures" for the survey mode. NOTE: 
Leave the hydrogen fuel and pump "on" 
for three (3) to four /4) minutes be­
fore attempting ignition to allow time 
for hydrogen purging of the column. 

Survey Mode 

~hen usi~g the OVA in the Surve y Morie, 
ensure that the Samp l e Inject Va l ve 
remains in the f ul l "out " positi on and 
that the aac~flush Valve is either 
full "in" or full "out". Note that 
when chan9ing from the GC Mode t o the 
Survey Mode , the 0VA output readina 
will continue to change until all com­
pounds have been e lut ed from the GC 
column . There for e , under norma l field 
conditions , the GC column should be 
backflushed for c l earing , which takes 
approximately 1.2 t o 1.5 times the 
forward analysis time. The backflush 
peak may ~e obse rv ed returning to base­
line, after which the Sample Inject 
Valve may be moved to the Survey Mode 
/out) position. 

When the compound(s) being anal yzed 
are known to be the only compound/s) 
p r ese nt in the air sample, back­
flushing may be omitted. 

GC Mod e Operation 

In normal GC analysis, a strip chart 
recorder is used to record the outpu t 
conc entration from the OVA as a func­
tion of t ime. This record, called a 
chromatogram, is utilized for inter­
pretation o f the GC data . 

a) OPExATION 

1) Tur n on recorde r and push Sam­
ole Inject Valve "in" with a 
fas t, positive motion . This 
sta rts the GC analysis which 
is automatic up to the point 
of backflushing. NOTE: Rapid 
and oositive motion should be 
used. when movi ng either the 
~ample Inject or Bac~flush 
Valves. On occasion, the flame 
in the FID detector may go 
out , which would be indicated 
bv a sharp and continued drop 
of the concentration le vel. 
If this occurs, reignite the 
flame and continue the ana­
lvsis. NOTE : A negati ve "air" 
pea~ typically occurs shortl y 
afte r sample injection and 
should not be confused wi th 
flame -out. 

2) The negative air peak and var ­
ious positive compound peaks 
indi cated on the OVA readout 
meter and the strip char t re­
corde r represent the chroma­
to<;ram. 

r 
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3) After the predeterm i ned time 
for the analysis has elapsed 
(normally immediately after 
the peak ot;:: the last compound 
o f c o ncern), r ap i dly move the 
Backflush Valve to i ts alter­
nate position /in o r ou t). 
Leave the instrument in t his 
condition until the backflush 
peak r e t urns to baseline, then 
pull the Sample Inje ct Val ve 
to the "ou t" position. If no 
backflush peak appea r s , pull 
the Sample Inject Valve out 
after being i n the backflush 
condit ion for a oe riod at least 
twice as l o ng as· the analysis 
time. The OVA is now in the 
Survey Mode and re ady f o r sur ­
vey or injection of a nother 
samp le in t o the GC system . 

INTERPRETATION OF RESU LTS 

The OVA 128 with GC option is in­
tended for applications where 
there are a limited number of 
compounds of interest and the 
compounds are normally known. 
Under these conditions , the oper­
ato r must know the retention time 
and peak height characteristics 
of the compounds under specific 
ooe ratina conditions. To cali­
b~ate the OVA in the GC Mode, 
determine , oy test, the retention 
time and peak area <using peak 
height analysis) for the com­
pounds of concern. These tests 
sho uld be c onduc ted on the column 
to be utilized and over the con­
cen trati on and temperature range 
of c once r n . Khen representative 
cha racteristic data is available, 
su ch as in the Application/Techni­
ca l No tes, a spot calibra tion 
check is normally all that is 
required. 

It should be noted that under 
normal field conditions, the va­
por concentrations vary continu­
ally as a function of time, loca­
tion, am:l conditions. Field mea­
surements for indu~trial hygene 
wo rk are normally associated wi th 
a threshhold level around a pre­
estab lished concentration. Sur­
veys for locating fugitive emis­
sion sources present a continu­
ally varying situation. Under 
these conditions, it is desirable 
to have a simple meth od of inter­
preting the GC data for on-the­
spot analysis and decision making. 

~11 611-132 
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~igh precision is normally not a 
requ irement for these type anal y ­
ses since the environment is con­
tin ually changing. The methods 
presen t ed i n this sec t ion are 
desig ned t o p r ovide a means for 
typ ical field analysis . When the 
OVA is used under laboratory con ­
dit ions, sta ndard laboratory metho­
do l ogy may be used for greater 
prec ision. 

Tech nical Di scussion 

The chromatog r am is a chart r ecorder 
trace of t he organic vapor concentra­
tion from the Organic Vapor Analyzer 
(OVA) as a functi o n of t ime . A ty!)i­
cal chromatogram is illustrated in 
Figure 9 and is a series of triangular 
shaped peaks originating from and re­
turninq to a fixed baseline . Qual i­
tative· interpretation -of a chromato­
gram involves identify ing a peak by 
analyzing the time it took for the 
peak to appear after init ia l injection 
[ re ferred to as retention time (RT) 1 
and comparing this RT to reference 
data. Quantitative interpretation in­
vo lves analyzing the area under the 
peak and relating this area to cali­
brat ion data of peak area versus 
concentration for that specific 
compou nd under the conditions present 
duri ng the GC analysis. 

It can be seen that interpretation of 
a chromatogram requires the use o f 
calibration reference data. GC refer­
ence data is always generated empiri­
cal l y , i.e., through tests. Fox bo ro 
Apr lication/ Technical Notes mav be 
used as a reference for select i ng co­
lumns and interpreting chromatograms. 
P.owever , simple tests must be con­
ducted to obtain the reouired refer­
ence data. 

a) QUALITATIVE ANALYSIS 

Under a given set of operat ing 
conditions the retention time is 
characteristic of that particular 
substa nce and can be used to iden­
tify specific compounds . It will 
be necessary to calibrate reten ­
tion times by making tests with 
the pure compounds of interest. 
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The ret e ntion time /RT\ is de­
fined as that period of time fr om 
i njection until t~ time of maxi­
mum detector response for each 
substance. Retention time is 
measurerl from the time of sample 
injection to the time the apex of 
t he triangle shaped curve is ob ­
tained on the s trip chart re­
co rder. (See Figure 9). The 
st rip chart recorder operates o n 
a c l ock mechanism such that the 
distance along the baseline is 
proportional to time. While re­
tention times are characteristic 
for each compound, it is possible 
that two materials could have the 
same retention times. Thus, if 
there is any question as to the 
identitv of the vapor, it may be 
necessary to verify identifica­
tion by retention times o n dif­
ferent columns. 

Use of a longer column will in­
crease the retent~on times of 
those components it is capable of 
separating. The time between 
peaks will also be increasen. 
This is especially useful if a 
component comes through too fast 
or if desired peaks are so close 
that they overlap. 

COLO~ SELECTION 

Two columns are supplied with the 
instrument. These are general 
purpose columns which are useful 
in a wide variety of applica­
tions. If they do not achieve 
s eparatio~s for a particular 
application, it may be necessar y 
to select other pac~ing mater ials 
or longer columns. Foxboro wi 11 
assist in this selection or pre­
pare a custom column if 
necessary . 

C) 

d) 

If columns ar e made by the user 
o r purchased from other sources, 
ensure t hat the pac k ing densit y 
does not crea te t oo large a pres­
su re drop. A lar ge pressure drop 
can result in flame- o ut p robl ems . 

TEMPERATURE EFFECT ON RET~NTION 
TI ME 

An increase in temperature will 
decrease column retention t ime 
(RT) and vice versa. Normally 
retention time /RT ), as a func­
tio n of temperature, changes 
linearly over the range of O to 
40°c. For complex aualitative 
ana lysis, a calibration plot of 
RT versus temperature will be 
requi red. In typical usage, such 
as inside a factory, the effect 
of temperature can be compensated 
f o r du~ing chromatogram interpre­
tation. A single component tra­
cer compound can be sampled at 
any time to provide a "key" for 
other compound identificati o n. 

CARRIER GAS FLOW RATE AFFECT ON 
RETENTION TIME 

An increase in carrier gas flow 
rate will decrease retention 
time. For reproducible data, the 
carrier gas (hvdrogen) flow rate 
must be recorded in association 
with a chromatogram. Primar y 
control of the hydrogen flow rate 
is accomplished in the OVA by 
regulating the hydrogen pressure 
across a capillary tube. The 
hydrogen flow rate is also af­
fected by the restriction of the 
GC column but most columns have a 
limited effect . The hydrogen 
flow rate is factorv set at l2 
cm / minute with a t ypical 24 inch 
column. ' 
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FIGURE 9 
TYPICAL CHROMATOGRAM 
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PROBLEM 

1) Low samp le f l ow 
rate on f l ow in­
dicator. 

2) Hydrogen flame 
will no t light. 

3) Ambient back­
ground r eaning in 
clean environment 
is too high. 

4) Flame-out when 
operating either 
valve. 

TABLE 2 

TROOBLE SHOOTI NG PROCEDURE 

a ) Check Teflon tubing on valve 
assemblv for k i nk s, etc. 

b) Chec k fl ow rate with va l ve i n 
dow n position. 

a) Check column connections on t oo 
of unit to make sure they are -
tight . 

b) Check column for sharp bends or 
kinks. /Hydrogen flows th,ough 
this column at all times and a 
sharp bend will compact packing 
t oo tightly for proper hvdrogen 
flow). 

cl Check c ha rcoa l filter fittings 
to make sure they are tight. 

d) Check hvdrogen flow rate from 
the column. 

e) Check that the Inject and Back­
flush Valves are both completely 
in or out. A partially acti­
vated valve will block the 
hydrogen and air flow paths. 

f) If a new column was installed 
prior to prohlem identification, 
check for proper hvdrogen flow 
rate through the column /should 
be approximat e ly 12 cm / min). 

a) Check for conta'llinati.o n in char­
coal filter assemblv . This can 
be detected if ambient rear.ing 
increa ses when ooinc in to the 
chromatographic man;. 

bl Check for conta min ation i n 
co lumn. 

cl Check for contamination in 
co lu mn valve assembly. 

a) Ensure valves are bei ng operated 
with a quick , positive motion. 

REMEDY 

Ml 611 -1 32 
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Straighten or replace 
teflon tubing . 

Check for over restric­
tion of charcoal filter. 

Tighten fittings . 

Replace column. 

Ti g ht e n fittings. 

Adjust hyd rogen 3pressure 
to obtain 12 cm / min flow 
rate. 

Ensure both valves are 
either completely in or 
out . 

Increase hydrogen pres­
sure to obtain proper 
hydrogen flow rate or if 
column is excessively 
re strictive, replace or 
repack the column. 

Replace activated char­
coal i n charcoal filter 
assembly. 

Replace or clean column. 

Remove valve stems and 
wi pe with clean lint-free 
cloth. Heat valve assem­
bly during operation to 
vaporize and remove con­
taminants. 

Operate valve with a 
positive motion. 
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PROBLEM 

5) Excessive peak 
tailing 

Recommended Spares 

TABLE 2 

TROUBLE SHOOTING PROCEDURE 

b) Either h_vdrogen or air may be 
l ea king around one or more of 
t he valve auad rinos . Assess bv 
tests and ~O" ring -insnection . 

c) Damaged or wo rn quad rinas 
causing lea1<. 

a) Change or clean GC; see if pro­
blem disappears. 

h) Inspect GC valves for excessive 
silicone grease or contamina­
tion. 

REMEDY 

Remove stems and lightly 
coat with silicone 
grease , onlv on contact 
surface of ihe "O" ring . 
Wipe off excess (do no t 
remove auad rings ) . 

Replace quad rinas and 
grease as above. 

Ensure colu mns are clean 
prior to use. If one of 
the same type of column 
tails are worse than 
others, reoack the column 
or discard·. 

Excessive lubricant or 
foreign matter in the 
va lve assembly can cause 
excessive tailing. Clean 
valve assemblies and 
lightly relubricate as 
reauired. Lubricant 
should be put only on the 
outside contact surface 
of the "O" ring. Do not 
get grease into the "O" 
ring grooves. 

ACCESSORIES 

The following spare parts and supplies 
are recommended to support the GC svs­
tem and recor der. These are an add .i­
tion to the spare parts list for the 
basic OVA described in the "OVA MAIN­
TENANCE" section. 

Recorder Accessory 

A portable Strip Chart Recorder is 
avai lable for use with the OVA (refer­
ence Figure 11). The recorder is 
powered from the OVA battery pack and 
the output can be scaled to match the 
OVA readout meter, thereby providing a 
permane nt record for subse~uent analy­
sis or reference. P/N 5l0445-4 is FM 
c er t if i ed i n tr i n sic a 11 y s a f e . P / N 
510445 -6 is BASEEFA certified. 

ITEM 
DESCR IPTION -

1) Quad Rings 

2) Tubing, 
.148 in ID 
.020 wall 

3) Tubing, 
Teflon 
. 120 in ID 
. 030 wall 

4) Activated 
Charcoal 

5) "0" Ring 
for Charcoal 
Scrubber 

6) Chart Paper 
(linear) 

PART 
NO. 

510496-1 
(10/pkg.) 
129 42 

12941 

CSC - 004 

U0118CE 

CSC - 008 
(6/rls/pkg) 

The recorder can be used with the OVA 
to provide a long term monitoring pro­
file of total hydrocarbon or can be 
used with the Gas Chromatograph Option 
to provide a chromatogram. 

Features 

The recorder prints dry lno ink) on < 
press ure sensitive chart paper. The l 
recorder is equipped with two gain ' 
ranges and an electronic zero adjust-
ment. The HIGH gain position is nor-
mally used to provide a means of scale 
expansion. 
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Controls a nd Connecti o ns 3) POWER CONNr:CTOR - This 126 series , 
5 pi n connecto r p r ovides power 

Descr i bed be l ow are the functions of 
recorder controls arnl connectors . 

and signal t o the recorder, · as 
foll o ws: 

l) 

2) 

HIGH-LOW Switch - This switch , 
l ocated on the right hand side of 
t he recorder, prov ides 2 ranges. 
The LOW range is set for the same 
full scale r eading as the OVA 
readout me ter. The HI GH range 
c a n be set to give an increased 
sensi ti vi ty to the recorder with ­
ou t e ffe cting the OVA calibra­
tion. 

ZE RO ADJUST Knob - This potentio­
mete r, located on th e riqht hand 
s ide of the recorder, permits 
"nulling " of the bac kg r ound read­
i ng o n the r eco rder without affect ­
ing the calibration of the OVA 
displayed on the OVA r eadout. In 
the full clockwise position, the 
reco rder will display t he same 
r eadi ng as the OVA meter. Coun­
terclockwise rotat io n will reduce 
the reading on the recorde r. 

- 1~0 I I I I I 1 1 1 I , I I I 
1 , RT AS A FUNCTION --+--+-t---1 

PIN 

B 
E 
H 

FUNC TIO N 

Input Signal 
pos . l 2VDC i n!)U t 
Grou nd 

~ 125 b,K: OF TEMPERATURE FOR BENZENE 
I I "-- I I I I : ! I ! I I : ! 
I i l"----- ! I ! ; ! 

~ 1 ~o -l---l------4--'1...--. ~ .--+!- 1--,- ,--:--r~--t---+,-1 

Column ~ Chromatograph OV A-1 28 
Temperature ~ Carr ier Flow ...11.... mL/sec. 
Injection: Volume --1,_i_ m L Type valve 

, I i i"-.. I , 
1 oo ,__ 75 -+---+---, --;..---1----"--+-"'-<----t--l -~~+ I, -+-+,, -+-1 

I I ! "'- i I X Compound 

I : ! , i : : l I 90 - 50 _._ _____ ,___. _________ I --,-__,.~_____,~,_, --1 

; 15 20 25 : 30 35 40 , ' , 

80 

(.'J 
z 
0 60 
<( 
w 
a: 50 
1--
z 
w 
~ 40 
:::, 
a: 
tii 30 
z 

20 

10 

0 

,___i _ ! __ TEMPERATURE 'C ____ ' _____ ! __ i_ i __ !_ •___, 
! I i ! I i 

1--~l-'-! -+i __ J_: -+--,-: ---,------,!- ----'-----"i'---7"-1' X4 Heptane 
I i i ✓ 

I I 

i 

I 

I 

10 20 30 40 

/ : 

. / 1v0 

: I 
~ 

X2 Pent ane 
X2 Hexa ne 

X2 Benz ene 

NOTE: 

50 60 70 80 90 100 

CONCENTRATION (PPM) 

FIGURE lOA 
CALIBRATION CHART · 

R.R RT 
(% ) (sec) 

80 471 

100 90 
90 198 

150 291 

120 762 

TLV 
(ppm) 

400 

1000 
100 

200 

J. Concentration used fo r test is 
100 ppm or as indicated. 

2. X = Concentrat ion multiplier 
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Type Inject ion 2.5 ml valve -- Column 510454 -G-4 8 
Sample see below 
Temp. ~ Chart Speed 0.5 in. / min. 
GC OVA - 128 S/ N -1.§i§__ Range X!0 
Recorder Scaling 4 .12 5 opm/ inch 
Carrier flow 12 mL/min. 
Other Condi tions: Tote!: 850 opm 
1) l 00 opm pentane 
2) 100 op m hexane 
3) 100 ppm benzene 
4) 100 po rn heptane 
5) 200 ppm toluene --+-

I I I I I : 

I~ I I I I I 
I I 

, 
0 6.35 IN. ... ' 

~ 

r 

EXAM PLE 6.35 X 60/. 5 = 762 SEC. 

! 
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' I 
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; ! i 

0 i I t I 

! I 
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' I 
<.n I I 
0 I 
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I I 
4.39 IN . I 
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.&>. I 
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I 
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I 
•O 

! \ ! I I 
- + ~ ~ I '-...._ ! 

! '-' I 
I ........_ I i 
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FIG URE 108 
CHROMATOGRAM 

Calibration 

Electronic and mechanical adjustments, 
o ther tha n the operational adjustments 
on the side pane l, are provided to 
ca librate a nd align the recorder. 
(See Figure 11 ) . 

MECHANICAL ZERO ADJUSTMENT 

A) Snap o u t the front panel name­
plate using a smal l blade screw­
drive r in the left hand slot} 
for access to mechanical zero 
adjust screw, place HIGH-LOW 
Switch in OFF position. 

I 

EXAMPLE: 
4.39 X 4.125 = 18.11 PPM 

I 

I 
I 
I 
! I 
; 

! I 
i I 

i i \ 
l I\ 
I J \ 

7 ]'-... 
' I ' 

8) Unscr~w knurled fastener at 
top of front panel to open 
recorder . Pull down plastic 
chassis la tch on riqht side to 
release sticker bar · ten sion on 
pape r and adjust mechanical 
zero as requi red. Replace 
namepl ate , chassis latch and 
resec u re front panel. 

,/ 

l 
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FIGURE 11 
RECORDER CONTROLS AND ADJUSTMENTS 

GAIN ADJUSTMENT 

Separate adjustments are provided 
for the HIGH and LOW ranges on 
the recorder. / Refer to Figure 
11 for location) . 

a) Connect rec o rder to OVA and 
adjus t OVA for full scale read­
ing on readout (about 5 VDC). 

b) Loosen knurled faste ner un 
up pe r left of the front panel 
and pull front panel down. 

c) Place HIGH-LOW Switch in LOW 
and adjust Rl until recorder 
prints f ull scale. 

d) Place HIGH-LOW Switch in HIGH 
and adjust OVA to read the de­
si red full scale with front 
panel CALIBRATE ADJUST Kno b , 
t ypically half scale on the 
readout. Adjust R2 until re­
corder reads full scale. NOTE: 
Full scale adjustment of the 
recorder for 1/2 sca l e on the 
OVA gives a gain increase of 
t wo (2) in the height of the 
peak o n the chromatograms . 
This is the factory se t point 
for the HIGH gain range; how­
ever, other points can be set 
as desired with a gain of 
three being the maximum obtain­
able wi thout amplifier load­
ing . 
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Maintenance and Routine Operatio ns 

Refe r to the ma nufactu rer's (Gulton) 
man ual on the recorder whi ch is en­
closed with each recorder when ship­
ped . 

Cha ngi ng Chart Speeds 

The recorder is equipped with a 16 RPM 
moto r which gives a writing speed of 
four (4) s trikes per second. The cha rt 
adva nce speed is determined by the 
gea r train assemb l y number used. The 
inches per hour for each gear train is 
given in the table on page 9 of the 
Gulton record e r manual. Refer to the 
bottom line of the chart adjacent to 
drive moto r 16 and note for exa~ple 
that a number 1 gea r train has a chart 
speed of 8"/hour. 

a) To change the paper S?eed , ope n 
the recorder, remove gea r box 
spring (on left side), move gear 
box in di r ection of arrow on its 
case and lif.t out fro~ too. Do 
not force out fr om bottom: In­
sert new gear, bo ttom first, slide 
into position against arrow direc­
tion. Replace gear box spring. 

Activated Charcoal Filter Accessory 

The Activated Charcoal Filter Assembly 
is an accessory which can be instal led 
on the OVA Readout Assembly or attached 
at t he end of the telescop i ng probe. 
The filter is typicall y fi lled with 
act ivated charcoal which acts as an 
abso rbent and effectively filters out 
org anic vapors other than methane or 
ethane. 

A screw cap on the probe end is removed 
for refilling the filter with activated 
cha rcoal or other filterin g media. 

App lications of the filte r include : 

1) Obtaining a clean air sample for 
zero baseline check and adjust ­
ment. 

2) Running "blank" chromatograms to 
assess instrument contaminat i on. 

3 ) Rapid screening of methane and 
non-methane orqanic vapors. 

4) Se l ective screening for natural 
gas surveys. 

5) As a moisture filter when filled 
with a desi ccant such as silica 
gel. 
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CHARCOAL 
FILTER ASSEMBLY 

UNSCREW TO REPLACE CHARCOAL 

t 
~~___,r------L..1--t29~J ~--

t 
READOUT ADAPTER 

FIGURE 12 
ACTIVATED CHARCOAL FILTER ASSEMBLY 

A press fit adapter on the back of the 
filter assembly is removed when in­
stalling the unit on the telescoping 
probe. When replacing the cap end 
after refilling, one wrap of¼ inch 
teflon tape should be used to seal the 
threads. 

The life of the filter will depend on 
the time in use and the concentrations 
of the compounds being filtered. Un­
der typical industrial air monitoring 
conditions, the filter will last f o r 
many days of continuous sampling. See 
Figure 12. 

Sample Dilutor Acc e ssory 
An adjustable sample dilutor assembl y , 
P/ N 511745-1 is an accessorv. The 
dilutor is supplied with a iO:l dilu­
tion orifice as standard. Orifices 
for 25:1, P/N 511 770-2, and 50:1, P/N 
511770-3, dilution are also available. 

In operation, the dilutor is attached 
to the end of the telescoping probe or 
connected by external tubi ng to the 
input fitting of the OVA side pack. 
Dilution of the air being monitored is 
accomplished b y stream splitting thr o ugh 
the use of a needle valve on the sam­
ple input. An activated charcoal 
scrubber is inserted in the main air 
supply line to the OVA and scrubs the 
air of organic vapors. It also 
creates a slight vacuum at its outp ut 
side of the scrubber and the vacuum at 
this point draws the sample air 
through the needle va l ve where it 
mixes with the main air supply going 
to the OVA detector. 

The dilution val ve provides a means of 
sampli ng vapor levels above the lower 
exp l osive l evel (LEL) and in oxygen 
deficient atmospheres. These condi­
tions can occur in normal leak or 
source survey as th e operator gets 
close to the leak or vapor source or 
in monitoring various manufacturing or 
ma t eria l handling processes. Approxi­
mate l y 1 4% oxygen is requir ed to sus­
tai n ope r ation of the FID in the OVA. 

Se t ti ng Di l ution Rate 

Prepare a sample in a bag at a high 
level, typically 1,000 to 5,000 ppm. 
Any suitable gas can be used, such as 
butane from a cigarette lighter; how ­
ever , a compound similar to those to 
be measured provides greater accuracy. 
The act ual concentration o f the gas 
does not ha ve to be known, since t~e 
di l ution rate is s imply a relative 
leve l . 

Ob tain an~~ reading on the vapor 
sample with the dilution valve removed. 
The n insta l l the valve, loosen the jam 
nut and turn the needle valve until 
t h e meter reading corre sponds to the 
original reading divided by the dilu­
tion factor desired. Retighten the 
jam nut. 

It should be noted that when t he dilu­
tion va l ve is used for natural oas 
leak survey and pinpointing, the char­
coal fil t er will not remove the meth­
ane from the dilution air supply. 
Care should be taken so that natur al 
gas is not allowed to enter the main 
air in l et. (See Figure 13.) 
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OVA Septum-Adapter Accessory 

A Septum Adapte r, P_/N 510645-l , is 
availab l e for direc-t on - line sample 
inject i on to t he GC column inlet. The 
Septum Adapter mounts directly on the 
OVA front pa nel and sample i nj ections 
from .02 5 to 2.5 cm may be made using 
a gas tight syringe . 

This provides a range of sensitivitv 
of app r oximately 10% to 1000% of the 
OVA standard va lve, which has a sample 
loop vo lume of approximately 0 . 25 cm . 
Syringe injection can cause flame-out, 
however , the OVA may be reignited after 
the in ject io n is mad e. The air in the 
sample must elute fr om the column be­
fore reignition. The time for th e air 
peak to elute is a function of the 
column length and the volume of the 
sample injected. For example, al cm 
sample into a 12" column will require 
approximately 5 seconds; and, a 2 .5 cm 
samp le into a 48 " column will reouire 
approximately 20 seconds. 

The Septum Adapter also prov ide s a 
mea ns whereby samples from oxygen de­
ficient atmospheres or process streams 
can be injected directly into the 
chromatograph. Headspace analysis may 
also be accomplis he d using the Septum 
Adapte r and a syri nge. 

OVA 
READOUTASSY ----~ 

1 -----'- ---

OVA Portable Isothermal Pack 
(PIP) Accessory 

MI 611-132 
Page 41 

A column ca n separa te an exceptionally 
wide variety of components if the separ­
at ions are made at different tempera­
ture ranges. In addition, peak heights 
and retention times can varv with co­
lumn temperature. The PIP option was 
de ve loped to control co lumn tempera ­
ture, without affecti ng the anal yzer ' s 
intr insic safe ty specifications and 
without compromising the analyzer's 
portabil ity. 

When the Septum Adapter is installed 
on the OVA, the normal GC sample valve 
may s till be us ed alternatively with 
the sy ringe injection. In addition to 
variab le sample size and sensitivity, 
syringe injections will normally pro­
vide g reater symmet r y and reduce tail­
ing of c h romatogram peaks as compared 
with the standard valve injection . 

CLOSE AREA 
SAMPLER 

,~~ 
33:; r----

--
1 
I 
I 
I 

.J 

'f' 
DILUTOR 
ORIFICE 

TYGON 
TUBING 

FIGURE 13 
OVA SAMPLE DILOTOR 
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SLUGS 

THERMOMETER 

LID 

PIP CONTAINING 
COLUMN 

\ 
\ 

FIGURE 14 
PORTABLE ISOTHERMAL PACK 

PIP Components & Spare Parts 

511800-1 
511 805-1 

511810 -1 

511830-1 
511815-1 
511820-1 

511825-1 
511826-1 

PIP Kit 
PIP Assembly (specif y 
column length and packing 
maserial) 
40 C Slug /phase-change ma-
terial) 

0 Seeder for 40 C Slug 
Aluminum Slug 
Empty Bottles (package of 
six ) 
Insulating Cover 
Thermometer 

CENTURY is a trademark of The Foxbor o 
Company . 

Teflon is a trademark of E.I. duPont 
de Nemours and Company. 

Snoop is a trademark of The Nupro Com­
pany. 

Kel-F is a trademark of M.W. Kell og 
Company . 

f·G 121 

PIP columns can be prepared with any 
standard column packing material. A 
temperature control slug is inserted 
into the PIP slug cavitv whi c h has 
exterior foam insulation. For field 
operation in extreme ambient tempera­
tures, an additional sheepskin jacket 
can he installed. The period of tem­
perature control depends upon the tem­
perature difference besween amb i en t 
and the slug. For a O C 6ce pack and 
ambient temperature of 27 C, a control 
period of approximately 10 hours is 
typical. Additional information on 
the PIP svstem will be found in 
Foxboro document TI6.1.l-105. 

Chromosorb is a trademark of Johns­
Manville. 

Carbowax is a trademark of Union Car­
bide Corporation. 

Poropak is a tra de mark of Waters Asso­
ciates. 

Porasil is a trademark of Waters Asso­
ciates. 
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APPENDIX E 

KEYSTONE ENVIRONMENTAL RESOURCES STANDARD OPERATING 

PROCEDURES, GROUNDWATER SAMPLE COLLECTION FROM 

MONITORING WELLS 



KEYSTONE ENVIRONMENTAL RESOURCES, INC. 
STANDARD OPERATING PROCEDURE 

1 of20 
TITLE: GROUNDWATER SAMPLE 

COLLECTION FROM 
MONITORING WELLS 

1.0 PURPOSE AND APPLICABILI1Y 

This standard operating procedure (SOP) describes methods performed by 

Keystone Environmental Resources (Keystone) personnel for the collection of 

groundwater samples from monitoring wells. The scope of this SOP is limited to 

field operations and protocols. 

This SOP provides general guidance in the collection of groundwater samples from 

monitoring wells. Several methods, e.g., bailing and pumping can be used to collect 

groundwater samples. The method of choice is dependent on such factors as 

parameters to be analyzed and depth to groundwater. In general, bailing is 

preferred over pumping for several reasons. Some of the more important ones are 

(i) pumping rates can agitate well water and alter volatile component 

concentrations, (ii) pumps are not easily dedicated to a given well, and (iii) pumps 

are more difficult to decontaminate after use than hailers. In either case, the 

project engineer/scientist should stipulate in the sampling plan which method 

should be used in the field on each project. 

2.0 RELATED DOCUMENTS 

• 

• 

• 

DCC#0433 

Keystone Environmental Resources Standard Operating Procedure . 

1986. Quality Assurance/Quality Control for Groundwater Sampling. 

Number 504. 

Keystone Environmental Resources Standard Operating Procedure . 

1986. Packaging and Shipping of Samples. Number 502. 

Scalf, M.R., J.A McNabb, WJ. Dunlap, R.L. Cosby and J. Fryberger . 

1981. Manual of Groundwater Sampling Procedures. U.S. EPA 

Robert S. Kerr. Environmental Research Laboratory. Ada, OK: 

NWWA/WPA Series 1981. 
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* 

* 

* 

U.S. Environmental Protection Agency. September, 1986. RCRA 

Technical Enforcement Guidance Document. 

U.S. Environmental Protection Agency. 1982. Test methods for 

Evaluating Solid Waste. 3rd ed. SW-846. 

U.S. Environmental Protection Agency. 1984. Characterization of 

Hazardous Waste Sites, A Methods Manual. Volume 2.2nd ed. EPA-

600/4-84-076. 

3.0 RESPONSIBILITIES 

The field team leader or his/her designee is responsible for ensuring that all 

groundwater sampling is performed in accordance with the project specific sampling 

plan, this SOP, and the appropriate QA/QC SOP. In addition the field team leader 

must ensure that all field workers fully understand the applicable SOP's. The 

project engineer/scientist should be contacted for specific instructions. 

4.0 REQUIRED MATERIALS 

The list below identifies typical pieces of equipment that may be used for a wide 

range of groundwater sampling applications. From this list, specific project 
equipment .should be selected based upon project objectives, the depth to 

groundwater, purge volumes, analytical requirements and well construction. 

* Purging/Sample Collection Equipment 

Ballers (Bottom Filling) 

Centrifugal pump 

Submersible pump 

Peristaltic pump 
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Bladder pump 

Page: 

Related Sampling and Field Measurement Equipment 

Thermometer 

pH meter 

Specific conductance meter 

Filtration apparatus (vacuum, or disposable) 

Water-level measurement equipment 

General Equipment 

Goggles or equivalent eye protection 

Distilled water and dispenser bottle 

Decontamination liquids 

Field data sheets and log book 

Sample preservation solutions 

Sample containers 

Buckets and intermediate containers 

Ice chests 

First aid Kit 

Key (s) for well locks 

Stopwatch 

Disposable Materials 

Plastic sheeting/bags 

Pumping tubing 

Bailer cord 

Gloves 

Filters 

DCC#0433 
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Chemical-free paper towels 

Protective coverall, e.g., Tyvek 

S.O SAFE1Y PRECAUTIONS 
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When in the field performing sampling work all personnel will comply with the EPA 

established level D safety precautions. This includes wearing long sleeve shirts, long 

pants, goggles or safety glasses, hardhats, steel toe boots, and safety gloves. In 

addition Keystone's Health and Safety officer will determine, in advance, if 

additional safety equipment is required i.e. tyvek suits, respirators, etc ... 

6.0 PREPARATION PROCEDURES 

6.1 Sample Bottle Preparation 

Three general types of analyses are performed on groundwater samples; (i) 

conventional pollutants, (ii) metallic pollutants, (iii) volatile organic and semi­

volatile organics. The protocols for preparing the bottles for each type of analysis 

are discussed below. 

6.1.1 Conventional Pollutants 

1. Use new bottles with screw-type lids. 

2. Prelabel and preserve (where appropriate) all bottles prior to shipment. 

Measurement of the preserved samples' pH will be done to insure proper 

preservation (where appropriate). 

3. Place bottles in suitable shipping packages, for example, ice chests with 

adequate packing to reduce bottle breakage (see SOP 502). 

DCC#0433 
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6.1.2 Metallic Pollutants 
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1. New polyethylene containers are used with plastic screw type polyethylene 

lined lids. 

2. The cleaning procedures for each new container are as follows: 

* 

* 

* 

* 

* 

Rinse container with 1:1 nitric acid 

Rinse container with distilled water two times. 

Rinse container with 1:1 HCL. 

Rinse container thoroughly with distilled water four times. 

Each container is thoroughly dryed, capped and stored for use. 

3. All containers are prelabeled prior to shipment. 

4. Once samples are collected, nitric acid is added to preserve the sample at a 

pH of 2.0 or less. Measurement of the preserved samples' pH will done to 

insure proper preservation. 

5. The preserved samples are then placed in ice chests and cooled to a 

temperature of 4 degrees Celsius. 

6. Before the cooler is sealed a chain of custody sheet is completed for each 

cooler containing samples. 

7. Each cooler is sealed, with chain-of-custody tape or tag, and shipped 

overnight to Keystone's analytical laboratories for analysis. 

DCC#0433 
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6.1.3 Semi-Volatiles 
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1. New narrow neck amber bottles are used with a teflon lined lid. 

2. The cleaning procedure for each new bottle is as follows: 

* 

* 

* 

Rinse with pesticide grade isopropanol. 

Air dry in laboratory hood. 

Dry with pure nitrogen. 

3. Prelabel Sample Containers. 

4. Pack all bottles securely in ice chests. 

6of20 

5. Each cooler containing samples must have a completed chain-of-custody 

sheet for the bottles contained inside. 

6. The coolers should then be sealed, with chain-of-custody tape or tag, and 

shipped overnight to Keystone's laboratories for analysis. 

6.1.4 Volatile Organics 

1. New 40 ml vials and teflon septa will be used. 

2. The cleaning procedure for each new vial and septa is as follows: 

* 

* 

DCC#0433 

Wash vials and septa with non-phosphate detergent and hot 

tap water. 

_Rinse three times with tap water. 
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• Rinse again with ASTM Type I deionized water . 

7of20 

• Oven dry containers and closures at 105° Centigrade for one 

hour. 

• Re-assemble bottles and closures . 

3. Prelabel sample container. 

4. Pack all vials securely in ice chests. 

5. Each cooler containing samples must have a completed chain-of­

custody sheet for the bottles contained inside. 

6. The coolers should then be sealed, with chain-of-custody tape or tag, 

and shipped overnight to Keystone's laboratories for analysis. 

6.2 Equipment Preparation Procedures 

6.2.1 Bailer and Funnel Preparation 

1. All stainless steel ballers and porcelain buchner funnels are laboratory 
cleaned and prepared after each use by following the procedures outlined 

below: 

A) Wash with non phosphate detergent. 

B) Rinse with tap water three times. 

C) Soak for five minutes in a 10% nitric acid solution. 

D) Rinse with distilled water four times. 

E) Rinse with pesticide grade acetone. 

F) Rinse with pesticide grade hexane. 

DCC#0433 @'X§U?.~,!', 
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G) Dry using pure nitrogen. 

H) Heat for one hour at 800 degrees Fahrenheit. 

I) Cool to room temperature. 

J) Wrap with aluminum foil (shiny side out). 

Page: 8of20 

2. A separate laboratory-cleaned stainless steel bailer is used to purge and 

sample each well. All miscellaneous equipment such as shovels, soil trowels, 

and stainless steel parts of other pieces of equipment are cleaned using the 

procedures A) through F) outlined above, and wrapped with aluminum foil 

and plastic. 

6.2.2 Bladder Pump Preparation 

1. Each tubing line set is dedicated for use on one well only. The sets of tubing 

are packaged securely and marked for future use on the corresponding 

dedicated wells. 

2. Each pump should be disassembled according to the manufacturer's manual. 

3. The stainless steel parts of each pump are cleaned using the methods 

outlined in section 6.2.1 A) through F). 

4. The _ remaining parts of each pump are washed with non-phosphate 

detergent, and rinsed with distilled water. 

5. Each pump is reassembled, wrapped in aluminum foil (shiny side out), 

covered with plastic, and stored for future use. 

6.3 Water Level Measurement 

DCC#O433 
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Water levels in monitoring wells must be measured before the wells are purged and 

sampled. There are several methods used by Keystone when measuring the water 

levels of wells. The following methods are listed in order of preference. Preferred 

methods will obtain accurate water level and depth measurements, will be easy to 

decontaminate, and will eliminate the chance of cross contamination. 

Regardless of the method of water level measurement, the upgradient well(s) 

should be measured prior to the downgradient. When performed in conjunction 

with decontaminating the measuring device between wells, the potential for cross 

contamination will be further reduced. 

All water level measurements are taken from surveyed points on each well casing 

and measured to an accuracy of .01 feet. 

6.3.1 Interface Probe 

Interface probes are commonly used to detect the presence of any floating or 

sinking immiscible layers. However they can also be used to detect the water levels 

inside wells. 

1. The probe should be lowered slowly inside each well. When water is 

detected the probe will make a beeping noise to signify the beginning of the 

water level. When the beeping noise is beard observe the calibrated drop 

line to determine the water level. 

H a solid tone is heard, continue lowering the probe ( observing the calibrated 

drop line) until the steady tone stops. The measurement on the drop line 

between when the steady tone began and when it stopped will determine the 

thickness of the light phase immiscible layer. 

DCC#0433 
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The procedure as described above can be used to determine the presence 

(and thickness) of layers of dense phase (sinking) immiscible layers. 

2. All measurements should be recorded to the nearest one hundredth of a foot 

(.01). 

3. The probe is decontaminated between each well by wiping it with a cloth 

containing distilled water. 

6.3.2 Electric Probe Method 

1. Lower the weighted probe into the well casing (when the probe contacts 

water it will send a pulse to the above ground gauge which will be recorded 

by a movement of the gauge stick) and observe the calibrated drop line to 

determine the water level. 

2. Mark the point on the cable at the surveyed point on the well, when the 

probe is touching the water. Measure the distance from the mark to the last 

foot mark and add this measurement to it to determine the water level. 

3. Decontaminate the probe between each well by wiping the line with a cloth 

containing distilled water. 

6.5 Well Purging 

All monitoring wells are purged prior to sample collection to assure collection of 

representative groundwater samples. Wells will be purged until at least three casing 

volumes of water are removed from each well or until the pH, conductivity and 

temperature of the purge water has stabilized prior to sampling. If a well is purged 

dry, sufficient time must be allowed for recovery. 

DCC#O433 
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To calculate the amount of water to purge from each well the depth of standing 

water must be measured using one of the above noted procedures. In addition the 

casing diameter of each well must be known. These measurements, along with the 

following appropriate numbers, must be inserted into formula 1.0 on page 10, to 

determine the specific conversion factor to be used on each size well. 

Gallons of H20 per Linear Foot of Casing Diameter: 

1.5" = 0.1057 

2.0" = 0.1623 

4.0" = 0.6613 

6.0" = 1.5003 

Top Filling Stainless Steel Bailer Volume (per ft of bailer) 

1 1/8" = 300 mis 

1 1/2" = 425 mis 

3.0" = 1850 mis 

Formula 1.0 

Gallons of H20/linear ft. of casin~ diameter x 3785 (mls/~al) X3 
volume of bailer 

= conversion factor for each well being sampled 

The conversion factor must be multiplied times the depth of standing water in each 

well to determine the number of bails which must be purged from each well. The 

following conversion factors are listed for the well diameters listed below: 

DCC#O433 
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Well Diameter 
1.5" 

3 Casin~ Volume Conversion 
4.007 

2.0" 4.3363 
4.0" 4.0589 

6.0" 9.2086 

To verify the removal of the required well volumes during purging, a graduated 

bucket will be used to measure purge water quantities. 

6.5.1 Purging and Sampling Methods 

Wells are purged and sampled by either hand bailing or pumping. 

When possible all samples are collected using hailers. Hand bailing for sample 

collection is preferred because hailers can be decontaminated much more carefully 

than pumps. Also since pumping rates are difficult to control and since most pumps 

operate through a pulsating action the degassing of volatile organic concentrations 

may occur. 

6.5.2 Bailing 

The following procedures are followed when wells are purged and samples are 

extracted using hand hailers. 

1. Place plastic sheeting ( or garbage bags) around the well casing to create a 

clean surface for the placement of sampling cord and equipment. 

2. Use a separate laboratory cleaned stainless steel bailer on each well for the 

required purging and sampling. 

3. Use new surgical or nitrile gloves when working on each well. 

DCC#O433 
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4. Use a minimum of 10 feet of either stainless steel wire, teflon coated 

stainless steel wire or polypropylene monofilament cord. Nylon cord may be 

used following a ten foot leader of the previously described materials. 

* 

* 

* 

Make sure the bailer is securely fastened. 

After removing the protective foil wrapping from the bailer, lower it 

into the well until it touches the bottom. 

Remove an additional length of cord and tie it securely to the well 

head to serve as a safety line for the bailer. 

5. When raising the bailer the cord is collected on the plastic sheeting. 

6. Unless authorized otherwise, all purged groundwater is collected and when 

possible, dumped into the on site treatment system. 

7. Separate laboratory-cleaned stainless steel bailer is used to collect samples 

from each monitoring well. 

* 

* 

* 

* 

Samples are collected when the well recharges after purging. 

All samples are collected according to their order of volatilization 

(see Table 1). 
_ All volatile organic samples will be collected with laboratory cleaned 

bottom filling stainless steel hailers in conjunction with an emptying 

device. 
When sampling all hailers should be gently lowered into the well to 

prevent degassification of volatile organic constituents which may be 

present in the well water. 

8. The remaining sample containers will be filled according to their order of 

volatilization. 
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As noted above, when possible, pumps are not used to sample wells. However, 

there are circumstances when pumps are more effective purging devices than 

ballers. When pumps are used to purge wells, pumping will be done from the top of 

the water column and flow will be checked to ensure removal of the proper volume 

of water. Also, in some instances pumps are the only means by which samples can 

be extracted from monitoring wells. 

There are several pumps which are used frequently to perform field work. 

Peristaltic Pump: 

Peristaltic pumps must be operated above ground next to the well being purged and 

are limited to purging depths of 20.0 to 30.0 feet below ground surface. 

1. New nalgene suction line is used on each well being purged. New silicon 

pump head tubing will also be used if the pump is utilized for sampling. 

2. If a peristaltic pump is used to collect a sample, e.g., the well casing is bent 

preventing the passage of a bailer, the choice of tubing used to collect the 

sample will be contingent on the parameters of interest. 

• For example, if conventional parameters are being analyzed then 

standard nalgene tubing is sufficient to collect the sample. 

• If volatile, semi-volatile, or metals parameters are the constituents of 

interest, teflon tubing is used to collect the sample. 

3. The suction line should be lowered to a depth in the water column to assure 

continued collection should drawdown of the water column occur. 
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4. To determine the proper amount of water to be purged, the pumping rate 

should be measured in gallons per minute by recording the time required to 

fill a selected volume of a calibrated bucket ( see Section 6.5 on Well 

Purging). Flow measurements should be performed three times on each well 

to obtain an average rate. 

5. Monitor the pumping to ensure proper pump operation and assure 

continuous discharge. If drawdown occurs lower the tubing deeper into the 

water column. 

6. When the required amount of water is purged from each well allow for 

sufficient recovery before sampling. 

7. All purge water is disposed of in the plant wastewater treatment system if 

available. All tubing is disposed of after each use. 

Bladder Pumps: 

The bladder pump is a gas operated positive displacement submersible well pump 

that uses inert compressed gas, e.g., nitrogen, to inflate an internal bladder which 

pumps water up the discharge line. 

These pumps are used when large volumes of water must be purged from 

monitoring wells. Usually these pumps are used on wells with diameters greater 

than 2.0" and wells with depths up to 150 feet. 

The line assembly is dedicated for use on one well only. After use the tubing is 

wrapped, marked, and stored for future use in the well to which it is dedicated. 
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The bladder pumps are primarily used to remove the required amount of water 

from the monitoring well prior to sampling. When this is accomplished the well 

water is sampled using a laboratory cleaned stainless steel bailer. 

1. Connect the line assembly to the pump by first attaching the cable and then 

connecting the sample and gas lines. 

2. Lower the pump down the well by unrolling the line off of the spool until the 

pump touches bottom. Raise the pump to the desired position inside the well 

allowing sufficient room for drawdown of the water column. 

3. Secure the cable to hold the pump at the desired depth. 

4. Connect the gas line to the control box. The discharge line should be placed 

in a container (e.g. 55 gallon drum) to collect the purged water. 

5. Connect the gas supply to the control box and adjust the pressure according 

to the manufacturer's manual. 

6. Tum on the control box and adjust the inflate delay to obtain the best 

pumping cycle. 

7. The pumping rate should be calculated to determine the length of time the 

pump should run to purge the well. Field measurements of pH and specific 

conductance, or the calculation of three casing volumes (Formula #1), may 

be used to determine when a sufficient amount of water has been purged. 

8. When the sufficient amount of water has been purged the well should be 

sampled using a laboratory cleaned stainless steel bailer. 
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9. As noted, the tubing is used on one well only and after each sampling it is 

packed, sealed, and stored for future use on that well. 

Submersible Pumps: 

When wells are encountered with depths greater than 150 feet, submersible pumps 

are used to purge the required amount of well water. When possible the 

submersible pumping apparatus is pulled to allow for sampling with a laboratory 

cleaned stainless steel bailer. If this is not feasible the submersible pump will 

remain intact and will be used to collect the sample. 

When economically feasible the submersible pumps will be dedicated to each well. 

However, in some cases this is not economically feasible and the same pump must 

be used in several wells. 

When this must be done the pumps will be steam cleaned between wells. Also, the 

pumps will be used on wells known to contain similar constituent levels. 

1. The submersible pump should be lowered to a depth in each well between 

the middle to bottom screened portion of each monitoring well. The safety 

line should be secured to the well casing. 

2. Connect the power cord to the power source (generator) and tum on the 

pump. 

3. Continue to monitor the pumping rate and lower the line if drawdown of the 

water column occurs. 

4. If the well is pumped to dryness allow ten minutes for the well to recover. 
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5. After this period the pump should be re-started and the total discharge 

volume should be measured to determine the rate of recharge. 

6. Collect all purged water and if available dispose of in an on-site wastewater 

treatment system. 

6.5.4 Sample Filtration 

As outlined in the 1986 RCRA Technical Enforcement Guidance Document, 

filtering will not be performed on samples to be analyzed for organics. Only 

inorganics will be filtered and metals will be sampled in unfiltered and filtered 

portions using .45 micron filter paper. Each Keystone project manager is 

responsible for determining the inorganic parameters to be filtered for each specific 

project. However, all sampling programs are subject to change depending on the 

various state and EPA regional regulations pertaining to specific plant sites. 

Filtering is performed using either vacuum pumps with funnels, or peristaltic pumps 

with disposable funnels/filters. If using the vacuum pump method a laboratory 

cleaned funnel is used for each well. Funnels are decontaminated in the laboratory 

using the procedures outlined in section 6.2.1. If using the peristaltic pump method, 

new medical grade silicone tubing is used in the pump head for each sample filtered 

and new teflon tubing is used from the pump head to the filter. Whether using the 
vacuum pump or peristaltic pump methods all samples are filtered through .45 

micron filter paper. After filtering, samples requiring preservatives are preserved 

and all containers are securely placed in coolers and chilled to a temperature of 4 

degrees Celsius. Each cooler containing samples will contain a completed chain-of­

custody form or tag. 
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A number of documents must be completed before, during, and after each sampling 

project. These documents include; analytical request forms, chain of custody sheets, 

field data sheets and any project notes pertaining to the sampling work. Additional 

documents are used as reference information during each phase of a project and 

they include; holding time sheets, and sample preservation and containment sheets. 

Analytical Request Form: 

The analytical request forms (See attachment 1) are completed by the project 

engineer/scientist and submitted to the sampling team when requesting sampling 

work. These sheets contain the specific parameters of interest for which the 

collected samples will be analyzed. The field team coordinator sends the request 

forms directly to the sample control department to notify the laboratory of the 

incoming samples. If the field team is not used to collect the samples then the 

engineer or scientist requesting the work is responsible for providing this 

information to the laboratory. 

Chain of Custody Sheets: 

When the field team sends samples to Keystone's analytical laboratories, each ice 
chest containing samples must be accompanied by a chain of custody form (see 

attachment 2). These forms contain information pertaining to the samples such as: 
the project name, the name of the people collecting the samples, the site of 

collection, the date and time of collection, the parameters of interest for each 

sample, remarks or observations of samples if appropriate, the signature of the 

person relinquishing control of the samples and the name of the carrier shipping the 

samples to the laboratory (e.g. Federal Express, Purolator, etc.). The original chain 

of custody sheet is sent with the samples, one copy is kept with the client and the 

other copy is stored in Keystone's field team files. 
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The field data sheets (See attachment 3) serve as a field logbook for information 

pertaining to each specific project. The basic project information such as the name 

of the project, the date of sampling and the name of the people collecting the 

samples is contained on these forms. These forms are specifically designed for the 

collection of samples from groundwater monitoring wells. Information pertaining to 

the wells being sampled is recorded on these forms. Observations are made on the 

integrity of the wells being sampled and the physical characteristics of the water in 

the wells. If representatives are on site to observe sampling activities and or to split 

samples, the names, positions and departments of these people is noted on the 

sheet. The original copy of the field sheets is stored in the project files of 

Keystone's field team. One copy is kept with the client and the remaining copies are 

sent to the Keystone personnel involved with the project. 

PrQject Notes: 

Information specific to each project is written on computer generated printouts (See 

attachment 4 ). These sheets are used by the field team members to prepare for and 

to perform the work required to successfully complete the sampling project. 

Additional Documents: 

Attachments 5a, b, c, contain the holding times, and protocol for proper 

preservation and containment of water and soil samples (Reference September 

1986, RCRA TEGD, and EPA SW-846 3rd Edition 1982). 

This information enables the field team to properly preserve samples and it provides 

the field team with a time table of when samples must be received by the laboratory 

for analysis within the recommended EPA holding times. 
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ANALITICAL REQUEST FORM ATTACHMENT 1 

Client: - ---------------- Request Taken By: _______ _ 

Oient Contact: -------------- Request Date: _________ _ 

Address: _______________ _ Project Manager: ________ _ 

Telephone:. __________ _ 

Start Date: -----------
Telephone: ______________ _ 

NO.of TIJRNAROUND 
SAMPLES MATRIX ANALYTICAL PARAMETERS TIME,DAYS 

. 

. 

APPLICATION: ( ) NPDES () SOWA ( ) RCRA ( ) SUPERFUND ( ) 011-IER 

Special instructions: ___________________________ _ 
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ATIACHMENT 4 

Revised: 

Plant Name: 

EXAMPLE 

ABCDE 

111111-11-11 Charge #: 
Wells: R-1, R-7, R-8, R-8B, R-9, R-9C, R-9D, R-10, SF-1, 

SF-2, SF-3, SF-4 

Copy Reports To: X. Smith, Y. Smith, z. Smith 

Turnaround: Normal 

Sampling Dates: Quarterly 

The following is a list of parameters for which samples are analyzed: 

Field Meas, 

pH ( 4X) 

Cond. ( 4X) 

NaHS04 

TOC(4X) 

NOTES: 

il1her 

EPA 8310 

EPA 8040 

Tox ( 4X) 

TOC, TOX, pH, and Cond. get replicated 4x for all wells. 

* prepare an additional TOX bottle for all wells being 

replicated 4x. 

DO NOT FILTER ANY PARAMETERS. 

THIS IS AN EXAMPLE COPY OF A COMPUTER GENERATED PRINTOUT. 
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ATIACHMENT SA 

I CONVENTIONAL PARAMETERS 
-

PARAMETER COLLECTION VOLUME (ml} PRESERVATIVE HOLDING TIME 

acidity 
alkalinity 
ammonia 
BODS 
carbon (TOC) 
chloride 
COD 
color 
cyanate 
cyanide (total) 
cyanide (free) 
cyanide (ammenable) 
fluoride 
formaldehyde 
hardness 
iron (+2) 
nitrate 
nitrite 
nitrogen (TKN) 
oil and grease 
phenols 
phosphorus 
solids, suspended 
solids, dissolved 
sulfate 
sulfide 
sulfite 
surfactants 
thiocyanate 
thiosulfate 
TOX 
turbidity 

300 
300 

1000 
1000 
250 
300 
100 
100 

1000 
1000 
1000 
1000 
300 
40 

300 
150 
100 
100 
100 

1000 
1000 
300 
300 
300 
600 
500 
300 

1000 
150 
300 
250 
100 

cool to 4°c 14 days 
cool to 4°c 14 days 

HzSO4 to pH<2 28 days 
cool to 4°c 48 hours 
HCL to pH<2 28 days 
cool to 4°c 28 days 

HzSO4 to pH<2 28 days 
cool to 4°c 48 hours 

HzSO4 to pH<2 28 days 
NaOH to pH<12 14 days 
NaOH to pH<12 14 days 
NaOH to pH<l2 14 days 
HNO3 to pH<2 28 days 
cool to 4°c 48 hours 

HNO3 to pH<2 6 months 
2 drops cone HCl 24 hours 

HzSO4 to pH<2 28 days 
cool to 4 °c 2 4 hours 

HzSO4 to pH<2 28 days 
HzSO4 to pH<2 28 days 
HzSO4 to pH<2 28 days 
HzSO4 to pH<2 28 days 
cool to 4°c 7 days 
cool to 4°c 7 days 
cool to 4°c 28 days 

NaOH to pH 9+Zn acetate? days 
cool to 4 °c 2 4 hours 
cool to 4°c 48 hours 

NaOH to pH>12 14 days 
cool to 4°c 28 days 
cool to 4°c 7 days 
cool to 4°c 48 hours 

a) Soil samples should be in 32 oz. glass jars and stored at 4°c 
until analyzed. 

b) TOC, TOX, and formaldehyde must be taken with no head space. 

c) NaHSO4 may be used for HzSO4 since the acid is formed upon the 
addition of water. 

d) Fluoride must be collected in plastic. 

DCC#433 



A'ITACHMENT SB 

II METALS 
-

PARAMETER COLCECI'ION VOLUME PRESERVATIVE HOLDING TIME 

Chromium VI 400 Cool to 4°C 24 hours 

Mercury 400 HN03 topH<2 26 days 

Metals 

a) 

b) 

c) 

600 HN03 topH<2 6 months 

dissolved metals must be filtered on site and require the same sample volumes as total 
metals. 

soil samoles must be at least 200 grams and require no preservation other than storing at 
4 °c until analyzed. 

either plastic or glass containers may be used. 

cleaning procedure - detergent, tap water, 1:1 nitric acid, tap water, 1:1 hydrochloric acid, 
tap water, deionized water. 

DCC#433 



III ORGANICS 

PARAMETER 

volatile organics 
(8010,8020,8240) 

acrolein & acrylonitrile 
(8030) 

ATTACHMENT SC 

COLLECTION VOLUME PRESERVATIVE HOLDING TIME 

2 40ml vials 4 drops cone. HC~ 14 days 
cool to 4°C 

2 40ml vials adjust to pH 4-5, 14 days 
cool to 4°C 

a) Soil samples should be collected in 4 oz. (120ml) widemouth glass 
jars with teflon liners and stored at 4°c until analyzed. 

b) Cleaning procedures for volatile containers - wash vials and 
septa with soap and water and rinse with distilled deionized 
water, dry at 1os0 c for one hour. 

PARAMETER 

Semivolatile organics 
(8040,8060,8070,) 
(8080,8090,8310,) 
(8110,8120,8140,) 
(81.50,82708280) 

COLLECTION VOLUME 

1 gallon (amber) 
or 2 1/2 gallon (amber) 

a) includes pesticides and herbicides. 

b) phenols (8040) and PAHs (8310) can 
container. 

c) soil samples should be collected in 
with teflon liners. 

PRESERVATIVE HOLDING TIME 

cool to 4°C 7 days until extraction 
40 days following extraction 

be analyzed from the same 

8 oz. widemouth glass jars 

d) cleaning procedure for semivolatile containers - wash with soap 
and water, rinse with deionized distilled water, rinse with 
pesticide grade isopropanol, dry at 1os0 c for one hour. 

e) the holding time for soils is 14 days until extraction and 40 
days following extraction. 
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APPENDIX F 

KEYSTONE ENVIRONMENTAL RESOURCES STANDARD OPERATING 

PROCEDURES, PACKAGING AND SHIPPING OF SAMPLES 



KEYSTONE ENVIRONMENTAL RESOURCES 
STANDARD OPERATING PROCEDURES 

TITLE: PACKAGING AND SHIPPING 
OF SAMPLES 

1.0 PURPOSE AND APPLICABILI'IY 

Page: 1 of 4 

This Standard Operating Procedure (SOP) is concerned with the packaging and 

shipping of samples, including groundwater, surface water, soil, and waste from the 

time of the field collection to the arrival at the receiving laboratory. 

The purpose of this SOP is to identify general procedures to minimize sample loss 

through breakage, spillage and leakage. 

EPA regulations [40 CFR Sec. 261.4(d)] specify that samples collected for the sole 

purpose of testing are exempt from RCRA regulations when the following 

conditions are applicable. 

o Samples are being transported to a laboratory for analysis; 

o Samples are being transported to the collector from the l~boratory 

after analysis; 

o Samples are being stored (i) by the collector prior to shipment for 

analysis, (ii) by the analytical laboratory prior to analysis, (iii) by the 

analytical laboratory after testing but prior to return of sample to the 

collector or pending the conclusion of a court case. 

2.0 RELATED DOCUMENTS 

o_ U.S. Environmental Protection Agency. 1984. Characterization of 

hazardous waste sites, a methods manual. Volume 2. 2nd ed. EPA-

600/ 4-84-076. 

SOP#O:OOOllA 



KEYSTONE ENVIRONMENTAL RESOURCES 
STANDARD OPERATING PROCEDURES 

TITLE: PACKAGING AND SHIPPING 
OF SAMPLES 

3.0 RESPONSIBILITIES 

Page: 2 of 4 

It is the responsibility of the field team leader or his designee to assure that the 

proper sample packaging and shipping procedures are implemented. 

4.0 REQUIRED MATERIALS 

o Shipping containers e.g., cardboard boxes, ice chests 

o Shipping labels and chain-of-custody forms 

o Packing tape 

o Chain-of-custody tape or tags 

o Packing material, e.g., styrofoam, vermiculite 

o Ice, cold packs or other suitable cooling agents 

o Marking pens 

5.0 SAFE1Y PRECAUTIONS 

No special safety precautions are necessary. Be careful when handling potentially 

hazardous materials and when lifting sample packages. 

6.0 PROCEDURE 

1. Place plastic-bubble wrap matting or other suitable material on bottom and 

in corners of shipping container, e.g., ice chest, shipping cartons. 

2. Complete chain-of-custody form(s) for each packaged container. 

3. Wrap each sample container with plastic-bubble wrap matting or other 

suitable material and secure with rubber band. 

SOP#O:OOOllA 



KEYSTONE ENVIRONMENTAL RESOURCES 
STANDARD OPERATING PROCEDURES 

TITLE: PACKAGING AND SHIPPING 
OF SAMPLES 

4. Place wrapped sample containers upright in ice chest. 

Page: 3 of 4 

5. Place styrofoam material or other suitable packaging material throughout the 

voids in the ice chest to restrict sample container movement. 

6. Keep sample shipment cool by placing ice or cold packs in ice chests. Hice is 

used avoid breaking ice bags or place ice in Ziplock bags. The purpose of 

this is to reduce free water in the ice chests. 

7. Add additional styrofoam or other suitable material to completely fill the ice 

chest. 

8. Place original copy of chain-of-custody form(s) in ice chest or place in a 

chain-of-custody envelope on the side of the chest and retain carbon copy. 

Chain-of-custody form(s) may also be placed in a Ziplock bag for protection. 

9. Close ice chest, check to see if samples are tightly packed and add packaging 

material if necessary. Wrap ice chest with packing tape then seal with chain­

of-custody tape or tag. 

10. Use air-express overnight delivery service if immediate sample delivery to 

the laboratory is required and samples cannot be driven to the receiving 

laboratory. Obtain copies of shipment records from all couriers. 

7.0 DOCUMENTATION 

Record in the field notebook a description of the packaging and shipping 

procedures used for each sample package or group of packages. Complete chain-of­

custody records and retain carbon copies. Obtain copies of shipment records from 
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KEYSTONE ENVIRONMENTAL RESOURCES 
STANDARD OPERATING PROCEDURES 

TITLE: PACKAGING AND SHIPPING 
OF SAMPLES 

Page: 4 of 4 

all handlers/couriers of sample packages. This documentation should be forwarded 

to the project engineer/scientist. 
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APPENDIX G 

SUMMARY OF METHANOL METHODOLOGY AND INSTRUMENTATION 
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HOUSTON LAB 

SUMMARY OF METhODOLOGY AND INSTRUMENTATION 

Th~ sail sample rec~iv•d on F~bruary 26, 199◊ was 3n~ly:ed fer 
metn3nol according to~ procedure based on Method 901~ in Fed. 
Methoos fer Evaluating Solid W~ste ( SW-846) Vol. 1, s~c. c., 
US Environmental Protection Agency, 1986. 

The s~mpl~ (2.00 grams) was w~ighed into a 10-ml screw capped vial. 
Two mls of dcioni:ed water was added and the vial was sealed. The 
sample was disp~rsed in water and then agitated at hiQh sceed for 
one minute with a vortex mixer. After 30-60 rninut~s sut1iciant 
sucernatant had secarated for analysis. The soil axtract was 
analy:~d by direct injection into~ Perkin-Elmer 3920B FID g~s 
chromatogr~ph, The gas chromatogr1ph was fitted with a gl~ss 
cclumn (6' :< l/4" :~ 2 mm IO) p.J.c:ked with 5~ c3rbow .ax :om on Sc)/12(1 
mesn carbopack BAW. The oven tem □ erature ~3$ 70 degrees C isothermal. 
The oetector rasponse was measured with a Hewlett-P~ckard 3390-A 
Recorting Int~gr~tor. 

METHODOLOGY SUMMARY 

PARAMETER METHOD NO. DETECTION LIMIT 

METHANOL 9015 7.00 mg/kg 

AIHA Accredi~tion: 171 


