
r 
' ' ' 

Environmental Engineering and Science 

November 2, 2004 

Mr. Hank ~uehling 
Wisconsin Department of Natural Resources 
3911 Fish Hatchery Road 

~ ~~~,~~~ 
NOV - 3 2C04 . 

UriR Fitchburg, WI 537 11 ,.,.. . SOUTH CENTRAL REGION 

SUBJECT: Revisions to: Site Quality Assurance &Quality Control Plan 
Site Real.th and Safety Plan 
Refuse Hideaway Landfill 
7562 Hwy. 14, Middleton, WI 
WDNR License #01953 
U.S. EPA Site #WID 980610604 
BT2 Project #2785 

Dear Mr. Kuehling: 

As required in Section II Specified Tasks of the Specifications/\Vork Scope, revised March 2004, for the 
above referenced site, BTi is submitting revisions to the Site Quality Assurance & Quality Con.trot Plan 
along with a new Site Health & Safety Plan. 

Please insert the revisions included with this cover letter to the current Site Quality Assurance & Quality 
Control Plan. We have prepared a new Site Health & Safety Plan. Please contact us at (608) 224-2830 if 
you have any questions. 

Sincerely, 
BT2

, Inc. 

Steven B. Smith 
Environmental Specialist 

'-i..'i A II . .' I< 
1~.!.)l~ 

Leslie A. Busse, P .E. 
Project Manager 

Enclosure: Revisions to the Site Quality Assurance & Quality Control Plan 
Site Health & Safety Plan 

1:\2785\H&S\Co\,:r_ Rc,>isedQAPP _ 041102,doc 

Br, Inc., 2830 Dairy Drive, Madison, WI 53718•6751, Ph. (608) 224-2830, FAX (608) 224-2839 
www.bt2inc.com 

http://www.bt2inc.com


--~- I 1 1 11 

- iitilc1l1 
Environmental Engineering and Science 

' 

REVISIONS 
QUALITY ASSURANCE AND SAMPLING PLAN 

Refuse Hideaway Landfill 
\VDNR License No. 019S3 

U.S. EPA Site ID# \VlD 980610604 
U.S. Highway 14, Middleton, \VI 

Prepared By: 
BT2

, Inc. 
2830 Dairy Drive 

Madison, \VI 53718 
BT2

, Inc. Project#278S 

Prepared for: 
\Visconsin Department of Natural Resources 

3911 Fish Hatchery Road 
Fitchburg, WI 53711 

October 2004 

Br, Inc., 2830 Dairy Drive, Madison, WI 53718-6751, Ph. (608) 224-1830, FAX (608) 224-2839 
www.bt2inc.com 

http://www.bt2inc.com


Refuse Hideaway Landfill 
Revisions to Quality Assurance and Sampling Plan 
November 2, 2004 
Page 2 

The Quality Assurance and Sampling Plan for the Refuse Hideaway Landfill was originally prepared by 
Environmental Sampling Corporation, P.O. Box 12, Muskego, WI 53150 on September 2002. As part of 
our signed Proposal for Groundwater Monitoring at the Refuse Hideaway, dated April 14, 2004, we agree 
to follow the sites Quality Assurance and Sampling Plan except where noted below. 

Add the following changes to the Quality Assurance and Sampling Plan dated September 2002: 

Section 7 .0 OA/OC Sampling Procedure 
Replace the 3rd bullet in Section 7.0 on page 5 with: 
BT2 will collect.one duplicate sample for every 10 samples collected for volatile organic compounds 
(VOC) analysi~. 

2002 Monitoring Svst.em Summary 
Add: 
Laboratory Contact: Warren Topel - TestAmerica, Jue., Watertown, WI - Phone# (800) 833-7036 
On the 2002 Monitoring System Summary, page 2. 

Please contact us at (608) 224-2830 if you have any questions. 

Sincerely, 
BT2

, lnc. 

Steven B. Smith 
Environmental Specialist 
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Leslie A. Busse. P.E. 
Project Manager 
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BT 2, Inc. Health and Safety Plan For BT 2
, Inc. Staff 

Plan Prepared Dy: Date: 10Jdo'\ ----------
Project Manager Approval: Date: __ 10~11-l,_'f_._l o_4 __ _ 
H&S Manager Approval: Date:_.....::I0.::....1./ ____ t...;...........JC, /4.....,c::>=--+cf--

This plan is for BT1. In~. staff to use on the Refuse Hideaway Landfill Groundwater Monitoring Proj~t 
#2785, while performing the activities described in this. plan. A copy of this plan may be provided to non-BT1 

staff for informational purposes only. It should not be relied upon by non-BT1 personnel (or their own health 
and safety needs and procedures. 

GENERAL INFORMATION 

Site Name & Address: 

Site U~e: 

BT2 Project Number. 

Project Description: 

Site Activities: 

Scheduled Dates of Activities: 

BT2 On-site Personnel: 

Utilities Locating Service & 
Utilities Phone Numbers: 

[MERGENCY INFORMATION 

Ambulance Response' Time: 

Nearest Hospital: 

Dircdions from Site to Hospital: 

Refuse Hideaway Landfill 
7562 Hwy. 14 
Middleton, WI 53562 

BRRTS # 02-13-000849 (fom1erly 05-13-113298) 

Closed Landfill 

#2785 

Groundwater monitoring, private well monitoring at wells around 
perimeter of landfill 

Water sampling 

November 2004 

Steven Smith - BT2 Site Safety Officer 
Terry March 

NA 
NA 

Under 18 minutes 

University Hospital, 600 Highland A venue, Madison, WI 
(Est. Travel Time: 18 minutes) 
See attached niap 

Tum RIGHT from Site on to US 14-Go 3.1 miles east 
Continue on UNIVERSITY A VENUE - G<> 4.9 miles 
Tum LEFT on UNIVERSITY BAY DRIVE - Go 0.2 miles 
Bear RIGHT -on HIGHLAND A VENUE - Go 0.6 miles 
Arrive at Unh•ersity Hospital, on the RIGHT 



Eme.rgenc:y/First Aid Equipment in BT t \·ehide at the followi:ng locations: 

First Aid Kit: 

Eye Wash: 

Behind seat in truck 

In bed of m1ck 

Fire Extinguisher: 

MSDS: ➔ 

In bed oftmck 
Jn Vehicle MSDS binder. 
Additional MSDS attached to this 
plan {as n*ssary). 

ht the event that you observe an unsafe condition, you ~re.to move yoursel(to a ~afe loc~tion, infom1 the person 
responsible for the condition, and ask them to correct the condition. If the person does not correct the condition, you 
are to contact the project manager or the company s~fety officer and inform lhem of the problem. 

fn the event ofan emcr:gency, site personnel will egress along pre-detennincd routes and assemble in pre-determined 
areas established during the daily safety meeting. Each day these routes and areas will be discussed for the 
particular portion of the site where work is to be conducted. 

Communication: 
No on-site telephone communication is available. A mobile phone will be available in the BT2 field vehicle for 
emergency communication. On-site emergency communication procedures will include calling 91 l and/or the 
appropriate emergency response agen<;y listed below. 

Mobile phones; 
Steven Smith- BT1: (608) 225-2972 

IMPORTANT TELEPHONE NUMBERS 

Emergency: Ambulance, Fire, Police ........................................................................................................................ 91 l 
Middleton Police. (non-emergency) ............................................................................... , ........................ (608) 827-1000 
Hospital (Univecsity Hospital) ............................................................................................................... (608) 263-6400 
BT2, lnc. Health & Safety Coordinator (Eric Oelkers) .............................. (608)223--0404 (Home) 224-2830 {Office) 
Client Contact (WDNR Project Manager Hank Kuehling) ................................................................... (608) 275-3286 
Poison Control Center (Madison, Wl) ..................................................................... (608) 262-3702 or l-800-815-8555 
OSHA Office (Madison, \VI) ................................................................................................................. (608) 264-5388 
Diggers Hotline ..................................................................................................................................... l-800-242-85 l l 

SITE/ WASTE CHARACTERISTICS: 

Expected Waste I Substance Type(s): 

Characteristics: Ignitable _ _ 
Toxic X 

Liquid..K._ 

Corrosive 
Unknown 

Solid Sludge_· _ Gas __ 

Reactive 
Other (explain below) __ 



Highest Known Concentrations and i\lcdia 

Contaminant 

Benzene 

l ,2-Dichloroethylene 

Tetrachloroethylene 

Toluene 

Trichlorocthylene 

Vinyl Chloride 

Path\\·ays for Dispersion 
of Hazardous Materials: 

PROJECT HISTORY: 

Landfill Gas 
(ppm) 

2.0 

ND 

26.0 

26.0 

23.3 

6l.O 

Direct contact 

Known soil or groundwater contamination: 

Groundwater Leachate 
(µg/11) (µg//1) 

24 56 

620 5 

530 ND 

3 280 

180 5 

...8"'200 45 

Closed Superfund Landfill. Accepted municipal, commercial, and industrial wastes until 1988. The methane gas 
and leachate collection systems were installed in 1989. 

Background and description of any pre,•ious investig11tions or releases: 

Soils and on.,site and off.,site groundwater including private wells are contaminated with various VOCs including 
TCE, PCE, and vinyl chloride. 

POTENTIAL HEAL TH AND SAFETY HAZARDS: 

Anticipated physical hazards (Those that potentially apply a.re checked): 

X Heat 
X Cold 

Noise 
Excavation 
Cave-ins 

Handling/transferring of petroleum products 
X Falls/trips/slipping 

Vehicle traffic on-site 

AIR NIONITORING REQUIRE~,fENTS: 

Work Area Safety - Air Monitoring 

Heavy equipment 
Physical Trauma/injury from moving machinery 
Electrical hazards 
Confined space entry 

X E.~losion 

Fire 
Other (specify) 

Perfonn air monitoring in the w"Ork area whenever beginning work at a different part of the site, when a new activity 
is begun. and periodically during all intrusive activities. Calibrate monitoring equipment at the beginning and end of 
each work day, and during use when obtaining erratic or questionable readings. Allow monitoring welts to vent to 



the atmo.spherc and check for expolsive am1osphere at well head before introducing sampling or measurement 
equipment into the well. Stop work if the presence of methane causes readings of 10% of the lower explosh,e 
limit (LEL), or higher, and call the BT2 Safety Manager. Increase monitoring frequency if readings of I% of 
the LEL or higher are observed. Stop work if instrument is not functioning. Record time and results of 
monitoring in field notebook and/or on field forms. 

If dusty conditions are present consider wearitig a respirator with a particulate filter, if necessary. 

Air Monitoring Instruments to be used include the following: 

[ ) Flame ionization detector 
[ X ] Photo ionization detector with a lamp rating of 10.2 eV or greater. 
[ X ] Other (specify) 

Industrial Scientific TSX-410 4-Gas Meter for me.thane LEL monitoring. 
MSA Orion 4-Gas Meter 

PERSONAL PROTECTIVE EQUlPMEN'f (PPE): 

See attached table 

ACTION LEVELS AND REQUIRED PPE 

See attached table (volatiles); for dusty conditions (most likely to be em:ountered during drilling activities) half face 
air purifying respirator with dust filter. 



POTENTIAL CHEMICAL HAZARD SUMMARY 

Chemical TWA STEL IDLH · 1£1/UEL, Flash Point Odor Warning Carcinogen Skin/Eye Irritant 
(ppm) (ppm) (ppm) (%) 

Benzene 0.1 NTOSH I NlOSH 500 1.211.8 12°F I 00% recognition @ Yes Yes 
I OSHA 50SHA 300ppm 

Ethyl benzene 100 125 800 0.8/6.7 55°F -- No Yes 

Naphthalene 10 15 250 0.915.9 174°F Threshold recognition No Yes 
(a} <I nnb to >10 nnb 

Toluene I00 NlOSH 150 500 l.117.1 40"F l 00% recognition @ No Yes 
200OSHA 40ppm 

Xylene 100 150 900 0.9/6.7 8l-90°F 100% recognition @ No Yes 
0.4 to 20 ppm 

Tetrachloroethylene 100 300 150 NA/NA NA Threshold recognition Yes Yes 
(iil l to 10 nnm 

Trichlorocthylcne 100 300 1000 8.0/10.5 NA Threshold recognition Yes Yes 
@ l0ppm 

1,2-Dichloroethylene 200 - - 1000 5.6/12.8 36-39"F Threshold recognition No Yes 
@ 100 to 1000 nnm 

Vinyl Chloride I 5 NA 3.6/33.0 NA Threshold recognition Yes Yes 
@ 1000 ppm to l% 

NOTES: 

I) Data for specific compounds obtained from NIOSH Pocket Gujde to Chemical Hazards (February 2004), Wlless otherwise note.d. 
2) Odor warning data obtained from Handbook of Environmental Pam on Organic Chemicals ( 1983), edited by Karel Verschuc:1-en, published by Van 

Nostrand Reinhold, page 45-50. 
3) TWA= 'rime-weighted average .......... .lDLH "" Immediately hazardous to life or health 

STEL = Short-tcmt exposure level... .... LEL/UEL = Lower/upper ex.posurc level 



ACTION LEVELS AND REQUIRED PPE 

PlD Reading,in Breatlting Zonc;apd,LEL ' ' ·i! L;ev~~~f Pro~tiQn Required PPE 

8ackgrow1d D Safety glasses/goggles 
Steel tQe/shank boots 
Hardhut, when overhead hazards are prese.nt 
Chemical resistant gloves {not latex) 
Hearing protection, when loud equipment is operating 
Chemical resistent apron or coveralls when splash hazard exits 

Up to l O units above background, or C Full or Half-face air purifying respirator (orsanic vapor with dust filters) 
whenever visible dust is present in the Tyvek or other chemical rcsistcnt coveralls 
breathing zone. Wetting should be used for dust suppression 

All PPE required for level D 

Sustain1.-d IO units or more above B Full-fuce air purifying respirator (organic vapor with dust filters) 
background. Tyvck or other chemical resistent coveralls 

All PPE required for level D 

LEL greater than 10% Closely monitor levels and infonn all personnel of situation. 

LEL gre.tter than 20%. STOP WORK AND MOVE TO A SAFE AREA. 

ENTRY LEVEL 

Initial entry level is Le,•el D. Upgrade as needed based on the action levels listed in the above table. 

1:\2785\H&S\H&S Plan_041026.doc 
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MANDATORY DAILY SITE SAFETY MEETINGS: 

Date: _______ __________ _ Project # ___________ _ __ _ 

Site:, _____ ___________ _ 

Location:, _ __________ _ __ _ 

Personnel Present: 

Weather Conditions:. _______________________________ _ 

Issues Disc:.ussed: ___________________ _____________ _ 

Incidents: ___________________________________ _ 

Prepared by: ______________________ _ 
(Signature) 
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Refuse Hideaway Landfill 
Sampling Plan - September 2002 

1.0 Overview 

Environmental Sampling Corporation 
Sampling Plan 

Refuse Hideaway Landfill 
WDNR License Number 01953 

The Refuse Hideaway Landfill is located in the SW ¼ of the NW ¼ of Section 8, T7N, R8E, 
Town of Middleton, Dane County, Wisconsin. 

The facility's monitoring program currently contains thirty-four (34) groundwater quality 
monitoring wells, twenty-three (23) groundwater elevation monitoring wells, fourteen ( 14) 
private drinking water supply wells, and three (3) surface water staff gauges. The facility also 
contains_ one ( l) leachate monitoring point, one (I) gas condensate drip leg. one ( l) _gas blower, 
thirteen (13) gas extraction wells, and eleven (l I) gas probes. The monitoring frequency and 
parameter lists for each monitoring point are included in Attachment I . Monitoring of the 
groundwater monitoring wells, private drinking water supply wells, and staff gauges are 
described in this sampling plan. Monitoring procedures for the leachate, landfill gas, and gas 
condensate monitoring locations are included in the Landfill Gas and Leachate Operation and 
Maintenanc,e Quality Assurance Plan for the Refuse Hideaway Landfill, prepared by SCS Field 
Services, Inc. and dated July 25, 1997. 

A map showing the groundwater monitoring point locations is also included in Attachment l . 

2.0 Sampling Plan Summary 

The Sampling Plan for the Refuse Hideaway Landfill outlines the approach to be followed t9 
collect representative groundwater samples from the monitoring well network at the facility, and 
to comply with regulatory requirements established in NR 507 .16, Wis. Adm. Code. Procedures 
for collecting. preserving, and handling samples from each of the monitoring points are discussed 
in the following sections 

The sampling plan indicates the foJlowing procedures and techniques: 

• Field Measurements 
• Purging Procedures 
• Sampling Procedures 
• Sample Shipment 
• QA/QC Sampling Procedures 
• Chain-of-Custody 

C:\ESC\RHL\Sampling Pwl 0902.doc 



Refuse Hideaway Landfill 
Sampling Plan - September 2002 

3.0 Field Measurements 

3.1 Groundwater Elevations 
Static water levels are measured at site monitoring wells prior to conducting purging or sampling 
activities. Groundwater elevations are determined from the field water level measurements. All 
water Je,•els should be m:easured during each event to avoid variations in groundwater levels that 
could preclude making an accurate determination of groundwater flow rate and direction. The 
water level indicator should be a portable electronic device or equivalent. which signals by audio 
or light signal when the. probe contacts the water. ESC typically uses a Solinst electronic water 
tape. The water level measurement is recorded to the nearest 0,0 I foot The water level 
measurement, top-of-casing elevation, total depth, and groundwater elevation are recorded on the 
ESC Field Information Form (Attachment 2). The water level indicator is decontaminated 
between wells using deionized water. 

Water levels are not typically measured at private water supply wells. 

3.2 Surface Water Elevations 
Staffgauge readings are recorded from the dedicated staff gauges l.ocated at each sample 
location. Readings are recorded to the 0.0 I-foot and surface water elevations are determined 
based on survey data. The staff gauge reading. base of gauge elevation, and surface water 
elevation are recorded on the ESC Field Information Form. 

3.3 Field Parameters 
Temperature, specific conductance, and pH are measured -at monitoring wells following purging, 
prior to sampling activities. Temperature is measured using an electronic device accurate to ± 
l ° C. Specific conductance is measured using a meter with automatic temperature correction 
and a range of approximately O to 50,000 µmhos. pH is measured using an electronic device 
accurate to 0.05 standard pH units (SU). Meters are d~ontamin.ated using deionized water 
between wells. Instruments ate properly calibrated and checked with standards according to the 
manufacturer's specifications on a daily basis. Any instrument malfunctions are noted. 
[mproperly operating instruments are repaired or replaced and re-calibrated prior to continuing 
sampling operations. 

Turbidity and color are visually described and unusual odors are noted. lnfonnation is recorded 
on the ESC Field Infonnation Fonn. 

C:\ESC\RHL\Sampling Pion 0902.doc 2 



Refuse Hideaway Landfill 
Sampling Plan - September 2002 

4.0 Purging Procedures 

4.1 Monitor-ing Well Purging Procedures 
Upon arrival at the well location, the condition of the well is observed and documented on the 
ESC Field lnfonnation Fonn. lnfonnation to be noted includes the following: 

• Condition of the well's identification sign, tag, or label 
• Appearance of the well 
• Condition of the lock and key 
• Well integrity, including: condition of the well, protective casing, and surface 

seal 
• Any physical problems, including: obstructions or kinks in the casing, and water 

in the annulus 
• Weather conditions (i.e., wind speed and direction, temperature, overview, and 

documentation of any physical activities upwind of the sampling location) 
• Evidence of any surface contamination 

The static water lev,el is measured as described previously, prior to the start of purging activities. 
The monitoring well purging system to be used consists of dedicated bladder pumps or dedicated 
bailers. The monitoring well is purged to dryness or until the equivalent of four standing-water 
volumes (calculated from the depth to water and well depth) is removed from the well prior to 
sampling. This procedure insures that samples are drawn from the aquifer, not from stagnant 
water left in the well between sampling events. Several of the deeper monitoring wells contain 
dedicated packers that help to reduce the purge volume. The water level field fonn (Attachment 
2) identifies the type of equipment contained in each well. Contaminated purge water is 
containerized and disposed of in the leachate collection tank located on the landfill site. 

If a monitoring well does not recharge sufficiently to allow sampling within a reasonable time 
period (48 hourS), the well is considered ''dry" for the sampling event. All results of the purging 
operation are documented on the ESC Field lnfonnation Fonn. 

Wells are sampled immediately upon completion of purging activities. lf additional time is 
necessary for wells to recharge to provide a sufficient volume of water required for analysis, this 
is documented on the ESC Field lnfonnation Fonn. 

4.2 Private Water Supply Well Purging Procedures 
Upon arrival at the private well location, the condition of the well is observed and documented 
on the ESC Field lnfomlation Fonn. Information to be noted includes the following: 

• Condition of the private well (i.e. cracked casing or cover) 
• Condition of sample location 
• Weather conditions (i.e., wind speed and direction, temperature, overview, and 

documentation of any physical activities upwind of the sampling location) 
• Evidence of any surface contamination 

C:\ESC\RHL\H&S Pl1111 _ QAP'Sampling Plan 0902.doc: 3 



Refuse Hideaway Landfill 
Sampling Plan - September 2002 

The private water supply well is purged from the faucet or spigot closest to the well. The private 
well is purged for approximately 20 minutes. This procedure insures that the sampl.e is drawn 
from the aquifer, not from stagnant water left in the household plumbing. All results of the 
purging operation are documented on the ESC Field Information Form. Wells are sampled 
immediately upon completion of purging activities. 

5.0 Sample Collection 

5 .. 1 Monitoring Well Sample Collection 
The monitoring well sampling system at the site consists of dedicated bladder pumps or 
dedicated hailers. Groundwater samples are collected starting with upgradient wells and 
continuing progressively downgradient. Data from the previous round of groundwater level 
measurements are used to evaluate the direction of groundwater flow. 

Groundwater monitoring wells at the site are analyzed for volatile organic compounds (VOCs). 
Two groundwater monitoring wells a.te analyzed for VOCs by EPA Method 524.2 (typically used 
for drinking water samples); all other groundwater wells are analyzed for VOCs by EPA Method 
8260. The laboratory's Standard Operating Procedures for analysis ofVOCs by Methods 524.2 
and 8260 are included in Attachment 3. VOC samples are collected at the l-0west flow possible 
(<I 00 ml / min.) in order to provide high-quality, representative, and consistent data. Samples 
are placed in new pre-preserved vials provided by the laboratory. VOC samples are not field 
filtered. 

A separate container is filled for the temperature, pH, specific conductance, and other field 
parameters. These field parameters are measured as described previously. All results are 
documented on the ESC Field Information Fom1. 

S.2 Private Drinking Water Supply Well Sample Collection 
The private wells are analyzed for VOCs by EPA Method 524.2. VOC samples are collected at 
the lowest flow possible (<100 ml/min.) in order to provide high-quality, representative, and 
consistent data. Samples are placed in new pre-preserved containers provided by the laboratory. 
voe samples are not field filtered. 

A separate container is filled for the temperature, pH, specific conductance, and other field 
parameters. These field parameters are measured as described previously. All results are 
documented on the ESC Field Information Form. 

6.0 Sample Shipment 

Groundwater and private well samples are placed on ice in coolers immediately after sample 
collection and maintained at a temperature of 4 ° C. ESC Field Information Fonns and signed 
laboratory Chain-of-Custody Forms are also placed in this .cooler. Sample coolers are delivered 
to the laboratory as soon as possible (within 24 hours). 

C:\ESC\RHL\~ampling P\1111 0902.doc 4 



Refuse Hideaway Landfill 
Sampling Plan • September 2002 

7.0 OAIOC Sampling Procedures 

The following QA/QC samples are collected as part of the monitoring program: 

• One temperature blank is included with each cooler; 
• One field blank is collected at every round; 
• One duplicate sample is collected for every twenty samples collected; 
• One laboratory trip blank is included with each cooler for volatile organic 

compounds (VOCs). 

Temperature blanks are provided by the laboratory and included with each cooler. Temperature 
blanks insure that samples are maintained at or below 4 "C upon arrival to the laboratory. 

Field blank samples are prepared in the field at a routine sample collection point during a 
monitoring event by filling the pre-preserved sample containers with deionized water. The field 
blank is analyzed for contamination that may occur due to site ambient air conditions., sample 
containers, coolers, cleaning pf9cedures, or preservatives. 

A field duplicate is an extra set of samples collected at a random monitoring point and labeled as 
"DUP". This is an additional sample collected from the same source, stored in separate 
containers, and analyzed independently. The samples shall be collected in proper alternating 
order for the sample point and field duplicate for each parameter. Field duplicates are used to 
document the precision of the sampling and analytical process. 

Laboratory voe trip blanks are sent from the laboratory with the original bottle shipment and 
shall remain with the samples during sample collection and sample shipment. Trip blanks are 
analyzed for contamination that may occur due to sample shipment, sample preservatives, or 
exposure to contaminants after collection. 

8.0 Chaip-of-Custody Procedures 

At the time each sample is collected, a laboratory Chain-of-Custody Fonn is completed and 
placed in the c.ooler. With the transfer of sample possession to a subsequent custodian, the 
person taking custody of the cooler signs the Chain-of-Custody Form. Upon receipt of the 
samples at the laboratory, the condition of the samples, date, time, cooler number, temperature, 
and seal number are recorded by the receiver. The Chain-of-Custody records are included in the 
analytical report prepared by the laboratory. and are consolidated as an integral part of that 
report. 

As part of the Chain-Of.,.Custody procedure, each sample container is labeled with the sample lD 
number, bottle type and size, preservative, and filtering requirements. 

C;\ESC\RHL\Smnpling Plan 0902.doe- 5 



Refuse Hideaway Landfill 
Sampling Plan - September 2002 

Attachment 1 

Refuse Hideaway Landfill 
Sampling Schedule 

and Maps 



TASK 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

REFUSE HIDEAWAY LANDFILL 
DANE COUNTY1 WI 

2002 MONITORING SYSTEM SUMMARY - 0S/02 

GROUNDWATER 

MONITORING POINTS PARAMETERS 

P-1O, P-1 S, P-3S, P-4S, P-8BR, P-8O, P-
8S, P-9O, P-9S, P-18S, P-21O, P-23D, P-
23S, P-25BR, P-25O, P-25S, P-28S, P- groundwater elevation (ft MSL) 
30S, P-33O, P-33S, P-36O, P-36$, P-38S, 
P-39S, P-40S, P-41 $, P-42S, PW-Sather" 

P-16S, P-16O, P-17S, P-20SR, P-21S, P-
210, P-21 BR, P-22O, P-22S, P-24O, P- groundwater elevation (ft. MSL), 
24E, P-25S, P-25O, P-25BR. P-26S, P- field pH, field conductivity, field 
260, P-27O, P-27S, P-29S, P-30O, P- temperature, voes (8260) 
301"", P--31D, P-311A, P-3118, P-31S, P- ("" Use voes by 524.2 for PW-301 
32S, P-32O, P-34S, P--34O, P-35S, P-35D. and PW41D.) 
P-40O, P-401, P-41O"", OUP-01, FB--01 

P-1 D, P-1 S, P-3S, P-4$, P-8BR, P-8D, P-
8S, P-9O, P-9S, P-18S, P-21O, P-23O, P-
23S. P-25BR, P-25O, P-25S, P-28S, P-

groundwater elevation (ft MSL) 30S, P-32O, P-32S. P-33O, P-33$, P-35S, 
P-35O. P-36O, P-36S, P-38S, P--39S, P-
40S, P-41S, P-42S, PW-Sather• 

P-16S, P-16O, P-17S, P-20SR, P-21S, P-
210, P-21BR, P-22O, P-22S, P-24O, p. groundwater elevation (ft. MSL), 
24E, P-25S, P-25O, P-258R, P-26S, P- field pH, field conductivity, field 
260, P.:27O, P-27S, P-29S, P-30O, P- temperature, voes (8260) 
301"", P-31O, P-311A, P-311B. P-31S, P- ("" Use voes by 524.2 for PW-301 
34S, P-34O, P-40O, P-401, P-41O°, DUP~ and PW41O.) 
01, FB-01 

P-1O, P-1S, P-3S, P-4S, P-88R, P-8D, P-
8S, P-9O, P-9S, P-16D, P-16S, P-18S, P-
21BR, P-21O, P-23D, P-23S, P-24O, P-
25BR, P-25O, P-25S, P-26D, P-26S, P-

groundwater elevation (ft MSL} 28S, P-29S, P-30S, P-32D, P-32S, P-33O, 
P~33S, P-34S, P-34D, P-35S, P-35O, P-
36D, P-36S, P-38S; P-39S, P-40S, P-41 S, 
P-42S, PW.:Sather• 

P-17S, P-20SR, P-21S, P-21D, P-22D, P- groundwater elevation {ft. MSL}. 
22S, P-25S, P-25O, P-25BR, P-27O, P- field pH, field conductivity, field 
27S, P-30D, P-301"", P-31D, P-311A, P- temperature, voes {8260) 
311B, P-31S, P-40O, P-401, P-41O ... , OUP- (*"Use voes by 524.2 for PW-301 
01, FB-01 and PW410.} 

FREQUENCY 

May 2002 (then 
every third year • 

next event in 2005) 

May 2002 (then 
every third year -

next event in 2005) 

May (20'03, 2004, 
2006, 2007, etc.) 

May {2003, 2Q04, 
2006, 2007; etc.) 

November 

November 

" = PW-Sather is aJrrentty inaocessable for water level measurements due to the condition of the well cap. 

Page 1 of2 



TASK 

I, 

IL 

REFUSE HIDEAWAY LANDFILL 
DANE COUNTY, WI 

2002 MONITORING SYSTEM SUMMARY • 05/02 

PRIVATE WEUS 

MONITO~ING POINTS PARAMETERS 
PW-Sather, PW-Plummer, PW-Bula, PW-

Wheat/Krueger, PW-Tantrow/Thompson, field pH, field conductivity, field 
PW-Summers, PW-Noles, PW- .temperature. voes (524.2) 
Stoooleworth 
PW-Sather, PW-Palo/Bowler, PW-
Sommers, PW-Fos.ter/Thesen, PW- field pH, field conductivity, field 
Durand. PW-Wagner, PW-Rounds, PW- temperature, voes (524.2) 
Noles PW-Stoooleworth 

SURFACE WATER 

FREQUENCY 

May 

November 

TASK MONITORING POINTS PARAMETERS FREQUENCY 
I. S-1, S-2, S-3 surface water elevation ft. MSL Ma & November 

Contads: 
Pat Letterer - CT Laboratory: (800) 228-3012 
Hank Kuehling • WONR: (608) 275-3286 

Directions to site: 

Reporting: 

194 west to the beltline (HWY 12-18). Exit at Hwy 14 (Lacrosse, Spring Green), tum left Tum 
right into driveway before billboard (ShoeBox}. 7562 Hwy 14 

Groundwater and private well monitonng results including elevations (cover letter and analytical) 
to WDNR In January and July. (ESC) 

Page 2 of2 
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B8 

:&9 

B.to 

BU 

B12 

' 

Christmas Tree Farm 
4610 Rocky Dell Rold 

Middleton. Wisconsin 53561 

~ 
Choose and Cut Christmas Trees 

Spaded Live Trees 

Owners: Richard W. Swnmcn 
William B. Summers 

Foe Infonnation: 
608183 t 4414 

: . ·; __ ,,,.. •' \.· . . . 
-#'·' , . 

86 

BS 

C7 C, 6 

Cl. 

Al2. 

A 13 

\ 
/?- 2. ':; It /4 

A 10 

A9 

AS 
8 41- - - ---~-.111-~-71:------; 

R7 
B3 

Bl 
' . 

A 

A4 

Al 



Refuse Hideaway Landfill 
Sampling Plan - Sc;ptember 2002 

Attachment 2 

ESC Field Information Forms 



ENVIRONMENTAL SAMPLING CORP. CROUNOWATIR MONITORING FIELD FORJ\I 
MONTH 2001 

................... , ....••......•....•••..•. ,.,.la.,.._ ...................................... ·······••·••····-·•·••······················•s.-..... ,.... ....... .., ............. ..._ ............. ...... - ........ 
"""' 

c., -- ........ ••• Tooal "'""'Clol. ...... ,._,..... .....('IIM.., ~ c- ,_ T..-AAff .. 
··• a.a. """' 

,... Do,- ""' -·- ..... N (II.I I•~ ~ -· ,... 
~ (1rQ 1'- - -- - ..... -.... ~,.- ~ .... ,. ·-· ... ........ - - - - -P-17S 

1081 .75 !SU 

P-20SR 961.78 64.4 

P-21S 936.43 19.6 

P-220 
1088.94 217J 

P-22S 1088.20 185.2 

P-270 1095.56 204.3 

P-27S 
1095.23 188.1 

P-29S 
11.63.10 253.1. 

P-300 932.97 287.4 

P-301 930.94 1.40.7 

P-310 915.71 2SS.9 

P-311A 916.77 93.2 

P-311B 916.49 132.7 

'Casing l.D. (~ ) ..-.> GIDcm p,r Foal III Gil I Wdl 1/ohme. WeMhcr. Wind Speed DiNctloq_ Temp. 
1s we11 .,.:, o.en ""'· 2" Well -. 0.163 -1. 3~ Well"'° 0.l17 4• <w> 0.6Sl p,I. Dole: 0-'Cl"iew: 
Olberkcmart.s: Date~t l.hal: 

pHMNF: pH1.0 • pH 4.0• Slope-
Spee. Cond. Meter. Suindord• _ __ Relduic-
Temp.: Standard-__ Radiitr 

Snt Namc: Bmi~ Hisklnx ldlllllill ENVIRONMENTAL O ient: 
Sile Address: _Middleton. WI SAMPLING f'N!.ject: ,...c:_t_ of _ 7_ 
ESC Paionacl: CORPORATION Prepared by: Date: 
£SC Fffl 

◄ 14--417-5033 
Cbcc;kc,dby: Dal~: 



EN\'IRONM £NTAL SAll1PUNG CORP. GROUNDWAT ER MONITORING FIELD FORJ\1 
!\tONTII 1001 

• - •--•••••• ... •••• • ••••..,.•• • .. • ••••-tt.••-•• •••P•ralna. P11u-t• ••••• .. • •••11••• • • • •••• •••,..••..., ....... ................. .. _. ..••......•.•.•.... -s.., latr Plk11t•••••• - .-.•••• ••• ••• •.,,•••••••• ,. .. - "•" .... c:... -- ........ w., ... Te..i \\'"., ... Oil. ....... _._....., ...-.. c.. ai.. .,_ .,_....., .. 
~.aLa. - """'· -- .... --- D.,a «a.l 11\J I•~ (.-l - ,_ ,C.., /ll'Q ~ - ....,.,_ - .... ._, .., IU .__ , ..... , 

""' ·-· - n ... - - - ,_ -
P•31S 916.59 2S.4 

P-34O 
1090.98 273.4 

P-34S 1091. 10 183.7 

P-35O 
1087.70 2S0.8 

p.3S5 1087.90 183.6 

P--400 922..98 253.S 

P--101 922.28 102.8 

P--11O 924.82 103.0 

P-1O 926.67 

P· 1S 924.39 

P-3S 932.79 

P--1S 929.89 

P-88R 929.53 

oCasina l.D, (iftdles) oo Gallons per Fo« '° Get I Well Volume.. WCMber:W-mdSpeod Oncuon Temp 
I.S" Well qa> 0.091 nl. 2" Wcll <w>0.163 u l. 3" Wd l <-> O.l77 . ~ <-> 0.45.' ut. Dile: °'~ 
Olhcr Ranarb: DMc~u.ed· 

pH Meler: pH7.0 • pH 4.0 • SlGp:-
Spcc.C-S. Mc:1a-: Slandanl • __ keedinr 
Temp.: Slllildard-__ Racti»r 

Sitt N:ame: Rd11$e Hidai,.,.y Landfill t.NVIRONMENTAL Client: W ONR 
Site Address: __ Mlddlet0n, WI SAMPLING Project: Pqe:_ 2 _ of _ 1_ 
ESC Personnel: CORPORATION Prq>aml by: Dale: 
ESC F'F#l 

◄14-417--5033 Chedtcd by: Date: 



ENVIRONMENT AL SAJltPU NC CORP. GROUNDWATER MONITORING F1ELD FORM 
MONTH 2001 

.............................. , . ., ............... ,..,... "·-··········· ....................... _,.__. ................................ ............. s •• , u •• ,..sc•••-•························· ..... - .. _ .. 
~ - -w• ........ ,.._ ,.... \\1M•C-. ....... A_,... .,_-. .. °'"" °'"" 

,_ ,._,.... .. 
1"',U1'. - ,,.. 

~ ~ - - 114 N 1•-.i (IOI,) - ,,.. 
~ ~ 

,._ - A ... - - - -- no ••. , , ....... 1 .... ,.._, ..... - ~ 
,_ ·-P$ 

930.98 

P-35 932.50 

P-90 930.43 

P-&S 932.09 

P-160 936.30 

P-16$ 935.96 

P· 18S 
1020.57 

P·21BR 
935.19 

P-21D 935.81 

P-23D 961.53 

P-2~ 961.71 

P-24D 927.25 

P-24E 927.39 

•Casifta l.D. (iac:lw:s) <"> Gallam per Foat IO Get I Well Vohlmc, W_._ Wind Speod DirecriOl'I l'cmp, 
IS Well 00 o.m 1W 2" Welt_. 0.163 nl. l" Wdl ,c,o 0.317 4~0> 0.&Slaal. D&t: ~ 

Ollw:l-a-b: ~ Eqwpment Used: 
pHM-. nH7.0• pH 4.0• SlClpl"'. 
Spec. "--1. M-. Staa4ard • _ _ R.e.adlllr 
l'emp.: Sliotlrd-__ Reacliar 

Sit~Nlllle: Btfila l:fa1£tDX l.lolllill ENVIRONMENT AL O ian: 
Sile Address: _ _ _ MiddldOII, Wl SAMPLING Project Pqe: _ 3 _ of _ ?_ 
ESC Pmonnel · CORPORATION Prq,vc,dby: Oele: 
'E.SC FFft 

◄14~17-5033 Checked by: Dile: 



&NVIRONMENTALSAJ\IPLINC CORP. GROUNDWATER MONITORING F1ELD FORM 
MONTH .1002 

······••-.rt••······················--······•-hNla. Pb:aa••· .. •··•••··•••••· .. ···········~ ·t1-••••"•-•••111•••••••••-♦-•••-••••••••••••••••Sam1 Ii•• Pltas:t.,~••·•••••••-••••••••••••••-• ,.., ... - ....,.., 
~ - ... _ - ....... - ..... w-c;,,,. ......... A_,.,.. ...... -.. c.- c- ,... . ,_.....,. ., 

-L1'- an. ,_ ti,, ..... 
~ ti,,- "'-"'114 Ill! t•~ ~ ..... 1-. .. (U'() 1!:P - ..,.._ - - -- ~-· ...;.,., .-, .... Jl4, ... \ ·l'ff"l'ill no .. - -· '-" 

P-258R 943.27 

p.2s0 943.86 

P--25S 943.14 

P-260 1149,63 

P•26S 1150.$5 

P-28S 1124.33 

P•28D 

P-30S 932.61 

P-320 942.66 
I 

P-32S 943.73 

P-330 928.50 

P-33S 928.55 

P-360 924.34 

-Casin& LO. (inches) _, Oalloas pet f'ootlO O:t I Wtll Volume. Wcalhcr: Wind~ Oln:cliQQ T'cmp. 
IS" Well <-:> 0 .092 ttl. 2"Well ,,_O.l6l ,.., 3" Well <.>-> 0.371 4" <-> 0.6S3 nl. o.i.e: O,,'C:Nicw. 
Odierltcmarb: DIile Equipment US>od: 

pH MC!1Cr. nH7.0• nH4.0• SI.,-
~ Coad. Mtter. ~•-_.Reading-
T'emp.: Suindani-__ llc.d!Q&-

Site Name: Refllse Hldea"''GY Landfill ENVIRON1'tENT AL Client: W DNR 
Site Addrcst: __ Middleton, WI SAMPLING Projcc:t: f>aae:_4 _ of _ 7_ 
ESC Pttsomd: COIU'ORA TION Prepamiby: Oak: 
6$C fflll 

414--427-5Ql3 Ch~by: Date.: 



ENVIRONMENTAL SAl\tPUNC CORP. CROUNOWAT&R MONITORING FIELD FORM 
MO~"TH ,_1001 

................................. .. ,. ...................... ,..1 ••.... fl .................... 11-••••••••••••• 
• ......... ., ............ .... ilt . .... ....... ,,.. ..... ., •• ,,~ ... s.m1 Ila• Plli11e•••·•· .. ··••*--••············--·· 

'htiof - ....... ""- Ci•.~ -- ...... -- ~ "' ..... C-4.. ........ - ........ ..... c-. .. c.. c.. ,-... ,...._ 
"' "'""U>, - no,. 

~ ~ -- ...... (It_) 114 1•~ (1,1,1 - - ,ti (trQ ~ - -- - - -,_ """"-1 ,_,., - th- ln'Ql - - - -P.36S 924-49 

P-38S 923.21 

P-39S 946.08 

P-40$ 922.01 

P-"1S 925.58 

P-42S 917.62 

S-1 913.61 

S-2 910.86 

$-3 909.04 

~"' c:0U.t(:T10,j -•Ca$ifta l.D. (indlCI) .._ Gallons pet FOOi to Get I Well v~ Wllllber: W'nl ~ ~Taap. 
1.SnWdl.,..:, (>cl/92 ... ,. l " Well <-> 0.163 lllll. 3~ Well«> OJ11 . ~<-.>0.653-•. DIie! OveM-
Olllef~ Ollle£quipaientUICd: 

pHMdcr. pl-17.0• t>H4.0• Slope-
Spee. c.-1. Meter: Stlndw• __ Rcldi!)r 
Temp.: Stalldanl-_· -~ 

St~ Name: Refuse Hideaway lAndfill ENVIRONMENTAL Client: W DNR 
Site Addreu: __ Middleton, WI SAMPLING Proj-ttt: l'lgc: _s _ of _ 7_ 
£SC Personnd: CORPORATION Prepa,odby: Dall:; 
ESCmt 

414-427-5033 Chd:kcdby; Dale: 



ENVIRONMENTAL SAMPLING CORP. GROUNDWATER MONITORING FIELD FORM 
MONTH , 1002 

............................................. , • ..,;,-1'1.asc••·········--···················· •·• ••••••• ••••••••·••••••••• .. •• •••••• •·••• •••S.•aliaa nasc:••••••••••••••••••••••••••••• 
'(" ... - ... .. ~ - -- -- ..,._ ,._ w-c.i. ...... .. _,.,... ..... c-. .. c.o. -· ,_ -- ., 

_L._ ..... ,_ 
Do,- " .. -- Dofo~\11-1 (11,l 1•-i (pl.I .... - .!!.. lll."q 

,._ - ..... ,.,... - .... ....... - fl◄'"-' ,-., ,._. ....... , - (1 ...... 
,.,... ..... - - ------__ , 

,..._ __ , 
"""-
PW -
~ 

-----~ 

' 

•~ 1.0. (ilohes) ,c:,,o Gillen ptr F'- IO Gd I Wdl Volwnc. Wellber: Wind Spee,I ~Taap. 
I ..S .. Wdl ""° 0.092 ul. rWell<>o>0.16Jul. 3" Wdl _, 0.317 4~ oc> O.&Sl _, Date: o,.~ 
Olha-RCll\alb: 0- Equipment Used: 

pH Mctcr: pH7.0 • pH4.0 • siq-
Spec. COlld. t.tetcr: Slaawt.d•--~ 
Temp.: Si.nderd-__ l!.adiQr 

Site Nune: Rd\ise Hideaway Landfill ENVIRONMENTAL Cliatt WDNk 
Site Address: _ _ Middleton. WI SAMPLING Pn)ject: ~ :_6_ of _1_ 
£SC Pasolllld: CORPORATION ~by: Otte: 
EScmu 414-417-5033 Oleckedby: Otte: 



ENVIRONMENTAL SAMPLING CQR P. CllO llNDWA TEil MON_ITORING FIELD FORM 
MONTH l OOl 

• .-. .. ~•••••••.•~••••••·••••-•••~•••••••••••*•P•-t.. P:battti-••"'•••••••~•••••.-•••••••••••••• •••·••••• .. • • ••• •••••••••• -•••• ••·• 111•••••••--••S1• 11 U•• Pbse:•-••••••••••••••• .. •••••••••--• 

"""" - ......... -~ Ga -.. ,.. ...... .. _ 
~ -.; • ..,...Otl ........ .. ~~ "'°"c_ .. c-. ~ ,_ TMAIU!r et ..... 1 ... .... ,.,_ -- ~ ~ ...... 114 114' 1,-, Dalt - "'' lH"Q ~ - .ut.«1111.et· - - ,,,_ .... nu.~, ...... , MU ,,, .... , -· - - -· -P'W-S-. 

PW-l'WI -
PW--__ , ---
PW-W.O,.. --
~ 

PW-
~ 

"Cuina l.D. (in:ches)-. Gallolls per fOQ( to Get I Well Volume. Wealller. Wind Spc,ed DiroctiOCI Temp. 
1.s~ Well <-> 0.092 •al. :r Well<-> 0 .163 al. l"Wtll<>->0;)'77 4"<><>0.6$3HI, Date: ~.\\~ 
~~ Date~ Used: 

pH Meter: om.o- off 4.0 • st.-: 
Spce.Clln!d. Meter: Sllnclard • __ Readinr 
Temp,: ~--lwdinr 

Site Naim: Refuse Hideaway Landfill ENVJRO~MENTAL Client: W DNR 
Sue Adclrcu: __ Middleton, Wt SAMPLING Ptojffl: Page:_7_ of _.,_ 
ESC Penomtel: CORPORATION l'lq>aRd by: Da~ 
ESCfffl 

414-417-5033 Checked by; Dat~ 



Welll.D. Total Depth (ft) 

P-1D 
P-1S 
P-3S 
P-4S 

P-8BR 
P-8O 
P-8S 
P-9O 
P-9S 
P-16O 42.90 
P-16S 17.20 
P-17S 158.80 
P-18S 

P-20SR 64.40 
P-21BR 148.30 
P-21O 41 .60 
P-21S 19.60 
P-22O 217.30 
P-22S 185.20 
P-230 
P-235 
P-24O 25.20 
P-24E 52.50 

P-25BR 140.30 
P-25O 96.30 
P-25S 29.40 
P-26O 237.60 
P-26S 262.10 
P-27D 204.30 
P-27S 188.80 
P-28S 

WDNR - REFUSE HIDEAWAY LANDFILL 
WATER LEVELS 

MONTH ______ 2002 

Page 1 of 2 

TOC Elevation (msl) Depth to Water (ft) Groundwater 
Elevation (ft/msl) 

926.67 926.67 
·924.39 924.39 
932.79 932.79 
929.89 929.89 
929.52 929.52 
930.98 930.98 
932.50 932.50 
930.43 930.43 
.932.09 932.09 
936.30 936.30 
935.96 935.96 
1081.75 1081.75 
1020.57 1020.57 
961 .78 961.78 
935.19 935.19 
935.81 935.81 
936.43 936.43 
1088.94 1088.94 
1088.20 1088.20 
961.53 961.53 
961.71 961.71 
927.25 927.25 
927.39 927.39 
943.27 943.27 
943.86 943.86 
943.14 943.14 
1149.63 1149.63 
1150.95 1150.95 
1095.56 1095.56 
1095.23 1095.23 
1124.33 1124.33 

Equipment in well 

None 
None 
Bladder 

Bailer 
None 
None 
Bailer 
Bladder/oacker 
Bladder 

None 
None 
No.ne 
None 
None 
None 
None 
Bladder/oacker 
Bladder 

Checked by: ____ _ 
Date: _______ _ 

acedesclgroundwater tablesi'templates/rtil.xts 



WDNR - REFUSE HIDEAWAY LANDFILL 
WATER LEVELS 

MONTH. _____ 2002 

Page 2 of 2 

Well l.D. Total Depth (ft) TOC Elevation (msl) Depth to Water (ft) Groundwater 
Equipment in well Elevation tft/msl) 

P-29S 253.10 1163.10 1163.10 Bladder 
P-30D 287.36 932.97 932.97 Bladder/oacker 
P-30I 140.70 930.94 ,930.94 Bladder/packer 
P-30S 932.61 932.61 
P-31D 255.90 915.72 • NIA Bladder/cacker 
P-31IA ,93.20 916.77 • NIA Bladder/oacker 
P-31I8 132.70 916.49 • NIA Bladder/oacker 
P-31S 25.40 916.59 916.59 Bladder 
P-32O 176.20 942.66 942.66 None 
P-32S 39.50 943.73 943.73 None 
P-33O 928.50 928.50 
P-33S 928.55 928.55 
P-34O 273.40 1090.98 1090.98 Bladder/oacker 
P-34S 183,70 1091.10 1091.10 Bladder 
P-35O 250.80 1087.70 1087.70 Bladder 
p.355 183.60 1087.90 1087.90 Bladder/oacker 
P-360 924.34 924.34 
P-36$ 924.49 924.49 
P-38S 923.21 923.21 
P-39S 946.08 946:08 
P-40D 253.50 922.98 922.98 Bladder/packer 
P-40I 102.80 922.28 922.28 Bladder/oacker 
P-40S 922.01 922.01 
P-41D 103.00 924.82 924.82 Bladder/oacker 
P-41$ 925.58 925.58 
P-42S 917.62 917.62 

S-1 913.61 913.61 
S-2 910.86 910.86 
S-3 909.04 909.04 

• - Probe could not be inserted due to pump, 

Checked by: ____ _ 
Date: _______ _ 

acedesc/groundwater tablesltemplates/ml.xls 



Refuse Hideaway Landfill 
Sampling Plan - September -2002 

Attachment 3 

CT Laboratories 
Standard Operating Procedures for 

Volatile Organic Compounds 
EPA Metl,ods 524.2 and 8260 



Commonwcaltb. Tcthnolol)'. Inc. 
Orgmucs_ !Aooratory Secliott 

Analysis ·o1volatile 
Organic Compounds by GCIMS 
For Safe DrinJcing Water 

1.0 SCOPE/APPLICATION 

SOP NO: 524'0B 
PageloflO 

Rev. I 
· 031181()() 

This method is used to determine volatile organic oo.wpounds in drinking water. Sec Table l fur 
analytc list. 

Tho volatile COmp()unds e.rc i.n1roduced into gas c:tu.-omatograpb by the pw:ge and trap method. Inert 
gas is bubbled through the sample to pwgc the volatile organics onto an adsorbent np. The 
an.alytes on the trap arc then desori)eci onto a gas chromatograph with mass spectrometer as tho 
detection mechanism. 

1'he purge and ti'ap/GC-MS system is calibrated with known analyte oonoent:rations and internal 
standards. Both qwmtitative ~ qualitati~ analyses arc applicable. 

Table 1. Analyte List 

Aaalyte Analyte 

Be.a.tene l .3-Dichloropropanc 
Bromobeuzt!oe 2,2-Dichloropropane 

Bromochioromcthane 1.1-Dicbloropro~ 

Bromodi.chloromethane cis-l,3-Dichloropropene 

Bromofann ttans- l,3-Dichloropropenc 
Bromomethane Ethylbeozcne 

n-Butylbenzene Hexa.cblorobuta.diene 

sec-Bufyl.benzcne Isopropylbenzenc 
tort-Butylbenzeno p-Isopropyltoluene 

Carbon tetn,c:hl.oridc Methylene chloride 
Chloroben:zene Methyl tert butyl ether 

Chlorocthane n-Propylbmzene 

Chloroform Styrene 

Chloromethane 1, l .1.2-TctRchlorocthanc· 
2-Chlorotoluene l, l,2,2-T etracbloroethane 

+cblorotolucnc Tetracblorocthene 

Chlorodibromometha.nc Toluc:uc 
l,l-Dibromo-3..chloropropane l ,2,3-'rricblorobcmcne 

l,2-Dibromo~e 1,2,4-Trichlorobemene 

Dforomomcthanc l , l, 1-Trichloroethanc 
I. I. 2-Trichlorocdlanc .. 
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l ;3-Dichlorobenzene 
l ,4-Dichlorobenzene 
Dichlorodifluoromethanc 
l, 1-Dichloroethane 
l ,2-Dichloroethane 
L, 1-Dichlorocthene 
cis-l ,2-Dichloroethene 
trans-l,2-Dichloroethene 

l ,2-Dichloropropane 

2.0 REFERENCES 

2.1 EPA SW-846 Method 524.2 

3~0 DEFINITIONS 

BFB: 4-bromofluorobenzene 
ElCP: e.xtracted ion current profile 

SOP NO: 52408 
Page 2 of 10 

Trichloroethene 
Trichlorofluoromethane 
l,2,3· Trichloropropane 
1,2,4-Trimethylbenzonc 
l ,3,5-Trin1ethylbenzenc 
Vinyl chloride 
o-Xylenc 
m & p-Xylenc 

GC-MS: gas chromatograph-mass spectrometer system 
LFB: laboratory fortified blank 
LRB: laboratory reagent blank 
MDL: method detection limit 
RF: response, factor 
RRT: relative retention time 

4.0 SAFETY 

Rev. l 
0!)/20/02 

4. L Gloves and protective clothing should be worn to protect against unnecessary exposure to 
hazardous chemicals and contaminants in samples. All activities petfonucd while 
following this procedure should utilize appropriate laboratory safety systems. 

5.0 METHOD 

5.1 APPARATUS & MATERIALS 

PROPRlliTARY 

5. l . L Sample Containers - 40 m.L screw cap vials with a Teflon faced silicone septum 
preserved with HCl. C'VOA vials") 

5. l.2 Purge and Trap System - The purge and trap system consists of three separate 
pieces of equipment.: purging devic-e, trap, and desorber. The current systems are 
Dynatrap PTA30WS and Tekmar 2000. 
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5. l.2.1 The glass purging tubes are of 5 mL or 25 mL in size. The all-glass 
purging device should be designed to accept 25 ml samples with a water 
column at least 5 cm deep. A smaller (5 mL) purging device is 
recommended if the GC/MS system has adequate sensitivity to obtain the 
method detection limits tequi~ however, the 25ml sparge tube has 
demonstrated acceptable performance. 

5.2.2.2 The trap currently used is Supelco Type K. By method, the trap must be 
at least 25 cm long and have an inside diameter of at least 0.105 inches. 
Startitig from the inlet, the trap should contain LO cm of methyl silicone 
coated packing and the following amounts of adsorbents: 33% of 2,6-
diphenylenc oxide polymer, 33% of silica gel, and 33% of coconut 
charcoa.L 

5. l .3 Gas Chromatography/Mass Spectrometer/Data System (GC/MS) 

5. l.3.1 Column Supelco, 30 Meter x 0.53 mm ID, l. l um film thickness 

5. l.3.2 Hewlett Pad--ard Series n Gas Chromatograph 

5. l.3 .3 Hewlett Packard 5972 Mass Spectrometer 

5. l.3.4 Hewlett Packard Chem Station Data Management System (version 
GL701AA V. A.03,00. 

5. l.4 Syringes 

5.1.4.l Micro syringes - 10. 25, 50, and .LOO µL 

5.2 REAGENTS 

5.2. l Purge and trap grade methanol 

5.2.2 Reagent grade water, organic free, 18 mcgaohm quality 

5.2.3 Standards and lntemaJ Standards: (see to Table 1) 

5.2.4 Tuning standard: 4- bromofluorobenzene (BFB) working solution: 50 ug/mL. 

S.3 PROCEDURE 

5.3. l San1ple Storage 

5.3. l. l Store sample at s 4°C until analysis. The sample storage area must be 

of organic solvent vapors and direct or intense light. Samples are stored 
in a location separate from analytical standards. 
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5.3.2.2 Analy:ze all sample within 14 days of collection. Samples not analyzed 
within this period must be discarded and ~ollected. {7 day hold•time if 
not prescived) 

5.3.2 Settings and Requirements For The GC/MS Volatile System 

5.3.2. l The following tables set forth instrument settings fur the daily use of the 
Dyna Trap Purge and Trap System: 

•.. ''.PARA.METE.RSETTlNGS FORTEKMAR.2000 
.. . ~ ., :. . . . •:, •· . . /·'- .. . ··,- . ·-- ,· ·-

Standby 30°c 

Preheat 40° C (soil) NI for ,vater 

Purge l l. 00 minutes 

Dry Purge 0 .0 minutes 

Desorb Preheat 24s0 c 

Desorb 2.00 minutes at 250° C 

Bake l LOO minutes at 275 ° C 

Auto Drain Off 

Valve 130 ° C 

Line l30°C 

Mount 40 ° c 

Gas Helium 

Flow 40 ml / minute 

5.3.2.2 The temperature program for the DB.624 column for the analysis of 
san'tples is below: 

St.ail t~p 
. •oc . 

32 

32 

75 

155 

32 

75 

155 

185 

.. ·= .• •;_'·. 

Rate. •• 
~c/th\;,litt ·• . 

0.0 

5.0 

5.0 

8.0 

3.00 

0.00 

0.00 

0.00 
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5.3.2.3 The injector is a split/splitless injector operated in split mode with a 1: lO 
split. The injector temperature is 200 °C 

5.3.2.4 The MS detect.or parameters are subject to change to achieve optimum 
chromatography. See instrument maintenance logbook for recent change 
as with documentation residing in the appropriate instruments' tuning 
logbook. 

5.3.3 Preparation Of Calibration Standards 

5.3.3.l Calibration Standards - Calibration standards at a minimum of five 
concentration levels should be prepared from the secondary dilution of 
stock standards. Prepare these solutions in water. One of the 
concentration levels should be at a concentration near, but above, the 
detection limit and at or below the reporting limit The remaining 
concentration levels should correspori.d to the expected range of 
concentrations found i11 real samples but should contain each analyte for 
detection by this method. 

5.3.3.2 Internal Standards - The internal standards used are chlorobenzcne-ds, 
1,4-difluorobenzenc, and tluorobenzene. Other compounds may be used as 
internal standards as long as they have retention times similar to the 
compounds bei11g detected. by GC/MS. 

5.3.3.3 St1rrogate Standards - The surrogate standards used are 1,2-
Dichlorobenzene-<4 and 4-Bromotluorobenzene. Other compounds may 
be used as surrogateS. depending upon the analysis requirements. A stock 
surrogate solution in methanol should be prepared. 

5.3.3.4 4-Bromofluoroben.zene (BFB) Standard - A standard solution containing 
50 ug/mL of BFB in methanol should be prepared This solution is used 
for the daily "tune check." 

5.3.3.5 Prepare fresh stock standards for gases weekly or sooner if comparison 
with check standards indicates a problem. Reactive compounds such as 
2--chlorocthylvinyl ether and styrene may need to be prepan..-d more 
frequ~ntly. All qthcr standards mllst be replaced after ono month. or 
sooner if comparison with check standards indicates a problem. Both gas 
and liquid standards must be monitored closely by comparison to the 
initial calibration curve and by comparison to QC check standards. It 
may be necessary to replace the standards more mquently if eid1er check 
exceeds a 20% difference. The initial calibration is prepared from an EM 
Science stock standard, and the c-0ntinuing calibration standard is 
prepared from an Ultra Scientific stock standard. 

5.3,3.6 Preparation of standards is documented in the Volatile standards log book. 
Each standard solution is documented \\ti.th the standard name, 
concentration, preparation date, c.xpimtion date as well as a standard 
number that is unique to that standard. 

5.3.4 Calibration and Standardization 
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5.3.4. L The GC/MS system tune must be verified at the begimting of every 12 
hours. The tuning compound is BFB. The tuning acceptance criteria 

are listed below: 

'·· .. .. ,.•••· . . 
' ~ .. . .• 1,.,, ~ 

I• ,: M.ass (m/z) . t~ ' . . :..:' t ., . -, -:,~l>Ull~~ce· ~rif ~yti: · 
.. -.. ,. .; I'._ 

' .. . 
' .. ~ .- " ~ 

50 15 to 40% of mass 95 . 
75 30 to 80% of mass 95, 
95 Base Peak, l 00% Relative Abundance 
96 5 to 9%ofmass 95. 
173 <2%ofmass 174. 
174 >50% of mass 95. 
175 5 to 9% of mass 174. 
176 >95% but <101% of mass 174. 
177 5 to 9%ofmass 176. 

5.3.4.2 The system calibration is based on at least 5 levels of standards utilizing 
the intemal. standard method of quantitation. The curve is generated using 
the relative response factor (Rf). 'The data system tabulates the area 
response of the characteristic ions against concentration for each 
compound and each internal standard. Calculate response fa<:tors (RF) 
for each compound relative to one of the internal standards. The internal 
standard selected for the calculation for the RF for a compound should be 
the internal standard that has a retention time closest to tl1e compound 
being measured. The Rf is calculated by the data system as follows: 

where: 

As X C t.S 

RF = ----
Ats x: Cs 

~ = Area of the characteristic ion for the compound being 
measured in the calibration standard. 

Ats= Area of the characteristic ion for the specific internal 
standard. 

Cis= Concentration of the specific intema). standard. 
C, = Concentration of the compound being measured in the 

calibration standard. 
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5.3.4.3 lf the RSD of the RFs is less than 20%, then the RF is assumed to be 
constant over the calibration range. and the average response factor may 
be used for quantitatio11. lf the RSD of any analyte or surrogate mean 
RF exceeds 20%., either analyze additional aliquots of appropriate 
calibration solutions to obtain an acceptable RS D of Rfs over the entire 
concentration range, or take action to improve GC/MS perfonnanc.e. 
Surrogate compounds are present at the same concentration on every 
sample, calibration standard, and all types of blanks. 

5.3.4.4 As an alternative to caJculating mean response factors and applying the 
RSO test, use the GC/MS data system software to generate a linear or 
second order regression calibration curve. If this is used, a correlation 
coefficient of at least 0.995 must be acheived, 

5.35 Daily GC/MS Calibration 

5.3.5.1 Continuing Calibration Check - Verify the MS tune and initial calibration 
at the beginning of each 12 hour work shift during which analyses are 
perfom1cd. using the following procedure. 

Introduce into the GC (either by purging a laboratory reagent blank or 
making a syringe injection on the trap) 25g of BFB and acquire a mass 
spectrum that includes data for m/z 35-260. If the sl)e(:trum does Mt 
meet all criteria" the MS must be retuned and a~usted to meet all criteria 
before proceeding with the continuing calibration check. 

5.3.5.2 The calibration curve for each analyte n'tust be validated against the 
calibration check standard once every 12 hours of analysis tun.e. The 
calibration check standard should be at a concentration near the midpoint 
of the calibration curve (i.e. 2.0 ppb) and is prepared from a second 
source from the initial calibration standard. This standard is referred to as 
the Laboratory Fortified Blank (LFB). [f the percent difference for each 
compound is less than 30%, the initial calibration is assumed to be valid. 

5.3.5.3 Detemune that the absolute areas of the qua.ntitation ions of the internal 
standard and surrogates have not decreased by more than 30% from the 
areas measured in the most recent continuing calibration check, or by 
more than 50% from the areas measured during the initial calibration. ff 
these areas have qecreased by more than these amounts. adjusm1ents must 
be made to restore system sensitivity. 

5.3.6 Sample Introduction and Purging 

5.3.6. I BFB tuuing criteria and daily GC/MS caJibration criteria. must be met 
before analyzing samples. 

5.3.6.2. After the continuing calibration sample is verified. the system must be 
proven to be free of contamination by running a . laboratory reagent blank 
(LRB). 
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5..3.6.3 Analysis of samples may begin by allowing .the sample to come to ambient 
ten,perature prior to analysis. The pH of the sample is taken and 
documented. The surrogate and internal standards arc added 
automatically by the Dynatech autosampler as the · sample is transferred 
from the 40 ml sample vial to the sparge tube. 

5.3.6.4 If the initial analysis of sample or a dilution of the sample has a 
concentration of analytes that e..xcccds the initial calibration range, the 
sample must be reanalyzed at a higher dilution. Secondary ion 
quantitation is allowed only when there are sample interferences with the 
primary ion. When a sample is analyzed that has saturated ions from a 
compound, this analysis must. be followed by a blank water analysis. If 
the blank analysis is not free of interferences, the system must be 
decontaminated. Sample anal~1sis may 11ot reswne until a blank can be 
analyzed that is free of interferences. 

5.3.7 Qualitative Analysis 

The qualitative identification of compounds detcnuined by this method is based on 
retention time, and on comparison of the sample mass spectrum, after background 
correction, with characteristic ions in a reference mass spectrum. The reference 
n1ass spectrum must be generated by the laboratory using the conditions of this 
method. The mass spectral library is updated with each. new calibrati01i 

The characteristic ions from the reference mass spectrum are defined to be the 
three ions of greatest relative intensity, or any ions over 30% relative intensity if 
less than three such ions occur in the reference spectrum. Compounds should be 
idc1ttified as present when the criteria below are met. 

5.3. 7. l The intensities of the characteristic ions of a compound maximi:ze in the 
same scan or within one scan of each other. Selection of a peak by a data 
system target compound search routine where the search is based on the 
presence of a target chromatographic peak containing ions specific for the 
target compound at a c-0mpound-specific retention time will be accepted 
as meeting this criterion. 

5.3.7.2 The RRT of the sample component is within+/- 0.06 RRT units of the 
RRT ofthc standard component. 

5.3.7.3 The relative intensities of the characteristic ions agree within 30% of the 
relative i11tensities of these ions in the reference spectrum. (Example: For 
an ion with an abundance of 50% in the reference spectrum, the 
corresponding abundance in a sainple spectrum can range between 20% 
and 80%.) 

5 .3. 7.4 Structural isomers that produce very similar mass spectra should be 
identified as individual isomers if they have sufficiently different GC 
retention times. Sufficient GC resolution is achieved if the height of the 
valley between two isomer peaks is less than 25% of the sum of the rwo 
peak heights. Otherwise, structural isomers are identified as isomeric 
pairs. 
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5.3.7.5 Identification is hampered when sample components are not resolved 
chromatographically and produce mass spectra containing ions 
contributed by mo.re than one analyte. \\/hen gas chromatographic peaks 
obviously represent more than one sample component (i.e .• a broadened 
peak with shoulder(s) or a valley between t\1-!Q or more maxima), 
appropriate selectio11 of analyte spectra and background spectra is 
important. Examination of extracted ion current profiles of appropriate 
ions can aid in the selection of spectra, and in qualitative identification of 
compounds. When analytes coelute (Le., only one chromaiographic peak 
is apparent), the identification criteria can be met, but each analyte 
spectrum will contain e.,xtraneous ions contributed by the coeluting 
compound. 

5.3.8 Quantitative Analysis 

5.3.8. l The area of the internal standards for each sample, blank, or QC sample 
should be no less than half of the average area of the internal standards 
established during initial calibration, and no greater than twice that area 

5.3.8.2 When a compound has been identified. the quantitation of diat compound 
will be based on the integrated abundance. from the EICP of the prinuuy 
characteristic ion. Quantitation is perfonned by the data system using the 
internal standard technique. The internal standard used shall be the one 
nearest the retention time of that of a given analytc. Quantitation is 
perfom1ed using the initial (i.e. 5pt) calibration, and not the continuing 
calibratio11 check. 

5.3.8.3 The data package u1dudes sequence log, verification of tuning and system 
perfonnauce, verification of calibration, and for each sample. the 
chromatogram, quantitation and library spectra for all positive targets. All 
are to be initialed and dated by the analyst. Each da.ta file header should 
contain the sample lab number and client name. 

5.4 QUALITY CONTROL 

5.4. l Before processing any samples. the analyst should demonstrate, through the 
analysis of a calibration blank. that the analytical system, glassware. and reagents 
free of interferences. 

5 A2 The,analyst should demonstrate initial precision and accuracy through the analysis 
of at least 4 spiked standards. Four 5-mL aliquots of the well mixed reference 
sample are -analyzed according to the method. Calculate the average recovery (x) 
in µg/L. and the standard deviation of the recovery (s) in µg/L, for each analyte 
using the four results. All compounds must have standard deviation less than 
20%. 
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5.4.3 Required Instrument QC 

5.4.3. l The GC/MS system must be tuned to meet the 
BFB specifications. 

5.4.3.2 There must be an initial calibration of the GC/MS system. 

5.4.3.3 The GC/MS system must meet the continuing calibration criteria in each 
12 hours. 

5.4 .4 Surrogates: Acceptable surrogate recoveries for water samples are+/- 20% from 
the amount spik."Cd. 

5.4.5 All calibration standards, continuing calibration standards. blanks and samples 
must have a pH<2. lf any sample does not comply, the client must be notified 
immediately. 

5.4.6 Laboratory Fortified Blank (LFB) is required to be analyzed 011cc for every 12 
hours of analysis (sec 5.3.5.2). 

5.4.7 Field Reagent Blanks are laboratory prepared blanks that accompany samples 
durriug transportatiou and field activities. They are provided. at the request of 
clients or field personnel taking the samples. 

6.0 CALCULA TlONS 

'The concentration of a parameter is calculated by the software used with the GC/MS system using 
the following equation: 

Water 

where: 

Concentration (~lSfL) = 
Ai:s x RF 

A.x = Area of characteristic ion for compound being measured in the sample. 
lrs = Amount of internal standard inje¢tcd (ng). 
Ats= Area of characteristic ion for the internal standard. 
RF = Response factor for compound being measured. 
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Mt!tlwd Reference Mmrber(s) 
EPA SW-846 8260 

This method is used to detemune volatile organic oompounds in a variety of matrices. See Tablo 1 
for analyte list. 

The volatile oompoU!Jds m) introduced into gas cluo~gntph by the purge and trap method. Tnert 
gas is bubbled through the sample to purge the volatile: o~cs onto an adsotbcnt. trap. The 
analytes on the trap are then desod>ed onto a &a$ cluomatognph with mass spearomctcr a.s the 
~on mechanism. 

1bB pw:ge and trapl('.,C-MS system is calibrated with known analyte concentrations and internal 
standatds:. Both quantitative and qualitative analyses are applicable. 

Acetone 

Bemene 
Bromo\JtlOZCne 
Bromochloromethtnc 
Btomodichloromethanc 
Bromofomi. 
Bromom,ethane 
2-Butanonc 
n-Butylbenzco.e 
cec>Butylbem.ene 
tert-Butylbemene 
Carbon disulfide 
Carton tc:ttacbloridc 
Cluorobenzene 
Cbloroedum.e 
2.cbloroctbylvinyl ether­
Chloroform 
Cbloromethane 
2-Chlorot91uene 
~hlorotolucne 
Dibromocltloromcthane 

Tabk J. A11alyte List 

Analyte 

1,2-Dichloropropatte 
1,3-0icltloiopropane 
2,2-Dicllloropropane 
l , l-Dichlon>propene 
cis-l .3-Ditblropropcnc 
trans-1,3-Dichloroprop:m.e 
Dlisopropyl ether 
BthylbemeM 
Hcxacblorobu!adicne 
2-Hounon.o 
lsopl"Of>ylbeozenc 
p-Isopropyltoluene 
Methylene chloride 
◄-M~l-2.-pc:ntanonc OOBK) 
Methyl tert butyl ether 
Naphthalene 
n-Propylbeozenc 
St)TeAe ,. 
1,1,l,;2-Tetracbloroetbane 
l, l,2.,2-Tetrachloroethane 
Tetracbloroethme 
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l ,2-Dibromomethane 
Dibromometbane 
1,2-Dichlorobenzcne 
1,3-Dichlorobenzene 
l, 4-Dichlorobenzenc 
Dicblorodifluoromethane 
l , l-Dichloroethane 
l ,2-Dichlorocthane 
l , l -Dichloroethene 
cis-l ,2-Dichloroetbcne 
trans- l ,2-Dichloroethene 

2.0 REFERENCES 

2.1 EPA SW-.~46 Method 8260 
2.2 EPA 600/4-79--020 Method 624 

3.0 DEFINITIONS 

BFB: 4-bromofluorobenzenc 
EICP: extracted ion current profile 

SOP NO: 52808 
Page 2 of 18 

Toluene 
1,2,3-Trichlorobenzene 
l,2. 4-TrichJorobenzene 
I,, I, I-Trichloroethane 
l, 1,2-Trichloroothane 
Trichloroethene 
Tricblorotluoromethane 
l,2,3-Trichloropropanc 
1,2,4-Trimetbylbenzenc 
l ,3,5-Trimethylbenzenc 
Vinyl chloride 
Vinyl acetate 
o-Xylene 
m/p-Xvlene 

GC-MS: gas chromatograph-mass spectrometer system 
ICC: initial calibration check 
CCC: calibration check compounds 
SPCC: system perfomuu1ce check compounds 
MDL: method detection limit 
P, Ps range-: QC acceptance criteria for spike & LCS recovery 
RF: response factor 
RRT: relative retention time 

4.0 SAFETY 

Rev. 4 
5/ 10/0l 

4.1 Gloves and protective clothing should be worn to protect against unnecessary e.xposure to 
hazardous chemicals and contaminants in samples. All activities perfom1cd while 
fullowing this procedure should utilize appropriate laboratory safety systems. 

5.0 METHOD 

5.1 APPARATUS & MATERIALS 

PROPIUllTARY 

5. l. l Sample Containers - 40 mL screw cap vials with a Teflon faced silicone septum. 
C'VOA vials") 

5. l.2 Purge and Trap System - The purge and trap system consists of three separate 
pieces of equipment purging device, trap. and dcsorber. The current systems are 
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Dynatrap PTA30WS and Tekmar 2000. 

5. l.2. l The glass purging tubes are of 5ml or 25ml size. The all-glass purging 
device should be designed to accept 25 mL samples with a water column 
at least 5 cm deep. A smaller (5 mL) purging device is recommended if 
the GC/MS system has adequate sensiti\lity to obtain the method detection 
limits required; however, both the 25mL sparge tube and purge from the 
40 ml VOA vial (soils) have demonstrated acceptable performance. 

5.2.2.2 The trap currently used is-Supelco Type .K. By method, the trap must be 
at least 25 cm long and have an inside diameter of at least 0.105 inches. 
Starting from the inlet, the trap should contain 1.0 cm of methyl silicone 
coated packing and the following amounts of ~rbents: 33% of 2,6-
dipbenylene oxide polymer, 33% of silica gel, and 33% of coconut 
charcoal. 

5.1.3 Gas Chromatography/Mass Spectrometer/Data System(GC/MS) 

5.1.3. l Column Supelco, 30 Meter x 0.53 mm ID, l. l um film thick-ness 

5. L3.2 Hewlett Packard Series ll Gas Chromatograph 

5. 1.3.3 Hewlett Packard 5972 Mass Spectrometer 

5. l.3.4 Hewlett Packard Ch.em Station Data Management System (version 
Gl701AA V. A.03.02. 

5. 1.4 Syringes 

5. l.4. l Two 5 mL 9r 25 mL glass hypodermic syringes with Luer-Lok tip 
{depending on sample volume used). 

5. l .4.2 Micro syringes - 10, 25, 50, and 100 µL 

5.1.5 Balances - analytical and top loading. 

5.2 REAGENTS 

5.2. l Purge and trap grade methanol 

5.2.2 Reagent grade water; organic free, 18 megaohmquaJity 

5.2.3 Standards and lntemal Standards: (see to Table 1) 

5.2.4 Tuning standard: 4- bromofluorobenzene (BFB) workii1g solution: 100 ug/mL. 
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5.3 PROCEDURE 

5.3. l Sample Storage 

5.1. l.l Store sample at $ 4°C until analysis. The sample storage area must be 

of organic solvent vapors and direct or intense light. Samples are stored 
in a location separate from analytical standards. 

5.3.2.2 Analyze all saJ'!lPle within 14 days of collection. Samples not analyzed 
within this period must be discarded and recollected. (7 day hold-tilne if 
not preserved) 

5.3.2 Trip Blank - Trip Blanks must be handled along with each sample set, and are 
composed. of reagent grade water. 

5.3.3 Settings and Requirements For The GC/MS Volatile System 

5.3.3. l The following tables set forth instrument settings for the daily use of the 
Dyna Trap Purge and Trap System: 

PARAMETER'.SETTlNGS FClltTEfCMAR;2000.:· 
•. ,' . - . .•. . ~· : -. .... . . .. '. . . . . . .:., ..... •' ·, .. 

Standby 30° C 

Preheat 40° C (soil) NI for water 

Purge l l. 00 minutes 

Dry Purge 4.0 minutes 

Deso.rb Preheat 24s0 c 

Desorb 2.00 minutes at 2500 C 

Bake l 1.00 minutes at 260 ° C 

Auto Drain Off 

Valve 135 ° C 

Line 135 ° C 

Mount 35 ° C 

Gas Helium 

Flow 35 ntl.Jminutc 
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5.3.3.2 The. temperature program for the DB-624 column for the analysis of 
samples is below: 

Start.temp ·£nche01p •· ~e ··Time 
,. cc . oc -.. ~C/thlnute •· minutes 
12 32 0.0 3.00 

32 75 5.0 0,00 

75 155 5.0 0,00 

155 185 8,0 0,00 

5.3.3.3 The i1tjector is a split/splitless injector operated in split mode with a 1:20 
split. The injector temperature is 200 cc 

5.3.3.4 The MS detector parameters are subject to change to achieve optinium 
chromatography. See instrument maintenance logbook for recent change 
as with documentation residing in the appropriate instruments' tuning 
logbook. 

5.3.4 Preparation Of Calibration Standards 

5.3.4.1 Calibration Standards - Calibration standards at a minimum of five 
c-0ncentration levels should be prepared from the secondary dilution of 
stock standards (EM Science). Prepare these solutions in water. One of 
the concentration levels should be at a concentration near. but above, the 
detection limit and .at or belo,v the reporting limit. The rentau\u\g 
concentration levels should correspond to the e.xpected range of 
concentrations found in real samples but should contain each analyte for 
detection by this method. 

5.3.4.2 lntemal Standards - The internal standards used are chlorobenzene-ds, 
l.4-difluorobenzene, l ,2-dichloroethane-4 and ftuorobenz.ene. Other 
compounds may be used as internal standards as long as they have 
retention times similar to the compounds being detected by GC/MS. 

5.3.4.3 Surrogate Standards - The surrogate standards used are toluene-<!., 4-
bromofluorobenzene, and dibromofluoromethane. Other compounds may 
be used as surrogates, depending upon the analysis requirements. A stock 
surrogate solution irt methanol should be prepared. 

5.3.4.4 4-Bromofluoroben.zenc (BFB) Standard - A standard solution containing 
50 ug/mL of BFB in methanol should be prepared. This solution is used 
for the daily "tune check." 

5.3.4.5 Prepare fresh stock standards for gases weekly or sooner if comparison 
with check staridards indicates a problem. Reactive compounds such as 
2-chlorocthylvinyl ether and styrene may need to be prepared more 
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frequently. All other standards must be replaced after six months. or 
sooner if comparison with check standards indicates a problem. Both gas 
and liquid standards must be monitored closely by comparison to the 
initial calibration curve and by comparison to QC check standards. It 
may be necessary to replace the standards more frequently if ei.ther check 
exceeds a 20% difference. 

5.3.4.6 Secondary dilution standards - secondary dilution standards containing the 
compounds of interest, should be prepared in methanol and must be stored 
,,,ith minimal headspace and should be checked frequently for degradation. 
They should be stored for one week only. 

5.3.4. 7 Preparation of standards is documented in the Volatile standards logbook. 
Each standard solution is documented with the standard name, 
conccntrarion, preparation date, e>..1>iration date and a unique number 
given to that standard fur future traceability. 

53.5 Calibration and Standardization 

5.3.5. l TI1e GC/MS system tune must be verified at the beginning of every 12 
hours. The tuning compound is BFB. The tuning acceptance criteria are 
listed below: 

Mass(nth) Abllridance:crltena . . 
. a . , • 

50 15- to 40% of mass 95. 
75 30 to 60% ofn1aSs 95. 
95 Base Peak, 100% Relative Abundance 
96 5 to 9%ofmass 95. 
173 <2% of mass 174. 
174 >50% of mass 95. 
175 5 to 9% of mass l 74. 
176 >95%but<l0l%ofmass 174. 
177 5to9%ofmass 176. 

5.3.5.2 Demonstration and documentation of acceptable initial calibration is 
required before any samples are analyzed. Refer to EPA SW-846 Update 
m, Method 80008, Section 7, for a detailed discussion of calibration 
procedures. 

5.3.5.3 The systefll calibration is based on at least 5 levels of standards utilizing 
the internal standard method of quantitation. 

The curve is generated using the relative response factor (RF). The data 
system tabulates the area response of th~ characteristic ions against 
concentration fur each compound and each internal standard. Calculate 
response factors (RF) fur each compound relative to one of the internal 
standards. The internal standard selected for the calculation for the RF 
for a compound should bo the internal standard that has a retention time 
closest to the compound being measured. The RF is calculated by the 
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data system as fQllows: 

where: 

As x Crs 
RF = -----

A1s x Cs 

As = Area of the characteristic ion for the compound being 
measured in the calibration standard. 

Als= Area of the characteristic ion for the specific internal 
standard. 

Cis= Concentration of the specific i1itemal standard. 
c. = Concentration of the compound being measured m the 

calibration standard. 

5.3.5.4 A system performance check should be made before the calibration curve 
is used. Five compounds (the System Pcrfomiaucc Check Compounds, or 
SPCCs) are used for system performance check. 

,spec 

Qllorometbane 

Bromofonu 

Chlorobcni.ene 

l, l~2,2 
Tetmchloroetbane 

l , I Dichloroethanc 

These compounds are used to check compound instability and check for 
degradation caused by contaminated lines or active sites in the system. 
Examples of these occurences are: 

''. 

· ,Minimum -·- .. -:-; . Comr~t ,. 
-·RF .. . t 

; . , 

>0.10 This compound is the most likely compound to be 
lost it the purge flow is 1.00 fast. 

>0.10 This compound is one of the compounds most 
likely to be purged very poorly if the purge flow 
is too slow. Cold spots and/or active sites in tbc 
transfer lines may adversely affect response. 
Response of the quantitation ion (m/z 173) is 
directly affected by the tuning of BFB at ions m/2 
174/176. Increasing the mh 174/ l 76 ratio 
rclati,,c to mh 95 may improve bromofonn 
response. 

>0.30 

>0.30 The response factors of these compow1ds are 
degraded by cont:aminatcd tra~fer lines in purge 
and trap systems aml/or acth-e sites in trapping 
materials. (conunent for both cpd's) 

>0. 10 
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5.3.5.5 The RSD for the RFs for c.ru:h individual calibration check compound 
(CCC) must be less than 20 percent. For the calibration to be valid, this 
criterion must be met for each CCC compound even if it is not a target 
compound for the project of concern or samples being analyzed. The 
CCCs include: 

l , l -Dichloroethene 
Chlorofom1 
l ,_2-Dichloropropaue 
Toluene 
Ethylbenzene 
Vinyl chloride 

If the RSD of any CCC is greater than 20%, then corrective action must 
be taken and the system re-calibrated. 

5.3.5.6 If tbe RSD of the RFs is less than 15%, then the RF is assun1cd to be 
constant over the calibration range, and the average response ~~-tor may 
be used for quantitation. If the RSD of any analyte or surrogate mean 
RF e.xceeds 15%, either analyze additional aliquots of appropriate 
calibration solutions to obtain an acceptable RSD of RFs over the entire 
concentration range, or take action to improve GCJMS perfonnanc,e. 
Surrogate compounds arc present at the same concentration on ever)' 
santple, calibration standard, LCS, MS, MSD and all types of blanks. 

5.3.6 Daily GCJMS Calibration 

5.3.6. l Continuing Calibration Check- Verify the MS tune and initial calibration 
at the beginning of each 12 hour work shift during which analyses are 
perfomuxl, using the following procedure. -

Introduce into the GC (either by purging a laboratory reagent blank or 
making a syringe injection on the trap) 50 ng or less of BFB and acquire a 
mass spectrum that includes data for m/z 35-2_60. If the spectrum does 
not meet all criteria, the MS must be retuned and adjusted to meet a11 
criteria before proceeding with the continuing calibration check. 

5.3.6.2 The calibration curve for each analyte must be validated against the 
calibration check standard once every J 2 hours of analysis time. The 
calibration check standard (Ultra Scientific) should be at ,concentrations 
near the midpoint of the calibration curves (i.e. 20 ppb). 

5.3.6.3 System Perfonnant-e Check Compounds (SPCCs) -A system perfonnance 
check must be made eacb 12 hours. ff the SPCC criteria are met, a 
comparison of response factors is made for all compounds. This is the 
same check that is applied during the initial calibration. If the minirnum 
response factors are not met~ the system must be evaluated, and corrective 
action must be taken before sample analysis begins. Some possible 
problems are standard mi.,ture degration, injection port inlet 
contamination, contamination at the front end of the analytical column and 
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active sites in the column or chromatographic system. 

5.3.6.4 Calibration Check Compounds (CCCs) - After the system performance 
check is met, CC Cs are used to check the validity of the initial calibration. 
If the percent difference for any compound is greater than 20,. the 

laboratory should consider this a warning limit If the percent difference 
for each CCC is less than 20%. the initial calibration is assu.m.ed to be 
valid. If the c,riterion is not met (> 20% differenc.e), for any one CCC, 
corrective action must be tak-en. Problems similar to those listed under 
SPCCs could affect this criterion. If 1io source of the problem can be 
detennined after corrective action has been taken, a new five-point 
calibration must be generated. This criterion must be met bcfure 
quantitative san1ple analysis begins. If the CCCs are not required 
analytes by the pennit, d1en all required analytes must meet the 20% 
difference criterion. 

5.3.6.5 The internal standard responses and retention times in the check 
calibration standard must be evaluated immediately after or during data 
acquisition. If ilic retention time for any internal standard changes by 
more than 30 seconds from the last. check calibration. ( l 2 hours). the 
chromatographic system must be inspected for malfunctions and 
corrections must be made, as required. If the EICP area for any of the 
intenlal standards changes by a factor of two (-50% to + 100%) from the 
Last. daily calibration standard check. ilie mass spectrometer must be 
inspected for malfunctions and corrections must be made, reanalysis of 
samples analyzed while the system was malf\tnctioning are necessary. 

5.3.7 Sample Introduction and Purging 

5.3:7. l BFB tuning criteria and daily GC/MS calibration criteria must be met 
before analyzing san1ples. 

5.3.7.2. After the continuing calibration sample is verified, the system must be 
proven to be free of contamination by analyzing a water blank. 

5.3.7.3 Analysis of san1ples may begin by allowing ilie sample co comes to 
ambient temperature prior to analysis. Document the san1ple pH. 

The surrogate and internal standards are added automatically by the 
Dynatcch autosarnpler as the sample is transferred from the 40 mL sample 
vial to the sparge tube. 

Purge the sample for l L minutes at ambient temperature widt a helium 
flow of 35 mLJmin. 

During the l l 1'i1inutc purge time, the purgeable volatile organics are 
absorbed on a Supelco carboscive K trap. 

'lne trapped materials are ilien rapidly heated \1,•hile back-flushing ilie trap 
wiili h~lium at 35 mUmin, for 4 minutes and introduced in the GC/MS. 
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The trap is then baked and back flushed for 2 minutes at 250°C after the 
valve to the GC is cl.osed. 

The GC is temperature programmed at: 32°C for 3 minutes and ramped 
to 2000C at 5°C/m.in. 1ne colwtm flow is set at l mUmin. of helium. 

The transfer line to the MS is maintained at 280°C and the ion trap is 
maintained at 240oC while under constant vacuum. The GC injector is set 
at 200°C. 

5.3. 7.4 lf the initial analysis of a san1.ple or a dilution of the sample has a 
concentration of an analyte that e,..'{cccds the initial calibration range, the 
sample must be reanalyzed at. a higher dilution. Secondary i90 
quantitation is allowed only when there are sample interferences with the 
primary ion. When a san1ple is analyzed that has saturated ions from a 
compound, this analysis must be followed by a blank water analysis. If 
the blank analysis is not free of interferences, the system must be 
decontaminated. Sample analysis may not resume until a blank can be 
analyzed that is free of interferences. 

SJ.7.5 Low level soil samples may be analyzed by direct purge by weighing 2•5 
grants of sample in the VOA vial and introducing l 0 ml of water ,,•ith the 
internal standard/surrogate spike. Soils may also be prepared in 
methanolic dilution when high levels of contamination are suspected. 
Soils should be heated to 40°C before the purge. When purging low level 
soil sanlples all standards and blanks must be purged under the same 
cQnditions as the samples. 

5.3.7.6 Proceeding th.e analyses of water samples the pH should be taken to verify 
proper field preservation as well as to avoid possible sample 
contanunation by measuring the pH prior to sample analyses. 

5.3.8 Qualitative Analysis 

The qualitative identification of compounds detemuned by this method is based on 
retention time, and on comparison of the sample mass spectrum, after ba~round 
correction, with characteristic ions in a reference mass spootrurn. The re.ference 
mass spectrum must be generated by the laboratory using the conditions of this 
method. The mass spectral library is updated ,r..ith each new calibration. 

The characteristic ions from the reference mass spectrum are defined to be the 
three ions of greatest relative intensity, or any ions over 30% relative intensity if 
less than three such ions occur in the reference spectrum. Compounds should be 
identified as present when the criteria below are met. 

5.3.8. l The intensitjes of the characteristic ions of.a compound ma.ximize in the 
same scan or within one scan of each other. Selection of a peak by a data 
system target compound search routine where the search is based on the 
presence of a target chromatographic peak containing ions specific for the 
target compound at a compound•specific retention time will be accepted 
as meeting this criterion. 
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5.3.8.2 The RRT of the sample component is within +/- 0.06 RRT units of the 
RRT of the standard component. 

5.3.8.3 The relative intensities of the ch_aracteristic ions agree within 30% of the 
relative intensities of these ions in the reference spectrum. (Ex.ample: For 
an ion with an abundance of 50% in the reference spectrum. the 
corresponding abun~ce in a sample spectrum can range between 20% 
and 80%.) 

5.3.8.4 Structural isomers that produce very similar mass spectra should be 
identified as individual isomers if they have sufficiently difrereut GC 
retention times. Sufficient GC resolution is achieved if the height of the 
vaJley between two isomer peaks is less than 25% of the sum of the two 
peak heights. Otherwise, structural ison:ters are identified as isomeric 
pairs. 

5.3.8.5 fdentification is hampered when sample components are not resolved 
chromatographically and produce mass spectra containing ions 
contributed by more than 011e analyte. When gas chromatographic peaks 
obviously represent more than one sample c-0mponent (i.e., a broadened 
peak with shoulder(s) or a valley between two or more maxima), 
appropriate selection of analytc spectra and background spectra is 
important.. Examination of e>,.,'tracted ion current profiles of appropriate 
ions can aid in the selection of spectra, and in qualitative identification of 
compounds. When anaJytes coelute {i.e., only one chromatographic peak 
is apparent), the identification criteria can be met, but each analyte 
spectrum will contain e.\.'traneous ions contributed by the coeluting­
compound. 

5.3.9 Quantitati\le Analysis 

5.3.9. L The area of the intemaJ standards for each sample, blank. or QCS should 
be no less than half of the average area of the internal standards 
established during initial calibration, and no greater than l\•,tice that area. 

5.3.9.2 When a compound has been identified. the quantitation of that compound 
will be based on the integrated. abundance from the EfCP of the primary 
characteristic ion. Quantitation is perfonned by the data system using the 
intcmaJ standard technique. The internal standard used shall be the one 
nearest the retention time of that of a given anaJyte. Quantitation is 
perfonned using the initial (i.e. 5pt) calibration, and not the continuing 
calibration check. 

5.3.9.3 The data package includes sequence log, verification of tuning and system 
performance, verification of calibration, and for each sample, the 
chromatogram, quantitation and library spectra for all positive targetS. All 
are to be initialed and dated by the analyst Each data file header should 
contain the sample lab number and client name. 
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5.4 QUALlTY CONTROL 

5.4. l Before processing any samples, the analyst should demonstrate, through the 
analysis of a calibration blank, that the analytical system, glassware. and reagents 
free of interferences. 

5.4.2 The analyst should demonstrate initial precision and accuracy through the analysis 
of 4 spiked s.tandards. Four 5-mL aliquots of the well mixed reference sample are 
analyzed according to the method. Calculate the average recovery {x) in µg/L. and 
the standard deviation oft.he recovery (s) in µg/L. for each analyte using the four 
results. 

Table 2 provides single laboratory recovery and precision data obtt1.ined for the 
method analytes from water. Similar results from dosed water should be expected 
for EPA SW-846 Method 8260. Compare s and x for each analyte to the single • 
laboratory recovery and precision data. Results are comparable if the calculated 
standard deviation of the recovery docs o.ot exceed 2.6 times the single laboratory 
RSD or 20%, whichever is greater, and the mean recovery lies within the interval 
x ± 3s or x ± 30%, whichever is greater. 

NOTE: The large number of analytes in Table 3 present a substantial probability 
that one or more will fail at least one of the acceptance cri.teria when all analytes 
of a given method are detennined. 

\\'hen one or more of the analytes tested are not comparable to the data in Table 3, 
the analyst must proceed locate and correct the source of the problem and repeat 
the test for all analytes or repeat the test only for those analytcs that are not 
comparable. Repeated failure. however. will confirm a general problem with the 
measurement system. If this occurs, locate and correct the source of the problcn1 
and repeat the test for all compounds of interest. 



CT laboratories 
Organics Laboratory Section 
------ --------·- - -

SOP NO: 5280B 
Page 13 of 18 

Table 2,Rcco,,ery Criteria For EPA SW-846 Method 8260 

Anatyte · 

Benzene 

Bromobenzene 

Bromocbloromethane 

Bromodichloron)cthane 

Bromofonn 

Brotnomctlwue 
n-Butylbenzc!tle 

Ten-Butyl benzene 

Carbon tetrachloride 

Chlorobcnzcnc 

Chloroethanc 

Chlorofom1 

Chloromethane 

2-Chlorotolucne 

4-Chlorotolucne 

l,2-DibrQ-3-<:hloropro~ 

Dibromochloromcthane 

l ,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobcnlene 

l ,3-Dichlorobenzene 

Dichlorodifluiromethane 

l , 1-Dichloroethene 

1,2-Diebloroctheuc 

l, 1-Dichloroethcnc 

Cis--1,2-Dichloroetheue 

Tmns-1,2-Dichloroetheue 

l,2-Diebloropropane 

1,3-Dichloropropane 

2,1-Dichloropropane 

l.1-Dichloropropene 

Elhylbcozcne 

He.,uhlorobutadiene 

Jsopropylbenzene 

p-tsopropyltolu.:nc 

Methylene chloride 

NaphlhAlene 

11-Propylbeuzenc 

•Coneµ . 
. · g1L . 

O. l 

0.5 

0.5 

0. l 
0.5 

0.5 

0.5 

0.5 

05 
0.1 

0.1 

O.l 

0.1 

0.5 

0.5 

o.s 
0.5 

0.1 

0.5 

o.s 
0.1 

0.1 

0.1 

0,1 

0.5 

O. l 
0.1 

0.1 

0.5 

0.5 

0.5 

0,5 

0.5 

0.5 

0,5 

0.5 

0.5 

0,$ 

0.5 

0.5 

No. of 
Samrile!i 

1 

1 

7 

7 

7 

7 

7 

7 

7 

7 

1 

1 

7 

1 

7 

7 

7 

7 

7 

7 

7 

1 

7 

1 

7 

7 

7 

7 

7 

7 

7 

1 

7 

7 

7 

7 
7 

7 

7 

7 

•. : .,_ ~ven' · 
··· % . 

99 
97 
97 
100 

101 

99 

94 

110 

llO 
108 

91 

100 

105 

IOI 

99 
96 

92 
99 

97 

93 

97 

101 

106 

99 

98 

100 
95 

LOO 

98 
96 

99 

99 
102 

99 

LOO 

l02 

113 

97 
98 
99 

Stand.. Deviation·of' · · · , Rccoven> ·· · · 
6.2 

7.4 

5.8 

4.6 

5.4 

7. l 

6.0 

7.1 

2.5 

6,8 

5.8 

5.8 

4.7 
4.6 

7.0 

10.0 

5.6 

5.6 

5.6 

3.5 

6.0 
6.5 

S.8 

6.2 

6.3 

9.0 

3.7 

7.2 

6.0 

5,8 

4.9 

7.4 

5.2 

6.7 

6.4 

13.0 

13.0 

7.2 

6.6 
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P~rcent 
RSD 
6.3 
7.6 

6.0 

4.6 

5.3 

7.2 

6.4 

65 

6.3 
6.4 

5,8 

3.0 
4.7 

4.6 

7.3 

10.9 

S.7 

5.8 

6.0 

3.6 

5.9 

6.1 

8.9 

6.3 

6.3 

9.5 

3.7 

7.3 

6.3 

5.9 

4.9 

7,3 

5.3 

6.7 

6.3 

l l.5 

13.4 

7.3 
6.7 
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5.4.3 Required Instrument QC 

5 .4. 3. l The GC/MS system must be tuned to meet the 
BFB specifications. 

5.4.3.2 There must be an initial calibration of the GC/MS system. 

5.4.3.3 The GC/MS system must meet the SPCC criteria and the CCC criteria in 
each 12 hours. 

5 .4-.4 Surrogates 

Acceptable surrogate reco\•eries for water and soil samples are in-house derived 
limits, which are updated semiannually. [f in-house derived values are not 
available, default control limits are 70- 130 %R. 

5.4.5 Fc,>r each analytical batch, a matrix spike sample and a duplicate or a matrix spike 
duplicate should be analyzed. The spike concentration should reflect one to five 
times the background. Duplicate and spikes should be analyzed at a frequency of 
no less than one in every t\\,'Cnty samples. The spiking compounds consists of the 
entire list of analytes currently being reported. 

5.4.6 The following table outlines quality control requirements and corresponding coil'ooti\le 
actions: 
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Initial Calibration 
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Volatile Organic Com1>0unds by GC/MS 
Quality Control Requirements 

Frequency Acccptarice Criteria 

E\'el)' 12 hours. Ensure correct mass assigrunent BFB % Relative 
abundance criteria as spteiftcd in method. 

Each time the i11strumen1 is set up and when I. Avernge RRF for SPCCs chloromethane, l , 1-
CCCs and SPCCs in the continuing calibrntioo dichloroethrule. and bromofom1 ~ .10 and for SPCCs 
do not meet criteria. chlorobeni.ene Md I, 1,2,2-tetrachloroethane 
I. Established initially at fhte concentration ~ 0.30. 
le\'els • low stan.drud at or below project required 2. % RSD for RRFs for each CCC $S0°/4. 
reporting limit (PRRL). 3, % RSD for R.RFs for all compound<; :$15%. 
2. 1-.{eated purge for low-le\'el soils. 

E-.-et)• 12 hours. Must be at or near the mid-point I. RRr for SPCCs chloromethane, 1, 1-dichloroethane, 
calibration range for all wget compounds. and bromofonn ?:(). IO and for SPCCs chlorobenzene and 
CCCs, SPCCs and sUJ:tQgalCS.. Typically use 50 l , 1,2,2-tetrachloroethane ~ .30. 
ppb. Heated purges for low-level soils. 2. %D for RRFs of each CCC 90%, for noir<:CCs • 

<20% • 2 cau be out but <40%. 

Added to all blanks, stnndards., and samples. I. Peak area within -50% to + I 00% of tucu in 
Use 8 mL working standard solution per 40 ruL associated continuing calibration stm.tdard. 

2. Retentim, time (RT) within 30 set of RT for 
associat~ e,ontinuing calibration sttutdurd. 

Com:ttive Action 

Retune. Do not proc«.-d "-'llh analysis until 
twie meets criteria, 

L Correct system nnd recalibrate. Criteria 
must be met before snmple analysis may 
begin. 
2, % RSD ~ 15% for any compound requires 
generation of a regression calibration. 

ColTOOI. system, ifneoessruy, (lltd recalibrote. 
Criteria must be met before sample analysis 
may begin, 

l, h~t instrwnent fur malfunctions; 
correct identified malfunctions. then 
ret111alyze sample.<;. 
2. lfno instrument malfunction identified 
proceed 11s follows: 
• Reanaly;,..e !lllmple. 
• If rennal)isis is out, report lx)tb sets of thtla 
If in, report only scc-0nd set 



CT laboratories 
Organics J..aboratory Section 

Quality Control item 

Method Blank 
("Daily Reagent Water Blank") 

Laboratory Control Sample (LCS) 

Matrix Spike/Matti~ Spike Duplicate 
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Volatile Organic Compounds b)· GC/1\fS 
Quality Control Requirentents 

(Continued) 

Frequency Acceptance Criteria 

I. After cacb continuing calibration L Common laboratory contaminants 
standard (before sample analysis). <5x RL. AU other target compounds 
2. Aller the initial calibration if ~mples ~L. 
are to be analyzed immediately following 2. Must meet internal sta.qdard criteria. 
the calibration. 3. Must meet surrogate criteria. 

One per matrix/per 20 samples/malrix. % Reaweries (and RPDs., if applicable) 
Must undergo all sample preparative within in-house generated limits. Default 
procedures. Must be from a second 70-130%. 
source and contain target compounds at 
concentrations at or near the mid-point 
of the calibration range. 

One per matri*r set of 20 % Recoveries and RPDs witl\in in-house 

samples/matrix/concentration level. generated limits. Default 70-130 / 20%. 

Must undergo all sample preparative 
procedures. Must be spiked with target 
compounds at concentrations at or near 
the mid-point of the calibration range. 

Corrective Action 

Reanalyze to determine if instrument. 
contamination was the cause. If the 
method blank is still non<ompliant, 
reprep an analysis blank and samples. 

Jf still out, reprep, reanaly,LC associated 
samples and new LCS. 
E.xception: If LCS recovery is high and 
no associated positives no further action 
needed. 

lf LCS is acceptable, then report there 
was a probable matrix interference. 
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QualitntivelQuantitati,oe Issues 
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Volatile Organic Compounds by GC/MS 
Quality Control Requirements 

(Continued) 

Frequency Aoceptonce Criteria 

L lf instrument te,-el of any cmnpound i.n a l. The instrument te,•el of nll compounds 
sample e.x,;ecds the instrument le\'el of that must be within the cnlibration range for nil 
compound in the highest le,-el sllludard. the snmples. 
sample must be diluted to approximately 2. 'l1ie sample nnalp.ed irnmediatlcy aill!f 11 

rnid-le,'cl of the cnlibmtion rnnge and high-level sample m~ display 
reanaly1.ed. concentrations of the hi&h le,-el target 
2. [fthe c:xmcentration of the target tullll)1e compounds less than the RL or greater than 
(that exceeded the calibration range) is SxRL. 
present in the s.wplc following the high level 
sample is gretttcr thw1 the RL but $5x RL. 
then that sample must be reanalyzed to 
detcnuine if cnr1)'0\'Cf occurred. 

I , Calibrated as target compowids. All % Recoveries within in-house generated 
2. Added t-0 all blanks, sampl~ and Q!; limits. Defllult 70• 130%. 
samples, o,s a part of the iutemal strutdard· 
surrogate spiking rni:\'ture. 

Cprrective Action 

L Dilute the sample to bring the level of the 
highest com:enlrntion of target compounds 
within U1e calibration range. 
2. A sru.nple displaying OOtlCClltmtions of 
targ,et compotmds bet\""-~' the RL and 5 x the 
RL that was analyzed inuuediately after a 
hit;h~le\•el sample must be reanalyzed. lfthe 
results do not agree within the RL. report 
only Ule second .analysis. 

If reoo\'Cl)' is not wiOlin limits: 

1. Check to be sure thnt there are no errors 
in calculations, surrogate solutions. and 
internal standards. Also, check instmmeut 
perf onunnce. 
2. lf no problem is found, re.prep and re-
annl~e the sample. 
3. If the reanalysis is " ithin limits, report 
only the reanalysis. 
4. lfthe reanalysis is withi.n limits, but out of 
hold, report both sets of dnUt 
5. If the reanalysis is still out of limits, fC1)Qlt 
both scts<lfd:ita. 
6. No re:111:ilysi.ll is l't:q\lffl iflh/: MS and/or MSO 
ll'C QtJ\Sidc limits,. 
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The concentration of a panun~ter is calculated by the software used with the GC/MS system using 
the following equatiOtl: 

Water 

where: 

Soils 

Ax x hs 
Concentration (µg/L) = 

Ats x RF 

Ax := Area of characteristic.ion for compound being measured in the sample. 
bs = Amount of internal standard injected (ng). 
Ais= Area of characteristic ion for the internal standard. 
RF = Response factor for compound being measur:ed. 

Low-level soils may be calculated by the following equation: 

measured (µg/L) x volume purged (5 mL) 
Concentration (mg/Kg) = 

g of soil purged x I 000 mL/L 

High-level soils may be calculated by the following equation: 

measured (µg/L) x total vol. of extract x: vol. purged (5 mL) 
Concentration (mg/Kg) = ___________________ _ 

g of soil e.xtracted x vol. of e>..tr.tct.purged (µL) x 1000 mL/L 



JOB LOCATION: 

SITE SAFETY PLAN 

Refuse Hideaway Landfill 
7182 Hwy 14 
Middleton, WI S3:562 

PROJECT DESCRIPTION: Groundwater Monitoring 

ON SITE ORGANIZATION AND COORDINATION: 

September 27, 2002 

Project Team Leader: 
Primary Health & Safety Officer: 

Frank Perugini - Environmental Sampling Corporation (ESC) 
Frank Perugini - ESC 

Client Representative: Hank Kuehling • Wisconsin Department of Natural Resources 

CHEMICAL HAZARD EVALUATION: 
Sample bottles provided by the laboratory are pre-preserved with hydrochloric acid. ESC personnel shall use 
caution when handling sample bottles and avoid contact with the preservative. Material safety data sheets (MSDS) 
are provided by the laboratory with each sample bottle shipment. · MSDS sheets for hydrochloric acid are .included 
in Attachment I. 

Groundwater may contain volatile organic compounds (VOCs) at concentrations at or above WDNR Public Health 
Groundwater Quality Standards. ESC personnel shall use care to minimize contact with groundwater during 
purging and sampling. 

PHYSICAL HAZARD EVALUATION: 
The following hazards could be potentially encountered while performing the operation and maintenance functions 
of the project: 

!:!mnt 
Fire 
Mechanical 
Blood borne Pathogens 
Demtal Absorption of Liquid Contaminants 

' 

Possible Results 
Bums, death 
Serious injury, death 
Chronic infection 
Chronic infection 

Portable gasoline powered air compressors will be used for purging and sampling of groundwater 
monitoring wells. E.xhaust shall be directed down wind and away from operator and sample location. Care 
shall be taken by the operator to keep limbs, loose clothing, and field equipment away from moving 
compressor parts (i.e., fan belt and fan blade). The operator shall avoid contact with compressor parts that 
radiate heat during compressor operation (i.e., muffler, air discharge port and quick connections). 

All terrain vehicles are operated in accordance with the operation and safety procedures outlined in the 
manufacturers owner's manuals. 

C:\ESC\RHL\ESC H&S PLAN GW.DOC Page 1 



STANDARD PROCEDURES 
The following are standard procedures that ESC will follow while on site: 

• No smoking: Smoking will not be allowed at anytime on site unless designated smoking areas are 
available. 

• Personal Protective Equipment: ESC personnel will wear Level D protection at all times 
including hard hat (when overhead hazards exist), safety vest, leather work boots, work clothes 
and latex gloves. Additional personal protective equipment will be available in the ESC 
company vehicles. 

• Common Sense: ESC employees will use common sense precautions while perfonning duties 
on site. Employees understand when performing a one-person job assignment that they are 
acting as their own supervisor. 

FIELD HYGIENE: 
A voiding or minimizing contact with groundwater and/or sample bottle preservative greatly simplifies 
decontamination and reduces the potential of injury. Do not handle, or touch groundwater or preservative 
without latex gloves, if possible. Wear work gloves when handling equipment or tools. Skin abrasions, 
cuts, and scratches enhance potential for infectious agents or chemicals to penetrate the body. Skin injuries 
should be adequately covered. Washing with antibacterial soaps and/or disinfectants minimizes infection. 
Hands should be thoroughly cleaned prior to eating, drinking, or other hand-to-mouth activities. Care 
should also be taken not to swipe debris from the eyes with soiled fingers during any work activity 
involving groundwater or preservative. 

DECONTAMINATION PROCEDURES: 
Spillage of sample bottle preservative on skin should be thoroughly washed with soap and water. Spillage 
of preservative onto personal clothing should be washed after use. Decontamination (decon) is the process 
of removing contaminants that have accumulated on personnel and equipment. Proper decon protects 
workers & others from hamrdous substances that may contaminate clothing, tools, vehicles, etc. used on a 
landfill site. 

EMERGENCY MEDICAL CARE: 
Permanent first aid equipment will not necessarily be found on site; first aid kits are kept in the ESC 
company vehicles. A list of emergency phone numbers is shown below in Table l. 

Table 1 

Agency/Facility Telephone Number 

Ambulance/Police/Fire 911 

University of Wisconsin Hospital (608) 262-2398 
600 Highland A venue 
Madison, WI 53792 Note: See Attachment 2 for specific directions 

ESC - Muskego, WI (414) 427-5033 

Frank Perugini (ESC) - Mobile phone (414) 333-94S3 

Client representative: Hank Kuehling (608) 27S-3286 
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EMERGENCY PROCEDURES: 
Stop work activities when injury or accident occurs. As needed notify appropriate emergency agency. 
Administer firstaid if possible. Contact the ESC Project Team Leader and Health & Safety Officer as 
soon as is possible. __.. // 

APPROVAL SIGNATURE ~-~-~m:;::---

AU site personnel have read the above plan and are familiar with its provisions. 

Name Date 

Project Team Leader and ~ 

Health & Safety Officer: ~ ~ -y{ t.. 
OtherSittPenonnel: ~ "~~ 

SS# 

3ff3#-='l~! 
~~-~ 



Attachment 1 

Material Safety Data Sheet 

Hydrochloric _Acid 



MSDS Number: H3880 

MSl>S MATERIAL SAFETY DATA SHEET 
== ----------------------------From: Mallinckrodt: saker, Inc. 

222 Red school Lane 
Phillipsburg, NJ 08865 

Emergency Teiephone Number : 908-859- 2151 

Effective Date: OS/ 10/01 

OIEMTREC; 600-424-9300 (USA) 
703-527-3887 

' (ou~s1de USA & CANADA) 
CANUTEC: 613-996-6666 

NOTE: . use CHEMTI{EC and CANVTEC 
phone nu~bers only in the event 
of a che~ica1 emergency. 

Al l .non-emergency questions should be direcud to customer service 
(1-800-582-2537) for assistance. . , 

MALLINCKRODT J. T. 8 AKER 

HYDROCHLORIC ACID, 33 - 40% 

l . Product: Identification 

Synonyms : M\Jr iati c acid; hydrogen chloride , aqueous 
CAS No: 7647-01-0 
N01ecu1ar weight: : 36. 46 
chearica1 Fonnula: HCl 

Produ_ct: Codes : J .T. Baker: 
5367 • 5537, 5575 . 
9S30, 9534, 953? ~ 
9548 
Nallinckrod~: 

' 2062 . 2612, 2624, 
H999, V078, V628 

S800, 
9536 , 

2626, 

2. COfllPOSition/ Information on Ingredients 

S8lA, 
9537, 

58'39, 
9538, 

6900, 
9539., 

5587, H61l 1 H613, 

783]., 
9540, 

9529, 
9544, 

H987; H992, 

Ingredient CAS No Percent Hazardous 
--------------------------------------- -~-~-------- ----------- ---~-----'Hydrogen .chloride 7647-01-0 33· - 4°" Yes 
water 7732-18-5 60 - 67% No 

3, Hazards ::tdentifica.tion 

Emergency overvi ew 

POISON! DANGER! CORROSIVE. 
UQUIO AND MIST CAUSE SEVERE BUR.NS iO ALL BOOY :r:1'.SSUE. MAY BE FATAL IF 
SWALLOWED OR INHALEO. INHALATION MA.Y CAUSE LUNG DAMAGE. 

J .T. Baker SAF-T;..OATA(tm) Ratings (Provided here for your conveni ence) 



-------------~·-------------------------------------------------------------Health Rating: 
Flam111ability Rating: 
Reactivity Rating: 
contact Ra'ti ng: 
Lab Protective equip: 

Storage color Code: 

3 - severe (POison) 
0 - None 
2 - MOderate 
3 - severe (Corrosive) 
GOGGLES & SHIELD; LAB COAT & APROH; 
GLOVES 
White (corrosive) 

VENT HOOD; PROPER 

P0tential Health Effects 

Inhalation: 
corrosive! Inhalation of vapors can cause coughing , choking, inflannation 
of the nose, t hroat, and upper respiratory tract, and in severe cases , 
pulmonary edema. circulatory failure, . and death. 

Ingestion : . 
corrosive! swallowing hydrochloric acid can cau·se innediate pain and burns 
of the mouth, throat, esophagus and gastrointestinal tract . Nay cause 
nausea, vomiting, and diarrtu~a. s-wal1owing may be fatal. 

Skin contact : 
corrosivet can cause redness, pain, and severe skin burns. Concentrated 
solutions cause deep ulcers and discolor skin. 

Eye contact: . 
corrosive! vapors are irri tating and may cause damage to the eyes. contact 
may cause severe burn~ and pennanent eye dama.ge. 

Chronic Exposure: 
Long-tenn exposure to concentrated vapors may cause erosion of teeth. Lono 
term exposures seld011 occur due to the corrosive properties of the acid. 

AQgravation of Pre- existing Conditions : 
Persons with pre-exi sting skin disorders or eye disease may be more 
susceptible to the effects of this substance. 

4. First Aid Measures 

Inhalation: 
Remove to fresh air. If n~t breathi ng, give artificial respiratic;,n . If 
breathing is difficult, give oMygen. Get medical attent1on '1ffllled1ate1y. 

Ingestion: . 
oo NOT INDUCE VQ'14ITIHGI Give large quantities of wa1:er or milk if 
available. Never give anything by mouth to an unconscious person. Get 
~edical attention 1nnediately. 

Skin contact: 
In case of contact, i11111ediately flush skin wi th plenty of water for at 
least 15 minutes while refflOving contaminated clothing and shoes. Wash 
clothing before reuse. Thoroughly clean shoes before reuse . Get medical 
attention immediately. . 

E)•e contact: 
Illlftlediately flush eyes with plenty of water for at least 15 minutes, 
l ifting lower and upper eyelids occasionally. Get· ~edical attention 
i11111edia.tely. 



' 
s . Fi re Fi ghti ng Neasu res 

Fire: 
Extreme heat or contact with metals can release flamtable hydrogen gas . 

Explosion: 
Not considered to be an explosion hazard. 

Fi re Exti ngui shi ng _Media: 
If involved in a fire, use water spray. Neu~rali2e with soda ash or slaked 
liae. 

Special Infor•ation: 
In the event .. of··a fire,' we&r' · full ··p-rotective-- clothing · and -.'N-iOSH-a.pproved 
self-contained breathing apparatus with full facepiece operated i n the 
pressure demand or other ~s1tive pressure mode. Structural firefighter' s 
protective clothing is ineffective for fires involving hydrochloric acid . 
stay away from ends of tanks . cool tanks with water spray until well after 
fire is out . 

6. Accidental Release Measures 

venti late area of leak or spill . wear appropriate personal protective 
equipment as specified 1n section 8. Isolate hazard area . Keep unnecessary 
and unprotec1:ed personne.1 fro«1 enter1 ng. conui n and recover liquid when 
possible. Neutra1;1e with alkaline material (soda ash, lime), then absorb 
with an inert material (e.g., vermiculite, drt sand, earth) , and place in 
a cheaical waste container. DO not use c0tllbust1ble materials, such as saw 
dust. 00 not flush to sewer! us Regulations. (CERCLA) r~uire reP9rting 
spi 11 s and releases to soi 1 , water and air in excess of reportable 
quantities . The toll free nU11ber for the us coast Guard National Response 
center is (800) 424-8802 . 
l . T. hker NEUTRASORB(R) or TEAM(R) 'Low Na+' acid neutralizers are 
reCCMnended for spills of this product. 

7. Handling and Storage 

Store in a cool, dry, ventilated storage area with acid resistant floors 
and good drainage. Protect from physical damage. Keep out of direct 
sunlight: and away fr011 heat, water, and inc011patible materials . co not wash 
out containar an~ usa it for othar purposes. when diluting, the acid shouid 
always be added slowly to water and in saall amounts . Never use hot water 
and never add ~ater to the acid. water added to acid can cause uncontrolled 
boiling and splashing. When opening metal containers, use non-,parking 
tools because of the possibil,~y of hydrogen gas being present . containers 
of this material~ be hazardous when empty since they retain product 
residues {vapors, 11quid); observe all warnings and precautions lis~ed for 
the product. 

8. Exposure controls/Personal Protection 

Airborne E)(posure Limits: 



-OSHA Permissibl e Exposure Limit ( PEL): 
S ppm Ceiling 
-ACG~H Thres~old Limit Value (TL\/) : 
5 ppm ceiling 

Ventilation system: 
A systeni of local and/or general e.xhaust i s reco11111ended to keep employee 
exposures below the Airborne exposure Limi ts. Local exhaust vent1lation i s 
generally preferred because it can control the e~issions of the contain1nant 
at i ts source, preventing dispersion of it into the 9eneral work area. 
Pl ease refer to t he ACGIH docusnent, "Industri a 1 vent, 1 at ion, A Manua 1 of 
Rec011111ended Pract:ices" , most: recent edi t:ion, for details. 

Personal Respirators (NIOSH Approved): 
If the ex~sure limit is exceeded a full facepiece respirator with an acid 
gas cartr1etge niay be wom up to 50 times the exposure linrit or the maximum 
use concentrati on specified by the appropriate reoulatory agency or 
respirator supp1ier

1 
whi chever is lowest . For emergencies or instances 

where the exposure eve1s are not known, use a full-facepiece 
positive- pressure, air-supplied respirator. WARNING: Air purifying 
respirators do not protect worker~ in oxygen•defic1ent atmospheres . 

skin Protecti on ; 
Rubber or neoprene gloves and additional protection including impervious 
boots, apron, or coveralls , as needed in areas of unusual exposure to 
prevent skin contact. 

Eye Protect, on : 
use chemical safety goggles and/or a full face shield where s~l ashing is 
possible. Maintain eye wash fountain and quick-drench facilities i n work 
area. 

9. Physical and Chemical Proper ties 

AJ>Pearance: 
colorless, fuming liquid. 

Odor: 
Pungent odor of hydrogen chloride. 

solubility: 
Infinite in water with slight 
evolution of heat . 

oensity: 
1 .1a 

pH: 
For HCL solutions : 
0.1 (1 .0 N), 1.1 (O.l N), 
2.02 (0 . 01 N) 

% volat iles by volume t 21C (70F): 
lOO 

10 . Stability and Reacrivity 

Boiling Point : 
53c· (127F) Azeotrope (20. 2%) boi ls a t 
109C (228F) 

Melting Point:. 
-74C (•101F) 

vapor Density (A1 r=l) : 
No infonna~ion found. 

vapor Pressure (mm Hg) : 
190 ~ 2SC (77F) 

Evaeorati on Rate {BuAc•l) : 
No 1nfonnation found. 



l 

stabi 1 i t.y : 
Stable under ordinary cond1t:ions of use and storage. containers ma.y burst 
when heated. 

Hazardous oecocnposition Products: . 
When ht!ated to decOtn?Osition, emits toxic hydrogen chloride fumes and will 
react: with water or steam to produce heat and toxic and c orrosi ve fumes. 
Thermal oxidative decomposition produces toxic chlorine f umes and explosive 
hydrogen gas . 

Hatardous Polymerization: 
wi 11 not occur . 

Incoq>atibi l it:i as: 
A st:rong mineral aci dt concentrated hydrochloric acid is inc~atible wi t h 

. man)' suf>stances· -and.,·h1 9h,l y .. reacti ~wi th,•.:s:tr.ong ·basesi 111e'ta, 1 s , meta 1 
oxides, hydroxides , aannes, carbonates and other a1ka ine materials . 
Incompatible wi th materials such as cyani des, sulfides , su1fi tes, and 
for,naldehyde. 

cond1t1ons to Avoid: 
Heat, direct sunlight. 

11. Toxicolog1cal tnforatati on 

In~alation rat LCS0: . 3124 ePm/l H; oral rabbit LOSO: 900 mg/kg (Hyd~chlori c 
ac, d concentra:ted) ; , nvestl gated as a turaor, gen, mutagen, reproduct, ve 
effector. 
__ , ___ .:._.;. \cancer· Li sts\-:..-:.. ___________ . ___________ -------- - ---- --------- --- ---

- - -~TP carcino9en---
Ingredient Known Anticipated IARC category 
---------------------------____ ..., ---- ----------- ---•-----------
Hydrogen Chlori de (7647-01-0) 
Water (7132·18·-S), 

12. Ecological Informati on 

Environmenta1 Fate: 

Ho 
No 

NO 
No 

3 
None 

When released into the soil, this material is not expected to biodegra.de. 
When released int.o th~ soil , this ~terial may leach into grounc:Mater. 

Environmental Toxici ty: 
This material is expected t.o be toxic to aqua.tic life. 

13 . . oi sposa 1 consi.derations 

Whatever cannot be saved for recovery or recycling should be handled as 
hazardous waste and sent to a RCRA approved waste facility. Processing, use 
or contamination of this product may change the waste management options. 
State and 1oca1 di$posal regulations may differ· froc federal disposal 
regu 1 ati ons • 

Dispose of container and unused contents in accordance w1th federal, st:ate 



and local requiretaents . 

14. Transport Infonnation 

001nesti c (Land, o.o.T. ) 
Proper Shipping Name: HYDROCHLORIC ACID 
Hazard class: a 
UN/NA: UN17S9 Pacl<ing Gtoup: II 
Information reported for product/si2e: 47SLB 

Intarnat:ional (Water . I.M.O.) 

Proper Shipping Name: HYDROCHLORIC ACID 
Hazard class: 8 
UN/NA: UN1789 Packing Group: II 
Information reported for product/size: 475LB 

1S. Regulatory Infomation 

------•-\Chemical Invent:ory Status - Part 1\---- ---------------- ----------- ­
Ingredient TSCA EC Japan Austra1ia 
---------------------~-------------------------Hydrogen Chloride (7647-01-0) 
water (7732-18-5) 

Yes Yes Yes 
Yes Yes Yes 

Yes 
Yes 

- -------\Che.aical Inventory Status - Part 2\- ----------------------------- --
--canada.--

Ingredient . Korea OSL HOSL Phi l . 
-----------------------------------------------Hydrogen chloride (7647-01-0) 
water (n32-l8-S) . · 

Yes 
Yes 

Yes 
Yes 

No 
NO 

Yes 
Yes 

-------\Federal. State & International Regulations - Part 1\----------------
-SARA 302- ------ SARA 313---- --

Ingredient RQ TPQ List chemical catg. 

Hydrogen chloride (7647-01-0) 
W&ter (7732-18-S) 

sooo soo• 
NO NO 

Yes 
NO 

NO 
NO 

--------\Federal , State & International Regulations - Part 2\------ - - -------

Ingredi4!nt 
------------------------------ ----------Hydrogen Chloride (7647-01-0) 
water (7732- 18-5) 

CERCLA 

5000 
No 

- RCRA- -TSCA-
261. 33 8(d) 

NO 
No 

No 
NO 

Cheni1cal weapons convention: No TSCA J.2{b): No COTA: ves 
SARA 311/312 : Acu~e: ves chronic : Yes Fire: No Pressure: No 

Reactivity: No (Mixture / Liquid) 

Australian Hazche11 code : 2R 
Poison schedule: No infort11ation found . 

WHMIS: ' Th1s MSOS has been prepared according to· the hazard criteria of 
the controlled Products Regulations (CPR) and the MSDS contains 
all of the information required by the CPR. 



l.6. other Infor~tion 

NFPA Ratings: 
Hea. 1th: 3 F1 aramabi 1 i ty: 0 Reacti vi t:y: 0 

Label Hazard warning : 
POISON! DANGER! CORROSIVE. 
UQUID AND MIST CAUSE SEVERE BURNS TO All BOOV TISSUE. MAY BE FATAL I.F 
SWALt.<MED OR INHALED. INHALATION r-\41.V CAUSE LUNG DAMAGE. 

Label Precautions: 
oo not get 1n eyes , on skin, or on clothing . 
00 no1: breathe vapor or m1 st. 
use only with adequate-ventilat•iQn••· · . -
wash thoroughly after hand1ing. 
store in a tightly closed container. 
Re:aove and wa.sh contaminated c 1 o'thi ng prompt 1 y. 

Label Fi rst A.1 d: 
In case of contact, i11U11edia.tely flush eyes or skin with plenty of water for 
a.t least 15 minutes while removing contaminated clothing and shoes. wash 
clothinq before reuse. If swallowed , 00 NOT I~OUCE VG1ITING. Give large 
quantities of wa.ter. Never give an~thing by mouth to an unconscious person. 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breat:hing is difficult, give oxygen . In ail cases get: 
medical at:tention 1{11ffled1at:e1y. 

Produ~ use: 
Laboratory Reagent. 
Labeling according to EC Directives 
Symbol: C 
R-phrases: 
R34 . ••. . • causes burns 
R37 . . •• • • Irritating to respiratory system 
s .-phrases: 
S(l/2) .•.. • Keep locked up and out of the reach of children 
S26 .••.• • In case of contact with eyes, rinse immediately with 
plenty of water and seek medical advice · 
s4S . . .... In case of accident or if you feel unwell seek medical 
advice immediately (show t:he label where possible) 

Revision Infonnation: 
MSOS sect;on{s) changed since last revision of document include: 16. 

Disclaimer: .......................................................................................................................... ** ............. . 
Ma111nckrodt Baker, Inc. prov1~es the information contained herein in good · 
fa.1th but makes no representation a.s to its co.'llprehensiveness or accuracy. This 
docu11ent is intended only as a guide to the appropriate precautionar~ handl i ng 
of the ma.teri al by a properly trained person using this product. Ind,vi dua.1 s 
rec.eivin~ the information must exercise their independent judgment in 
determining its appropriateness for a particular purpose. MALLINCKROOT !IAKER, 
INC. MAKES NO REPRESENTATIONS OR WAARANTIES, ErTHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR. PURPOSE WITH RESPECT TO THE INFOkMATION SET FORTH HEREIN OR THE . 
PRODUCT TO WHIOi lliE INFORW.TION llEFER.S. ACCORDINGLY, MALLINCKROOT BAKER, INC. 
WI.LL Nat" BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS 
INFORMATION.. . • ······••*••·· ..................... * .................................. * ................................. . 
Prepared by: Environ~ental Health & safety 
Phone Number: (31◄) 654-1600 (U,S .A.J 



Attachment 2 

Map Directions to Hospital 



Directions to University Hospital from Refuse Hideaway Landr.tl 

DIRECTIONS 
1: Start out going East on US-14 towards WILLOW 

LN by turning left. 
2: US-14 becomes US-14/UNIVERSITY AVE. 
3: US- 14/UNlVERSITY AVE becomes UNIVERSITY 

AVE. 
4: UNIVERSITY AVE becomes UNIVERSITY AVE/CR­

MS E. 
5: UNIVERSITY AVE/CR-MS E becomes UNIVERSITY 

AVE. 
6: Tum SLIGHT LEFT onto CAMPUS OR. 
Total Estimated Time: 

27 minutes 

See maps on following page. 

Address: University of Wisconsin Hospital 
600 Highland Avenue 
Madison, WI 53792-0001 

DISTANCE 
1.61 miles 

1.12 miles 
0.21 mlles 

2.17 mlles 

2.59 miles 

0.16 miles 
Total 
Distance: 
7.86 miles 



* Indicates University of Wisconsin Hospitlll 
600 Highland Avenue 
Madison, WI 53792-0001 




