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1. ANSWERS TO SUBMITTED QUESTIONS 

This Addendum consists of the Connecticut Resources Recovery Authority’s responses to writ-

ten questions that were received by CRRA by 3:00 p.m., Friday, March 15, 2013.   

1.  Question Are bid bonds required? 

Answer There is not a bid bond associated with this RFB. 

2.  Question Are Connecticut firms preferred?  Will CRRA consider a bid from a firm that 

does not currently operate an office within the state? 

Answer CRRA’s procurement policy states that: “In its Contract selection process, 

CRRA shall insofar as is practicable and assuming all things are comparable 

between price and quality, give preference to entities or persons based in Con-

necticut.” 

3.  Question Is CRRA currently performing monitoring and laboratory services at the land-

fills included in this procurement?  If so, who is currently providing this service 

to CRRA?  Can we get a copy of the bidder’s list from the previous RFP that 

was issued for this scope of work?  We would be interested in seeing the list of 

bidders, the winning firm and any price-related information you can provide. 

Answer The RFB via which CRRA previously procured monitoring and laboratory ser-

vices at the landfills included in this procurement was issued in 2010 as 

RFB10-EN-002.  A copy of that RFB, including the applicable Scopes of Ser-

vices and a copy of the Board of Directors Resolution which specifies the firms 

and prices selected at that time is available at 

http://www.crra.org/pages/busi_opp_closed.htm#em10.   

4.  Question When doing business with CRRA, is there a pre-qualification or pre-registration 

requirement? 

Answer Any of the documents anticipated to be required as part of this RFB are con-

tained in the RFB Package Documents, although that in no way limits CRRA’s 

right to issue addenda to this RFB as specified in article 8 of the Instructions to 

Bidders (Section 2 of the RFB Package Documents). 

5.  Question Will CRRA require the services of a Connecticut Licensed Environmental Pro-

fessional (LEP) under this contract? 

Answer Services of a Connecticut Licensed Environmental Professional (i.e., conduct-

ing and verifying remediation under the Remediation Standard Regulations) are 

not required under this contract.  When evaluating a Bidder’s qualifications to 

perform the Scope of Services, however, CRRA does consider LEP licensure to 

be one manner for a Bidder to demonstrate its knowledge and capabilities.   

http://www.crra.org/pages/busi_opp_closed.htm#em10
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6.  Question Will the contractor be required to coordinate activities on this contract with the 

landfill operator, with CRRA, or both? 

Answer Please refer to Sections 2.3 and 2.4 of the Form of the Agreement (Section 6 of 

the RFB Package Documents) 

7.  Question Are there any changes anticipated to the scope of work at any of the sites? 

Answer No, there are no changes anticipated to the scope of work at any of the landfills 

during the term of the anticipated Agreements.  

8.  Question Are there any restrictions to the type of vehicles used on the landfills or on the 

flood control levee at the Hartford Landfill? 

Answer All main roads and access roads are accessible by two-wheel drive vehicles at 

each of the landfills.  It is not necessary to drive any vehicle over the caps of the 

landfills.  Any damage that is caused is the responsibility of the Consultant to 

repair.  Four-wheel drive  and All Terrain Vehicles may be used at each landfill 

at the Consultant’s discretion. Vehicles may be driven on top of the flood con-

trol levee at the Hartford Landfill, as well as along the gravel road at the base of 

the flood control levee.   

9.  Question At the Hartford Landfill, are any of the surface water collection points within 

the radius of the 500-ft buffer around the existing eagle’s nest? 

Answer As stated by CRRA during the pre-bid conference and site tour, when develop-

ing their bid prices for the Hartford Landfill, Bidders should not consider poten-

tial delays and the need to potentially conduct supplemental sampling events 

due to the potential presence of nesting bald eagles in the vicinity of some Hart-

ford Landfill monitoring locations.  If sampling of some monitoring locations 

needs to be delayed until after June 1
st
 due to the presence of nesting bald ea-

gles, then the sampling delay for those specific monitoring locations would be 

considered outside of the Scope of Services, and CRRA would seek to enter 

into an RFS with the Consultant to complete the supplemental sampling event 

and its associated reporting. 

10.  Question Regarding the Hartford Police Department shooting range next to the Hartford 

Landfill, is there someone at the Hartford Police Department that the contractor 

should contact to arrange for clearance or schedule the testing at the sites near 

the shooting range? 

Answer The Hartford Police Department has a Range Master who is the point of contact 

for sampling notification.    

11.  Question Are all of the testing wells at the Ellington Landfill roughly the same 2” PVC 

construction?  Are there any micro-wells? 
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Answer As summarized in Table 1 of the Ellington Landfill Scope of Services, all moni-

toring wells are 2” diameter.  There are no micro-wells at the Ellington Land-

fill.   

12.  Question Does CRRA want to see a draft of all reports first? 

Answer Yes, the Consultant must provide a draft of every report to CRRA for review 

and comment before the report is finalized for submission.  Per each scope of 

services, an electronic copy of the draft is due 10 business days prior to the due 

date of the report.  CRRA prefers a Word version of the report text in order to 

be able to provide a “red-line” mark-up of the draft with CRRA’s questions, 

comments and suggested revisions.  All other components of the draft report 

(drawings, analytical reports, tables, etc.) can be sent as PDF documents.     

13.  Question Would you please provide a list of analytical laboratories that are covered by 

the Connecticut Department of Administrative Services (“CTDAS”) contract 

number 09PSX0054, “Environmental Laboratory Testing Services”? 

Answer CTDAS contract number 09PSX0054 can be accessed through the CTDAS in-

ternet site at the following URL: 

http://www.biznet.ct.gov/SCP_Documents/Results/6062/Contract%20Supplem

ent4.pdf 

14.  Question Several of the scopes of service require collection of equipment blanks when 

completing surface water sampling. Are equipment blanks required if we plan 

to only use disposable equipment/supplies? 

Answer Equipment blanks are required if the sampling equipment requires decontami-

nation between sample points. If sampling personnel utilize new, disposable 

sampling equipment at each surface water sample location, equipment decon-

tamination would not be required between sample points, and collection and 

analysis of equipment blanks would be unnecessary. 

15.  Question Stormwater monitoring is no longer included as one of the tasks under the Envi-

ronmental Monitoring, Laboratory Analysis and Reporting Services for CRRA 

Landfills bid for any of the landfills?  

Answer No, the stormwater component is not included in the RFB.  If the consultant 

awarded the bid for a landfill expresses interest in stormwater monitoring, 

CRRA may extend a Request for Services (RFS) to the consultant for the re-

quired work.  Otherwise, CRRA will procure the stormwater monitoring ser-

vices via a different solicitation..   

16.  Question Do individual appointments need to be set-up for sampling of the private do-

mestic wells for the Ellington Landfill, or can the sampling contractor simply 

notify the property owner that it will conduct sampling on a specific day and the 

http://www.biznet.ct.gov/SCP_Documents/Results/6062/Contract%20Supplement4.pdf
http://www.biznet.ct.gov/SCP_Documents/Results/6062/Contract%20Supplement4.pdf
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sampling location will be made accessible? 

Answer All third-party domestic well samples are obtained from outdoor spigots. There-

fore, it is generally not necessary to have a specified appointment time to col-

lect the samples. It is imperative, however, that the sampling contractor contact 

each property owner prior to each scheduled event to ensure that there are no 

conflicts associated with the scheduled event, to ensure that the outdoor spigot 

is accessible and functional (for example, make sure that the spigot has not been 

turned off during the month of January to prevent freezing) and to verify that no 

water treatment equipment has been placed prior to the sampling point. 

17.  Question Is access to the landfills limited to normal operating hours?    

Answer 
 

Each successful bidding consultant will be provided with keys to the locks 

placed on the access gates.  Consultants may access the property during off-

hours such as weekends.  CRRA does not encourage consultants to conduct 

contracted work during unsafe conditions, so this should be taken into consider-

ation when scheduling the time of the work.      

18.  Question Is there access to restrooms at the closed landfills?   

Answer There is no restroom access at the Ellington Landfill. The Hartford Landfill and 

Shelton Landfill have restroom facilities.  There is a restroom inside the town-

operated scalehouse for the Wallingford Landfill Transfer Station that a con-

sultant could request to use during normal operating hours, but CRRA does not 

control this scalehouse.    

19. 1
9
. 

Question For Ellington Landfill, recent samples collected from MW-16 for VOC analysis 

have been collected in unpreserved VOA vials and submitted for laboratory 

analysis within 24 hours of collection due to the “foamy” characteristic of the 

groundwater. Is the successful bidder going to be required to meet these re-

quirements? 

Answer Yes. For quarterly samples collected from monitoring well MW-16 for VOC 

analysis, collection of the samples in unpreserved VOA vials and submission to 

the analytical laboratory for analysis within 24 hours of collection is required. 

20. 2
0
. 

Question Why did CRRA purchase properties adjacent to the Ellington, Shelton and 

Wallingford Landfills? 

Answer CRRA purchased properties in order to obtain control of the groundwater with-

in the zone of influence of the plume.   

21.  Question Why did CRRA purchase properties adjacent to the Ellington, Shelton and 

Wallingford Landfills? 
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Answer CRRA purchased properties in order to obtain control of the groundwater with-

in the zone of influence of the plume.   

22.  Question Is the consultant responsible financially for revising the Quality Assurance Pro-

ject Plan (QAPP) after the Task as described in the Scope of Services is com-

pleted?   

Answer If QAPP revisions are necessary due to a program change that is under the Con-

sultant’s control (e.g., changing project management, changing analytical labor-

atory, etc.) , then the required revisions will be the financial responsibility of 

the Consultant.  If QAPP revisions are necessary due to a program change that 

is not under the Consultant’s control (e.g., changes to approved monitoring lo-

cations, monitored parameters, monitoring frequency, etc.), then CRRA may 

extend a Request for Services (RFS) to the consultant for the required QAPP 

revisions if CRRA cannot make the revisions in-house.      

23.  Question If high turbidity is encountered during sampling of a groundwater monitoring 

well, and < 5.0 NTU cannot be achieved, how should the Consultant proceed? 

Answer Well purging, field parameter monitoring and sample collection requirements 

are all described in the Scope of Services (Exhibit A) for each Landfill, as well 

as in the QAPPs for the Shelton Landfill and the Wallingford Landfill.    

24.  Question For Hartford Landfill and Shelton Landfill, is it possible to launch boats from 

the landfill sites to collect surface water samples or do public boat launches 

need to be utilized? 

Answer For both Hartford Landfill and Shelton Landfill, sampling personnel will have 

to utilize public boat launches. It will be the successful bidder’s responsibility 

to pay any and all applicable fees for use of the boat launches and to verify ac-

cess during the respective sampling months.   

25.  Ques-

tion 

If private property owners forbid access to sampling sites, or are hostile to field 

personnel how will CRRA address this issue? 

Answer CRRA expects that field personnel will immediately remove themselves from 

the private property and then notify CRRA of the issue. CRRA will then contact 

the property owner to discuss their concerns and attempt to resolve the issue.  
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26.  Question With respect to surface water sampling at Hartford Landfill and Shelton Land-

fill, what if the contractor is unable to collect samples during the specified sam-

pling month due to reasons outside of the contractor’s control (for example, due 

to unsafe river conditions associated with ice floes in January; or due to the fre-

quency of rainfall events in Shelton occurring less than 72 hours apart)? 

Answer If sampling personnel are unable to conduct surface water sampling during the 

specified sampling month due to conditions outside of their control, CRRA ex-

pects that the contractor will continue to monitor conditions into the following 

month, and conduct surface water sampling by the 15
th

 day of the following 

month if the opportunity presents itself.  For example, if conditions during Jan-

uary preclude sampling, CRRA expects that the contractor will continue to 

monitor conditions until February 15
th

 and conduct the surface water sampling 

if the opportunity presents itself.  If the contractor is unable to sample by the 

15
th

 day of the following month, then the applicable quarterly report must dis-

cuss the reason(s) why sampling could not be conducted and include appropri-

ate documentation.   When scheduling each sampling event, CRRA encourages 

its Consultants to take the weather and availability of watercraft into considera-

tion such that surface water samples can be collected as early during the speci-

fied sampling month as possible, when feasible.  

 

2. QAPP FOR SHELTON AND WALLINGFORD 

The Quality Assurance Project Plan (QAPP) for the Shelton and Wallingford landfills are at-

tached hereto this Addendum 1. 

 

The Scope of Services for the Shelton Landfill and for the Wallingford Landfill includes a task 

for revising the QAPP prior to the October 2013 groundwater monitoring event.  The Consultant 

will be responsible for any revisions that CT DEEP may require in order to approve the final 

QAPP developed by the Consultant.    

 

3. SIGN IN SHEETS 

Attached hereto this Addendum 1 is the sign in sheet for the pre-bid meeting and site tours on 

Wednesday March 13, 2013 and Thursday March 14 is attached (attendees_at_pre-

bid_site_tours.pdf) 

 
END OF ADDENDUM 1 
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2.  Project Organization and Responsibility 
 
 
(Refer to Site Specific QAPP-ENG Addendum) 
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3. Problem Definition 
 
The Shelton Landfill covers approximately 110 acres and is located on the east side of River 
Road (Rte. 110) in the southeast portion of Shelton, Connecticut. The landfill is located in the 
Housatonic River Valley, immediately upstream and north of the confluence of the Housatonic 
and Farmill Rivers. The landfill is owned and managed by the Connecticut Resources Recov-
ery Authority (CRRA). The landfill property is bordered by the following properties and features 
(Figure 1). 

North- miniature golf course/driving range,  

South- Farmill River and United Technologies-Sikorsky Aircraft property,  

East- Housatonic Lagoon and River, and  

West- River Road/commercial properties. 

The topography of the property rises from near mean sea level (MSL) in the east along the 
Housatonic River to 170 feet above MSL at the peak of the landfill. From this point, the land 
slopes downward to the west to an elevation of approximately 60 feet above MSL along River 
Road. 

Site Activities 

The Shelton Landfill consists of the four following parts (Figure 2).   

1. Municipal Solid Waste Landfill (MSW)/Interim Ash Residue Landfill 

2. Southeast Expansion Area (SEEA) 

3. Northeast Expansion Area (NEEA) 

4. Hazardous Waste Disposal Area 

The MSW/Interim Ash Residue Landfill includes 37 acres located along the western edge of 
the property.  The initial permit to operate the municipal solid waste landfill at this location was 
issued to CRRA by the CTDEP in August 1983. In February of 1988, this permit was modified 
to allow CRRA to dispose of ash residue on top of the existing municipal solid waste. From 
February of 1988 to August of 1994, only ash residue was landfilled on-site in a roughly 22-
acre parcel atop the 37-acre footprint (Figure 2). The interim ash residue landfilling operations 
ceased in August of 1994 and final cover was applied in the winter of 1996/1997, with CTDEP 
approval of the final closure on March 30, 1999.  
 
The Southeast Expansion Area (SEEA) consists of about 6.5 acres in the southeast corner of 
the landfill property, near the confluence of the Housatonic and Farmill Rivers, and adjacent to 
the Housatonic River Lagoon (Figure 2).  According to previous consultant reports, the SEEA 
base pad (beneath the liner Iayers) was constructed partly of dredge spoils from Bridgeport 
Harbor, which were contaminated with VOCs. The SEEA consists of four (4) lined cells 
equipped with a leachate collection system on top of the primary liner and between the primary 
and secondary liners. Landfilling of ash residue in this lined area began in August 1994 and 
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ended in November 1996. The SEEA is covered to prevent erosion, lined, and has a leachate 
collection system. In October 1999, the HDPE geomembrane was completely installed over 
the area.  Final cover soils (18 inches protective cover plus 6 inches topsoil) and hydroseed 
was completed at the SEEA in the end of May 2000. CRRA continues to maintain and monitor 
the leachate collection system.  
 
The Northeast Expansion Area (NEEA) comprises approximately 3.1 acres in the northeastern 
corner of the landfill, adjacent to the Housatonic River and the Housatonic River Lagoon. The 
NEEA consists of three lined cells and a leachate collection system that serves both the pri-
mary and secondary cell liners. Ash residue was landfilled in the NEEA from November 1996 
to February 1998 when capacity was reached (with a temporary diversion of the ash to the 
Hartford Landfill beginning in October 1997; re-depositing of ash in the NEEA restarted in De-
cember 1997). The NEEA received final cover at the end of October 1999 and closure of the 
ash expansion area was approved by CTDEP in October 2001. 
 
The closed hazardous waste disposal area consists of about 2 acres, located atop the 37-acre 
footprint, in the north central corner of the MSW Landfill area. The hazardous waste disposal 
area was certified closed by the CTDEP in October of 1989. 
All disposal activities at the Shelton Landfill have ceased and all disposal units have been 
closed.  The only activities currently performed at the Shelton Landfill are listed below. 

 Post-closure activities including regular landfill inspections to ensure the integrity of all 
landfill caps, 

 Operation and maintenance of the ash leachate collection and pretreatment system, and 

 Operation and maintenance of the landfill gas collection and flaring system.  

An active residential drop-off center/transfer station for municipal solid waste, bulky waste, and 
scrap metal is also operated on the landfill property. The residential drop-off center/transfer 
station is permitted and operated by the City of Shelton, and is located outside of all disposal 
units at the landfill. 
 
Future use of the Shelton Landfill property is governed by a "Future Use Plan" that has been 
developed by CRRA with input and approval from both the CTDEP and the City of Shelton.  
Proposed future site uses would include the post-closure activities that are currently con-
ducted, as well as passive recreation areas, such as a walking trail, wildlife viewing areas, and 
a boat launch onto the Housatonic River lagoon for non-motorized boats. 
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4. Project Description 
 
Monitoring well completion details are summarized in Table 1.  Wells to be sampled include  

 

MW-Qb MW-Td MW-Cd MW-BR7 MW-BR-18 

MW-BR5 MW-100 MW-Cs MW-D2d MW-BR-19  

MW-GP4 MW-BR1 MW-I3s MW-16s  

MW-BR4 MW-A  MW-BR8 MW-104s  

MW-Rs MW-BR2 MW-17d MW-BR6 

MW-Rd MW-Bd MW-105 MW-Ed 
   
Well locations are presented on Figure 2  
 
A synoptic groundwater measurement will be completed on the first day of each semi-annual 
monitoring event to determine the groundwater elevations at all sampled monitoring wells prior 
to any purging and sampling activities.  At each monitoring well, the depth to groundwater and 
the depth to the bottom of the will be measured with either an electronic water level indicator or 
a steel tape accurate to within 0.01 feet.  All measurements will be made relative to the sur-
veyed measurement point at each well, i.e., the top of the PVC casing. 
 
The water level measuring device will be decontaminated between monitoring wells to ensure 
that cross-contamination of the monitoring wells does not occur.  The decontamination will 
consist of rinsing the measuring device with deionized water. 

  

TABLE 1 
Summary of Monitoring Well Construction 

Shelton Landfill 
Shelton, Connecticut 

Well Number 
Dedicated 
Sampling 
Apparatus 

Measuring 
Point 

Elevation 
(Top of 

PVC) (feet)

Top of 
Screen Ele-

vation 
(feet) 

Measured 
Well Depth 

(feet) 

Well Bot-
tom Eleva-
tion (feet)

MW-Qb Bladder Pump 71.48 2.16 74.43 -8.16 
MW-BR5 Bladder Pump 69.02 30.02 NA NA 
MW-GP4 Bladder Pump 56.72 42.52 36.12 22.52 
MW-BR4 Bladder Pump 55.32 -4.45 70.62 -14.45 
MW-Rs Tubing 17.17 7.1 20.04 -3.1 
MW-Rd Bladder Pump 16.22 -17.3 37.82 -22.3 
MW-Td Bladder Pump 12.68 -41.32 64.05 -46.32 
MW-100 Bladder Pump 14.08 -2.2 26.43 -12.2 
MW-BR1 Bladder Pump 13.26 -57.43 80.62 -67.43 

MW-A Bladder Pump 16.22 -6.6 32.59 -16.6 
MW-BR2 Bladder Pump 10.26 -28.38 50.03 -38.38 
MW-Bd Bladder Pump 11.50 -5.33 26.62 -15.33 
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TABLE 1 
Summary of Monitoring Well Construction 

Shelton Landfill 
Shelton, Connecticut 

MW-Cd Bladder Pump 22.33 -54.08 85.83 -64.08 
MW-Cs Bladder Pump 22.34 -3.78 40.88 -18.78 
MW-I3s Bladder Pump 9.98 0.96 21.43 -10.96 

MW-BR8 Bladder Pump 11.98 -99.02 123.98 -109.02 
MW-17d Bladder Pump 14.43 -36.79 65 -46.79 
MW-105 Bladder Pump 14.15 4.80 25 -6.80 
MW-BR7 Bladder Pump 19.96 -34.3 103.85 -54.3 
MW-D2D Bladder Pump 21.62 -9.81 42.49 -19.81 
MW-16s Bladder Pump 8.16 -83.95 100.5 -93.95 
MW-104s Bladder Pump 9.64 4.48 12 -6.48 
MW-BR6 Bladder Pump 9.06 -66.46 84.2 -76.46 
MW-Ed Bladder Pump 8.97 -52.66 71.31 -62.66 

MW-BR18* Bladder Pump N/A N/A N/A N/A 
MW-BR19* Bladder Pump N/A N/A N/A N/A 

* = Proposed 

N/A = Not Available 

 
 

Groundwater Sample Collection Methods 
 

The following sample collection procedures will be followed during each sampling 
event: 

 
 A “Monitoring Well Field Data Sheet” which summarizes well elevation data, well 

condition, purge data, observed water yield and quality comments, sampling 
data, and results of measured field parameters will be completed for each moni-
toring well sampled.  

 Measure well’s water depth using decontaminated equipment (depth to water, 
depth to bottom, depth of sample) referenced to top of PVC (or casing) and re-
cord on the data sheet. 

 Provide an in-line meter (or equivalent methodology which mitigates exposure to 
the atmosphere) to concurrently measure pH, temperature, specific conductivity, 
dissolved oxygen (DO), and redox potential (RP), as applicable, during purging. 
Also, provide a device to measure turbidity. A minimum of four (4) readings of 
each parameter shall be taken and recorded during purging. 

 Perform purging using dedicated bladder pump equipment at all wells at low flow 
rates, not taking the first reading until at least one pump volume plus one dis-
charge tubing volume have passed. (Note:  Due to its shallow depth and typi-
cally low water column height, MW-RS is equipped with dedicated tubing that is 
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connected to a peristaltic pump for purging.) The purged groundwater may be 
discarded to the ground. Sampling personnel are to monitor the drawdown in the 
wells and ensure that the drawdown is maintained at less than or equal to 0.3 
feet during the entire purging and sampling process. Wells shall be purged at a 
rate of less than or equal to 300 ml/minute. Field parameter readings shall be 
recorded at a minimum of three minute intervals, until turbidity is stabilized such 
that three consecutive reading are within 10% of each other for readings >10 
NTU, or readings are within 2 NTU of each other for readings <10 NTU. Per US 
EPA Region I Standard Operating Procedure GW-0001 – “Low Stress (Low 
Flow) Purging and Sampling Procedure for the Collection of Ground Water 
Samples from Monitoring Wells” (January 19, 2010 – Revision 3), if the turbidity 
has not stabilized after four hours of purging or after at least five well volumes 
have been purged, collect samples and provide full explanation of attempt to 
achieve stabilization. Provide a summary of periodic readings and time of read-
ing for all parameters.  

 Sample collection should proceed from high parameter volatility to low parame-
ter volatility at a low flow rate. Samples for volatile parameters should be trans-
ferred slowly to the sample container to eliminate creation of air bubbles. Sam-
ples are to be collected in proper containers and properly preserved in the field, 
as summarized in Table 4.  

 All observations relating to the well sampling, well conditions and any deviations 
from the sampling plan are to be recorded on the Monitoring Well Data Sheet. 

 
Surface Water Sample Collection Methods 

 

The surface water samples will consist of grab samples collected from the middle of the 
water column at locations SW-1 and SW-2; and one composite sample of top, middle, 
and bottom depths from each point SW-3, SW-4, and SW-5.  The following sample col-
lection procedures will be followed during each sampling event: 

No filtering of samples is to occur. 
 
 

Untreated Ash Residue Leachate Sample Collection Methods 
The untreated ash residue leachate samples will consist of grab samples collected from 
the NEEA lift station and the SEEA lift station.  The following sample collection proce-
dures will be followed during each sampling event: 

 A Field Data Sheet will be utilized at each ash residue leachate sample location 
to record all applicable field observations and data, such as weather conditions, 
field measurements, and sample collection times.   

 Disposable or decontaminated bailers and clean rope will be utilized to collect 
each untreated ash residue leachate sample.   
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 Field measurements of pH, specific conductance, dissolved oxygen, turbidity, 
and leachate temperature shall be recorded.   

 The appropriate sample containers will be filled from the bailer and properly pre-
served in the field, as summarized in Table 4. 

 No filtering of samples is to occur. 
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4a.  Project Timeline 
 
 

Dates 
Activities (list products) 

Activity Start Activity End 

Sampling  
(Groundwater, Surface water 
& Untreated Leachate) 

Semi-annual to occur first 
week of April and October 

each year 

Approximately two to three 
working days after activity start 

date 

Reporting to CTDEP  
Immediately following sam-

pling 
Within sixty calendar days fol-
lowing the last day of sampling 



Title:  CRRA Stewardship Program Revision Number:  0 
Co. Name:  CRRA – Shelton Landfill Revision Date:  March 12, 2010 
Co. Location:  River Road, Shelton, CT Page: 12 of 67 
 

J:\C\CRRAU - CT RESOURCES RECOVERY AUTHORITY\RIVER RD, SHELTON\CRR0149GW\WP\PDF\QAPP\CRRA QAPP-GEN final 1 shelton.doc 

5.  Sampling Design and Site Figures 
 
In order to fulfill the requirements of the Stewardship Permit, CRRA will sample groundwater 
and untreated leachate from various locations to monitor the leachate plume at the site on a 
semi-annual basis.  The scope of sampling is described in the table below.  Each well location 
is presented on Figure 2.  
 

MONITORING PARAMETERS 
 

SHELTON LANDFILL 
SHELTON, CONNECTICUT 

 
(1) (2) (3) (4) 

Parameters Surface Water Groundwater Leachate 

Description: 
Number of Sample Locations: 

5 ea + 1 QA/QC 
Wells 

26 ea + 1 QA/QC 
Untreated 

2 ea 

Field Measured    

Time of Collection X X X 

Sample Depth X X X 

Total Water Column Depth X X X 

Water Level Elevation  X  

Water Temp. X X X 

Air Temp. X  X 

PH X X X 

Spec. Cond. X X X 

Salinity X  X 

Dissolved Oxygen (D) X  X 

ORP  X  

Turbidity - (NTU)  X  

Water Clarity-Secchi Disk X  X 

Lab Measured    

Spec. Cond.  X X 

PH   X 

TDS   X 

TSS   X 

Chloride   X 

Alkalinity   X 

Hardness as CaCO3  X X 

BOD - 5-day   X 

COD   X 

Ammonia - (T)   X 

TKN (T)   X 

Nitrate (T)   X 

Nitrite (T)   X 

Phosphorus (T)   X 

Aluminum (T)   X 

Arsenic (T)  X X 

Barium (T)  X X 

Cadmium (T)  X X 

Chromium (T)  X X 

Copper (T) X X X 

Iron (T) X X X 

Lead (T)  X X 

Manganese (T)  X X 
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MONITORING PARAMETERS 
 

SHELTON LANDFILL 
SHELTON, CONNECTICUT 

 
(1) (2) (3) (4) 

Parameters Surface Water Groundwater Leachate 

Description: 
Number of Sample Locations: 

5 ea + 1 QA/QC 
Wells 

26 ea + 1 QA/QC 
Untreated 

2 ea 

Mercury (T)   X 

Nickel (T)  X X 

Potassium (T)  X  

Selenium (T)  X  

Silver (T)  X X 

Zinc (T)  X-1 X 

Additional Parameters to be monitored only at listed locations:    

Radium (Radium-226 and Radium-228 combined via EPA Method 
9320 of SW-846)  X-1  

Gross Alpha  X-1  
Gross Beta  X-1  
Dioxins and Furans via EPA Method 8280   X 
NOTES: 

The minimum detection limit (MDL) must be at least as low as the SWPC, if a criteria has been established for the compound. 

Surface Water 
Column 2  - Samples will be collected as a composite of top, mid and bottom from SW-3, sW-4, SW-5.  A mid-depth sample will be collected from SW-1 
and SW-2 
 
Ground Water 

Column 3– The well designations in Groundwater Discharge Permit LF0000052 are as follows: 

MW-100     MW-Cs      MW-D2d      MW-BR-19    MW-Ed 

MW-GP4    MW-BR1    MW-I3s      MW-16s         MW-BR4 

MW-Td       MW-BR8    MW-104s   MW-Rs          MW-BR2 

MW-17d     MW-BR6     MW-Rd      MW-Bd          MW-105 

MW-Cd      MW-BR7     MW-BR-18 

 

X-1 Radionuclide monitoring wells 

MW-Qb       MW-BR5     MW-A 

 

Untreated Leachate 

Column 6 – The following 2 locations represent the sample locations for untreated ash residue leachate from the SEEA and the NEEA, respectively: 
L-1S (SEEA Lift Station)  L-1N (NEEA Lift Station) 
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6.  Sampling and Analytical Methods Requirements 
 
The following tables summarize sampling and analytical protocols that may be utilized during 
the monitoring events.  Refer to the Site Specific QAPP-LAB Addendum for the details re-
garding sample and QC quantities, containers per sample, preservation requirements, and 
maximum holding time. 
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Containers per 

Sample Preservation Requirements  

Parameter Matrix 

Number of 
Samples 

(including 
Field QC) 

Prepara-
tion 

Method 

Analyti-
cal 

Method* 
No. Size 

Typ
e 

Temp. 
Light 

Sensi-
tive 

Chemi-
cal 

Maximum 
Holding 

Time 

Trace metals 
by ICP-AES 

Aqueous -LAB -LAB 
SW-846 
Method 
6010B 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Mercury by 
Cold Vapor 
AAS 

Aqueous -LAB -LAB 
SW-846 
Method 
7470A 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Alkalinity 
(Total) 

Aqueous -LAB -LAB 
SM2320

B 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Total Dis-
solved Solids 
(TDS) 

Aqueous -LAB -LAB 
SM2540

C 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Hardness Aqueous -LAB -LAB 
EPA 
200.7 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Biologica 
Oxygen De-
mand (BOD) 

Aqueous -LAB -LAB 
SM5210

B 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Chemical 
Oxygen De-
mand (COD) 

Aqueous -LAB -LAB 
SM5220

D 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Nitrate Aqueous -LAB -LAB 
EPA 

300.0; 
9056 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Nitrite Aqueous -LAB -LAB 
EPA 
300.0 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Ammonia (N) Aqueous -LAB -LAB 
EPA 
350.1 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Cyanide 
(Total) 

Aqueous -LAB -LAB SW9014 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Sulfate (To-
tal) 

Aqueous -LAB -LAB  
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Total Sus-
pended Sol-
ids (TSS) 

Aqueous -LAB -LAB 
SM2540

D 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Phosphorus Aqueous -LAB -LAB EPA 365 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Total Kjeldahl 
Nitrogen 
(TKN) 

Aqueous -LAB -LAB EPA 351 
-

LAB 
-

LAB 
-

LAB 
2-6º C -LAB -LAB -LAB 

Gross Aplha Aqueous -LAB -LAB 
EPA 
9310; 
900.0 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Gross Beta Aqueous -LAB -LAB 
EPA 
9310; 
900.0 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Radium Aqueous -LAB -LAB 

EPA 
9320, 
903.0, 
904.0 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Diox-
ans/Furans 

Aqueous -LAB -LAB 

EPA1613
B; 

8280B, 
8290A 

-
LAB 

-
LAB 

-
LAB 

2-6º C -LAB -LAB -LAB 

Notes:   *In accordance with RCPs where applicable 
-LAB = refer to Lab Addendum 
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7.  Method and SOP Reference Tables 
 
The contract engineer will adhere to the following ASTM standards that apply to the scope of 
work.  Laboratory SOPs are provided in the QAPP-LAB Addendum. 
 

Document Title Date 

D2113-06 Practice for Rock Core Drilling and Sampling of 
Rock for Site Investigation 

2006 (Revised 2008) 

D4750-87R01 Test Method for Determining Subsurface 
Liquid Levels in a Borehole or Monitoring Well (Observa-

tion Well) 
1987 (Reapproved 2001) 

D5088-02 Practices for Decontamination of Field Equip-
ment Used at Waste Sites 

2002 (Reapproved 2008) 

D5092-04E01 Practice for Design and Installation of 
Ground Water Monitoring Wells 

2004 

D5299-99R05 Guide for Decommissioning of Ground Wa-
ter Wells, Vadose Zone Monitoring Devices, Boreholes, 

and Other Devices for Environmental Activities 
1999 (Reapproved 2005) 

D5784-95R06 Guide for Use of Hollow-Stem Augers for 
Geoenvironmental Exploration and the Installation of Sub-

surface Water-Quality Monitoring Devices 
1995 (Reapproved 2006) 

D5978-96R05 Guide for Maintenance and Rehabilitation 
of Ground-Water Monitoring Wells 

1996 (Reapproved 2005) 

D6089-97R03E01 Guide for Documenting a Ground-
Water Sampling Event 

1997 (Reapproved 2003) 

D6452-99R05 Guide for Purging Methods for Wells Used 
for Ground-Water Quality Investigations 

1999 (Reapproved 2005) 

D6517-00R05 Guide for Field Preservation of Ground-
Water Samples 

2000 (Reapproved 2005) 

D6634-01R06 Guide for the Selection of Purging and 
Sampling Devices for Ground-Water Monitoring Wells 

2001 (Reapproved 2006) 

D6771-02 Practice for Low-Flow Purging and Sampling for 
Wells and Devices Used for Ground-Water Quality Inves-

tigations 
2002 

D6911-03 Guide for Packaging and Shipping Environ-
mental Samples for Laboratory Analysis 

2003 
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Document Title Date 

D7069-04 Guide for Field Quality Assurance in a Ground-
water Sampling Event 

2004 

D0888-05 Test Methods for Dissolved Oxygen in Water 2005 

D1067-06 Test Methods for Acidity or Alkalinity of Water 2006 

D1125-95R05 Test Methods for Electrical Conductivity 
and Resistivity of Water 

1995 (Reapproved 2005) 

D1293-99R05 Test Methods for pH of Water 1999 (Reapproved 2005) 

D1498-07 Test Method for Oxidation-Reduction Potential 
of Water 

2007 (Revised 2008) 

D4453-02R06 Practice for Handling of Ultra-Pure Water 
Samples 

2002 (Reapproved 2006) 

D4840-99R04 Guide for Sample Chain-of-Custody Proce-
dures 

1999 (Reapproved 2004) 

D6764-02R07 Guide for Collection of Water Temperature, 
Dissolved-Oxygen Concentrations, Specific Electrical 

Conductance, and pH Data from Open Channels 
2002 (Reapproved 2007) 

D4448-01R07 Guide for Sampling Ground-Water Monitor-
ing Wells 

2001 (Reapproved 2007) 

D6009-96R06 Guide for Sampling Waste Piles 1996 (Reapproved 2006) 

D6232-08 Guide for Selection of Sampling Equipment for 
Waste and Contaminated Media Data Collection Activities 

2008 

D6699-01R06 Practice for Sampling Liquids Using Bailers 2001 (Reapproved 2006) 

D6759-07 Practice for Sampling Liquids Using Grab and 
Discrete Depth Samplers 

2007 

D7353-07 Practice for Sampling of Liquids in Waste Man-
agement Activities Using a Peristaltic Pump 

2007 
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Document Title Date 

D5358-93R03 Practice for Sampling with a Dipper or Pond 
Sampler 

1993 (Reapproved 2003) 
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8.  Field Equipment Calibration and Corrective Action  
 

Instrument Activity Frequency Acceptance Criteria Corrective Action 

pH meter Calibration Daily 

N/A 

Compare to historical data 
when applicable 

Recalibrate 

Specific Con-
ductance Me-

ter 
Calibration Daily 

N/A 

Compare to historical data 
when applicable 

Recalibrate 

ORP Meter Calibration Daily –400 mV to 800 mV Recalibrate 

DO Meter Calibration Daily 

Between 0 and 4 mg/l 
unless historically shown 

to be above 4 mg/l.  
Should not be negative. 

Recalibrate 

Change Membrane 

Turbidity Me-
ter 

Calibration 

Between 
Each Rental 

Checked 
Daily 

Appendix C 

Should NEVER be nega-
tive 

Appendix C 

Cease use and Con-
tact Rental Company 

to Recalibrate or 
Replace 

 
 
N/A – Not Applicable  
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9.  Laboratory Equipment Calibration and Corrective Action  
 
(Refer to Site Specific QAPP-LAB Addendum) 
 

 
10.  Sample Handling and Custody Requirements 
 
(Refer to Site Specific QAPP-LAB Addendum) 
 
 
11.  Analytical Sensitivity and Project Criteria 
 
If a compound is regulated by the CT DEP surface water protection criteria (SWPC), the mini-
mum reporting limit will be equal to or less than the SWPC standard.  
 
(Refer to Site Specific QAPP-LAB Addendum) 
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12.  Field Quality Control Requirements 
 

QC Sample Frequency 
Acceptance  
Criteria 

Corrective  
Action 

Duplicate 
(Groundwater) 

1 per sampling 
event 

Duplicate concentra-
tions are within 30%. 

Flag in data report 

Duplicate (Surface 
Water) 

1 per sampling 
event 

Duplicate concentra-
tions are within 30%. 

Flag in data report 
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13.  Laboratory Quality Control Requirements 
 
(Refer to Site Specific QAPP-LAB Addendum) 
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14.  Data Management and Documentation 
 
 
Field Data 
 
Low-flow groundwater sampling data will be recorded on Monitoring Well Data Sheets.  All 
other field data will be recorded in a permanently bound waterproof notebook.  All notes will 
include the date, sampling location, weather conditions, any measurements taken, and any 
problems encountered in the field. Monitoring Well Data Sheets will be scanned and archived 
in the project file.   
 
The sampling labels and the chains-of-custody will be clearly written and consistent with one 
another. 
 
Laboratory Data 
 
The following deliverables will be provided by the laboratory: 
 

1. Client’s Name 
2. Project Number 
3. Laboratory Sample ID 
4. Client Sample ID 
5. Collection Date 
6. Sample Matrix 
7. Analyses 
8. Analytical Results/Data Results Sheets 
9. Reporting Limits 
10. Reporting Units 
11. Dilution Factor 
12. Date Analyzed 
13. Method Blank Results 
14. Surrogate Recoveries and Acceptance Limits 
15. Matrix Spike/Matrix Spike Duplicate Results and Acceptance Limits 
16. Spike/ Duplicate Results and Acceptance Limits 
17. Laboratory Control Sample Results and Acceptance Limits 
18. Project Narrative which contains all observations and deviations 
 
 

Types of information the laboratory will provide include: 
 
1. Analytical Summary Sheets 
2. QC Summary Sheets 
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The following will be maintained by the laboratory: 
 

 All raw data including chromatograms 
 Copies of Instrument Logbooks 
 Copies of internal chains-of-custody 
 PE sample results 
 ICP Serial Dilution Results 
 ICP Interference Check Sample Results 

 
The laboratory will provide analytical reports in a hard-copy form and electronic data deliver-
ables (Excel format). 
 
 
Project Files 
 
Working files will be stored via hard copy and electronically with the Project Staff during the 
operation of the Scope of Work.  Subsequent to the completion of the project and issuance of 
all final documents, all pertinent information will be stored electronically in archive files for fu-
ture reference.   
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15.  Assessment and Response Actions 
 
All field personnel will be provided with a copy of the QAPP to review prior to commencement 
of field activities.  Subsequent to the review and prior to beginning any site work, the Project 
Manager (or designated alternate) will review the QAPP with field personnel.  At the conclu-
sion of each field day, field personnel will provide a verbal report to the Senior Technical Staff 
member, Project Manager, and/or Project QA Officer.  Any deviations from the QAPP will be 
documented.  If significant, the client will be contacted.  
 
Following completion of field activities, the Project QA Officer will perform a final review of the 
scope of sampling activities and sample handling practices to ensure that the activities are 
consistent with the QAPP.  Any previously unidentified discrepancies will be reported to the 
Project Manager for review.  All discrepancies and deviations from the QAPP will be docu-
mented in the final report. 



Title:  CRRA Stewardship Program  Revision Number:  0 
Co. Name:  CRRA – Shelton Landfill  Revision Date:  March 12, 2010 
Co. Location:  River Road, Shelton, CT  Page: 26 of 67 
 

J:\C\CRRAU - CT RESOURCES RECOVERY AUTHORITY\RIVER RD, SHELTON\CRR0149GW\WP\PDF\QAPP\CRRA QAPP-GEN final 1 shelton.doc 

16.  Project Report 
 
The results of each semi-annual sampling event will be summarized in a separate report.  
Each report will include the following items. 

 A narrative summarizing the sampling event and any anomalous test results 

 Groundwater contour maps for the overburden and bedrock aquifers 

 Tabulated data summary of analytical results, field parameters, and ground water ele-
vations 

 Data Quality Assessment and Data Usability Evaluation completed in accordance with 
Laboratory Quality Assurance and Quality Control Data Quality Assessment and Data 
Usability Evaluation Guidance Document (CTDEP, May 2009) 

 Evaluation of test results with respect to the SWPC 

 Field sampling data sheets 

 Laboratory analytical report 

The October semi-annual monitoring report prepared for each year will also include the ad-
ditional items listed below. 

 Graphs depicting Plume monitoring parameters since closure of the various landfill 
parts in 2001.   

 A brief narrative reviewing the current data trends relative to the applicable SWPC will 
also be included 

 Any proposed changes to the monitoring program that can be supported by site data. 

 
Laboratory 
 
The laboratory will provide CRRA with an electronic copy of the analytical results.  The Engi-
neer will incorporate the analytical results into a database using the format provided by CRRA. 
 
In an effort to reduce paper usage, CRRA will no longer submit paper copies of the lab reports. 
CRRA will maintain the paper copies at its office; however, a hard copy of the RCP documen-
tation and an electronic copy (CD) of the laboratory reports will be submitted with the report.  
Per the Stewardship Permit, surface and groundwater reports will be submitted within 60 days 
of the sampling event. 
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17.  Field Data Evaluation 
 
All field screening and sampling procedures will be reviewed with the field personnel.  All per-
sonnel that perform field screening and sampling activities have been trained in the use of the 
SOPs to be utilized pursuant to the QAPP.  Field personnel will be given a copy of this QAPP 
to read prior to performing any field screening and sampling activities.  The field sampling 
team will speak to the Project Manager and/or Senior Project Technician on a daily basis to 
verify that the screening and sampling procedures specified in the QAPP are being followed.  
These managerial controls will confirm that the field screening and sampling procedures con-
tained in this QAPP are utilized.  The project manager will be responsible to ensure that the 
appropriate field screening and sampling procedures are utilized to attain the objective of the 
proposed investigations. 
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18.  Laboratory Data Evaluation 
 
The laboratory will perform internal validation procedures as per their SOPs.  The contract 
laboratory will follow the CTDEP’s Final Reasonable Confidence Protocols, approved on Au-
gust 21, 2006. 
 
The engineer will perform a review of the laboratory data deliverables received from the Con-
necticut Certified Laboratory.  The following tasks will be performed. 
 
A Summary of Technical Usability 
 

The engineer will identify and document the following: 
 Laboratory and laboratory project number 
 Number of samples and sample field identifications (IDs) submitted to the labora-

tory by comparing the laboratory narrative to the chain-of-custody 
 The laboratory sample IDs 
 List parameters analyzed by comparing the laboratory narrative to the chain-of-

custody 
 
B Technical Issues Affecting Accuracy 
 
 The engineer will review, document, and comment on: 

 Whether CT RCP protocols were met 
 Sample holding times compared to acceptable holding times 
 Sample minimum detection limits are below applicable RSR criteria 
 Laboratory control sample recoveries compared to acceptable laboratory control 

sample recoveries as established by the method standard operating procedures of 
the laboratory internal procedures 

 Matrix spike recoveries compared to acceptable matrix spike recoveries as estab-
lished by the method standard operating procedures of the laboratory internal pro-
cedures 

 
C Technical Issues Affecting Precision and Representativeness 
 

The relative percent differences (RPD) will be calculated between samples and sample 
duplicates and between matrix spikes and matrix spike duplicates.  The acceptable 
RPD for water is an RPD<30% (see Section 13). 
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D Technical Issues Affecting Sensitivity 
 

The engineer will review and comment on any contaminants identified in the following: 
 Method Blanks 
 
The engineer will review the laboratory report’s minimum detection limits (MDLs). 
 

E Summary of Completeness, Documentation, and Chain-of-Custody Issues 
 

The engineer will review the deliverable package for the following components: 
 Laboratory Narrative 
 RCP Forms 
 Data Results Sheets 
 Method Blank Results 
 Surrogate Recoveries and Acceptance Limits 
 Matrix Spike/Matrix Spike Duplicate Results and Acceptance Limits 
 Laboratory Control Sample Results and Acceptance Limits 
 Project Narrative which contains all observations and deviations  
 
If any sample or QC issues are documented in the narrative that are not included as 
part of the data package deliverables, the laboratory will be contacted, copies of the 
relevant information obtained, and a discussion of any limitations on the use of the data 
will be presented in the validation section of the final report. If the data deliverables 
package is incomplete, the laboratory will be contacted and requested to provide the 
missing documentation. 

 
The laboratory will perform internal validation procedures as per their SOPs.   
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19.  Data Usability and Project Evaluation 
 
Present Field Duplicate Results 
 
All field duplicate results will be presented in tables throughout the corresponding reports.  
Relative Percent Difference (RPD) will be calculated for select compounds on all sample/dupe 
pairs using the formula below 
  

Average

difference
RPD  100   

 
Any RPD greater than 30% will be noted, and the affect on data usability evaluated. 
 
Representativeness 
 
All samples will be collected in accordance with this document and the Water Quality Monitor-
ing Plan.  Data will be compared to historical results and the following actions will be taken in 
the event of a significant anomaly. 
 

 Any unexpected and/or anomalous results will be discussed in the corresponding re-
port.   

 Field personnel will be asked for clarification on any anomalous data.  Field personnel 
will also be asked to provide any missing data.  All findings will be presented in the final 
report 

 The laboratory will be contacted to confirm results 
 
Comparability 
 
In order to ensure comparability from location to location and event to event, the engineer will 
follow the same sampling procedures and request the same laboratory protocols throughout 
the project.  The engineer will also review field notes and laboratory data to ensure the QAPP 
has been adhered too.  The engineer will consult with the field technician or laboratory per-
sonnel if any missing anomalous data is encountered.  Deviation in the field duplicates will be 
compared to the criteria specified in the QAPP.  If necessary, the laboratory will be asked to 
reanalyze samples to verify results. 
 
Groundwater results will be compared to the Surface Water Protection Criteria of the Con-
necticut Remediation Standard Regulations (RSR).  Surface water will be compared to the 
Chronic Aquatic Life Criteria from the State’s Surface Water Quality Standards 
 
Where possible, the engineer will present data in table and graph format.  If historical data is 
available, such as multiple groundwater monitoring events, it will be discussed in reports to 
evaluate the contaminant trends. 
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Sensitivity 
 
If reporting limits are above the SWPC, the laboratory will be contacted to rerun the sample at 
a reporting limit below the standard.  If it is not possible to achieve reporting limits below the 
RSR criteria the analyte will be flagged in the report. 
 
Usability Summary 
 
Data will be reviewed in accordance with the Laboratory Quality Assurance and Quality Con-
trol Data Quality Assessment and Data Usability Evaluation Guidance Document (CT DEP, 
May 2009) in order to identify deviations from RCP QA/QC performance criteria and their po-
tential impact on the project objectives.  Any deviations will be discussed in a Data Usability 
Evaluation (DUE) section of the corresponding report. 
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2.  Project Organization and Responsibility 
 
 
(Refer to Site Specific QAPP-ENG Addendum) 
 
 
3.  Problem Definition 
(Refer to Generic QAPP-GEN) 
 
 
4.  Project Description 
(Refer to Generic QAPP-GEN) 
 
 
5.  Sampling Design and Site Figures 
(Refer to Generic QAPP-GEN) 
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6.  Sampling and Analytical Methods Requirements 
 
The following table summarizes sampling and analytical protocols that may be utilized during 
the monitoring events.   
 

Parameter Analytical 
Method 

Matrix Number of 
Samples 

(number of 
QC samples 

in 
parentheses) 

Sampling 
SOP 

Container Preservation Hold Time 

Metals 6010B Water 33 (2) EPA 6010-
200.7 

200 mL 
Plastic 

HNO3 (pH<2) 
4ºC 

14 days 
extraction 
6 months 

Mercury 7470A Water 2       EPA 
245.1 

200 mL 
Plastic 

HNO3 (pH<2) 
4ºC 

14 days 
extraction 
28 days 

Ammonia (N) 350.1 Water 2 EPA 350.1 100 mL 
Plastic 

H2SO4 pH<2, 
4ºC 

28 days 

Conductivity SM2510B Water 28 (1) -LAB 250 mL 
Plastic 

4ºC 28 days 

Total Dissolved 
Solids (TDS) 

SM2540C Water 2 SM2540C 500 mL 
Plastic 

4ºC 7 days 

Total Suspended 
Solids (TSS) 

SM2540D Water 2 SM2540D 500 mL 
Plastic 

4ºC 7 days 

Alkalinity SM2320B Water 2 SM2320B 200 mL 
Plastic 

4ºC 14 days 

Hardness 200.7 Water 28 (1) EPA 200.7 250 mL 
Plastic 

HNO3 (pH<2) 
4ºC 

14 days 
extraction 
6 months 

BOD SM5210B Water 2 SM5210B 1000 mL 
Plastic 

4ºC 48 hours 

COD HACH 
8000 

Water 2 SM5220D 250 mL 
Plastic 

H2SO4 pH<2, 
4ºC 

28 days 

Chloride SM 4500-
Cl E 

Water 2 -LAB 250 mL 
Plastic 

4ºC 28 days 

Nitrate (N) SM4500-
NO3 

 
Water 

2 EPA 300.0  
100 mL 
Plastic 

 
4ºC 

 
48 hours 

Nitrite (N) SM4500-
NO2 

 
Water 

2 -LAB  
100 mL 
Plastic 

 
4ºC 

 
48 hours 
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Parameter Analytical 
Method 

Matrix Number of 
Samples 

(number of 
QC samples 

in 
parentheses) 

Sampling 
SOP 

Container Preservation Hold Time 

Phosphorus, 
Total 

365.1  
Water 

2 -LAB  
250 mL 
Plastic 

 
H2SO4 pH<2, 

4ºC 

 
28 days 

TKN 351.2  
Water 

2 -LAB  
200 mL 
Plastic 

 
H2SO4 pH<2, 

4ºC 

 
28 days 

pH SM4500-
H+B 

 
Water 

2 -LAB  
100 mL 
Plastic 

 
4ºC 

 
Immediate 

Gross Beta -LAB -LAB -LAB -LAB -LAB -LAB -LAB 

Gross Alpha -LAB -LAB -LAB -LAB -LAB -LAB -LAB 

Radium 226 -LAB -LAB -LAB -LAB -LAB -LAB -LAB 

Radium 228 -LAB -LAB -LAB -LAB -LAB -LAB -LAB 

Dioxans/Furans -LAB -LAB -LAB -LAB -LAB -LAB -LAB 

-LAB   To be provided by Laboratory 
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7.  Method and SOP Reference Tables 
 
The following table presents all of the analytical methods, as well as the contract Standard 
Operating Procedures (SOPs) and sample preparation SOPs for all of the listed parameters. A 
copy of each of the laboratory SOP referenced below is included in Appendix A. 
 
 

Analytical 
Method 

Document Title 
Revision 
Number 

Date 

EPA 9310 “EPA 9310: Gross Alpha and Gross Beta”  17 
October 

2008 

ICP 6010B 

““Recommended Reasonable Confidence Protocols 
Quality Assurance and Quality Control 

Requirements Determination of Trace Metals By 
SW-846 Method 6010 Inductively Coupled Plasma-

Atomic Emission Spectrometry" 

2.0 July 2006

Radium-226 “ EPA 9315- Alpha Emitting Radium Isotopes 20 
February 

2009 

Radium-228 “EPA 9320 Radium-228” 20 
January 

2010 
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8.  Field Equipment Calibration and Corrective Action  
 
 
(Refer to Generic QAPP-GEN) 
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9.  Laboratory Equipment Calibration and Corrective Action  
 
 

Premier Laboratory is currently the contract laboratory that analyses the groundwater and 
leachate samples for the project.  Copies of all of Premier SOPs have been provided in Appendix 
A. 
 

Frequencies and Triggering Events for Maintenance 

Purge and Trap Devices 

Frequency or Triggering Event Maintenance Required Procedure 

1)  Trap contaminated Change Trap PT001 

2)  Sensitivity to gasses or ketones decreases below 

acceptable levels. 

  

Gas Chromatographs 

Frequency or Triggering Event Maintenance Required Procedure 

1)  Annually 

2)  Baseline becomes elevated 

3) Area counts become inconsistent 

have ECD cleaned GC000 

Resolution becomes poor Clip column GC002 

Annually or when indicated Change gas filter GC003 

Loss of sensitivity Change PID lamp GC004 

1)  Column becomes too short for acceptable resolution 

2) Column cannot be cleaned by bake out 

3)  Loss of sensitivity 

Change column GC005 

Baseline becomes elevated Bake out ECD detector GC006 

Mass Spectrometers 

Frequency or Triggering Event Maintenance Required Procedure 

Semi-Annually Change rough pump oil MS000 

1)  Instruments cannot be tuned or tunes are erratic 

2) Sensitivity decreases below acceptable levels 

Clean ion source MS001 
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ICP Spectrophotometers 

Frequency or Triggering Event Maintenance Required Procedure 

Daily 

As needed: loss of linearity or sensitivity 

Clean the torch IP001 

Clogging or drop in sensitivity  Clean the nebulizer end 

cap 

IP002 

Every two weeks Replace the peristaltic 

pump tubing 

IP003 

Every month Clean the autosampler IP004 

 

Cold Vapor AA 

Frequency or Triggering Event Maintenance Required Procedure 

Daily Clean the quartz cell CV001 

Every month Replace the reagent 

tubing 

CV002 

Every six months Clean the liquid/gas 

separator 

CV003 

 

 

 

Maintenance SOPs 

Procedure No. Activity 

GC000 
Gas Chromatograph Maintenance to be performed by Contractors 

ECD: Hydrogen cleaning shall be performed by a certified vendor. 

GC001 

Changing Septa 
1. Allow the injector port to cool. 
2. Remove the injector cap. 
1. Remove and replace the septum. 
2. Replace the injector cap and heat the injector. 
3. Pierce the septum with a syringe. 

GC002 

Clipping Capillary Columns 
1. Allow the injection port to cool. 
2. Loosen the fitting on the injector end of the column. 
3. Inspect and replace the ferrule if necessary. 
4. Use a capillary column cutter to clip approximately one loop from the column. 

Inspect the cut end with a magnifier to ensure the cut is perpendicular to the 
tubing wall and is free of chips, burrs, or uneven areas. Make a new cut if 
necessary. 

5. Inert the column into the injector so that the end of the column will be about 2 
cm below the tip of the syringe when an injection is being made. 

6. Tighten the fitting (DO NOT OVERTIGHEN!) and heat the injector. 
GC003 Changing Gas Filters 
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Maintenance SOPs 

Procedure No. Activity 

7. Turn off the gas supply. 
8. Loosen the nut at each end of the filter. 
1. Remove the filter and replace it with a new filter. 
2. Tighten the nut at each end of the filter. 
3. Turn the gas supply on. 
4. Check for leaks 

GC004 

Changing the PID Lamp 
1. Turn the lamp power supply off and allow the detector to cool. 
2. Remove the lamp shield by depressing and turning it counter-clockwise. 
3. Remove the two lamp ring retaining screws. 
4. Remove the lamp by lifting it straight up. The lamp retaining ring, wave 

spring, and contact ring will also be removed. 
5. Replace the lamp followed by the contact ring, wave spring, and retaining 

ring 
6. Tighten the two retaining screws. 
7. Replace the lamp shield by pressing it into place and turning it clockwise. 
8. Heat the detector and turn on the lamp power supply. 

GC005 

Changing GC Columns 
1. Allow the oven, injector, and detector to cool. 

GC/MS: Cool the ion source. When cool, turn the pumps off and vent the 
source. 

2. Loosen the retaining nut at each end of the column and remove the column. 
3. Place the nuts on the new column with new ferrules. 
4. Use a capillary column cutter to clip a few cm from each end of the new 

column. Inspect the cut ends with a magnifier to ensure the cut is 
perpendicular to the tubing wall and is free of chips, burrs, or uneven areas. 
Make a new cut if necessary. 

5. Insert the column ends into the injector and detector and tighten the fittings 
(Do Not Over Tighten). 

6. Heat the detector, injector, and oven. 
7. GC/MS:  Turn the pumps on and heat the ion source. 
8. Condition the column per manufacturer’s specifications. 

GC006 
Cleaning the ECD Detector 

1. Perform this procedure only in the event of a sever signal problem. 
2. Bake the detector at 350C for 12 - 24 hours. 

MS000 
Mass Spectrometer Maintenance to be Performed by Contractors 

1. Turbo Pumps:  All service shall be performed by a certified vendor. 
2. Rough pumps: Change the oil every 6 months. 

MS001 

Cleaning the Ion Source 
1. Allow the mass spectrometer to cool. 
2. Turn the pumps off. 
3. Remove the analyzer. 
4. Clean the ion source according to the directions in the Hewlett-Packard 

HP5970B MSD Hardware Manual section 4-15. 
5. Replace the analyzer. 
6. Turn the pumps and mass spectrometer heater on. 

PT001 
Changing the Purge Trap 

1. Remove the trap door. 
2. Set the purge and trap device to Purge Ready. 
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Maintenance SOPs 

Procedure No. Activity 

3. Loosen the nut at the bottom of the trap while holding the bottom fitting in 
place. 

4. Loosen the top nut. 
5. Pull the trap straight down through the furnace sleeve. 
6. Insert a new trap. 
7. Replace the ferrules if necessary. 
8. Tighten the top nut. 
9. Tighten the bottom nut while holding the bottom fitting in place. 
10. Replace the trap door. 
11. Follow the directions in the applicable analytical procedure to condition the 

trap before use. 

IP001 

Cleaning the Torch 
1. Remove the nebulizer and spray chamber. 
2. Gently remove the torch. 
3. Place the torch, inverted, in a beaker containing aqua-regia ( 1 part conc. 

HNO3 : 3 parts conc. HCl ) being careful not to submerge the ceramic base. 
Soak for one hour. Do not soak for extended periods of time, the torch is held 
in place only with adhesive. 

4. Rinse with reagent water. 
5. Sonicate in a beaker of 10% nitric acid in a water bath for at least 2 hours. 
6. Rinse with reagent water and dry thoroughly with compressed air. 
7. Replace the torch. 

IP002 

Cleaning the Nebulizer 
1. Disconnect the nebulizer from the spray chamber. 
2. Rinse with reagent water and soak in a laboratory detergent solution. 
3. Rinse with reagent water and 20% nitric acid solution. 
4. Reattach the nebulizer to the spray chamber. 
5. High salt build ups may be removed by soaking the nebulizer in 1:1 HCl, 

being careful to rinse all traces of HCl from the nebulizer afterwards. 

IP003 

Replacing the Peristaltic Pump Tubing 
1. Loosen the tension on the pump windings. 
2. Remove the tensioning plates from the peristaltic pump. 
3. Remove and discard the old windings. 
4. Install new windings. 
5. Align the tensioning barbs on the tensioning plates and reattach the plates. 
6. Adjust the tension for maximum flow. 
7. Run the pumps for at least 30 minutes in order to condition the new windings 

prior to sample analysis. 

IP004 

Cleaning the Auto Sampler 
1. Remove all autosampler racks. 
2. Rinse the reservoir with deionized water. 
3. Wipe the autosampler tray with a cloth dampened with a laboratory detergent 

solution. 
4. Spray light penetrating oil on all moving assemblies as necessary to facilitate 

motion. 
5. Reassemble the autosampler. 

CV001 
Cleaning the Quartz Cell 
1. Remove the mercury vapor tube and ventilation tube from the cell. 
2. Remove the quartz windows from the cell. 
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Maintenance SOPs 

Procedure No. Activity 

3. Pipette about 10 mL of methanol into the cell and swirl. Discard the methanol. 
Repeat this rinse 3 times. 

4. Dry the quartz cell with compressed air. 
5. Replace the cell and reconnect the tubes. 

CV002 

Replacing the Reagent Tubing 
1. Disconnect the tubing. 
2. Discard the old tubing. 
3. Replace with the appropriate Tygon tubing. 

CV003 

Cleaning the Liquid/Gas Separator Cell 
1. Disconnect all tubing. 
2. Remove the cell. 
3. Flush the cell with 10% HCl, repeat until all stannous chloride and debris is 

cleared. 
4. Replace cell and attached tubing and flush with method reagents prior to use. 
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10.  Sample Handling and Custody Requirements 
 
All samples will be clearly labeled with the company name, job number, date, time, sampler’s 
initial and sample identification (i.e., location, depth, etc.).  Samples will be stored in coolers with 
ice until arrival at the laboratory.  Holding times for various parameters are specified in the most 
recent SW-846 promulgated method for the requisite analytical parameter.  Questions on holding 
times will be directed to the analytical laboratory. 
 
All samples will be tracked via a chain-of-custody (COC).  The chain of custody will include job 
number, date, time, sample identification (i.e., location, depth, etc.), and parameters to be 
analyzed.  Each individual handling the sample must sign the COC.  The original COC will remain 
with the sample through out the duration of the sampling event and will be kept in the permanent 
project file.  Copies of the COC will be distributed to the working project file, laboratory manager, 
and the data package. 
 
Upon receiving samples at the laboratory, the chain of custody must be signed and dated by the 
person relinquishing the custody of the samples (client or courier) in the space provided on the 
bottom of the chain of custody.  The person accepting the samples (client services personnel) 
must sign and date the received by section of the chain of custody, located on the bottom of the 
chain of custody next to the relinquished by signature.  The pink copy (or a photo copy if a non 
multi-copy form is used) should be given to the client.  The samples now remain in a secure area, 
not accessible to unescorted non-employees. 

The sample coolers are opened and the cooler internal temperature is determined by either 
reading the cooler thermometer or by measurement using a calibrated IR thermometer and 
recorded on the COC.  All samples which require thermal preservation shall be considered 
acceptable if the arrival temperature is either within ± 2 °C of the required temperature or the 
method specific range.  The exceptions to this are the UCMR2 samples, which must meet the 
following temperature requirements or be recollected: 

a. ≤ 10 °C if received within 48 hours of collection 
b. ≤ 6 °C if received more than 48 hours after collection. 

Temperature deviations of all other samples are noted in the final analytical report. 

The samples must be unpacked and inspected for damage, proper sample volume and 
preservation, (absence of air bubbles in water volatile containers); all custody seals are not 
broken (if used), and accuracy of the chain of custody. The sample custodian will immediately 
notify the project management team of any unclear or incorrect chains of custody.  The project 
management staff will then contact the client to clarify any confusion or to correct any improperly 
filled in COC.  Any alterations to the COC will be verified with the client and documented on the 
COC, signed, and dated by the project manager. 

Samples are then lined up in order listed on the chain of custody.  The individual containers for 
each site are lined up front to back in the line. For aqueous samples, multiple containers are 
usually required.  The sample volume and preservation guide can be used for assistance. 

Samples must then be checked for proper preservation by measuring the pH, except for those 
samples for oil & grease, volatile organics, 525 and all UCMR2 tests.  All of the sample 
containers that have been preserved with acid (HCl, HNO3, H2S04) must have a pH of less than 2.  
All samples preserved with a base (NaOH) must have a pH greater than 12.   All pHs are 
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recorded on the COC.  If the pH is not correct (i.e. pH of 12 for an acid preserved container), the 
client must be informed.  If the client then directs the pH be correctly adjusted this must be noted 
on the Chain of Custody. 

Follow the BLISS manual for step-by-step directions for logging in samples.   

The batch of samples will then be assigned a job number based on the following code: 

(i.e.)      = E107234 
E   = Premier Laboratory Code 
1   = year 199(1) 

 07   = month (July) 
243   = sequential number of jobs for the month. 

This job number must be clearly marked across the top of the chain of custody.  The job number 
must be legible on all copies.  The sample fractions must be numbered with a sequential two digit 
code, i.e.: 01, 02, 03 etc.  A letter is also assigned to further separate fractions based on 
preservative or field filtering when applicable.    

Labels are printed through LIMS and placed on all sample containers.   If possible do not cover 
the client’s sample identification with the label. 

For soil/solid waste sample matrixes, all of the analysis may be performed from one container 
with the exception of volatile analysis.  Any sample which requires volatile analysis must 
have its own properly preserved container. 

All samples are then moved to the appropriate refrigerator (environmental, volatile or drinking 
water, bacteria) and stored in a secured area accessible only to authorized individuals.  All 
storage locations must be locked when unattended. 

Samples are stored in one of the following designated areas: 

Aqueous Volatiles   VOA Refrigerator 

Metals       Walk-in Refrigerator 

Wet Chemistry   Walk-in Refrigerator 

All soils     Walk-in Refrigerator 

    Profiles    DW Refrigerator 

    Bacteria     BAC Refrigerator 
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11.  Analytical Sensitivity and Project Criteria 
 
If a compound is regulated by the CT DEP surface water protection criteria (SWPC), the minimum 
reporting limit will be equal to or less than the SWPC standard.  
 

Analyte Analytical Method 
Quantitation 

Limit 1 
Detection 

Limit  

Precision 
(water) ** 

%RPD 

Accuracy  
(water) ** 

%R 
SWPC 

Metals 6010B   Varies by lot  
Aluminum 6010B 50.0 5.23   NE 
Arsenic 6010B 5.0 3.70   4 
Barium 6010B 2.0 0.51   NE 
Cadmium 6010B 2.0 0.45   6 
Chromium 6010B 2.0 1.07   NE 
Copper 6010B 2.0 0.87   48 
Iron 6010B 50.0 2.07   NE 
Lead 6010B 2.0 1.59   13 
Manganese 6010B 2.0 0.19   NE 
Nickel 6010B 2.0 1.83   880 
Potassium 6010B 200.0 4.79   NE 
Selenium 6010B 5.0 4.96   50 
Silver 6010B 2.0 1.25   12 
Zinc 6010B 2.0 1.42   123 

Mercury 7470A/7471A 0.20 0.018 varies by lot 0.4 
Gross Alpha EPA 900.0 N/A 3 pCi/L NAD ≤ 3 ± 43 % NE 
Gross Beta EPA 900.0 N/A 3 pCi/L NAD ≤ 3 ± 17 % NE 
Radium 226 EPA 903.0 N/A 1 pCi/L NAD ≤ 3 ± 26 % NE 
Radium 228 EPA 904.0 N/A 1 pCi/L NAD ≤ 3 ± 43 % NE 
pH (Lab Analysis) -Lab -Lab -Lab -Lab -Lab -Lab 
Specific Conductance (Lab Analysis) -Lab -Lab -Lab -Lab -Lab -Lab 
Total Dissolved Solids (TDS) -Lab -Lab -Lab -Lab -Lab -Lab 
Total Suspended Solids (TSS) -Lab -Lab -Lab -Lab -Lab -Lab 
Alkalinity, Total -Lab -Lab -Lab -Lab -Lab -Lab 
Hardness -Lab -Lab -Lab -Lab -Lab -Lab 
Biochemical Oxygen Demand (BOD5) -Lab -Lab -Lab -Lab -Lab -Lab 
Chemical Oxygen Demand (COD) -Lab -Lab -Lab -Lab -Lab -Lab 
Chloride -Lab -Lab -Lab -Lab -Lab -Lab 
Nitrate (N) -Lab -Lab -Lab -Lab -Lab -Lab 
Nitrite (N) -Lab -Lab -Lab -Lab -Lab -Lab 
Ammonia (N) -Lab -Lab -Lab -Lab -Lab -Lab 
Total Kjeldahl Nitrogen (TKN) -Lab -Lab -Lab -Lab -Lab -Lab 
Phosphorus, Total -Lab -Lab -Lab -Lab -Lab -Lab 
Total Organic Carbon (TOC) -Lab -Lab -Lab -Lab -Lab -Lab 
Polychlorinated Dibenzo-p-Dioxins 
and Polychlorinated Dibenzofurans 

-Lab -Lab -Lab -Lab -Lab -Lab 

1 Detection and quantitation limits given in μg/L. 
NE- Not Established 
-LAB  information to be provided by Lab 
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12.  Field Quality Control Requirements 
(Refer to Generic QAPP-GEN) 
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13.  Laboratory Quality Control Requirements 
 

Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Quality Assurance and Quality Control Requirements-Method 6010B 

Quality Control 
Standard 
(second source) 
 

 Once at the beginning of the 
run, immediately following the 
calibration. 

 The QCS recovery must 
be +/-5% for all elements 
of interest.  

If the QCS fails for any element of interest, 
inspect the instrumentation for problems 
and correct any abnormal conditions, and 
re-calibrate prior to rerunning the QCS. 

 
Instrument 
Performance 
Check (same 
source as the 
calibration, at 
mid-point) 

 Once at the beginning of the 
run, immediately following the 
QCS and bracketing every 10 
samples analyzed. 

The IPC recoveries must be 
+/-10% for all elements of 
interest.  

The IPC may be run one additional time if 
the specified recoveries are not met, 
however if the second analysis fails, 
corrective action must be taken and any 
samples analyzed after the previous valid 
IPC must be re-analyzed. 

 
Initial Calibration 
Blank/ Continuing 
Calibration Blank 

 ICB-Once at the beginning of 
the run, immediately following 
the IPC. 

 CCB- After each IPC 

 The concentration for 
each element of interest 
must be less than the 
reporting limit. 

Investigate the source of the contamination 
and rerun the blank. If no laboratory 
contamination is found, recalibrate and any 
samples analyzed after the previous valid 
CCB must be re-analyzed. 

 
Interference 
Check Solution 
(ICSA- 
interferences 
only) 

 Once prior to samples being 
introduced and once at the 
end of the sample run. 

 The concentration of each 
element of interest must 
be less than twice the 
reporting limit. 

Review the inter-element correction factors 
and recalculate if required. Recalibrate and 
restart the run sequence. 

Interference 
Check Solution 
(ICSAB- 
interferences & 
elements of 
interest) 

 Once prior to samples being 
introduced and once at the 
end of the sample run. 

 The concentration of each 
element of interest must 
be within +/- 20 of the true 
value. 

Review the inter-element correction factors 
and recalculate if required. Recalibrate and 
restart the run sequence. 
 

Matrix 
Spike/MSD 

 One pair per analytical batch 
of 20 samples or less 
analyzed, per matrix. 

 The MS/MSD spiked 
elements of interest must 
be within 75-125% 
recovery or established 
laboratory control limits. 

Evaluate the laboratory control sample to 
determine if the cause is matrix or 
preparation related. 
If the LCS is acceptable, note in the case 
narrative for the associated samples. 

Laboratory 
Reagent Blank 

 One per analytical batch of 20 
samples or less analyzed, per 
matrix. 

 The concentration for 
each element of interest 
must be less than the 
reporting limit. 

Investigate the source of the contamination 
and rerun the blank. If the rerun fails to 
meet the criteria, re-process the effected 
samples for the failing elements if the 
sample concentrations are <10 times the 
reporting limits. 
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Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Sample Duplicate  Analyze one duplicate sample 
for every 20 samples. (A 
duplicate sample is a sample 
brought through the entire 
sample preparation and 
analytical process.) 

 A control limit of 20% for 
RPD shall be used for 
sample values greater 
than 5 times the method 
detection limit. Samples 
less than 5 times the 
detection limit should be 
within +/- the method 
detection limit. 

Investigate the cause of the control failure. 
If the spiked samples for the batch duplicate 
within the control limit of +/-20% note in the 
case narrative. If duplication is not proven, 
re-process all samples in the batch. 

Laboratory 
Fortified Blank 

 One per analytical batch of 20 
samples or less analyzed, per 
matrix. 

 Percent recoveries must 
be between within 80-
120% for each element of 
interest. 

 

Re-process any associated samples 
requiring the elements that were recovered 
outside of the limits.  

Low Level Check 
Standard 

 Once at the beginning of the 
run prior to samples being 
introduced and once at the 
end of the sample run. 

 Recovery should be within 
+/-20% of the true values 
of the elements of 
interest. 

Note variances in the case narrative. 

Quality Assurance and Quality Control Requirements-Method 7470/7471 

Initial Calibration 
Verification 
(second source) 
 

 Once at the beginning of the 
run, immediately following the 
calibration. 

 The ICV recovery must be 
+/-10%.  

If the ICV fails, inspect the instrument for 
problems and correct any abnormal 
conditions, and re-calibrate prior to 
rerunning the ICV. 

 
Continuing 
Calibration 
Verification 
(same source as 
the calibration, at 
mid-point) 

 Bracketing every 10 samples 
analyzed. 

 The CCV recovery must 
be +/-20%.  

The CCV may be run one additional time if 
the specified recovery is not met, however if 
the second analysis fails, corrective action 
must be taken and any samples analyzed 
after the previous valid CCV must be re-
analyzed. 

Initial Calibration 
Blank/ Continuing 
Calibration Blank 

 ICB-Once at the beginning of 
the run, immediately following 
the ICV. 

 CCB- After each CCV 

 The results of the 
calibration blank are to 
agree within +/- the PQL.  
If not, repeat the analysis 
two more times and 
average the results.  

If the average is not within +/- the PQL, 
terminate the analysis, correct the problem; 
re-calibrate; and reanalyze the previous 10 
samples. 
 

Matrix 
Spike/MSD 

 One pair per analytical batch 
of 20 samples or less 
analyzed, per matrix. 

 The MS/MSD must be 
within 75-125% recovery 
or established laboratory 
control limits. 

Evaluate the laboratory control sample to 
determine if the cause is matrix or 
preparation related. 
If the LCS is acceptable, note in the case 
narrative for the associated samples. 
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Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Method Blank  One per analytical batch of 20 
samples or less analyzed, per 
matrix. 

 The concentration must 
be less than the reporting 
limit. 

Investigate the source of the contamination 
and rerun the blank. If the rerun fails to 
meet the criteria, re-process the effected 
samples if the sample concentrations are 
<10 times the reporting limits. 
 

Laboratory 
Control Sample 

 One per analytical batch of 20 
samples or less analyzed, per 
matrix. 

 Percent recovery must be 
between within 80-120%. 

 
 

Re-process the associated samples. 

Low Level Check 
Standard 

 Once at the beginning of the 
run prior to samples being 
introduced and once at the 
end of the sample run. 

 

 Recovery should be within 
+/-20% of the true value. 

Note variances in the case narrative. 

Sample Duplicate  Analyze one duplicate sample 
for every 20 samples. (A 
duplicate sample is a sample 
brought through the entire 
sample preparation and 
analytical process.) 

 A control limit of 20% for 
RPD shall be used for 
sample values greater 
than 5 times the method 
detection limit. Samples 
less than 5 times the 
detection limit should be 
within +/- the method 
detection limit. 

 

Investigate the cause of the control failure. 
If the spiked samples for the batch duplicate 
within the control limit of +/-20% note in the 
case narrative. If duplication is not proven, 
re-process all samples in the batch. 
 

Quality Assurance for Quality Control Requirements-Method 8082 

Calibration 
Verification 
Standard  
(Aroclor 
1016/1260 mix) 

 Every 12 hours or, once every 
20 samples or less (10 sample 
intervals will result in fewer 
reruns in the case of the 
criteria not being met.), and at 
the end of the run sequence. 

 The calibration factor 
must not exceed +/-15% 
difference. 

 All samples must be 
bracketed with passing 
calibration verification 
standards. 

If the calibration does not meet the 
15% limit, check the instrument 
operating conditions, and if necessary, 
restore them to the original settings, 
and inject another aliquot of the 
calibration verification standard. If the 
response for the analyte is still not 
within 15%, then a new initial 
calibration must be prepared.  

 
Method Blank  1 per batch of samples per 

matrix extracted, not to 
exceed 20 samples per batch  

 The concentration for 
each target compound 
must be less than the 
reporting limit. 

 

Locate the source of contamination, correct 
the problem; re-extract the effected 
samples. 
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Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Solvent Blank  Whenever a new lot of solvent 
is used. 

 The concentration for 
each target compound 
must be less than the 
reporting limit and no 
significant interferences 
are present. 

Investigate the source of the contamination 
and rerun the solvent blank. If no laboratory 
contamination is found, isolate a solvent 
that is free of contamination. 

Matrix 
Spike/MSD  

 One pair per 20 samples or 
less extracted per matrix 

 At least every 30 days for 
each matrix 

 Alternately an unspiked 
duplicate sample and MS may 
be evaluated if the sample is 
expected to contain target 
analytes. 

 The MS/MSD spike 
compounds must be 
recovered within the 
established laboratory 
control limits. 

 The sample duplicate 
must be recovered within 
the established laboratory 
control limits. 

Evaluate the laboratory control sample to 
determine if the cause is matrix or 
extraction efficiency related. 
If the LCS is acceptable, review alternate 
cleanup techniques for the MS/MSD 
associated samples. 
 
 
 

LCS  Extracted with each batch of 
20 samples or less per matrix 

 Percent recoveries must 
be between within 
established control limits. 

 

Re-extract the associated samples if 
recovered outside of the limits.  

Surrogates  All sample and QC injections  Compare to laboratory 
control limits, which must 
be generated annually. 

Re-analyze the sample, if still outside of 
recovery limits then re-extract the sample. 

Quality Assurance for Quality Control Requirements-Method 8260B 

BFB   Every 12 hours  Compare to the criteria 
listed in table 2 of the 
method. 

Retune and recalibrate the GC/MS. It may 
be necessary to clean the ion source and/or 
the quadrapoles before retuning. 
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Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Continuing 
Calibration 
(CCAL) 

 Every 12 hours  If the percent difference or 
drift for each CCC is less 
than or equal to 20%, the 
initial calibration is 
assumed to be valid. If the 
criterion is not met (i.e., 
greater than 20% 
difference or drift), for any 
one CCC, then corrective 
action must be taken prior 
to the analysis of 
samples. If the CCC's are 
not included in the list of 
analytes for a project, and 
therefore not included in 
the calibration standards, 
then all analytes must 
meet the 20% difference 
or drift criterion. 

 Specific SPCC 
compounds must the 
minimum response 
requirements in the 
method SOP. 

Perform instrument maintenance; retune 
instrument  

Method Blank  1 per batch of samples per 
matrix, not to exceed 20 
samples per batch  

The concentration for each 
target compound must be less 
than the reporting limit (RL). 
Except common laboratory 
contaminates such as 
acetone, methylene chloride, 
and MEK which must be <5x 
the RL. 

Locate the source of contamination, correct 
the problem; reanalyzed the method blank 
and all effected samples. 

Matrix 
Spike/MSD 

 One pair per 20 samples or 
less extracted per matrix 
batch. 

 At least every 30 days for 
each matrix 

 The MS/MSD spike 
compounds must be 
recovered within the 
established laboratory 
control limits. 

Evaluate the laboratory control sample. If 
the LCS is acceptable, proceed with the 
method, note MS/MSD recoveries in the 
case narrative. 

LCS  Prepared with each batch of 
20 samples or each new tune 
clock. 

 Percent recoveries must 
be within established 
control limits. 

 

Reanalyze the LCS. If the LCS continues to 
not meet the criteria, correct the problem 
and reanalyze the LCS and associated 
samples. 

Surrogates  All sample and QC injections  Compare to laboratory 
control limits which must 
be generated 

Re-analyze the sample, if still outside of 
recovery limits then report the results of 
both analyses, unless obvious interferences 
are present. 
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Required 
QA/QC 

Parameter 
Frequency Performance Standard Recommended Corrective Action 

Internal 
Standards 

 All sample and QC injections  Area counts must be 
within 50-200% of those in 
the associated CC. 

 Retention times must be 
within +/- 30 seconds of 
those in the associated 
CC. 

Re-analyze the sample, if still outside of 
recovery limits then report the results of 
both analyses, unless obvious interferences 
are present. 
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14.  Data Management and Documentation 
(Refer to Generic QAPP-GEN) 
 
 
15.  Assessment and Response Actions 
(Refer to Generic QAPP-GEN) 
 
 
16.  Project Report 
(Refer to Generic QAPP-GEN) 
 
 
17. Field Data Evaluation 
(Refer to Generic QAPP-GEN) 
 
 
18.  Laboratory Data Evaluation 
(Refer to Generic QAPP-GEN) 
 
 
19.  Data Usability and Project Evaluation 
(Refer to Generic QAPP-GEN) 
 
 



 

APPENDIX A 
 

LABORATORY STANDARD OPERATING PROCEDURES (SOPS) 
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********************************************************************************************************

1.0 GENERAL

1.1 INTRODUCTION

1.1.1 This method covers the measurement of gross alpha and gross beta particle
activities in drinking water, surface water, and ground water.  The method is
applicable to the measurement of alpha emitters having energies above 3.9 mega
electronvolts (MeV) and beta emitters having maximum energies above 0.1 MeV.

1.2 DEFINITIONS

1.2.1 Batch = refers to a preparation batch which is 20 samples or less not including
QA samples and blanks.

1.2.2 Beta rate = 1.29 * gamma rate (for Cs-137).

1.2.3 Ci = Curie (One curie = 3.7x10
10

 disintegrations per second = 3.7x10
10

becquerels = 2.22x10
12 

disintegrations per minute.)

1.2.4 Counting efficiency (efficiency factor) = counts per minute / disintegrations per
minute or cpm/dpm.

1.2.5 MDA = minimum detectable activity.   The calculation for the MDA is in SOP
Ra006.

1.2.6 MeV = megaelectronvolt = 10
6
 Volt.

1.2.7 Rem = is the special unit of any of the quantities expressed as dose equivalent.
The dose equivalent in rems is equal to the absorbed dose in rads multiplied by
the quality factor (1 rem = 0.01 Sievert).

1.2.8 RSPM = Radiation Safety Program Manual.

1.2.9 Source = in this SOP this word refers to original material. It does not specifically
refer to radioactive source material of U and Th.

1.2.10 Spillover = the number of erroneous counts in a counting channel (alpha or beta).
See instrument manual for more detail.

1.3 QUANTITATION LIMITS

1.3.1 The minimum limit of quantitation depends on sample size, counting system
characteristics, background, and counting time.  The minimum detection limit or
minimum detectable activity (MDA) is defined as the concentration which can be
counted with a precision of plus or minus 100 percent at the 95 percent
confidence level (1.96 sigma, where sigma is the standard deviation of the net
counting rate of the sample). The National Primary Drinking Water Regulations
require a gross alpha detection limit of 3 pCi/L and a gross beta detection limit of
4 pCi/L.    If gross alpha is to be used as a measurement of alpha plus radium
226 then the MDA must be 1 pCi/L.

1.4 METHOD SUMMARY

An aliquot of a preserved drinking water, surface water, or ground water sample is
evaporated to a small volume and transferred quantitatively to a tared 2-inch stainless
steel counting planchet.  The sample residue is dried for a minimum of 2 hours,
reweighed to determine dry residue weight, then counted for alpha and/or beta
radioactivity.  Counting efficiencies for both alpha and beta particle activities are
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determined according to the amount of sample solids from counting efficiency vs. sample
solids standard curves.

1.5 INTERFERENCES

1.5.1 The solids concentration is very much a limiting factor in the sensitivity of the
method for any given water sample.  Sample density on the planchet area should
not be more than 5 mg/cm

2
 for gross alpha and not more than 10 mg/cm

2
 for

gross beta.

1.5.2 Moisture absorbed by the sample residue is interference as it affects counting
and self-absorption characteristics.  Planchets must be stored in a desiccator
when not being counted.

1.5.3 Non-uniformity of the sample residue in counting planchet interferes with the
accuracy and precision of the method. It is very difficult to spread the sample
solids uniformly. Achieve uniformity as much as possible.

1.5.4 For counting with a gas-flow proportional counting system, counting at the alpha
plateau discriminates against beta particle activity, whereas counting at the beta
plateau is sensitive to alpha particle activity present in the sample.  This latter
effect should be compensated for during the calibration of the instrument.

1.6 SAFETY

1.6.1 The analyst must have completed the radiation safety-training program prior to
handling radioactive material. The training must be documented. Refer to the
RSPM and the Radiation Safety Officer for details.

1.6.2 Radioactive standards are to be stored in a properly labeled area.

1.6.3 Radioactive standards and samples must be prepared in an area specifically
designated for those purposes.

1.6.4 Personal protective equipment for handling radionuclide standards includes
gloves, safety glasses and laboratory coat.

1.6.5 Preparation of radioactive standards must be carried out on a tray with adsorbent
liner to absorb any spilled radioactive liquid.

1.6.6 Due to the nature of the low intensity radiation and the low dose rate of the
radionuclide standards, radiation monitoring is not necessary.

1.6.7 The analyst should take appropriate precautions when using HNO3.

2.0 LABWARE WASHING PROCEDURES

2.1 Beakers should be acid washed to assure removal of any solids. Read the corresponding
SOP on glassware washing procedures.

2.2 Planchets should be disposed after use and not be reused.

3.0 APPARATUS

3.1 Gas-flow proportional counting system - Canberra Tennelec Model 5S-XLB.

3.2 Tray(s) for radioactive standard preparation are to be constructed of stainless steel,
plastic, or fiberglass and lined with absorbent paper to avoid contamination.

3.3 Adsorbing liners with plastic backing

3.4 Stainless steel counting planchets
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3.5 Electric hot plate

3.6 Drying oven

3.7 Glass desiccator

3.8 Glassware: various size beakers and volumetric flasks

3.9 Analytical balance with 0.1 mg precision

3.10 Digestion Block, recommended model SC150 Hot Block from Environmental Express.

3.11 100 mL Disposable Digestion Cups, recommended catalog number SC490 from
Environmental Express.

3.12 TCLP tumbler (for solid sample extraction).

3.13 Nalgene Extraction bottle (or equivalent).

3.14 142 mm Whatman glass microfiber filter

4.0 REAGENTS AND STANDARDS

4.1 General Comments

4.1.1 All reagents used must be analytical grade or better, whenever they are
commercially available.

4.1.2 Materials of substandard reactivity or deterioration should not be used.

4.1.3 All reagents and reagent solutions should be properly labeled for identity, titer,
strength or concentration, recommended storage, preparation and expiration
dates, and any other relevant information.

4.1.4 Any expired reagent or reagent solution should be discarded or revalidated.

4.1.5 All reagents are prepared using volumetric flasks, unless otherwise specified.

4.2 Deionized (DI) water having a resistance value between 0.5 and 2.0 megaohms (2.0 to
0.5 micromhos)/cm at 25

o
C. (1 micromhm = 1 megohm)

4.3 Nitric acid, 16 M HNO3 (conc.)

4.4 Nitric acid, 1 M: Mix 64 ml 16 M HNO3 with DI water and dilute to 1000 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.

4.5 Nitric acid, 0.1 M:  Mix 10 ml 1 M HNO3 with DI water and dilute to 100 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.

4.6 Hydrochloric acid, 12 M HCl (conc.)

4.7 Hydrochloric acid, 1 M: Mix 8.3 ml 12 M HCl with DI water and dilute to 100 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.

4.8 Hydrochloric acid, 0.1 M: Mix 8.3 ml 12 M HCl with DI water and dilute to 1000 ml, or use
an equivalent dilution. This solution has 6 months stability at room temperature.

4.9 Sodium Bicarbonate - NaHCO3

4.10 Calcium Sulfate - CaSO4 x 2H2O

4.11 Magnesium Sulfate - MgSO4

4.12 Potassium Chloride - KCl

4.13 Salt Mixture to represent Reconstituted Fresh Water (SM20:8010)
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4.13.1 Mix in a beaker 384 mg NaHCO3, 240 mg CaSO4 x 2H2O, 240 mg MgSO4 and 16
mg KCl with 1000 ml DI water, or use an equivalent dilution. This solution has 6
months stability at room temperature.

4.14 Radioactive Stock Standard Solutions

4.14.1 NIST traceable radionuclide reference standards are obtained

- Reference standards have to have a certificate of analysis for their activity. 

- The decay corrected certified value is to be used at all times.

4.14.2 Expiration Date of Secondary Radioactive Standards

a. Radioactive standards will decay over time, which will decrease the
radioactivity of the standard. The half-lives of the standards used in this SOP
are as follows:

Th-230 alpha 75,000 years
Am-241 alpha 432.2 years
Cs-137 beta 30.17 years
Sr-90 beta 29 years

b. The impact of this is minimal: For example, the decay of Cs-137 with a half
life of 30 years loses 1 percent of the activity in 15 years.

c. It is therefore practical, economical and environmentally responsible to assign
the secondary standard solutions a shelf life equal to that of the primary
standards. It is important to keep the solutions in a tightly closed container, as
evaporation may change the concentration.

4.14.3 Radioactive Standard Solutions

a. Thorium-230 standard will be used for gross alpha testing as the test
calibration standard in screening for the presence of all alpha-emitting
radionuclides. Prepare secondary calibration standards as follows.

i. Purchase primary standard in the range of 0.1 uCi/5ml in 0.1 M
HNO3.

ii. Prepare the working standard, used in all alpha spiked solutions, by
making a 1:100 dilution of the primary standard, or using a similar
dilution. This solution is in the range of 200 pCi/mL.

b. Cesium-137 standard will be used for gross beta testing as the test
calibration standard in screening for the presence of all beta-emitting
radionuclides. Prepare secondary calibration standards as follows.

i. Purchase primary standard in the range of 0.1 uCi/5ml in 0.1 N HCl.

ii. Prepare the working standard, used in all beta spiked solutions, by
making a 1:100 dilution of the primary standard, or using a similar
dilution. This solution is in the range of 200 pCi/mL.

c. The standards will be revalidated every five years.  Analyzing a known
concentration of the secondary standard may revalidate the primary standard.
 The recovery must be within 10% of the known concentration. 

4.14.4 Radioactive Sealed Source Calibration Standards
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a. The instrument is calibrated for counting efficiency and for alpha and beta
plateaus according to instrument manufacturer instructions for gross alpha
using a sealed source of Th-230 or a similar alpha source element and for
gross beta using a sealed source of Sr-90 or a similar beta source element.

b. A suggested supplier is Isotope Products Laboratory. The geometry for the
solid standard must be the same as that of the prepared samples and QC
samples. A suggested geometry is 45 mm on stainless steel backing with an
aluminized mylar cover or electroplated onto the stainless steel planchet.

- Th-230 Cat. # EAB-230-PL at about 40,000 dpm total alpha activity.

- Sr-90 Cat. #EAB-090-PL at about 30,000 dpm activity for Sr-90 only, as
Y-90 exists in equilibrium in the standard.

4.15 P-10 Counting Gas containing 10 % methane in 90% argon. The counting gas should
contain no water vapor. The calibration plateau, background and efficiency must be
verified whenever the gas is changed. To stabilize background, order the gas 1-week
prior to using it.  Cylinder changes must be noted in the maintenance manual.

5.0 SAMPLE COLLECTION, PRESERVATION, HOLDING TIMES & STORAGE

5.1 Collect 1L of sample.

5.1.1 For drinking water, the sample must be collected from a free-flowing source. 

5.1.2 Ground water or surface water samples must have been collected in a manner
which addresses the considerations discussed in SW 846 Revision 0, chapter 9

5.2 The samples should be preserved at the time of collection by adding enough HNO3 to the
sample to bring it to pH less than 2 (15 ml 1N HNO3 or 1 ml of conc. nitric acid per liter of
sample is usually sufficient). This step eliminates the formation of insoluble material,
which could contain radioactive material and falsely lower the result.

5.3 Samples collected with preservative can be analyzed without additional waiting.

5.4 Samples collected without preservation should be brought to the laboratory within 5 days,
then preserved and held in the original container for a minimum of 16 hours before
transfer or analysis.

5.5 The container of choice should be plastic rather than glass to prevent loss due to
breakage during transportation and handling.

5.6 The holding time is six months. Samples should not be stored in the same room as the
counter. Samples are stored at room temperature.

6.0 QUALITY ASSURANCE

6.1 GENERAL

6.1.1 Setup the Canberra Tennelec Model 5S-XLB following the instrument manual,
controlled document T402A. This includes alpha and beta plateau, spillover and
deadband regions. Be sure to use the same sample geometry for samples as well
as QC samples.

6.1.2 All radiochemical instruments are to be kept in good repair.

6.1.3 Permanent records of preventive maintenance, testing, and calibration for the
proper operation of radiation instruments, and actions taken to detected defects
are kept in the instrument maintenance manual.

6.1.4 Quality control performance records for the instrument are maintained on a daily
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or day-of-use basis.

6.1.5 Before beginning analyses, determine the alpha efficiency, beta efficiency and
background.

6.1.6 The counting instrument may not be located in a room where samples and
standards are being prepared, and may not be located in a room where other
types of chemical analyses are being performed.

6.2 INITIAL INSTRUMENT CALIBRATION

6.2.1 Calibration of the instrument is required when purchased, serviced, moved,
change of gas cylinder and when the instrument’s response has changed as
determined by a performance check or when the instrument’s response exceeds
predetermined acceptance criteria for the instrument quality control.

6.2.2 Reference standards described in section 4.14.4 will be used.

6.2.3 Instrument calibration is recorded.

6.2.4 Determine the background, and the calibration plateau, and the counting
efficiency, also called the efficiency factor (cpm/dpm) for gross alpha as well as
for gross beta according to instrument manufacturer specification. This
determines the absolute gross alpha and gross beta measurement.  The
background count must be for 1000 minutes.  

6.2.5 The methods in the Eclipse software to be used are ALPHA PLATEAU, BETA
PLATEAU, AB BKG, WEEKLY BKG, DAILY ALPHA EFFICIENCY, and DAILY
BETA EFFICIENCY. These are contained in the sequence: AutoCal1.  Copies of
the methods and sequence are found in SOP RA006.

6.2.6 The background for alpha must be less than 1.0 cpm and for beta must be less
than 4.0 cpm.  The efficiency must be greater than 30 % for alpha and greater
than 40 % for beta.  If these criteria are not met then the root cause must be
investigated and the instrument recalibrated before use.

6.3 CONTINUING INSTRUMENT CALIBRATION VERIFICATION

6.3.1 The calibration verification is monitored on a day of use basis to ensure that the
instrument is operating appropriately and that the calibration has not changed.
This includes alpha efficiency, beta efficiency and background monitoring. These
parameters are charted on a monthly basis by the Eclipse software.

6.3.2 For batches of samples that uninterruptedly count for more than a day a
performance check can be performed at the beginning and end of the batch as
long as the time interval is no greater than one week.

6.3.3 A weekly background count must be performed once a week.  These results are
subtracted from the sample CPM to give the NCPM.  The weekly background
should be run at 360 minutes. The Eclipse program to use is WEEKLY BKG.

6.3.4 The Eclipse programs to use for the performance check are DAILY ALPHA
EFFICIENCY, DAILY BETA EFFICIENCY and DAILY BACKGROUND.  These
programs are contained in the sequence: Daily QC.  Copies of the methods and
sequence are found in SOP RA006.

6.3.5 The sealed check source described in section 4.14.4 shall be used for the
continuing calibration verification.

6.3.6 The background for alpha must be less than 1.0 cpm and for beta must be less



Benchmark Analytics, Inc. Document No. RA 001 Revision 16 Page 9 of 23
EPA 900.0 – Gross Alpha and Gross Beta Radioactivity in Drinking Water                                                               July 18, 2008
EPA 9310 – Gross Alpha and Gross Beta

than 4.0 cpm.    The efficiency must be greater than 30 % for alpha and greater
than 40 % for beta.   If these criteria are not met then the root cause must be
investigated and the instrument recalibrated before use.

7.0 SELF-ADSORPTION CALIBRATION

7.1 The presence of solids in the sample has an impact on the counting efficiency. Therefore,
prepare alpha and beta particle self-absorption graphs showing water sample residue
weight (mg) vs. the efficiency factor (cpm/dpm), using standard alpha and beta emitter
solutions and known amounts of salt on planchets. The self-adsorption calibration is done
initially and whenever there is an indication that the solids impact on the counting
efficiency needs to be reestablished. Count each sample until at least 10,000 counts have
been accumulated.  

7.2 Prepare about 1 liter artificial hard water as in SM20:8010 to approximately 880 mg/L total
solids, see section 4.13.

7.3 Add the artificial hard water plus DI water to achieve the target final concentration of total
solids in each aliquot covering a range of 0 to 150 mg.

7.4 To each aliquot add the same amount of both alpha and beta isotopes to approximately
300 pCi final amount for each. For example in the initial study, 1.5 ml of solution was
added, for alpha and beta each, described in section 4.14.3 a and b.

7.5 Process these similar to a routine sample. However, adjust the counting time to ensure
that at least 10,000 counts have been accumulated.

7.6 Count on the simultaneous mode.  The Eclipse methods for counting are: ALPHA ON
SIMULTANEOUS 1.5 ML STD and BETA ATTENUATION 1.5 ML STD. Copies of the
methods and sequence are found in SOP RA006.

7.7 The attenuation curves must be fit to a specific model.  A recommended choice for the
alpha curve is an exponential fit.  The zero mass efficiency should be in the range of 25%.

7.8 The self-adsorption calibration curve must be verified at least annually by preparing and
counting standards at three different solids levels.   The efficiency must be the expected
efficiency plus/ minus 5.0 %.   For example if the expected efficiency is 24.2%, the
acceptable range is 19.2 % to 29.2 %.    If at least one of the standards is not acceptable,
the curve must be redone. Planchets prepared for the original attenuation curve may be
reused for this verification.  Alternately, the calibration curve may be re-done annually by
re-using the planchets from the original calibration curve or preparing a new set.  See
section 14.0 for the information on the original planchets.

8.0 DEMONSTRATION OF CAPABILITY/MDA

8.1 Detection limits must be determined prior to sample analysis. They also must be
established annually by each qualified analyst for each analyte.

8.2 It must be done initially and done again if there is a significant change in instrument type,
personnel, or method.

8.3 Prepare 4 samples at approximately 30 pCi/L gross alpha and approximately 30 pCi/L
gross beta, or equivalent if spike is > 5 time MDA. Both activities are added to the 4
samples. The samples are carried through the sample preparation steps and counted on
the simultaneous mode.

8.4 To 100 ml DI water add 15 uL of solution from section 4.14.3a for gross alpha, and 15 uL
of solution from section 4.14.3b for gross beta.

8.5 It is also acceptable to use 4 or more sample batches and generate the MDA from the
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LCS data of those batches.

8.6 Calculate the gross alpha, and gross beta.

8.7 Determine the recovery and the relative standard deviation for gross alpha and gross beta
as pCi/L

8.8 The recovery of the gross alpha  and gross beta must be at or below the following criteria:

8.8.1 for gross alpha +/- 43 % precision and +/- 25% relative standard deviation (RSD).

8.8.2 for gross beta +/- 17 % precision and +/- 25% relative standard deviation (RSD).

8.9 Proficiency Sample Results

8.9.1 The laboratory will use the results of proficiency samples as an evaluation of the
ability to produce accurate data.

9.0 SOLID SAMPLE PREPARATION

9.1 Weigh out the sample into a Nalgene plastic extraction bottle (or equivalent).  The sample
to extraction fluid ratio must always be 0.05 g/mL. The amount of extraction fluid is
directly proportional to the sample weight; 1 g sample = 20 mL fluid.  Example:  50 g of
solid needs 1000 mL of extraction fluid.

9.2 Unless specified by the client, the extraction fluid typically used is DI water acidified with
HNO3.  Add the appropriate extraction fluid to the extraction bottle (using the ratio in
section 9.1).  A blank container must also be analyzed.  Fill an empty extraction bottle with
an equal amount of extraction fluid.  See SOP IN041 for more details on types of
extraction fluids.

9.3 Seal the extraction bottle tightly and rotate sample for 18 + 2 hours. Record the rotation
period.

9.4 Filter samples through a 142 mm Whatman glass microfiber filter into a 1000 mL (or
larger) sidearm flask. Pour filtrate into a clean sample bottle.

9.5 Analyze the filtrate and the blank following the regular sample procedure.  For reporting
as a solid (example: pCi/Kg) use the 0.05 g/mL ratio for converting mL’s to grams.

10.0 SAMPLE PREPARATION

10.1 Verify that the sample pH is < 2 and record the information. If the pH is higher than 2, the
sample must be acidified. Add 1 ml of concentrated nitric acid to the 1 L sample in the
collection container, mix and allow to set for 16 hours before the sample aliquot is remove
for evaporation.

10.2 Transfer to a beaker or a disposable digestion cup an aliquot of water sample of a volume
size that contains

10.2.1 No more than 100 mg of total water solids for alpha only or alpha and beta
determination.

10.2.2 No more than 200 mg of total water solids for beta only determination.

10.2.3 Typically 100 ml of drinking water, surface water, or ground water is used.

10.3 Evaporate the aliquot to near dryness (about 10-25 ml remaining) on a hotplate or
digestion block. If the sample goes to dryness, discard and begin again.

10.4 If sample is known to or suspected to contain chloride salts, those chloride salts should
be converted to nitrate salts before the sample residue is transferred to a stainless steel
planchet.  Chloride salts can be converted to nitrate salts by adding 5 ml portions of 16N
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HNO3 to the sample residue and evaporating to near dryness.  Two treatments will
accomplish this. BE SURE TO PERFORM THIS STEP IN THE HOOD.

10.5 Allow samples to remain on the hotplate or digestion block to near dryness. Do not allow
complete evaporation!    If the sample goes to dryness, discard and begin again.

10.6 Add 10 ml 1N HNO3 to the beaker and swirl to dissolve the residue.  Quantitatively
transfer the aliquot concentrate in small portions (not more than 5 ml at a time) to a tared
and marked planchet.  The sample needs to be evaporated to dryness on the hotplate
before drying at 105

o
 C.  Analyst should use discretion.

10.7 Dry sample residue to in drying oven at 105
o
 C for at least 2 hours. Cool in a desiccator.

10.8 Weigh the sample residue.

10.9 If there is evidence of hygroscopic salts in sample counting planchets, they should be
flamed to a dull red heat for a few minutes to convert the nitrate salts to oxides before
weighing and counting. It is possible to have loss of cesium during the flaming of these
samples.  If a stable weight cannot be attained on the balance it can be assumed that
hygroscopic salts are present.

10.10 Store sample residue in desiccator until ready for counting.

10.11 Count for alpha and beta activity at their respective voltage plateaus.  Counting time is
based from the current weeks background measurement.  A sample may not be counted
for longer than the weekly background (360 minutes).  If the MDA can not be achieved for
this reason it must be noted in the final report along with the appropriate data qualifying
code.  

10.12 If beta alone is being analyzed it can be counted immediately after evaporation. Alpha
counting must be delayed 72 hours for drinking water samples only.  Surface and ground
water samples have no delay in counting. 

10.13 If sample is to be recounted for reverification, store it in a desiccator.

11.0 QUALITY CONTROL SAMPLES

11.1 METHOD BLANK (MB)

11.1.1 The frequency of a method blank is one method blank per preparation batch. 
The batch is defined as 20 samples or less (excluding the method blank, LCS,
and spike).

11.1.2 Prepare a method blank by using 100 ml of DI water and treat it the same as all
of the samples. Add 0.1 ml of 16 N HNO3. If a batch of 200 ml samples is used,
then the Method Blank should also be 200 ml sample size with 0.2 ml of 16 N
HNO3. The method blank must be prepared with similar aliquot size to that of the
routine samples.  If this is not possible, the method blank must be calculated in a
way that compensates for sample results based upon differing aliquot size.

11.1.3 The result of this analysis is recorded as a quality control measure to assess the
batch.

11.1.4 The result of the blank must be below the MDA for gross alpha and/or gross beta
measurements.

11.1.5 When the acceptance criteria for the method blank are not met the specified
corrective action and contingencies must be followed; results must be reported
with the appropriate data qualifying codes. The corrective action may include
some or all of the following:
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- check planchet holder for contamination

- check for area contamination

- Assure that the instrument background is in control. For specifications see
section 6.2.4.

11.1.6 Note in the laboratory report if a method blank fails. The corrective actions will be
recorded in the raw data.

11.1.7 NOTE: The method blank must not be subtracted from the sample results.

11.1.8 NOTE: The weekly background is applied to all analyzed samples and QC and
does not depend on the method blank result associated with the analytical batch.

11.1.9 Management is notified when out-of-control or unacceptable data occurs.

11.2 LABORATORY CONTROL SAMPLES (LCS)

11.2.1 One LCS is prepared for each preparation batch.  The batch is defined as 20
samples or less (excluding the method blank, LCS, and spike).

11.2.2 The LCS must be of similar aliquot size to that of routine samples.

11.2.3 A practical level for the LCS is about 30 pCi/L for gross alpha and about 30 pCi/L
for gross beta, which is greater than five times the detection limit. Choose a level
comparable to the level of the samples if the samples exceed five times the
detection limit.

11.2.4 Prepare a solution with approximately 30 pCi/L of alpha and / or beta and test as
a sample. To 100 ml DI water add 15 uL of both solutions from section 4.14.3 a
and b.

11.2.5 Calculate the relative bias = (observed)/(known).  The result is recorded as a
quality control measure to assess the batch and must be within 43 % of the
expected value for gross alpha and within 17 % for gross beta.

11.2.6 The LCS acceptance criteria will be re-evaluated and adjusted (if necessary) at
least once a year.  QC charting of the LCS data will be done to facilitate this.

11.2.7 When the acceptance criteria for the LCS are not met, follow the specified
corrective action and contingencies. The corrective actions may involve but are
not limited to recount the LCS and assure that the instrument calibration
parameters are in control.

11.2.8 Occurrence of a LCS failure will be noted in the laboratory report. The corrective
actions will be recorded in the raw data.

11.2.9 Management is notified when out-of-control or unacceptable data occurs.

11.3 MATRIX SPIKE/DUPLICATE

11.3.1 Gross alpha and gross beta require matrix spikes as well as duplicates for
aqueous samples at a frequency of one for every ten samples.  The batch is
defined as 20 samples or less (excluding the method blank, LCS, and spike).

11.3.2 The matrix spike and the matrix spike duplicate are spiked after subsampling but
before any chemical treatment.

11.3.3 A sample aliquot is spiked at approximately 60 pCi/L with gross alpha and /or
gross beta, which is greater than five times the detection limit. For example, a
100 ml sample is spiked with 30 uL of the solutions from section 4.14.3 a and b.



Benchmark Analytics, Inc. Document No. RA 001 Revision 16 Page 13 of 23
EPA 900.0 – Gross Alpha and Gross Beta Radioactivity in Drinking Water                                                               July 18, 2008
EPA 9310 – Gross Alpha and Gross Beta

11.3.4 Repeat for the matrix spike duplicate sample.

11.3.5 Prepare and read the samples along with the other QC samples and field
samples.

11.3.6 Calculate the normalized absolute difference (NAD) between the sample and the
laboratory duplicate. This result is recorded as a quality control measure to
assess the batch and must be < or = 3.

NAD = (S-D) / [(TPUS)
2
 + (TPUD)

2
]
1/2

  = or <  3

Where,

S = sample result

D = duplicate result

TPUS = 1s total propagated uncertainty of the sample

TPUD = 1s total propagated uncertainty of the duplicate

11.3.7 Calculate the spike recovery = (spiked result – sample result)/(spike amount). 
The result is recorded as a quality control measure to assess the batch and must
be within 43 % of the expected value for gross alpha and within 17 % for gross
beta.

11.3.8 The acceptance criteria will be re-evaluated at least annually. QC charting of the
MS/MSD data will be done to facilitate this.

11.3.9 If the specified criteria are not met for the spikes or duplicate calculations,
specified corrective action and contingencies will be followed. The RPD of the
total solids may be used as an acceptance criterion to prove reproducibility. The
acceptance criteria is < or = 10%. To Calculate the RPD: [((MS-
MSD)*2)/(MS+MSD)]*100

11.3.10 Occurrence of a matrix spike and duplicate failure, as well as the actions taken,
must be noted in the laboratory report.

11.3.11 The analyst must make a note in the laboratory report if there is not enough
sample to perform the matrix spike and duplicate.

11.3.12 Management is notified when out-of-control or unacceptable data occurs.

11.4 NONCONFORMANCE

11.4.1 Root cause of nonconformance must be done. Check appropriate count times,
dilutions, aliquot size, detector efficiency, and detector background. If the
nonconformance is due to inadequate sample volume, elevated radioactivity
levels, sample matrix interference such a high amount of suspended solids, etc.,
explain these factors in the report.

11.4.2 To address nonconformance of QC results consult the troubleshooting section of
the instrument manual. It addresses the following problems: gas flow, plateau,
background, efficiency and spillover, count timer incrementing and data
reproducibility.

11.5 QC SAMPLE SUMMARY

11.5.1 For each batch of 20 or less samples there will be:

- 1 solid standard for alpha counting efficiency

- 1 solid standard for beta counting efficiency
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- 1 instrument background

- 1 MB in DI water

- 1 LCS at approximately 30 pCi/L alpha and / or  30 pCi/L beta activity

- 1 MS and 1 MSD for every ten samples at approximately 60 pCi/L alpha and / or 
60 pCi/L beta activity

10.5.2 The cover page for the data packet includes a QC checklist, which shows criteria
for the QC in section 11.5.1.  The reviewer of the data pack is responsible to
check that all criteria are met, and that if a criterion is not met that the appropriate
notation is made in the raw data.  The reviewer should also review and QA the
batch in the Omega LIMS.  This cover page also has an analyst checklist, items
that the analyst who ran the batch is responsible for.

12.0 CALCULATIONS

12.1 CALCULATE ALPHA RADIOACTIVITY

12.1.1 The instrument will give the results in pCi/L after all of the required information is
added in the ECLIPSE software. Enter sample volume, dry weight, and reference
the attenuation data to be used.

12.1.2 For understanding the relationships of the results these are the calculations from
the reference procedure EPA 900.0. It uses the following equation:

Alpha (pCi/L) = (A x 1000) / (2.22 x C x V)

Where:

A = net alpha count rate (gross alpha count rate minus the background count
rate) at the alpha voltage plateau

C = alpha efficiency factor, read from graph of efficiency versus mg of water
solids per cm

2
 of planchet area, (cpm/dpm)

V = volume of sample aliquot, (ml)

2.22 = conversion factor from dpm/pCi

12.2 CALCULATE BETA RADIOACTIVITY

12.2.1 Use the following equation(s):

12.2.2 If there are no significant alpha counts when the sample is counted at the alpha
plateau:

Beta (pCi/L) = (B x 1000) / (2.22 x D x V)

Where:

B = net beta count rate (gross count rate minus the background count
rate at the beta voltage plateau)

D = beta efficiency factor, read from the graph of efficiency versus mg of
water solids per cm² of planchet area, (cpm/dpm)

V = volume of sample aliquot, (ml)

2.22 = conversion factor from dpm/pCi

12.2.3 When counting beta activity in the presence of alpha radioactivity by gas-flow
proportional counting systems (at the beta plateau) alpha particles are also
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counted.

12.2.4 The alpha amplification factor (E) from that curve is used to correct the amplified
alpha count on the beta plateau.  The following equation s then used:

Beta (pCi/L) = [(B – A x E) x 1000] / (2.22 x D x V)

Where:

B = net beta count rate (gross count rate minus the background count
rate at the beta voltage plateau)

D = beta efficiency factor, read from the graph of efficiency versus mg of
water solids per cm² of planchet area, (cpm/dpm)

A = net alpha count rate (gross alpha count rate minus the background
count rate) at the alpha voltage plateau

E = alpha amplification factor, read from the graph of the ratio of alpha
counted at the beta voltage / alpha counted at the alpha voltage vs.
sample density thickness

V = volume of sample aliquot, (ml)

2.22 = conversion factor from dpm/pCi

12.3  REPORTING

12.3.1 The customer report must contain the calculated value for gross alpha and / or
gross beta, the MDA for each and the counting error.

12.3.2 Error Reporting.   Each result must be reported with the measurement of
uncertainty, also called error reporting. The counting error must be established
and reported at the 95 % confidence level. The ECLIPSE software calculates the
error as uncertainty with all results. The documentation is in the Canberra
Technical Reference Manual.    Copies of the methods, calculations and
sequence are found in SOP RA006.

12.3.3 MDA Reporting: The Eclipse software has an MDA calculator.   Use the calculator
to determine the counting time required to reach the MDA of 3 pCi /L for gross
alpha (1 pCi/L if the data is to be used for compliance with Radium 226 and gross
alpha) and 4 pCi/ L for beta. The MDA calculator equations are described in detail
in SOP RA006.

12.3.4 If a MDA is unable to be achieved, for example due to high solids, the sample
should be reported with the appropriate data qualifier.

12.3.5 If reanalysis is not possible the sample should be reported with the appropriate
data qualifier.

12.3.6 The full sample ID must be used throughout the entire procedure.  At no point
during preparation or reporting is an abbreviated sample ID used.

13.0 QC Summary Table (approximate values)

Gross Alpha Gross Beta Specification Reference

LCS 30 pCi/L 30 pCi/L +/- 43 % GA; +/- 17% GB At least 5 x MDA
MS/MSD 60 pCi/L 60 pCi/L  < 3 NAD; +/- 43 % GA &

+/- 17% GB
>5 x MDA
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MS/MSD total
solids

+/- 10 % GA
+/- 10 % GB

Used when    
NAD > 3

Attenuation curves Verified annually

DOC/MDA study 30 pCi/L or
equivalent

30 pCi/L or
equivalent

Annually by analyst
+/- 43 % GA; +/- 17% GB
and 25% RSD

>5 x MDA

Background < 3 or <1 pCi/L < 4pCi/L Verified daily and weekly < MDA

MDA specs 3 / 1 pCi/L 4 pCi/L Each sample 40 CFR 141, 142

14.0 Original Attenuation Planchets

14.1 The original attenuation planchets are kept in the dessicator in the radiation counting
room.  Please handle with extreme care!

14.2 The original data can be found in book 719, page 6.

Planchet # Residual Mass (mg)

75 0.00

76 9.00

77 17.80

78 35.70

79 54.00

80 70.70

81 90.60

82 109.80

83 126.80

84 145.30

85 161.30

15.0 Pollution Prevention & Waste Management

15.1 See Benchmark Analytics QAPP.
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Attachment A:

Page_______

(72 Hours from Evaporation)

Prep Analyst: 
 COUNT AFTER: 

Start Date & Time: 

Evaporation Date & Time : Omega Run # :

Th-230 Standard Lot# : Exp. Balance used: 

Cs-137 Standard Lot# : Exp. Book # :

16N HNO3 Lot # : Exp. Beaker or Digestion Cup ?

Sample Volume Planchet Initial wt. Final wt. Delta wt. Count Time

# ID ml # A g g mg min

1 MB

2 LCS

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Notes:

Reviewed by:

Gross A/B Worksheet: EPA 900.0
SOP RA 001 Revision _____

All Sample pH < 2 ?

Benchmark Analytics



Benchmark Analytics, Inc. Document No. RA 001 Revision 16 Page 18 of 23
EPA 900.0 – Gross Alpha and Gross Beta Radioactivity in Drinking Water                                                               July 18, 2008
EPA 9310 – Gross Alpha and Gross Beta

Attachment B: Page # ____
Solution: Nitric acid, 1 M

SOP RA001 Instructions: Mix 64 ml 16 M HNO3 with DI water and dilute to 1000 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.
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Attachment C: Page # ____
Solution: Salt Mixture to represent Reconstituted Fresh Water (SM20:8010)

SOP RA001 Instructions: Mix in a beaker 384 mg NaHCO3, 240 mg CaSO4 x 2H2O, 240 mg
MgSO4 and 16 mg KCl with 1000 ml DI water, or use an equivalent dilution. This solution has 6 months
stability at room temperature.
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Attachment D: Page # ____
Solution: Nitric acid, 0.1 M

SOP RA001 Instructions: Mix 10 ml 1 M HNO3 with DI water and dilute to 100 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.
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Attachment E: Page # ____
Solution: Hydrochloric acid, 1 M

SOP RA001 Instructions: Mix 8.3 ml 12 M HCl with DI water and dilute to 100 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.
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Attachment F: Page # ____
Solution: Hydrochloric acid, 0.1 M

SOP RA001 Instructions: Mix 8.3 ml 12 M HCl with DI water and dilute to 1000 ml, or use an
equivalent dilution. This solution has 6 months stability at room temperature.
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Attachment G:

Benchmark Analytics
Radiochemistry Data Package Review

Last Revision: 04-18-07

GROSS ALPHA & BETA

Date: 07/25/07 Instrument: Canberra Tennelec S5-XLB
Method: EPA 900.0 LIMS # : ________________________
SOP: RA001  Latest Revision
Instrument (circle one) 1 2 3 4 5
0-Mass Alpha Efficiency 27.40% 26.65% 28.28% 26.62% 27.54%
0-Mass Beta Efficiency 52.16% 54.02% 55.56% 52.71% 55.23%
__________________________________________________________________________________________________

CHECKLIST
Analyst

• Daily QC Done

• Sample Reports Printed

• Custom Reports Printed

• All Alpha MDAs < 3pCi/L

• All Beta MDAs < 4 pCi/L

• Work Book Complete and

Copied

• Spike Inventoried

• All QC recorded in Excel

QC

� Daily Alpha Efficiency

� Daily Beta Efficiency

� Daily Background

� Alpha  Method Blank

� Beta  Method Blank

� Alpha LCS

� Beta LCS

� Alpha Matrix Spike

� Beta Matrix Spike

� Alpha Duplicate

� Beta Duplicate

� Alpha MDAs

� Beta MDAs

Criteria

1) 35.8% 2) 35.8% 3) 38.3% 4) 36.4% 5) 38.5%

at +/- 5%

1) 46.0% 2) 45.2% 3) 46.0% 4) 43.7% 5) 48.0%

at +/- 5%

Alpha < 1 CPM,  Beta < 4 CPM

< or = 3.0pCi/L

< or = 4.00pCi/L

+/- 43%

+/- 17%

+/- 43%

+/- 17%

NAD < or = 3 or RPD < or = 10%

NAD < or = 3 or RPD < or = 10%

< or = 3pCi/L

< or = 4pCi/L

STANDARDS USED
Solid Source Ref. # Half Life Reference Date Contained Radioactivity
Instruments #3 and #4

Th-230 4979-S 75,400 years 04/01/2005 19.38 nCi / 43020 dpm
Sr-90 4979-S 28.5 years 04/01/2005 14.05 nCi / 31190 dpm
Instruments #1 and #2

Th-230 4223-S 75,400 years 12/15/2002 19.56 nCi / 43420 dpm
Sr-90 4223-S 28.5 years 01/01/2003 13.38 nCi / 29700 dpm
Instruments #5

Th-230 20002-S 75,400 years 07/01/2007 14.35 nCi / 31860 dpm
Sr-90 20002-S 28.5 years 07/01/2007 14.35 nCi / 31860 dpm
__________________________________________________________________________________________
Preparation Analyst:  ____________________________________ Date: _______________

Instrument Analyst:  ____________________________________ Date: _______________

LIMS Entry By: _____________________________________ Date: ________________

Reviewed and
LIMS QA By: _____________________________________ Date: ________________

Note:  Reviewer is responsible for checking the entire data package and may choose to sign only the front cover sheet.
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ICP Metals 
Method 6010B 

 

 

 

Reference 
Test Methods for Evaluating Solid Waste, SW-846, Revision 2, December 1996, Method 6010B. 

I. Applicability 
 

Analyte: Refer to ICP manual for installed spectral lines 

Matrix: Digestates from procedures 3005A, 3010A, 3015, 3040A, 3051 

Regulation: RCRA 

II. Important Notes 
 

The proper identification of interferences encountered while performing ICP analysis is vital to 
producing sound analytical data. The following is a brief summary of some of the major interferences 
that may produce either false positive or false negative results.   

Spectral interferences are caused by (1) overlap of a spectral line from another element; (2) 
unresolved overlap of molecular band spectra; (3) background contribution from continuous or 
recombination phenomenon and (4) stray light from the line emission of high-concentration elements. 
Computer-correcting the raw data after monitoring and measuring the interfering element can 
compensate for spectral overlap. Unresolved overlap requires selection of an alternate wavelength. 
Background contribution and stray light can usually be compensated for by a background correction 
adjacent to the analyte line. 

Users of simultaneous multi-element instruments must verify the absence of spectral interference 
from an element in a sample for which there is no instrument detection channel.   Potential spectral 
interferences for the recommended wavelengths are given in Table 2. The data in Table 2 are 
intended as rudimentary guides for indicating potential interferences; for this purpose, linear relations 
between concentration and intensity for the analytes and the interference can be assumed. 

The interference is expressed as analyte concentration equivalents (i.e. false analyte concentrations) 
arising from 100 mg/L of the interference element. For example, assume that As is to be determined 
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(at 193.696 nm) in a sample containing approximately 10 mg/L of Al. According to Table 2, 100 mg/L 
of Al would yield a false signal for As equivalent to approximately 1.3 mg/L. Therefore, the presence 
of 10 mg/L of Al would result in a false signal for As equivalent to approximately 0.13 mg/L. The 
interference effects must be evaluated for each individual instrument since the intensities will vary 
with operating conditions, power, viewing height, argon flow rate, etc. 

Generally, interferences were discernible if they produced peaks, or background shifts, corresponding 
to 2 to 5% of the peaks generated by the analyte concentrations. 

At present, information on the listed silver and potassium wavelengths is not available, but it has been 
reported that second-order energy from the magnesium 383.231-nm wavelength interferes with the 
listed potassium line at 766.491 nm. 

Physical interferences are effects associated with the sample nebulization and transport processes.  
Changes in viscosity and surface tension can cause significant inaccuracies, especially in samples 
containing high dissolved solids or high acid concentrations. If physical interferences are present, they 
must be reduced by diluting the sample, by using a peristaltic pump or by using the standard additions 
method.  Another problem that can occur with high dissolved solids is salt buildup at the tip of the 
nebulizer, which affects aerosol flow rate and causes instrumental drift. The problem can be controlled 
by wetting the argon prior to nebulization, using a tip washer, or diluting the sample. Also, it has been 
reported that better control of the argon flow rate improves instrument performance; this is 
accomplished with the use of mass flow controllers. 

Chemical interferences include molecular compound formation, ionization effects, and solute 
vaporization effects.  Normally, these effects are not significant with the ICP technique. If observed, 
they can be minimized by careful selection of operating conditions (incident power, observation 
position, and so forth), by buffering of the sample, by matrix matching, and by standard addition 
procedures. Chemical interferences are highly dependent on matrix type and the specific analyte 
element. 

III. Procedure 
 

Preliminary treatment of most matrices is necessary due to the complexity of sample matrices. The use 
of an internal standard or matrix matching must be used to determine concentrations of unknowns. The 
internal standard used is Yttrium.  

Set up the instrument with proper operating parameters established by the instrument manufacturer. 
The instrument must be allowed to become thermally stable before beginning (usually requiring at least 
30 minutes of operation prior to calibration). 

Profile and calibrate the instrument according to the instrument manufacturer's recommended 
procedures, using the typical mixed calibration standard solutions described in Table 3. Flush the system 
with a reagent blank between each standard.   Use the average intensity of multiple exposures for both 
standardization and sample analysis to reduce random error. In the case of multi-level calibrations the 
correlation coefficient must be > 0.995 for all elements.  

NOTE: For boron concentrations greater than 500 mg/L, extended flush times >1 minute may be 
required. 
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The validity of the calibration must be verified by analyzing a second source standard (ICV) with 
concentrations of all elements of interest at or near the midpoint of the calibration. 

The CCV and ICB must be run and meet the QC requirements before proceeding. Each may be rerun 
once before having to initiate corrective actions and recalibration.  

Flush the system with the calibration blank solution for at least 1 minute before the analysis of each 
sample. Rinse time may be reduced if data will support the absence of analytes above the stated 
MDLs. Analyze the instrument performance check and the calibration blank after every 10 samples. 

An Interference Check solution (ICS) containing the major interferences must be run prior to analysis 
of samples. An ICSA and ICSAB must also be run at the beginning and end of each analytical 
sequence, this solution contains parts A (major interferences) only and A (major interferences) plus B 
(elements of interest), respectively. 

A low-level check standard (or project required detection limit standard, however named) must be run 
at the beginning of each run and at the end. Unsatisfactory recoveries must be narrated in the final 
report based on project specific limits and requirements.  

IV. Standards Preparation 
 
Standard Concentrations: Enviro 61E 
 
Standard 1  
 10mL HNO3 
 490mL reagent H2O 
 total vol.= 500mL 
This standard serves as the CCB/ICB 
 
Standard 2 
 2.5mL  (1000ppm) Ag stock  5.0mL  (1000ppm) Pb stock 
 5.0mL  (1000ppm) As stock   5.0mL  (1000ppm) Sb stock 
 5.0mL  (1000ppm) B stock   5.0mL  (1000ppm) Se stock 
 2.0mL  (10,000ppm) Ba stock  5.0mL  (1000ppm) Si stock  
 1.0mL  (1000ppm) Be stock   5.0mL  (1000ppm) Sn stock  
      5.0mL  (1000ppm) Cd  stock                         5.0mL  (1000ppm) Ti stock 
      5.0mL  (1000ppm) Co stock   5.0mL  (1000ppm) Tl stock  
 2.5mL  (1000ppm) Cr stock   5.0mL  (1000ppm) V stock 
      2.5mL  (1000ppm) Cu stock   5.0mL  (1000ppm) Zn stock  
 5.0mL  (1000ppm) Mn stock 
 5.0mL  (1000ppm) Mo stock 
 5.0mL  (1000ppm) Ni stock 
 
 10mL HNO3 
 399.5mL reagent H2O                                                                   
 total vol.=500mL 
 
This sample serves as an initial calibration standard for the above analytes. 
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Standard 3 
 2.5mL (10,000ppm) Al stock                            
 5.0mL (10,000ppm) Ca stock                            
 1.0mL (10,000ppm) Fe stock       
 5.0mL (10,000ppm) Mg stock                           
 5.0mL (10,000ppm) K stock 
 5.0mL (10,000ppm) Na stock   
 
10mL HNO3 

466.5mL  reagent H2O 
total vol.=500mL 
This sample serves as an initial calibration standard for the above analytes. 
 
ICV 
 20mL *CLPP-CAL 1                          
 10mL *CLPP-CAL 2                        
 10mL *CLPP-CAL 3                        
 10mL (1000ppm) Mo stock 
      10mL (1000ppm) Ti stock  
 
      40mL HNO3   
    1920mL reagent H2O  
     total vol.=2000mL 
 
 *(Certified vendor.) 
 
*CLPP-CAL 1                             *CLPP-CAL 2                       *CLPP-CAL 3 
5000ppm  Ca, Mg, K, Na              1000ppm  Sb                  1000ppm  As, Pb, Se, Tl 
1000ppm  Al, Ba, Fe                                                                 50ppm  Cd 
  500ppm  Co, Mn, Ni, V, Zn 
  250ppm  Ag, Cu 
  200ppm  Cr 
    50ppm  Be 
 
CCV  
The CCV solution must be made from the same stock solutions as the calibration standards. 
CCV solutions can be made using the corresponding 61E Standards at a dilution of 1:5. In the instances 
where instability is not an issue, a combination of 61E Standards is acceptable. 
 
ICSAB ICSA     
 100mL **CLPP-ICS-A 100mL **CLPP-ICS-A 
 10.0mL **CLPP-ICS-B 10.0mL **CLPP-ICS-B 
 2.0mL (1000ppm) As stock 
 1.0mL (1000ppm) B  stock     100mL HNO3 
 1.0mL (1000ppm) Mo stock 790mL reagent H2O 
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 1.0mL (1000ppm) Sb stock total vol.=1000mL 
 1.0mL (1000ppm) Se stock 
 1.0mL (1000ppm) Si stock 
 1.0mL (1000ppm) Sn stock 
 1.0mL (1000ppm) Ti stock 
 
 20mL HNO3 
 861mL reagent H2O 
      total vol.=1000mL 
        **(Certified Vendor.) 
 **CLPP-ICS-A                           **CLPP-ICS-B 
   5000ppm  Al, Ca, Mg               100ppm  Cd, Pb, Ni, Ag, Zn 
   2000ppm  Fe                             50ppm    Ba, Be, Cr, Co, Cu, Mn, V     
 
Yttrium internal standard  
 
Stock solution 
0.39g  Yttrium solid (Yttrium Nitrate Tetrahydrate, 99.999% or Yttrium Oxide, 99.9999%)  
2 mL  HNO3 
98mL  reagent H2O 
(Note: Use of Yttrium oxide requires that the solution be gently heated.) 
  
Working solution 
50mL stock solution  
20mL HNO3 
930mL reagent H2O 
total vol.=1000mL 
 
This solution is not used to determine a specific concentration but a constant absorbance, therefore has no 
QC required recovery limits. 
 61E Profile solution 
1.0mL (1000ppm) Cu stock 
2mL  HNO3 
97mL  reagent H2O 
total vol.=100mL 

This solution is used to generate a peak on the copper line in order to profile the instrument, the final 
solution is ≈ 10ppm. 
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61E Table 3 
 
All values are in ( ppb ) 

Element STD1 STD2 STD3 CCV ICV ICSA ICSAB LFB 
Ag BLANK 5,000          - 1,000 2,500 - 1,000 500 
Al  - 50,000 10,000 20,000 250,000 250,000 10,500 

As  10,000          - 2,000 5,000 - 2,000 500 

B  10,000          - 2,000 5,000 - 1,000 500 

Ba  40,000          - 8,000 20,000 - 500 500 

Be  2,000          - 400 500 - 500 500 

Ca           - 100,000 20,000 50,000 250,000 250,000 10,500 
Cd  10,000          - 2,000 2,500 - 1,000 500 

Co  10,000          - 2,000 5,000 - 500 500 

Cr  5,000          - 1,000 2,000 - 500 500 

Cu  5,000          - 1,000 2,500 - 500 500 

Fe           - 20,000 4,000 10,000 100,000 100,000 500 

K           - 100,000 20,000 50,000 -          - 25,000 
Mg           - 100,000 20,000 50,000 250,000 250,000 10,500 
Mn  10,000          - 2,000 5,000 - 500 500 
Mo  10,000          - 2,000 5,000 - 1,000 500 
Na           - 100,000 20,000 50,000 -         - 10,500 
Ni  10,000          - 2,000 5,000 - 1,000 500 

Pb  10,000          - 2,000 5,000 - 1,000 500 

Sb  10,000          - 2,000 5,000 - 1,000 500 

Se  10,000          - 2,000 5,000 - 1,000 500 

Sn  10,000          - 2,000 5,000 - 1,000 500 

Ti  10,000          - 2,000 5,000 - 1,000 500 

Tl  10,000          - 2,000 5,000 - 1,000 500 

V  10,000          - 2,000 5,000 - 500 500 

Zn  10,000          - 2,000 5,000 - 1,000 500 

         

 
Multipoint calibration is performed using the listed standards as is, @1:2 dilutions, and @1:4 dilutions.   

A low level standard is run for all elements of interest at or near specific project reporting limits when 
applicable. 



 

ICP Metals 
Method 6010B 
Revision 3.2 
Effective Date: August 6, 2009 

 

Next revision: 8/2010 7 of 18 

Standard Concentrations: TRACE  

 
TRACE 1 
 10mL HNO3 
 490mL reagent H2O 
 total vol.= 500mL 
This standard serves as the CCB/ICB 
 
TRACE 2 
 0.5mL  (1000ppm) Ag stock  0.5mL  (1000ppm) Pb stock 
 0.5mL  (1000ppm) As stock   2.5mL  (1000ppm) Sb stock 
 2.5mL  (1000ppm) B stock   2.5mL  (1000ppm) Se stock 
 0.25mL  (10,000ppm) Ba stock  0.5mL  (1000ppm) Ti stock 
 0.5mL  (1000ppm) Be stock   0.5mL  (1000ppm) Tl stock  
      0.5mL  (1000ppm) Cd  stock                         0.5mL  (1000ppm) V stock 
      0.5mL  (1000ppm) Co stock     
 0.5mL  (1000ppm) Cr stock    
      0.5mL  (1000ppm) Cu stock     
 0.5mL  (1000ppm) Mn stock 
 0.5mL  (1000ppm) Mo stock 
 0.5mL  (1000ppm) Ni stock 
 
 10mL HNO3 
 475.25mL reagent H2O                                                                   
 total vol.=500mL 
This sample serves as an initial calibration standard for the above analytes. 
 
TRACE 3 
 0.5mL (10,000ppm) Al stock                            
 0.5mL (10,000ppm) Ca stock                            
 1.0mL (10,000ppm) Fe stock       
 0.5mL (10,000ppm) Mg stock                           
 5.0mL (10,000ppm) Na stock   
 

10mL HNO3 

482.5mL  reagent H2O 
total vol.=500mL 

This sample serves as an initial calibration standard for the above analytes. 
 
TRACE 4 

2.5mL  (1000ppm) Sn stock 
0.5mL  (1000ppm) Zn stock 

 
10mL HNO3 

487mL  reagent H2O 
total vol.=500mL 



 

ICP Metals 
Method 6010B 
Revision 3.2 
Effective Date: August 6, 2009 

 

Next revision: 8/2010 8 of 18 

This sample serves as an initial calibration standard for the above analytes. 
 
TRACE 5 

2.5mL  (10,000ppm) K stock 
 

10mL HNO3 

487.5mL  reagent H2O 
total vol.=500mL 

This sample serves as an initial calibration standard for the above analyte. 
 
ICV 
100mL 61E ICV                                   0.90mL (10,000ppm)Fe stock     
0.25mL (1000ppm) Ag stock                2.0mL (10,000ppm) K stock 
2.0mL (1000ppm) B stock                    0.45mL (10,000ppm) Na stock 
0.50mL (1000ppm) Be stock                2.0mL (1000ppm) Se stock 
0.25mL (1000ppm) Cd stock                2.0mL (1000ppm) Sb stock 
0.25mL (1000ppm) Cr stock                2.0mL (1000ppm) Sn stock 
0.25mL (1000ppm) Cu stock            
  
 20mL HNO3 
 867.15mL reagent H2O 
 total vol.=1000mL 
 
This sample serves as the quality control sample for the above analytes. 
All stock solutions used must be from a source independent of the calibration standards. 
 
CCV 
The CCV solution must be made from the same stock solutions as the calibration standards. 
CCV solutions can be made using the corresponding Trace Standards at a dilution of 1:5. In the instances 
where instability is not an issue, a combination of Trace Standards is acceptable. 
 
ICSAB 
 25mL **CLPP-ICS-A 
 2.5mL **CLPP-ICS-B 
 0.50mL (1000ppm) As stock 
 0.25mL (1000ppm) B  stock 
 0.25mL (1000ppm) Mo stock 
 0.25mL (1000ppm) Sb stock 
 0.25mL (1000ppm) Se stock 
 0.25mL (1000ppm) Sn stock 
 0.25mL (1000ppm) Ti stock 
 
 20mL HNO3 
 950.5 mL reagent H2O 
      total vol.=1000mL 
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       **(Certified Vendor.) 
 **CLPP-ICS-A                           **CLPP-ICS-B 
   5000ppm  Al, Ca, Mg               100ppm  Cd, Pb, Ni, Ag, Zn 
   2000ppm  Fe                             50ppm    Ba, Be, Cr, Co, Cu, Mn, V     
 
Alternately, the TRACE SICAB may be created through a 1:4 dilution of the 61E SICAB.  
ICSA- The ICSA is created through a 1:4 dilution of the 61E ICSA solution. 
 
TRACE only-Yttrium/Lithium internal standard  
 

Yttrium stock solution      Lithium stock solution  
0.39g  Yttrium solid (Yttrium Nitrate Tetrahydrate, 99.999%,      0.25 g (99.999%) 
 or Yttrium Oxide, 99.999%)                  2mL HNO3 
2mL  HNO3       98mL reagent H2O  
98mL  reagent H2O       
 
(Note: Use of Yttrium oxide requires that the solution be gently heated to dissolve.) 
 

Working solution 
25mL Yttrium solution  
5mL Lithium 
20mL HNO3 
950mL reagent H2O 
total vol.=1000mL 
This solution is not used to determine a specific concentration but a constant absorbance. 
 
TRACE Profile solution 
0.5 mL (1000ppm) As stock 
2mL  HNO3 
97.5 mL  reagent H2O 
total vol.=100mL 
 

In TRACE analysis this solution is used to generate a peak on the arsenic line in order to profile the 
instrument, the final solution is ≈ 5ppm. 
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  TRACE Table 3 
 
All values are in ( ppb ) 

Element TRACE1 TRACE2 TRACE3 TRACE4 TRACE5 CCV ICV ICSA ICSAB LFB 
Ag BLANK 1,000 --- --- --- 500 500 --- 250 500 
Al BLANK --- 10,000 --- --- 5,000 2,000 62,500 62,500 10,500 
As BLANK 1,000 --- --- --- 500 500 --- 500 500 
B BLANK 5,000 --- --- --- 2,500 2,000 --- 250 500 
Ba BLANK 5,000 --- --- --- 2,500 2,000 --- 125 500 
Be BLANK 1,000 --- --- --- 500 550 --- 125 500 
Ca BLANK --- 10,000 --- --- 5,000 5,000 62,500 62,500 10,500 
Cd BLANK 1,000 --- --- --- 500 500 --- 250 500 
Co BLANK 1,000 --- --- --- 500 500 --- 125 500 
Cr BLANK 1,000 --- --- --- 500 450 --- 125 500 
Cu BLANK 1,000 --- --- --- 500 500 --- 125 500 
Fe BLANK --- 20,000 --- --- 10,000 10,000 25,000 2,500 2,500 
K BLANK --- --- --- 50,000 25,000 25,000 --- --- 25,000 
Mg BLANK --- 10,000 --- --- 5,000 5,000 62,500 62,500 10,500 
Mn BLANK 1,000 --- --- --- 500 500 --- 125 500 
Mo BLANK 1,000 --- --- --- 500 500 --- 250 500 
Na BLANK --- 100,000 --- --- 50,000 50,000 --- --- 10,500 
Ni BLANK 1,000 --- --- --- 500 500 --- 250 500 
Pb BLANK 1,000 --- --- --- 500 500 --- 250 500 
Sb BLANK 5,000 --- --- --- 2,500 2,500 --- 250 500 
Se BLANK 5,000 --- --- --- 2,500 2,500 --- 250 500 
Sn BLANK --- --- 5,000 --- 2,500 2,500 --- 250 500 
Ti BLANK 1,000 --- --- --- 500 500 --- 250 500 
Tl BLANK 1,000 --- --- --- 500 500 --- 250 500 
V BLANK 1,000 --- --- --- 500 500 --- 125 500 
Zn BLANK --- --- 1,000 --- 500 500 --- 250 500 

           

Multipoint calibration is performed using the listed standards as is, @1:2 dilutions, and @1:4 dilutions  with 
the exception of Trace 3, which is diluted 1:10 instead of 1:4. All standard dilutions must be properly 
recorded in the working standards logbook. 

A low level standard is run for all elements of interest at or near specific project reporting limits when 
applicable. 
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TABLE 2 
POTENTIAL INTERFERENCES 

ANALYTE CONCENTRATION EQUIVALENTS ARISING FROM 
INTERFERENCES AT THE 100-mg/L LEVELa 

 

 Interferenta,b 
 
Analyte 

Wavelength 
(nm) 

 
Al 

 
Ca 

 
Cr 

 
Cu 

 
Fe 

 
Mg 

 
Mn 

 
Ni 

 
Tl 

 
V 

Aluminum 308.215 -- -- -- -- -- -- 0.21 -- -- 1.4 
Antimony 206.833 0.47 -- 2.9 -- 0.08 -- -- -- 0.25 0.45 
Arsenic 193.696 1.3 -- 0.44 -- -- -- -- -- -- 1.1 
Barium 455.403 -- -- -- -- -- -- -- -- -- -- 
Beryllium 313.042 -- -- -- -- -- -- -- -- 0.04 0.05 
Cadmium 226.502 -- -- -- -- 0.03 -- -- 0.02 -- -- 
Calcium 317.933 -- -- 0.08 -- 0.01 0.01 0.04 -- 0.03 0.03 
Chromium 267.716 -- -- -- -- 0.003 -- 0.04 -- -- 0.04 
Cobalt 228.616 -- -- 0.03 -- 0.005 -- -- 0.03 0.15 -- 
Copper 324.754 -- -- -- -- 0.003 -- -- -- 0.05 0.02 
Iron 259.940 -- -- -- -- -- -- 0.12 -- -- -- 
Lead 220.353 0.17 -- -- -- -- -- -- -- -- -- 
Magnesium 279.079 -- 0.02 0.11 -- 0.13 -- 0.25 -- 0.07 0.12 
Manganese 257.610 0.005 -- 0.01 -- 0.002 0.002 -- -- -- -- 
Molybdenum 202.030 0.05 -- -- -- 0.03 -- -- -- -- -- 
Nickel 231.604 -- -- -- -- -- -- -- -- -- -- 
Selenium 196.026 0.23 -- -- -- 0.09 -- -- -- -- -- 
Sodium 588.995 -- -- -- -- -- -- -- -- 0.08 -- 
Thallium 190.864 0.30 -- -- -- -- -- -- -- -- -- 
Vanadium 292.402 -- -- 0.05 -- 0.005 -- -- -- 0.02 -- 
Zinc 213.856 -- -- -- 0.14 -- -- -- 0.29 -- -- 
            
a Dashes indicate that no interference was observed even when interferents were introduced at the 
following levels: 
 Al - 1000 mg/L  Mg - 1000 mg/L 
 Ca - 1000 mg/L  Mn -   200 mg/L 
 Cr -   200 mg/L  Tl -   200 gm/L 
 Cu -   200 mg/L  V -   200 mg/L 
 Fe - 1000 mg/L 
 
b The figures recorded as analyte concentrations are not the actual observed concentrations; to obtain 
those figures, add the listed concentrations to the interferent figure. 
c Interferences will be affected by background choice and other interferences that may be present. 
Additional interference corrections are required with an axial view instrument. 
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V. Quality Assurance: 
All quality control data should be maintained and available for easy reference or inspection. 

Calibration Solutions  

The calibration solutions are made using the same or similar acid matrix as the samples to be analyzed. 

High Standards Check (HSC) 

The HSC is the highest level standard applied in a multi-point calibration for each analyte of interest. 
The HSC is run immediately after the calibration when required to meet specific project requirements. 
The HSC recovery must be within + 5% of the true value for each analyte of interest. 

Initial Calibration Verification (ICV) 

The ICV must be made from an outside second source different from that of the calibration 
standards’ stock solutions. 

The ICV is used to verify initially the calibration standards or stock solutions. The ICV must be run 
following the calibration. The ICV recovery must be within +10% of the true value for each analyte of 
interest.  

Continuing Calibration Verification (CCV) 

The CCV must be run periodically (every 10 samples) and at the end of each analytical sequence. 
The CCV is made from the same source as the calibration standards.  

All recoveries must be +10% of the true value. The CCV may be run one additional time if the 
specified recoveries are not met, however if the second analysis fails, corrective action must be taken 
and any samples analyzed after the previous valid CCV must be re-analyzed. 

Calibration Blank 

The calibration blank contains the same acid matrix as the calibration standards and run with the ICV. 
The calibration blank is also used as the Continuing Calibration Blank (CCB) solution. See note 1. 

The results of the calibration blank are to agree within two standard deviations of the mean blank 
value.  If not, repeat the analysis two more times and average the results. If the average is not within 
three standard deviations of the background mean, terminate the analysis, correct the problem; re-
calibrate, and reanalyze the previous 10 samples. 

Laboratory Reagent Blank (LRB) 

The LRB is a reagent blank carried through the entire sample preparation process. 

Employ a minimum of one laboratory reagent blank with each batch of 20 or fewer samples of the 
same matrix, to verify the absence of contamination. The LRB must be less than the reported 
detection limit for each analyte of interest. 

Laboratory Fortified Blank (LFB) 

A laboratory fortified blank (LFB) must be run with each sample batch. If the recovery falls outside 
the control limit of 80-120% *or established control limits, the problem is to be identified and resolved 
before continuing. *The more restrictive limits prevail. The LFB is spiked,  from a source independent 
of both the standards and ICV,  prior to digestion and brought through the entire process. 
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Interference Check Solutions (ICS) 

The ICS are analyzed in order to validate inter-element and background corrections applied to the 
samples.  

The interference check solutions are prepared by combining known concentrations of interfering 
elements that will provide an adequate test of the correction factors, the “A fraction”. Fortify the 
ICSAB solutions with the elements of interest in the 1 mg/L range, known as the “B fraction”.  In the 
absence of measurable analyte, over-correction could go undetected because a negative value could 
be reported as zero.  

Analyze the ICSA and the ICSAB at the beginning and end of an analytical run or twice during every 
8-hour work shift, whichever is more frequent. Recoveries of elements of interest should be within 
+20% of the true values in the ICSAB and less than 2 times the reporting limit in the ICSA. 

Sample Duplicate 

Analyze one duplicate sample for every 20 samples. A duplicate sample is a sample brought through 
the entire sample preparation and analytical process. A control limit of ±20% for RPD shall be used 
for sample values greater than 10 times the instrument detection limit. 

Laboratory Fortified Matrix / Duplicate (LFM/LFMD) 

The LFM/LFMD pair must be run with each batch of 20 or fewer samples of the same matrix.  

The LFM/LFMDs are prepared from fresh sample aliquots, spiked in the same manner as the LFB 
and carried through the entire preparation process. 

The matrix spike and matrix spike duplicate spike recovery should be within ±25% of the true value, or 
documented control limits.  Recovery calculations are not made if the spike concentration is less than 
25% of the sample concentrations. 

Inter-Element Corrections (IECs) 

IECs are determined by analyzing a solution that contains an individual interfering element and is free 
of all other contaminates. 

The positive or negative effects on the elements of interest are corrected by the following: 

Correction value = true value of interfering element / concentration of the element of interest 

IECs must only be evaluated and applied by analyst trained in there application. 

IEC determination must be verified annually (at least) and updated, if necessary. 

Linearity (L) 

Dilute and reanalyze samples that are >90% of the established linear calibration limit or use an 
alternate, less sensitive line for which quality control data is established. 

Linearity for all analytes must be updated quarterly.  

Method Detection Limit (MDL) 

MDLs must be maintained for each analyte of interest and updated once every year. 

The determination of MDLs must be made in accordance with the following: 
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Fortify reagent water at a concentration of 2 to 3 times the estimated instrument detection limit. 

Take seven replicate aliquots of the fortified reagent water and process through the entire analytical 
method.  

Perform all calculations defined in the method and report the concentration values in the appropriate 
units. 

Calculate the MDL as follows: 

MDL = (t) x (s) 

where:  

t = students’ t value for a 99% confidence level and a standard deviation estimate with n-1 degrees of 
freedom [t = 3.143 for seven replicates]. 

S = standard deviation of the replicate analyses. 

The final calculated MDL must be greater than 20% of the original analyte spike level. 

Matrix Evaluation 

It is recommended that whenever a new or unusual sample matrix is encountered, a series of tests be 
performed prior to reporting concentration data for analyte elements. These tests will ensure the 
analyst that neither positive nor negative interferences are operating on any of the analyte elements to 
distort the accuracy of the reported values. They are as follows: 

Serial dilution: If the analyte concentration is sufficiently high (minimally, a factor of 10 above the 
instrumental detection limit after dilution), an analysis of a 1:5 dilution should agree within 10% of the 
original determination. If not, a chemical or physical interference effect should be suspected. 

Post (digestion) Spike: An analyte spike added to a portion of a prepared sample, or its dilution, 
should be recovered to within 70% to 130% of the known value or the established control limits. The 
spike addition should produce a minimum level of 10 times and a maximum of 100 times the 
instrumental detection limit. If the spike is not recovered within the specified limits, a matrix effect 
should be suspected. The use of a standard-addition analysis procedure may be used to compensate 
for this effect. 

CAUTION:  The standard-addition technique does not detect coincident spectral overlap.  If 
suspected, use of computerized compensation (IECs), an alternate wavelength, or comparison with an 
alternate method is recommended. 

Method of Standard Additions: 

The standard-addition technique involves adding known amounts of standard to one or more aliquots of 
the processed sample solution. This technique compensates for a sample constituent that enhances or 
depresses the analyte signal, thus producing a different slope from that of the calibration standards. It 
will not correct for additive interferences which cause a baseline shift. The simplest version of this 
technique is the single-addition method, in which two identical aliquots of the sample solution, each of 
volume VX, are taken. To the first (labeled A) is added a small volume VS of a standard analyte 
solution of concentration CS. To the second (labeled B) is added the same volume Vs of the solvent. 
The analytical signals of A and B are measured and corrected for non-analyte signals. The unknown 
sample concentration CX is calculated: 
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  CX =  SB * VS * CS 

           (SA -SB) * VX 

where SA and SB are the analytical signals (corrected for the blank) of solutions A and B, respectively. 
VS and CS should be chosen so that SA is roughly twice SB on the average. It is best if VS is made 
much less than VX, and thus CS is much greater than CX, to avoid excess dilution of the sample matrix.  
If a separation or concentration step is used, the additions are best made first and carried through the 
entire procedure. For the results of this technique to be valid, the following limitations must be taken 
into consideration: 

The analytical curve must be linear, the correlation coefficient must be >0.995.  

The chemical form of the analyte must respond the same way as the analyte in the sample. 

The interference effect must be constant over the working range of concern. 

The signal must be corrected for any additive interference. 

The absorbance of each solution is determined and then plotted on the vertical axis of a graph, with 
the concentrations of the known standards plotted on the horizontal axis.  When the resulting line is 
extrapolated back to zero absorbance, the point of interception of the abscissa is the concentration of 
the unknown. The abscissa on the left of the ordinate is scaled the same as on the right side, but in the 
opposite direction from the ordinate. 

VI. Calculations: 
 

Results are read in ug/L directly from the ICP. Take into account any dilutions preformed during the 
digestion process for total metals. 

The recoveries of spikes and relative percent difference between duplicate determinations are to be 
calculated as follows: 

       RPD = |CS - CD | / ((CS + CD) / 2 ) 
 
    Rec = 100 * (CM - CS ) / CT 
 

where RPD = relative percent difference, % 
   Rec = matrix spike recovery, % 
   CS = unspiked sample concentration, mg/L 
   CD = duplicate sample concentration, mg/mL 
   CM = matrix spike concentration, mg/L 
   CT = theoretical spike concentration, mg/L 

Report recovery and RPD to the nearest 1 %. 

VII. Reagents and Materials: 
 

Thermo Jarrell Ash 61E Simultaneous ICAP: 

Capable of analysis and background correction for multi-element analysis  

Thermo Jarrell Ash TRACE 61E Simultaneous ICAP:  
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Capable of trace analysis and background correction for multi-element analysis  

Argon gas supply:  

High purity, liquid or high pressure cylinders 

Concentrated hydrochloric acid: 

Metals analysis grade 

Hydrochloric acid, 1:1 dilution: 

Add 500 mL concentrated hydrochloric acid to 400 mL reagent water and dilute to 1 liter 

Concentrated nitric acid:  

Metals analysis grade 

Nitric acid, 1:1dilution: 

Add 500 mL concentrated nitric acid to 400 mL reagent water and dilute to 1 liter 

Standard stock solutions:  

Purchased from commercial suppliers 

Second source solutions: 

Purchased from commercial suppliers 

Mixed calibration standard solutions: 

 Prepare mixed calibration standard solutions by combining appropriate volumes of the stock solutions 
in volumetric.  Add the appropriate types and volumes of acids to match sample matrix. Care should 
be taken when preparing the mixed standards to ensure that the elements are compatible and stable 
together. Transfer the mixed standard solutions to PFE fluorocarbon or previously unused polyethylene 
or polypropylene bottles for storage. Fresh mixed standards should be prepared, as needed, with the 
realization that concentration can change on aging. Calibration standards must be initially verified using 
a quality control sample and monitored for stability.  

Important: If the addition of silver to the recommended acid combination results in an initial 
precipitation, add 15 mL of reagent water and warm the flask until the solution clears. Cool and dilute 
to 100 mL with reagent water. For this acid combination, the silver concentration should be limited to 2 
mg/L.  Silver under these conditions is stable in a tap-water matrix for 30 days.  Higher concentrations 
of silver require additional hydrochloric acid. 

 

Note 1: If the sample analysis solution has a different acid concentration from that given, but does not 
introduce a physical interference or affect the analytical result, the same calibration standards may be 
used. 

VIII. Safety 
Every sample should be considered a hazardous when performing the analysis. Standard laboratory 
safety guidelines must be adhered to. Gloves, eye protection, and lab coats must be worn during 
sample retrieval, analysis and disposal. 
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IX. Pollution Prevention 
Any and all remaining unused sample must be returned to the 4oC storage, sealed tightly in the original 
container. Benches and surrounding surfaces must be cleaned and wiped dry with paper toweling.   

X. Waste management 
Analyzed sample and used disposable equipment must be collected and disposed of in a manner consistent 
with the Premier Laboratory Chemical Hygiene Plan.  

XI. Method Performance 
Performance data is not currently available. 
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3. Problem Definition 
 
 
The Wallingford Landfill is located along the Quinnipiac River, approximately 1.0 mile north of 
the Wallingford/North Haven town line (Figure1).  The site is bounded on the north by the Wal-
lingford Sewage Treatment Plant and the Town of Wallingford Recycling and Leaf Composting 
Area, on the east by South Cherry Street and Pent Road, on the south by the Former Bar-
berino Property, which is now vacant land that is owned by Connecticut Resources Recovery 
Authority (CRRA), and on the west by the Quinnipiac River (Figure 2).  Cytec Industries (for-
merly American Cyanamid) is located to the south of the former Barberino property.  Industrial 
land use occurs on the east side of South Cherry Street and Pent Road.   
 
Topography on the landfill property ranges from 20 feet above mean sea level (amsl), on the 
west portion of the site, along the Quinnipiac River to approximately 120 feet amsl at the peak 
of the landfill (Figure 2).  From this point, the land slopes down to the east to an elevation of 
approximately 40 feet amsl along Pent Road. 
 
The Town of Wallingford began operation of the 82-acre landfill in the early 1950s, which it op-
ertad prior to September 4, 1988.  Since that time, (CRRA) has leased the landfill property 
from the Town of Wallingford consistent with the start-up operations of the Wallingford Waste-
to-Energy Facility, converting municipal solid waste to ash residue.  From September 1988 to 
November 1995, ash residue as well as solid waste residue was placed at the landfill.  Since 
2000, there have been no daily activities at the landfill except for the operation by the Town of 
a resident drop off area and bulky waste transfer station at the front of the landfill. Wallingford 
Landfill is now closed and is no longer accepting waste.  Pursuant to the lease between CRRA 
and the Town, CRRA is responsible for the post-closure maintenance and monitoring of the 
Landfill.  The final area of the Landfill was closed in 2002 and Connectictu Department of Envi-
ronmental Protection (CTDEP) certification of closure was received in February 2005. 
 
The 82-acre Wallingford Landfill is divided into the following five parts: Emergency By-
pass/Non-Processibles Area, Ash Residue Area, Former Bulky Waste Area, MSW Area, and 
Metal Hydroxide Sludge Cell Area. 
 
In 2001, CRRA purchased the Former Barberino Property adding it to the Landfill parcel, to 
gain monitor of the southern edge of the leachate plume.  Prior to CRRA’s purchase, the For-
mer Barberino Property was developed with a trailer park and residential dwellings which were 
served by an on-site domestic well and septic system.  The trailer park was developed on-site 
between 1951 and 1957.  All structures on the 45-acre lot have been demolished and the Site 
is currently vacant. The Former Barberino Property is therefore part of the “Site,” as defined in 
the Stewardship Permit that has been issued to CRRA by CTDEP, but it is specifically ex-
cluded from the definition of “Facility” because no hazardous waste or solid waste treatment, 
storage or disposal activities have ever been conducted on the Former Barberino Property. 
 
The site is underlain by two overburden aquifers (the upper aquifer and the lower aquifer) 
separated by a thick varved clay layer.  Groundwater flow from the upper aquifer is towards 
the Quinnipiac River, while flow in the lower aquifer is towards a pumping industrial well lo-
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cated along the southern boundary of the Former Barberino Property.  This well is actively op-
erated by Cytec Industries. 
 
The groundwater beneath the Site is mapped by the CTDEP (1993) as “GC”.  Groundwater 
classified as “GC” has been authorized to receive a discharge with approval from CTDEP in 
accordance with all regulatory requirements.  Groundwater in this area is not suitable for hu-
man consumption and can be used for assimilation of the authorized discharges (CTDEP, 
2002). 
 
The groundwater to the north and south of the Site is mapped by the CTDEP (1993) as “GB.” 
Such groundwater may not be suitable for human consumption without treatment due to waste 
discharges, spills, leaks of chemicals, or land use impacts (CTDEP, 2002).   
 
The Quinnipiac River flows in a southerly direction along the western side of the Site.  The un-
named stream flows in a southwesterly direction off of the former Barberino Property and is a 
tributary to the Quinnipiac River.   
 
The closest surface water body, the Quinnipiac River, is mapped by the CTDEP (1993) as 
“C/B” (Figure 5).  Such inland surface waters are known or presumed to not be suitable for the 
following designated uses: recreational use, fish and wildlife habitat, agricultural and industrial 
supply, and other legitimate uses (CTDEP, 2002).   
 
The unnamed tributary is mapped by the CTDEP (1993) as “A.” Inland surface waters classi-
fied by the CTDEP as “A” are those known or presumed to meet Class “A” Water Quality Crite-
ria that support the following designated uses: potential drinking water supply; fish and wildlife 
habitat; recreational use; agricultural, industrial supply and other legitimate uses, including 
navigation (CTDEP, 2002). 
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4. Project Description 
 
A total of twenty-one monitoring groundwater monitoring wells are included in the groundwater 
monitoring system. Located within the upper aquifer, these wells range from approximately 10 
to 70 feet deep.  Thirteen of the monitoring wells are located on the Wallingford Landfill prop-
erty, while 8 monitoring wells are located on the Former Barberino Property. 
 
Monitoring well completion details are summarized in Table 1.  The locations of the wells are 
presented on Figure 2. 

 
A synoptic groundwater measurement will be completed on the first day of each semi-annual 
monitoring event to determine the groundwater elevations at all sampled monitoring wells prior 
to any purging and sampling activities.  At each monitoring well, the depth to groundwater and 
the depth to the bottom of the will be measured with either an electronic water level indicator or 
a steel tape accurate to within 0.01 feet.  All measurements will be made relative to the sur-
veyed data point at each well, i.e., the top of the PVC casing (Table 1). 
 

TABLE 1 
Summary of Monitoring Well Construction 

Well Number 
Dedicated Sampling 

Apparatus 
Ground Elevation 

(feet) 
Top of Steel 

Elevation (feet) 
Measured Well 
Depthb (feet) 

Well Bottom Eleva-
tion (feet) 

Date of 
Installation 

MW-1A Tubing 58.50 62.37 26.77 35.60 09/01/81 
MW-2A Tubing 59.50 61.13 32.05 29.08 11/01/88 
MW-3 Tubing 22.60 23.59 11.90 11.69 09/01/81 

MW-4R Tubing 42.10 43.87 22.17 21.70 07/01/92 
MW-5 Tubing 25.80 27.48 9.95 17.53 09/01/81 
MW-9 Tubing 43.90 46.01 33.15 12.86 05/01/86 
MW-10 Tubing 36.20 36.82 40.75 -3.93 05/01/86 

MW-10A Tubing 37.00 37.23 20.40 16.83 05/01/86 
MW-11 Bladder Pump 49.80 51.12 72.55 -21.43 11/01/88 
MW-13 Tubing 61.00 65.68 37.45 28.23 12/01/88 
MW-100 Bladder Pump 51.70 53.90 40.62 13.28 11/01/83 

MW-101R Bladder Pump 54.50 55.84 40.37 15.47 07/01/92 
MW-200 Tubing 29.10 30.64 14.45 16.19 12/01/88 
CEE-3 Tubing N/A 31.46 13.88 17.58 11/11/92 
CEE-4 Tubing N/A 30.37 14.54 15.83 03/26/93 
CEE-5 Tubing N/A 37.82 14.13 23.69 03/25/93 
CEE-6 Tubing N/A 34.95 14.02 20.93 03/29/93 
CEE-7 Tubing N/A 30.88 14.87 16.01 03/26/93 
CEE-8 Tubing N/A 29.05 14.80 14.25 03/29/93 
CEE-9 Tubing N/A 27.99 14.52 13.47 03/26/93 
CEE-10 Tubing N/A 32.15 14.82 17.33 03/29/93 

a Historical depth to bottom of well casing                                               b As measured from top of steel casing in October 2009 
Wells designated “CEE-__” are located on the former Barberino property.  All other wells are located on the Wallingford Landfill property. 
N/A = Not Available 
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The water level measuring device will be decontaminated between monitoring wells to ensure 
that cross-contamination does not occur.  The decontamination will consist of rinsing the 
measuring device with deionized water. 
 
The following sample collection procedures will be followed during each sampling event: 
 

 A “Monitoring Well Field Data Sheet” which summarizes well elevation data, well condi-
tion, purge data, observed water yield and quality comments, sampling data, and re-
sults of measured field parameters will be completed for each well sampled (Appendix 
A).   

 
 Measure depth to water, depth to bottom, depth of sample using decontaminated equip-

ment  referenced to top of PVC (or casing) and record on the data sheet. 
 
 Provide an in-line meter (or equivalent methodology which mitigates exposure to the 

atmosphere) to concurrently measure pH, temperature, specific conductivity, dissolved 
oxygen (DO), and redox potential (RP), as applicable, during purging.  Also, provide a 
device to measure turbidity.  A minimum of four readings of each parameter shall be 
taken and recorded during purging. 

 
 Perform purging using dedicated bladder pump equipment [at three of the sampled 

wells] or a peristaltic pump with dedicated tubing [at eighteen of the sampled wells] at 
low flow rates, not taking the first reading until at least one pump volume plus one dis-
charge tubing volume have passed.  The purged groundwater may be discharged to the 
ground.  Sampling personnel are to monitor the drawdown in the wells and ensure that 
the drawdown is maintained at less than or equal to 0.3 feet during the entire purging 
and sampling process.  If drawdown cannot be maintained at the lowest achievable flow 
rate, it should be noted as such on the Monitoring Well Field Data Sheets.  Wells shall 
be purged at a rate of less than or equal to 300 ml/minute.  Field parameter readings 
shall be recorded at a minimum of 5 minute intervals, until turbidity is stabilized such 
that three consecutive reading are within 10% of each other for readings >5 NTU, or 
readings are within 2 NTU of each other for readings <5 NTU.  Per US EPA Region I 
Standard Operating Procedure GW-0001 – “Low Stress (Low Flow) Purging and Sam-
pling Procedure for the Collection of Groundwater Samples from Monitoring Wells” 
(January 19, 2010-Revision 3), if the turbidity has not stabilized after 4 hours of purging, 
collect samples and provide full explanation of attempt to achieve stabilization.  Provide 
a summary of periodic readings and time of reading for all parameters.   

 
 Sample collection should proceed from high parameter volatility to low parameter vola-

tility at a low flow rate.  Samples for volatile parameters should be transferred slowly to 
the sample container to eliminate creation of air bubbles.  Samples are to be collected 
in proper containers and properly preserved in the field, as summarized in Section 6.  

 
 No filtering of samples is to occur, except where analysis of dissolved metals is speci-

fied, i.e. surface water samples.  Where analysis of dissolved metals is specified, sam-
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ple filtration is to be performed in the field during sample collection with an in-line 0.45-
micron filter.   

 
 All observations relating to the well sampling, well conditions and any deviations from 

the sampling plan are to be recorded on the Monitoring Well Field Data Sheet.   
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4a.  Project Timeline 
 
 

Dates 
Activities (list products) 

Activity Start Activity End 

Sampling  
(groundwater & surface water) 

Semi-annual to occur first 
week of April and October 

each year 

Approximately two to three 
working days after activity start 

date 

Reporting to CTDEP  
Immediately following sam-

pling 
Within sixty calendar days fol-
lowing the last day of sampling 
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5.  Sampling Design and Site Figures 
In order to fulfill the requirements of the Stewardship Permit, CRRA will sample groundwater and surface water at the site to monitor the leachate plume at the site. In order to achieve this, CRRA will sample on-site  
wells near each area of concern on a semi-annual basis.  The sampling regime is described in the table below.  Each well location is presented on Figure 2.  
 

  
Table 3 

Well-Specific Monitoring Parameters 
Wallingford Landfill  Former Barberino Property Notes:                                                         

S= Analyzed semi-annually in April and October       
A= Analyzed annually in April MW-1A MW-2A MW-3 MW-4R MW-5 MW-9 MW-10 MW-10A MW-11 MW-13 MW-100 MW-101R MW-200 CEE-3 CEE-4 CEE-5 CEE-6 CEE-7 CEE-8 CEE-9 CEE-10 

Field Parameters                 
Depth to Water S S S S S S S S S S S S A S S S S S S S S 
Water Elevation (msl) S S S S S S S S S S S S A S S S S S S S S 
pH S S S S S S S S S S S S A S S S S S S S S 
Temperature S S S S S S S S S S S S A S S S S S S S S 
Specific Conductivity S S S S S S S S S S S S A S S S S S S S S 
Dissolved Oxygen S S S S S S S S S S S S A S S S S S S S S 
Redox Potential S S S S S S S S S S S S A S S S S S S S S 
Turbidity S S S S S S S S S S S S A S S S S S S S S 
Leachate Indicator Parameters                  
Alkalinity, Total S S S S S S S S S S S S A S S S S S S S S 
Total Dissolved Solids (TDS) S S S S S S S S S S S S A S S S S S S S S 
Hardness S S S S S S S S S S S S A S S S S S S S S 
Biochemical Oxygen Demand (BOD) S S S S S S S S S S S S A S S S S S S S S 
Chemical Oxygen Demand (COD) S S S S S S S S S S S S A S S S S S S S S 
Chloride S S S S S S S S S S S S A S S S S S S S S 
Nitrate S S S S S S S S S S S S A S S S S S S S S 
Ammonia (N) - - S S S - - S - - S S - - - - - - - - - 
Cyanide, Total - - - - - - - - S - S S - - - - - - - S S 
Sulfate, Total S S S S S S S S S S S S A S S S S S S S S 
Total Suspended Solids (TSS) S S S S S S S S S S S S A S S S S S S S S 
Metals, Total                 
Arsenic S S S S S S S S S S S S - S S S S S S S S 
Chromium, Total S S S S S S S S S S S S - S S S S S S S S 
Copper S S S S S S S S S S S S - S S S S S S S S 
Iron  S S S S S S S S S S S S - S S S S S S S S 
Lead S S S S S S S S S S S S - S S S S S S S S 
Managanese S S S S S S S S S S S S - S S S S S S S S 
Nickel S S S S S S S S S S S S - S S S S S S S S 
Potassium S S S S S S S S S S S S - S S S S S S S S 
Sodium S S S S S S S S S S S S - S S S S S S S S 
Zinc S S S S S S S S S S S S - S S S S S S S S 
Dioxins/Furans                 
Method 1613B - - A - - - - - - - - - A - - - - - - - - 
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Annual Surface Water Sampling 
Wallingford, CT 

Notes:                                                     
S= Analyzed semi-annually in April 
and October       

SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-9 SW-10 SW-11 SW-12 
Field Parameters 
pH S S S S S S S S S S 
Temperature S S S S S S S S S S 
Turbidity S S S S S S S S S S 
Redox Potential  S S S S S S S S S S 
Dissolved Oxygen S S S S S S S S S S 
Specific Conductivity S S S S S S S S S S 
Leachate Indicator Parameters  
Alkalinity  S S S S S S S S S S 
COD S S S S S S S S S S 
Hardness S S S S S S S S S S 
Sulfate S S S S S S S S S S 
Total Dissolved Solids - TDS S S S S S S S S S S 
Total Suspended Solids -TSS S S S S S S S S S S 
Ammonia as N S S S S S S S S S S 
Dissolved Metals 
Aluminum S S S S S S S S S S 
Arsenic S S S S S S S S S S 
Barium S S S S S S S S S S 
Beryllium S S S S S S S S S S 
Cadmium S S S S S S S S S S 
Chromium, Total S S S S S S S S S S 
Copper S S S S S S S S S S 
Iron S S S S S S S S S S 
Lead S S S S S S S S S S 
Magnesium S S S S S S S S S S 
Manganese S S S S S S S S S S 
Mercury S S S S S S S S S S 
Nickel  S S S S S S S S S S 
Potassium S S S S S S S S S S 
Sodium S S S S S S S S S S 
Selenium S S S S S S S S S S 
Silver S S S S S S S S S S 
Thallium S S S S S S S S S S 
Vanadium S S S S S S S S S S 
Zinc S S S S S S S S S S 
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6.  Sampling and Analytical Methods Requirements 
 
 
The following tables summarize sampling and analytical protocols that may be utilized during the semi-annual monitoring program.   
 
 

 
Groundwater Containers per Sample Preservation Requirements  

Parameter Matrix 
Number of Samples 
(including Field QC) 

Analytical Method* No. Size Type Temp. 
Light 

Sensitive 
Chemical 

Maximum Holding 
Time 

Total Dissolved Solids Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

SM2540C 1 100 ml plastic Cool to 4 ± 2º C No None 7 days 

Total Suspended Solids Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

SM2540D 1 100 ml plastic Cool to 4 ± 2º C No None 7 days 

Alkalinity Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

SM2320B 1 100 ml plastic Cool to 4 ± 2º C No None 14 days 

Hardness Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

EPA 200.7 1 100 ml plastic Cool to 4 ± 2º C No HNO3 pH <2 6 months 

Biochemical Oxygen Demand (BOD) Water 
41 Groundwater 

2 Duplicate 
SM5210B 1 500 mL plastic Cool to 4 ± 2º C No None 24 Hours 

Chemical Oxygen Demand (COD) Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

SM5220D 1 50 ml plastic Cool to 4 ± 2º C No H2SO4 pH<2 28 Days 

Chloride Water 
41 Groundwater 

2 Duplicate 
EPA 300.0 1 120 mL Plastic Cool to 4 ± 2º C No None 28 Days 

Nitrate Water 
41 Groundwater 

2 Duplicate 
EPA 300.0 1 50 mL plastic Cool to 4 ± 2º C No None  48 Hours 

Ammonia as N Water 
12 Groundwater 

20 Surface Water 
4 Duplicates 

Method 4500-NH3 B. and G.; 
Method 4500-Norg B 1 250 mL plastic Cool to 4 ± 2º C No H2SO4 pH<2 28 Days 

Sulfate Water 
41 Groundwater 

20 Surface Water 
4 Duplicates 

EPA 300.0 1 50 mL Plastic Cool to 4 ± 2º C No None 28 Days 

Cyanide Water 10 Groundwater EPA 335.4-9010 1 100 ml Plastic Cool to 4 ± 2º C No NaOH 28 days 

Metals (Total) Water 
41 Groundwater 

2 Duplicate 
EPA 6010-200.7 1 250 mL Plastic Cool to 4 ± 2º C No HNO3 pH <2 6 Months 

Metals (Dissolved) Water 
20 Surface Water 

2 Duplicate 
EPA 6010-200.7 1 250 mL plastic Cool to 4 ± 2º C No 

Field filter with 0.45 um 
filter, then HNO3 pH <2 

6 Months 

Mercury (Dissolved) Water 
20 Surface Water 

2 Duplicate 
EPA 245.1 1 250 mL plastic Cool to 4 ± 2º C No 

Field filter with 0.45 um 
filter, then HNO3 pH <2 

28 Days 

Polychlorinated Dibenzo-p-Dioxins and Poly-
chlorinated Dibenzofurans 

Water 2 Groundwater 1613B 2 1 L 
Amber glass bottle 

with Teflon lined cap 
Cool to 4 ± 2º C Yes None 1 Year  
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* Analytical Methods in accordance with CT DEP Reasonable Confidence Protocol (where applicable). 

 

7.  Method and SOP Reference Tables 
 
 
The following table presents all of the analytical methods, Phoenix Laboratory Standard Operating Procedures (SOPs), sample preparation methods, and Phoenix’s sample preparation SOPs for all of the parameters 
listed.  A copy of each of the laboratory SOPs referenced below is included in Appendix B. 
 

Analytical Method Reference Laboratory SOP Reference 

SOP 
Ref. 

Analytical Method Document Title 
Revision
Number 

Date 
SOP
Ref. 

Document Title Date 
Revision
Number 

SOP 
Reference 
Number 

Author's 
Name 

1A 
SW-846 Method 

6010B 

“Recommended Reasonable Confidence Protocols Quality 
Assurance and Quality Control Requirements Determination of 

Trace Metals By SW-846 Method 6010 Inductively Coupled 
Plasma-Atomic Emission Spectrometry" 

2.0 July 2006 1B  
“Determination of Trace Elements by Inductive 

Coupled Argon Plasma (ICP Spectroscopy (AR-
COS)” 

5/6/09 1 505  

2A 
SW-846 Method 

300.0 
“Determination Of Inorganic Anions by Ion Chromatography” 2.1 August 1993 2B “Ion Chromatography for the Analysis of Anions” 1/11/10 2 301.300.0  

3A 

Method 4500-NH3 B. 
and G.; Method 

4500-Norg B.;  Meth-
ods for QuikChem 

Automated Ion Ana-
lyzer 

 

“Standard Methods for the Examination of Water and Waste-
water; Method 4500-Norg B., C.; Methods for QuikChem Auto-

mated Ion Analyzer” 
 

20 1997 3B “Ammonia/TKN Phenate Method” 4/30/09 8 
304.4500NH3 

G 
 

4A 
SW-846 Method 

335.4 
“Determination of Total Cyanide by Semi-Automated Col-

orimetry” 
1.0 August 1993 4B “Total, Amenable, and Free Cyanide” 1/20/10 6 309.335.4  

5A 
SW-846 Method 

9010 
“Total and Amenable Cyanide: Distillation” 3.0 

November 
2004 

5B “Total, Amenable, and Free Cyanide” 1/20/10 6 309.335.4  
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Analytical Method Reference Laboratory SOP Reference 

SOP 
Ref. 

Analytical Method Document Title 
Revision
Number 

Date 
SOP
Ref. 

Document Title Date 
Revision
Number 

SOP 
Reference 
Number 

Author's 
Name 

6A Method 200.7 
“Determination of Metals and Trace Elements in Water and 
Wastes by Inductively Coupled Plasma-Atomic Emission 

Spectrometry” 
4.4 1994 

1B, 
6B 

“Determination of Trace Elements by Inductive 
Coupled Argon Plasma (ICP Spectroscopy (AR-
COS)” and “Hardness Determination by Calcula-

tion” 

5/6/09, 
12/20/07 

1, 2 505, 225.2340B  

7A SM2540C “Total Dissolved Solids Dried at 180oC”  1997 7B “Total Dissolved Solids” 11/10/09 3 323.2540C  

8A SM2540D “Total Suspended Solids Dried at 103–105°C”  1997 8B 
“Total Suspended Solids (TSS) dried at 103°-

105°C” 
1/15/10 4 324.2540D  

9A SM2320B “Titration Method”  1997 9B “Total Alkalinity” 6/11/07 6 305.2320B  

10A SM5210B “5-Day BOD Test”  1999 10B “Biological Oxygen Demand (BOD and cBOD) 12/28/09 4 306.5210B  

11A SM5220D “Chemical Oxygen Demand (COD)”  1997 11B “Chemical Oxygen Demand (COD)” 7/5/07 3 311.5220D  

12A EPA 1613B 
“Tetra- through Octa-Chlorinated Dioxins and Furans by Iso-

tope Dilution HRGC/HRMS” 
B 

October 
1994 

12B 
“Preparation and Analysis of Samples for the 

Determination of Dioxins and Furans by USEPA 
Method 1613B” 

9/28/09 13 
S-MN-H-OOZ-

Rev. B 
SAC 

13A EPA 245.1 

"Recommended Reasonable Confidence Protocols Quality 
Assurance and Quality Control Requirements Determination of 

Mercury By SW-846 Methods 
7470/7471 Cold Vapor Atomic Absorption Spectroscopy" 

2.0 July 2006 13B 
“Determination of Mercury by Automatic Cold 

Vapor Atomic Absorption: 
10/15/09 5 503.HG  
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HRP has incorporated the appropriate ASTM standards as our Standard Field Investigation and Sampling Operation Procedures.  A copy of each ASTM standard is maintained at HRP and updated as newer ver-
sions are issued.  All HRP personnel have reviewed these standards and are aware of where they are housed at HRP.   
 
 

SOP Ref. Document Title Date 

1.0 D4750-87R01 Test Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well (Observation Well) 1987 (Reapproved 2001) 

2.0 D5088-02 Practices for Decontamination of Field Equipment Used at Waste Sites 2002 (Reapproved 2008) 

3.0 D5978-96R05 Guide for Maintenance and Rehabilitation of Ground-Water Monitoring Wells 1996 (Reapproved 2005) 

4.0 D6089-97R03E01 Guide for Documenting a Ground-Water Sampling Event 1997 (Reapproved 2003) 

5.0 D6452-99R05 Guide for Purging Methods for Wells Used for Ground-Water Quality Investigations 1999 (Reapproved 2005) 

6.0 D6517-00R05 Guide for Field Preservation of Ground-Water Samples 2000 (Reapproved 2005) 

7.0 D6564-00R05 Guide for Field Filtration of Ground-Water Samples 2000 (Reapproved 2005) 

8.0 D6634-01R06 Guide for the Selection of Purging and Sampling Devices for Ground-Water Monitoring Wells 2001 (Reapproved 2006) 

9.0 D6771-02 Practice for Low-Flow Purging and Sampling for Wells and Devices Used for Ground-Water Quality Investigations 2002 

10.0 D6911-03 Guide for Packaging and Shipping Environmental Samples for Laboratory Analysis 2003 

11.0 D7069-04 Guide for Field Quality Assurance in a Ground-water Sampling Event 2004 

12.0 D0888-05 Test Methods for Dissolved Oxygen in Water 2005 

13.0 D1067-06 Test Methods for Acidity or Alkalinity of Water 2006 
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SOP Ref. Document Title Date 

14.0 D1125-95R05 Test Methods for Electrical Conductivity and Resistivity of Water 1995 (Reapproved 2005) 

15.0 D1293-99R05 Test Methods for pH of Water 1999 (Reapproved 2005) 

16.0 D1498-07 Test Method for Oxidation-Reduction Potential of Water 2007 (Revised 2008) 

17.0 D4453-02R06 Practice for Handling of Ultra-Pure Water Samples 2002 (Reapproved 2006) 

18.0 D4840-99R04 Guide for Sample Chain-of-Custody Procedures 1999 (Reapproved 2004) 

19.0 
D6764-02R07 Guide for Collection of Water Temperature, Dissolved-Oxygen Concentrations, Specific Electrical Conductance, 

and pH Data from Open Channels 
2002 (Reapproved 2007) 

20.0 D4448-01R07 Guide for Sampling Ground-Water Monitoring Wells 2001 (Reapproved 2007) 

21.0 D5358-93R03 Practice for Sampling with a Dipper or Pond Sampler 1993 (Reapproved 2003) 

22.0 F1779-97R03 Practice for Reporting Visual Observations of Oil on Water 1997 (Revised 2008) 

23.0 D7353-07 Practice for Sampling of Liquids in Waste Management Activities Using a Peristaltic Pump 2007 

24.0 U.S. Environmental Rental Corp. YSI 6000 Series Calibration with the 650 MDS Reviewed 2008 

25.0 D6759-07 Practice for Sampling Liquids Using Grab and Discrete Depth Samplers 2007 

26.0 
US EPA Region I Standard Operating Procedure GW-0001 – “Low Stress (Low Flow) Purging and Sampling Procedure for the 

Collection of Groundwater Samples from Monitoring Wells”  
 1996 (Revised January 2010) 
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8.  Field Equipment Calibration and Corrective Action  
 
 

Instrument Activity Frequency Acceptance Criteria Corrective Action 

pH meter Calibration Daily 

N/A 

Compare to historical data when 
applicable 

Recalibrate 

Specific Con-
ductance Meter 

Calibration Daily 

N/A 

Compare to historical data when 
applicable 

Recalibrate 

ORP Meter Calibration Daily –400 mV to 800 mV Recalibrate 

DO Meter Calibration Daily 
Between 0 and 4 mg/l unless his-

torically shown to be above 4 mg/l.  
Should not be negative. 

Recalibrate 

Change Membrane 

YSI 600 Series** Calibration 

Between Each 
Rental 

Checked Daily 

Appendix C 

Appendix C 

Cease use and Contact 
Rental Company to Recali-

brate or Replace 

Turbidity  

Meter** 
Calibration 

Between Each 
Rental 

Checked Daily 

Appendix C 

Should NEVER be negative 

Appendix C 

Cease use and Contact 
Rental Company to Recali-

brate or Replace 

 
 
** Rental Equipment 
N/A – Not Applicable  
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9.  Laboratory Equipment Calibration and Corrective Action  
 
 
Copies of all of Phoenix’s SOPs have been provided in Appendix B. 
 

Instrument Activity Frequency 
Acceptance 

Criteria 
Corrective  

Action 
SOP Ref. 

ICP Calibration 
Daily or at the 
end of run 

0.9975 correla-
tion coefficient 

Recalibrate SOP#505 

AA Calibration Daily As above Recalibrate SOP#501 

Hg Analyzer Calibration Daily As above Recalibrate SOP#503 

Lachat Calibration Daily As above Recalibrate SOP#302 

CF Calibration Daily As above Recalibrate SOP#301 

 
 
Acronym List: 
AA: Atomic Absorption 
CF: Calibration Factor 
ICP: Inductively Coupled Plasma 
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10.  Sample Handling and Custody Requirements 
 
 
All samples will be collected in the appropriate containers and preserved according to the analyti-
cal method guidelines.  Samples containers will be clearly labeled with the company name, job 
number, date, time, sampler’s initial and sample identification (i.e., location, depth, etc.).  Sam-
ples will be stored in coolers with ice until arrival at the laboratory.  Holding times for various pa-
rameters are specified in the most recent promulgated method for the requisite analytical parame-
ter.  Questions on holding times will be directed to the analytical laboratory. 
 
All samples will be tracked via a chain-of-custody (COC, Appendix A).  The chain of custody will 
include job number, date, time, sample identification (i.e., location, depth, etc.), and parameters to 
be analyzed.  Each individual handling the sample must sign the COC.  The original COC will re-
main with the sample through out the duration of the sampling event and will be kept in the per-
manent project file.  Copies of the COC will be distributed to the working project file, laboratory 
manager, and the data package. When required, the contract laboratory will follow the CTDEP’s 
Final Reasonable Confidence Protocols (RCP), approved on August 21, 2006; therefore the RCP 
worksheet will accompany the COC (Appendix A). 
 
At the laboratory, the samples are set up on the counter in the sample receiving area and 
checked against chain of custody.  If all bottles agree with the chain of custody, the chain of cus-
tody is signed and the samples are logged into the laboratory LIMS system.  Phoenix sample 
numbers are assigned and printed out on waterproof labels.  The labels are then affixed to the 
corresponding sample bottles.  The samples are brought to the walk-in cooler where they are 
stored at 4 degrees C in numerical order.  The chain of custody is then scanned into the LIMS 
system for permanent record.  The physical copy of the chain of custody is then checked against 
what has been logged in the LIMS system as a double check. 
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11.  Analytical Sensitivity and Project Criteria 
 

Analyte Matrix Units 
Reporting 

Limit 
MDL Precision Accuracy 

CT RSR  
SWPC 

Metals - Aqueous 

Aluminum Aqueous mg/l 0.010 0.004 20% 75-125% NE 

Arsenic Aqueous mg/l 0.004 0.004 20% 75-125% 0.004 

Barium Aqueous mg/l 0.02 0.002 20% 75-125% NE 

Beryllium Aqueous mg/l 0.001 0.0002 20% 75-125% 0.004 

Cadmium Aqueous mg/l 0.001 0.0003 20% 75-125% 0.006 

Chromium, total Aqueous mg/l 0.001 0.0005 20% 75-125% 0.110 

Copper Aqueous mg/l 0.001 0.0006 20% 75-125% 0.048 

Iron Aqueous mg/l 0.002 0.0007 20% 75-125% NE 

Lead Aqueous mg/l 0.002 0.001 20% 75-125% 0.013 

Magnesium Aqueous mg/l 0.010 0.0009 20% 75-125% NE 

Manganese Aqueous mg/l 0.001 0.0002 20% 75-125% NE 

Mercury Aqueous mg/l 0.0002 .00012 20% 75-125% 0.0004 

Nickel Aqueous mg/l 0.001 0.001 20% 75-125% 0.880 

Potassium Aqueous mg/l 0.10 0.009 20% 75-125% NE 

Sodium Aqueous mg/l 0.10 0.003 20% 75-125% NE 

Selenium Aqueous mg/l 0.010 0.005 20% 75-125% 0.050 

Silver Aqueous mg/l 0.001 0.0004 20% 75-125% 0.012 

Thallium Aqueous mg/l 0.002 0.002 20% 75-125% 0.063 

Vanadium Aqueous mg/l 0.002 0.0002 20% 75-125% NE 

Zinc Aqueous mg/l 0.002 0.001 20% 75-125% 0.123 

Additional Methods 

Sulfide Aqueous mg/L 3.0 0.9 20% 75-125% NE 

Cyanide Aqueous mg/l 0.010 0.005 20% 75-125% 0.052 

Chloride Aqueous mg/L 3.0 0.9 20% 85-115% NE 
TDS Aqueous mg/l 10 4..3 20% NA NE 
BOD Aqueous mg/l 2.0 2.0 20% 70-130% NE 

COD Aqueous mg/l 10 8.3 20% 75-125% NE 
Nitrate Aqueous mg/l 0.05 0.016 20% 75-125% NE 

Ammonia Aqueous mg/l 0.02 0.018 20% 75-125% NE 
TSS Aqueous mg/l 5.0 2.5 20% NA NE 

Hardness Aqueous 
mg/L as 
CaCO3 

0.10 NA NA NA NE 

Alkalinity Aqueous mg/l 20 1.0 20% 75-125% NE 
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Analyte Matrix Units 
Reporting 

Limit 
MDL Precision Accuracy 

CT RSR  
SWPC 

2,3,7,8-TCDF Aqueous pg/L 10 3.78 20% 67-158% NE 
      2,3,7,8-TCDD Aqueous pg/L 10 3.00 20% 75-158% NE 

1,2,3,7,8-PeCDF Aqueous pg/L 50 1.93 20% 70-142% NE 
2,3,4,7,8-PeCDF Aqueous pg/L 50 25 20% 80-134% NE 
1,2,3,7,8-PeCDD Aqueous pg/L 50 1.19 20% 68-160% NE 

1,2,3,4,7,8-HxCDF Aqueous pg/L 50 5.42 20% 70-164% NE 
1,2,3,6,7,8,-HXCDF Aqueous pg/L 50 4.96 20% 76-134% NE 
2,3,4,6,7,8-HxCDF Aqueous pg/L 50 3.25 20% 64-162% NE 
1,2,3,7,8,9-HxCDF Aqueous pg/L 50 2.45 20% 72-134% NE 
1,2,3,4,7,8- HcCDD Aqueous pg/L 50 2.94 20% 84-130% NE 
1,2,3,6,7,8,-HXCDD Aqueous pg/L 50 4.81 20% 78-130% NE 
1,2,3,7,8,9-HxCDD Aqueous pg/L 50 5.94 20% 70-156% NE 

1,2,3,4,6,7,8-HpCDF Aqueous pg/L 50 6.79 20% 70-140% NE 
1,2,3,4,7,8,9-HpCDF Aqueous pg/L 50 3.6 20% 82-122% NE 
1,2,3,4,6,7,8-HpCDD Aqueous pg/L 50 4.8 20% 78-138% NE 

OCDF Aqueous pg/L 100 50 20% 78-144% NE 
OCDD Aqueous pg/L 100 19.63 20% 63-170% NE 

Total TCDF Aqueous pg/L 10 NA 20% NA NE 
Total TCDD Aqueous pg/L 10 NA 20% NA NE 
Total PeCDF Aqueous pg/L 50 NA 20% NA NE 
Total PeCDD Aqueous pg/L 50 NA 20% NA NE 
Total HxCDF Aqueous pg/L 50 NA 20% NA NE 
Total HxCDD Aqueous pg/L 50 NA 20% NA NE 
Total HpCDF Aqueous pg/L 50 NA 20% NA NE 
Total HpCDD Aqueous pg/L 50 NA 20% NA NE 

NA = Not Applicable NE = Not Established 
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12.  Field Quality Control Requirements 
 
 

QC Sample Frequency 
Acceptance  

Criteria 
Corrective  

Action 
Duplicate Duplicate of MW-3 and 

SW-1 (if insufficient wa-
ter level in SW-1, dupli-
cate from SW-5)  

RPD is < 30% of original 
sample  

Flag in data report 
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13.  Laboratory Quality Control Requirements 
 
Phoenix Laboratory 
 

QC Sample Frequency 
Acceptance  

Criteria 
Corrective Action 

ICP-metals: 
ICV 

Daily 90-110% recovery Recalibrate 

ICP-metals 
CCV 

Every 10 samples 90-110% recovery Recalibrate/Reanalyze af-
fected samples 

ICP-metals 
LCS 

Every batch of 20 
samples 

80-120% recovery Redigest/Reanalyze batch 

ICP-metals 
MS/MSD 

Every batch of 20 
samples 

75-125% recovery Narrate nonconformance 

Hg- ICV Daily 90-110% recovery Recalibrate 
Hg- CCV Every 10 samples 80-120% recovery Recalibrate/Reanalyze af-

fected samples 
Hg- LCS Every batch of 20 

samples 
80-120% recovery Redigest/Reanalyze batch 

Hg- MS/MSD Every batch of 20 
samples 

75-125% recovery Narrate nonconformance 

Cyanide 
ICV 

Daily 90-110% recovery Recalibrate 

Cyanide 
CCV 

Every 10 samples 90-110% recovery Recalibrate/Reanalyze af-
fected samples 

Cyanide 
LCS 

Every batch of 20 
samples 

80-120% recovery Redistill/reanalyze batch 

Cyanide 
MS 

Every batch of 20 
samples 

75-125% recovery Narrate nonconformance 

Other Lachat pa-
rameters:  NH3- ICV 

Daily 90-110% recovery Recalibrate 

NH3-CCV Every 10 samples 90-110% recovery Recalibrate/Reanalyze af-
fected samples 

NH3-LCS 
 

Every batch of 20 
samples 

80-120% recovery Redistill/reanalyze batch 

NH3- MS 
 

Every batch of 20 
samples 

75-125% recovery Narrate nonconformance 

Ion Chromatography 
ICV 

Daily 90-110% recovery Recalibrate 

Ion Chromatography 
CCV 

Every 10 samples 90-110% recovery Recalibrate/Reanalyze af-
fected samples 

Ion Chromatography 
LCV 

Every batch of 20 
samples 

80-120% recovery Reanalyze affected samples 

Ion Chromatography 
MS 

Every batch of 20 
samples 

75-125% recovery Narrate nonconformance 
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QC Sample Frequency 
Acceptance  

Criteria 
Corrective Action 

Other Wet Chemistry 
ICV 

Daily 90-110% recovery Recalibrate 

Other Wet Chemistry 
CCV 

Every 10 samples 90-110% recovery Recalibrate/Reanalyze af-
fected samples 

Other Wet Chemistry 
LCS 

Every batch of 20 
samples 

80-120% recovery Reanalyze affected samples 

Other Wet Chemistry 
MS 

Every batch of 20 
samples, except 
for TSS, TDS 

75-125% recovery Narrate nonconformance 
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14.  Data Management and Documentation 
 
Field Data 
 
Low-flow groundwater sampling data will be recorded on Monitoring Well Data Sheets (Appendix 
A).  All other field data will be recorded in a permanently bound waterproof notebook.  All notes 
will include the date, sampling location, weather conditions, any measurements taken, and any 
problems encountered in the field. Monitoring Well Data Sheets will be scanned and archived in 
the project file.  The sampling labels and the chains-of-custody will be clearly written and consis-
tent with one another. 
 
Laboratory Data 
 
The following deliverables will be provided by the laboratory: 
 

1. Client’s Name 
2. Project Number 
3. Laboratory Sample ID 
4. Client Sample ID 
5. Collection Date 
6. Sample Matrix 
7. Analyses 
8. Analytical Results/Data Results Sheets 
9. Reporting Limits 
10. Reporting Units 
11. Dilution Factor 
12. Date Analyzed 
13. Method Blank Results 
14. Surrogate Recoveries and Acceptance Limits 
15. Matrix Spike/Matrix Spike Duplicate Results and Acceptance Limits 
16. Spike/ Duplicate Results and Acceptance Limits 
17. Laboratory Control Sample Results and Acceptance Limits 
18. Project Narrative which contains all observations and deviations 
 

Types of information the laboratory will provide include: 
 
1. Analytical Summary Sheets 
2. QC Summary Sheets 

 
The following will be maintained by the laboratory: 
 

 All raw data including chromatograms 
 Copies of Instrument Logbooks 
 Copies of internal chains-of-custody 
 PE sample results 
 ICP Serial Dilution Results 
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 ICP Interference Check Sample Results 
 
The laboratory will provide analytical reports in a hard-copy form and electronic data deliverables 
(Excel format). 
 
 
Project Files 
 
Working files will be stored via hard copy and electronically with the Project Staff during the op-
eration of the Scope of Work.  Subsequent to the completion of the project and issuance of all 
final documents, all pertinent information will be stored electronically in HRP’s archive files for fu-
ture reference.   
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15.  Assessment and Response Actions 
 
All field personnel will be provided with a copy of the QAPP to review prior to commencement of 
field activities.  Subsequent to the review and prior to beginning any site work, the Project Man-
ager will review the QAPP with field personnel.  At the conclusion of each field day, field person-
nel will provide a verbal report to the Senior Technical Staff member, Project Manager, and/or 
Project QA Officer.  Any deviations from the QAPP will be documented.  If significant, the client 
and/or CTDEP Project Manager will be contacted.  
 
Following completion of field activities, the Project QA Officer will perform a final review of the 
scope of sampling activities and sample handling practices to ensure that the activities are con-
sistent with the QAPP.  Any previously unidentified discrepancies will be reported to the Project 
Manager for review.  All discrepancies and deviations from the QAPP will be documented in the 
final report. 
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16.  Project Report 
 
HRP  
 
The reporting process will be conducted on a semi-annual basis following each sampling event.  
 
Each report will include the following items:  

 Brief discussion of the event,  
 Tabulated data summary of analytical results, field parameters, and ground water elevations, 
 Groundwater contour maps,  
 Monitoring data sheets,  
 UOD calculations, and 
 RCP laboratory reports. 

The October report will serve as the semi-annual and annual report. In addition to the information 
listed above, the October will have the following additional information:  
 
 Background discussion of the Wallingford Landfill/Former Barberino property, 
 Overview of the sampling results for the current year,  
 Updated parameter trend graphs incorporating the current year’s data,  
 Data Quality Assessment and Data Usability Evaluation completed in accordance with Labo-

ratory Quality Assurance and Quality Control Data Quality Assessment and Data Usability 
Evaluation Guidance Document (CTDEP, May 2009), 

 Evaluation of test results with respect to the SWPC, 
 Any proposed changes to the monitoring program that can be supported by site data, and 
 General conclusions/recommendations.  
 
In an effort to reduce paper usage, CRRA will no longer submit paper copies of the lab reports. 
CRRA will maintain the paper copies at its office; however, a hard copy of the RCP documenta-
tion and an electronic copy (CD) of the laboratory reports will be submitted with the report.  Per 
the Stewardship Permit, surface and groundwater reports will be submitted within 60 days of the 
sampling event. 
 
Laboratory 
 
The laboratory will provide HRP with an electronic copy of the analytical results. 
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17.  Field Data Evaluation 
 
 
All field screening and sampling procedures will be reviewed with the field personnel.  An HRP 
geologist will oversee all field screening and sampling events.  All personnel that perform field 
screening and sampling activities have been trained in the use of the SOPs to be utilized pursu-
ant to the QAPP.  Field personnel will be given a copy of this QAPP to read prior to performing 
any field screening and sampling activities or will be directed by the Project Manager and/or Sen-
ior Project Technician as to what screening and sampling procedures are to be employed.  The 
Project Manager and/or Senior Project Technician will speak to the field sampling team on a daily 
basis to verify that the screening and sampling procedures specified in the QAPP are being fol-
lowed.  These managerial controls will verify that the field screening and sampling procedures 
contained in this QAPP are utilized.  The project manager will be responsible to verify that the 
field screening and sampling procedures are appropriate to meet the objective of the proposed 
investigations.  
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18.  Laboratory Data Evaluation 
 
 
The laboratory will perform internal validation procedures as per their SOPs.  The contract labora-
tory will follow the CTDEP’s Final Reasonable Confidence Protocols, approved on August 21, 
2006. 
 
An HRP QA Manager will review the laboratory data deliverables received from the Connecticut 
certified laboratory.  The following tasks will be performed:  
 
A Summary of Technical Usability 
 

HRP will identify and document the following: 
 Laboratory and laboratory project number 
 Number of samples and sample field identifications (IDs) submitted to the laboratory 

by comparing the laboratory narrative to the chain-of-custody 
 The laboratory sample IDs 
 List parameters analyzed by comparing the laboratory narrative to the chain-of-

custody 
 
B Technical Issues Affecting Accuracy 
 
 HRP will review, document, and comment on: 

 Whether CT RCP protocols were met 
 Sample holding times compared to acceptable holding times 
 Sample minimum detection limits are below applicable RSR criteria 
 Laboratory control sample recoveries compared to acceptable laboratory control sam-

ple recoveries as established by the method standard operating procedures of the 
laboratory internal procedures 

 Matrix spike recoveries compared to acceptable matrix spike recoveries as estab-
lished by the method standard operating procedures of the laboratory internal proce-
dures 

 
C Technical Issues Affecting Precision and Representativeness 
 

The relative percent differences (RPD) will be calculated between samples and sample 
duplicates and between matrix spikes and matrix spike duplicates.  The acceptable RPD 
for water is an RPD<30% (see Section 13). 
 

D Technical Issues Affecting Sensitivity 
 

HRP will review and comment on any contaminants identified in the following in the 
Method Blanks. 
 
HRP will review the laboratory report’s minimum detection limits (MDLs). 
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E Summary of Completeness, Documentation, and Chain-of-Custody Issues 
 

HRP will review the deliverable package for the following components: 
 Laboratory Narrative 
 RCP Forms 
 Data Results Sheets 
 Method Blank Results 
 Surrogate Recoveries and Acceptance Limits 
 Matrix Spike/Matrix Spike Duplicate Results and Acceptance Limits 
 Laboratory Control Sample Results and Acceptance Limits 
 Project Narrative which contains all observations and deviations  
 
If any sample or QC issues are documented in the narrative that are not included as part 
of the data package deliverables, the laboratory will be contacted, copies of the relevant 
information obtained, and a discussion of any limitations on the use of the data will be pre-
sented in the validation section of the final report. If the data deliverables package is in-
complete, the laboratory will be contacted and requested to provide the missing documen-
tation. 

 
The laboratory will perform internal validation procedures as per their SOPs.   
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19.  Data Usability and Project Evaluation 
 
Present Field Duplicate Results 
 
All field duplicate results will be presented in tables throughout the corresponding reports.  Rela-
tive Percent Difference (RPD) will be calculated for select compounds on all sample/duplicate 
pairs using the formula below:  

Average

difference
RPD  100  

 
Any RPD greater than or equal to 30% will be noted, and the affect on the data usability noted.  
 
Representativeness 
 
Site figures, maps, and/or groundwater contouring will be used to ensure that samples are col-
lected in the appropriate locations to be representative of the objectives of the site activities.  Site 
figures and/or maps will be prepared and included in the final report. Groundwater contour maps 
will be used to determine if wells have been placed appropriately to identify impact from a re-
lease. HRP will review all data and flag any unexpected and/or anomalous results in the corre-
sponding reports.  HRP will consult field personnel and as for clarification on any anomalous 
data.  Field personnel will also be asked to provide any missing data.  All findings will be pre-
sented in the final report. 
 
Comparability 
 
In order to insure comparability from location to location and event to event, HRP will follow the 
same sampling procedures and request the same laboratory protocols throughout the project.  
HRP will also review field notes and laboratory data to ensure the QAPP has been adhered too.  
HRP will consult with the field technician or laboratory personel if any missing anomalous data is 
encountered.  Deviation in the field duplicates will be compared to the criteria specified in the 
QAPP.  If necessary, the laboratory will be asked to reanalyze samples to varify results. 
 
Groundwater results will be compared to the Surface Water Protection Criteria of the Connecticut 
Remediation Standard Regulations (RSR). 
 
Where possible, HRP will present data in table and graph format.  If historical data is available, 
such as multiple groundwater monitoring events, it will be discussed in reports to evaluate the 
contaminant trends. 
 
Sensitivity 
 
HRP will compare all groundwater laboratory minimum reporting limits to the RSRs to verify that 
they are below the standards.  If reporting limits are found above the standard, the laboratory will 
be contacted to rerun the sample at a reporting limit below the standard.  If it is not possible to 
achieve reporting limits below the RSR criteria the analyte will be flagged in the report. 
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Usability Summary 
 
Data will be reviewed in accordance with the Laboratory Quality Assurance and Quality Control 
Data Quality Assessment and Data Usability Evaluation Guidance Document (CT DEP, May 
2009) in order to identify deviations from RCP QA/QC performance criteria and their potential im-
pact on the project objectives.  Any deviations will be discussed in a Data Usability Evaluation 
(DUE) section of the corresponding report. 
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APPENDIX A 
 

HRP FORMS 
 



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 71.00

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
2 Amber 1 L 1 Amber 500 mL

1 plastic 125 mL

NAOHHCL
Preservative

Instrument 

Calibration 

Date

Time

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

Time 

Date

Good

Good No

Concrete Collar Ponded Water

Equipment

Measurement Point:

Solinst-101
 

Model

Initial Water Depth (ft):

Good Yes Yes

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

Special Well

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Water (ft)

Team Personnel:

Well ID:

Depth to

 

KG, BE

Monitor Well Data Sheet
MW-1

Depth to

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Preservative

Sample Depth (ft.)

 Bladder

As Is specimen cup

As Is

Filter HNO3
H2SO4

H2SO5

As Is
HNO3

As IsAs Is



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 26.77

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-1A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

PreservativePreservative

Sample Depth (ft.)

 Peristaltic Pump

As Is specimen cup

HNO3
As Is

NAOH
Filter HNO3
H2SO4

H2SO5

HCL
As Is

As Is



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 30.60

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is H2SO5

As Is specimen cup As Is

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-1B

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model Sample Depth (ft.)

 Peristaltic Pump

HNO3

HCL
As Is

Preservative
NAOH

Filter HNO3

Preservative

H2SO4



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 32.05

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-2A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

PreservativePreservative

Sample Depth (ft.)

 Peristaltic Pump

As Is specimen cup

HNO3
As Is

NAOH
Filter HNO3
H2SO4

H2SO5

HCL
As Is

As Is



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 11.90

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
2 Amber 1 L 1 Amber 500 mL

1 plastic 125 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

DUPE MW-3

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

Special Well

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-3

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

As Is specimen cup

As Is
As Is

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 165.00

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-3A

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 22.17

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-4R

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 9.95

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-5

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 33.15

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-9

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 161.30

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-9A

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 40.75

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-10

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 20.40

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-10A

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 72.55

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-11

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 186.00

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-11A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 17.15

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-12

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 150.40

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-12A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 37.45

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-13

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 40.62

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-100

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 136.00

2" PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-100A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 142.00

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
2 amber 1 L 1 Amber 500 mL

1 plastic 125 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

Special Well

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-101A

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

As Is specimen cup

As Is
As Is

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 40.37

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
1 plastic 125 mL 1 Amber 500 mL

As Is
As Is specimen cup

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Bladder

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Measurement Point:

Solinst-101
 

Model

 

KG, BE

Monitor Well Data Sheet
MW-101R

Water (ft)

Team Personnel:

Well ID:

Depth to

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

 

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):



CRRA - Wallingford Landfill

Job Number: CRR0147.GW

Weather:

Sampler

Date Time Name

uncorrected uncorrected

corr. factor corrected  corrected 14.45

2 " PVC SP

Lock

Yes

Start Finish Start Finish Start Finish

         

pH
Temp.

Sp. Cond.
ORP
DO

Turbidity

 Time:  

Water Flow Rate pH Temp Sp Con ORP DO Turbidity

Depth (ft) (ml/min) (s.u.) (
o
C) (uS) (mV) (mg/l) (ntu)

+/- 0.1 3% 3% +/- 10 mv 10% 10%

Color Odor
Purge Vol 

(ml)
  

Type & No. Volume Type & No. Volume
 3 vials 3X40 mL 1 Plastic 250 mL
2 Vials 2X40 mL 1 Plastic 250 mL
1 plastic 250 mL 1 Amber 250 mL
1 plastic 1 L 1 Amber 1 L
2 Amber 1 L 1 Amber 500 mL

1 plastic 125 mL

Instrument 

Calibration 

Date

Time

Time 

Good

Good No

Concrete Collar Ponded Water

Date

Initial Water Depth (ft):

Equipment Depth to

Instrument Mfg & Model

HF Scientific DRT-15CE Serial #

YSI 650 MDS Serial #

Comments:

Well Purging Data

Equipment Set-up
Sampler 

Initials

Site Location:  Sampling Dates:

HRP Associates, Inc.

Purging Sample Collection

Special Well

Site Background Information

Field Team Leader:

Bottom (ft)

Ground Water Elevation Data

197 Scott Swamp Rd.

Farmington, CT 06033

(860) 674-9570 Page ____ of ____

Model

 

KG, BE

Monitor Well Data Sheet
MW-200

Water (ft)

Team Personnel:

Well ID:

Depth to

Measurement Point:

Solinst-101
 

Good Yes Yes

Well Condition (circle one)

Well PlumbnessGeneral Condition Well Cap PresentVisible Well ID

Sample Containers

Req. Limits for Last 3 Readings

Pump Mfg & Model

NAOHHCL
Preservative Preservative

Sample Depth (ft.)

 Peristaltic Pump

As Is specimen cup

As Is
As Is

Filter HNO3
H2SO4

H2SO5

As Is

As Is
HNO3



Data Delivery:

Fax #: _________________________

Email: _________________________

Customer: HRP Associates Project: CRRA:   Wallingford/Former Barberino Project P.O:  

Address: Farmington Business Center, 197 Scott Swamp Rd Report to: Zoe Belcher Phone #: 860-674-9570

Farmington, CT 06032 Invoice to: Zoe Belcher Fax #: 860-674-9624

Client Services  (860)  645-8726

CHAIN OF CUSTODY RECORD

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040

Email: info@phoenixlabs.com       Fax (860) 645-0823

Phoenix

Sample #

Customer Sample 

Identification

Sample 

Matrixx

Date 
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Time 
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  Relinquished  by:                           Accepted by:       Time: Turnaround: CT/RI MA Data Format

Comments, Special Requirements or Regulations:
Data Package

 

         Date:

Date: 

Sampler's 

Signature 

Matrix Code:

DW=drinking water      WW=wastewater   S=soil/solid   O=oil       

GW=groundwater        SL=sludge             A=air             X=other

Client Sample - Information - Identification

Analysis 

Request

Temp                 Pg         of     

________________________________________ ____________

X1 Day*

2 Days*

 3 Days* 

Day*Standard

Other

Res. Criteria

GW Protect
GA Mobility

GB Mobility
SW Protection
Res. Vol.

Ind. Vol.

GW-1
GW-2

S-1

S-2
S-3

MCP Certification

Other

GW-3

RCP Cert

Other

* SURCHARGE 

APPLIES MWRA eSMART

Other

Excel

PDF
GIS/Key

EQuIS

Other ______________

ASP-A

NJ Reduced Deliv. *

NJ Hazsite EDD

Phoenix Std Report

State where samples were collected:
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APPENDIX B 
 

PHOENIX OPERATING PROCEDURES (SOPS) 
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APPENDIX C 
 

U.S. ENVIRONMENTAL RENTAL CALIBRATION SOPS 
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