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25 September 2019  
File No. 129485-010 
 
 
US Environmental Protection Agency 
Office of Ecosystem Protection 
5 Post Office Square – Suite 100 (OEP06-01) 
Boston, MA 02109-3912 
 
Attention: Shauna Little, EPA/OEP RGP Applications Coordinator 

 
Subject: Notice of Intent (NOI) 
  Temporary Construction Dewatering  

Proposed Hamilton Canal District Parking Garage 
Parcel 14 
Lowell, Massachusetts 

 
Dear Ms. Little:  
 
On behalf of our client, City of Lowell, and in accordance with the National Pollutant Discharge Elimination 
System (NPDES) Remediation General Permit (RGP) in Massachusetts, MAG910000, this letter submits a 
Notice of Intent (NOI) and the applicable documentation as required by the US Environmental Protection 
Agency (EPA) for temporary construction site dewatering under the RGP.  Haley & Aldrich, Inc. (Haley & 
Aldrich) has prepared this submission to facilitate off-site discharge of temporary dewatering during 
construction activities at the Proposed Hamilton Canal District Parking Garage Project, located at Parcel 14, 
off Dutton Street in Lowell, Massachusetts.   
 
Site Location and Historical Site Usage 
 
The site is located in Lowell, Massachusetts and is bounded to the south by the Lower Pawtucket Canal and 
to the east by a canal referred to as the ‘Wasteway.’ The location of the site is shown on Figure 1, Project 
Locus. North of the site is a parking lot and west of the site is a vacant lot. The site is located in a mixed 
commercial and residential area in the highly urbanized downtown neighborhood of Lowell. The area has 
been developed with factories and industrial buildings since the 1800s. 
 
Historically, the site was part of the Lowell Machine Shop campus from early 1800s to the 1930s. The site was 
then occupied by a textile manufacturing corporation until 2006 when the building on site was demolished. 
The site has been occupied by a municipal parking lot since then.    
 
Proposed Activities 
 
The proposed Hamilton Canal District Parking Garage is planned to be a seven-story parking structure with slab 
on grade foundations, utility installations, landscape improvements, and public green space and walkways. 

HALEY & ALDRICH, INC. 
465 Medford Street, Suite 2200 
Boston, MA  02129 
(617) 886.7400 
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The ground level floor slab designed at El. 82 to match grades at the canal level and current site grades range 
from about El. 91 at the northern portion of the site to El. 80 at the southern area of the site, adjacent to the 
canal.  Excavation depths of approximately 5 to 8 ft below current site grades are anticipated. Temporary 
construction dewatering is necessary to construction below grade spaces and utilities of the proposed 
garage. 
 
Dewatering System and Off-site Discharge 
 
During the construction activities, it will be necessary to perform temporary dewatering to control surface 
water runoff from precipitation, groundwater seepage and construction-generated water to enable remedial 
excavations in-the-dry.  Dewatering activities are anticipated to start in September 2019 and is anticipated to 
be required through May 2021.  On average, we estimate effluent discharge rates of about 50 gallons per 
minute (gpm), with occasional peak flows of approximately 150 gpm during significant precipitation events.  
Temporary dewatering will be conducted from sumps located in excavations or from dewatering wells installed 
at the site.   
 
Construction dewatering includes piping and discharging directly to the Wasteway Canal located on the east of 
the site. An effluent treatment system will be designed by the Contractor to meet the 2017 NPDES RGP 
Discharge Effluent Criteria.  Prior to discharge, collected water will be routed through a sedimentation tank 
and a bag filter and other necessary treatment components, to remove suspended solids and chemical 
constituents, as shown on Figure 3.   
 
Groundwater Quality Data 
 
One groundwater sample was obtained from observation well HA17-110(OW) on 19 July 2018. The collected 
sample was submitted to Alpha Analytical Laboratory (Alpha) of Westborough, MA, for chemical analysis of 
2017 NPDES Remediation General Permit parameters including volatile organic compounds, semivolatile 
organic compounds, polycyclic aromatic hydrocarbons, total metals, total petroleum hydrocarbons, 
polychlorinated biphenyls, total suspended solids, ammonia, phenolics, chloride, total cyanide, total 
phenolics, and total residual chlorine.   
 
Haley & Aldrich collected an additional groundwater sample from the same observation well HA17-110(OW) 
on 06 August 2019.  The collected sample was submitted to Alpha for chemical analysis of a subset of 2019 
NPDES Remediation General Permit parameters including total metals, pH, ammonia, chloride, and total 
suspended solids.  
 
Refer to Table I for a summary of groundwater analytical data. The recent groundwater analyses did not 
detect concentrations of chemical constituents above the 2017 NPDES RGP Project-Specific Effluent Limits or 
the applicable Massachusetts Contingency Plan RCGW-2 reportable concentrations. The construction 
dewatering effluent at the Site will be managed under an RGP.  The location of the observation well HA17-
110(OW) is shown on Figure 2.   
 
Receiving Water Quality Information and Dilution Factor 
 
On 19 July 2018 and 1 August 2018, Haley & Aldrich collected a receiving water sample from the Wasteway 
Canal area using a disposable polyethylene bailer.  The surface water sample was collected and submitted to 
Alpha for chemical analysis of pH, ammonia, hardness, and total metals.  Field parameters, including 
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temperature, were collected from surface water sample at the time of sampling.  The results of water quality 
testing are summarized in Table I.   
 
Haley & Aldrich collected an additional receiving water sample from the Wasteway Canal area on 06 August 
2019.  The surface water sample was collected and submitted to Alpha for chemical analysis of hardness, pH, 
and Ammonia.  
 
The results from analysis were used to calculate the site Water Quality Based Effluent Limitations (WQBELs). 
U.S. Geological Survey (USGS) StreamStats program did not have data for the seven-day-ten-year flow (7Q10) 
of the receiving water. No dilution factor or 7Q10 value was used in the WQBEL Calculation spreadsheet. 
 
Ethanol Discussion 
 
Ethanol sampling was not conducted on the groundwater samples collected in July 2018 and August 2019 as 
site history does not suggest that ethanol was stored at the property, and a petroleum product containing 
ethanol is not known to have been released at the site. Ethanol has been increasingly used in fuels since 2006 
(according to the 2016 NOI Fact Sheet), and according to site history, the site has been used a textile 
manufacturing and parking lot since the 1960’s, with no known fuel-related storage or handling activities 
conducted onsite.  
 
Effluent Criteria Determination 
 
The EPA suggested WQBEL Calculation spreadsheet was used to calculate the effluent criteria for the site using 
groundwater and receiving water data. The resulting criteria was tabulated in the attached Table I. As 
requested by EPA, the Microsoft Excel spreadsheet for the WQBEL calculation will be submitted to the EPA via 
email, for their review upon submission of this NOI.  
 
Historic Property Review 
 
Based on a review of the resources provided by the U.S. National Register of Historic Places and a review of 
the Massachusetts Cultural Resource Information System (MACRIS), the site is part of the Lowell National 
Historic Park and Lowell Locks and Canal District the which are both listed as historic properties. Proposed 
discharges and discharge-related activities are not considered to have the potential to cause effects on the 
historic properties. The discharge is considered to meet Criterion B. Documentation is included in Appendix B. 
 
Owner and Operator Information 
 
Owner:        Operator:  
City of Lowell        Shawmut Design and Construction  
375 Merrimack Street      560 Harrison Avenue 
Lowell, MA  01852       Boston, MA 02118 
Contact:  Eileen Donoghue     Contact: Joseph Pollock 
City Manager       Project Manager 
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Appendices 
 
The completed “Suggested Notice of Intent” form as provided in the RGP is enclosed in Appendix A. Haley & 
Aldrich plans to monitor the Contractor’s dewatering activities on behalf of the City of Lowell in accordance 
with the requirements for this NOI submission. 
 
Appendices B and C include the National Register of Historic Places and ESA Documentation, respectively.  
Copies of the groundwater testing laboratory data reports are provided in Appendix D.  Since the Site 
Contractor’s dewatering submittal is not yet available, Appendix E provides details of typical the dewatering 
system components used to remove suspended solids and undissolved chemical constituents. A Best 
Management Practices Plan (BMPP), which outlines the proposed discharge operations covered under the 
RGP, will be available at the site and is not being submitted with this NOI as requested by EPA. 
 
Closing 
 
Thank you very much for your consideration.  Please feel free to contact us should you wish to discuss the 
information contained herein or if you need additional information. 
 
Sincerely yours, 
HALEY & ALDRICH, INC 
 
 
 
Lindsey R. Howard, P.E. (NH) 
Staff Environmental Engineer 
 
 
 

Kenneth N. Alepidis, P.G. (NH) 
Senior Technical Specialist - Geology 
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Attachments: 
 Table I – Summary of Groundwater Quality Data 
 Figure 1 – Site Locus 
 Figure 2 – Site and Subsurface Location Plan 
 Figure 3 – Proposed Treatment System Schematic 
  
 Appendix A – NOI for RGP 
 Appendix B – National Register of Historic Places and Massachusetts  
  Historical Commission Documentation 
 Appendix C – Endangered Species Act Documentation 
 Appendix D – Laboratory Data Reports 
 Appendix E – Typical Dewatering Treatment System Information 
 
c: City of Lowell, Eileen Donoghue 
 Walker Parking Consultants, Christopher Gradziel   
 Shawmut Design and Construction, Joseph Pollock 
 
\\haleyaldrich.com\share\bos_common\129485 - Lowell Parking Garage\010 - NPDES RGP\NOI application\Text\2019-0925-Lowell Garage NPDES RGP 
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TABLE I
SUMMARY OF ANALYTICAL RESULTS
WALKER CONSULTANTS
LOWELL GARAGE
LOWELL, MA

Precharacterization Grid Action Level
Location Name HA17-110(OW) HA17-110(OW) LOWELL REC WATER LOWELL REC WATER LOWELL REC WATER

Sample Name HA17-110(OW)-20180719 HA17-110(OW)-2019-08 LOWELL REC WATER-20180719 LOWELL REC WATER-20180801 LOWELL REC WATER-2019-08
Sample Date 07/19/2018 08/06/2019 07/19/2018 08/01/2018 08/06/2019
Sample Type Primary Primary Primary Primary Primary

Lab Sample ID L1827825-01 L1934969-01 L1827825-02 L1829832-01 L1934969-02

Volatile Organic Compounds (ug/L) 
1,1,1-Trichloroethane 4000 200 ND (2) - - - -
1,1,2-Trichloroethane 900 5 ND (1.5) - - - -
1,1-Dichloroethane 2000 70 ND (1.5) - - - -
1,1-Dichloroethene 80 3.2 ND (1) - - - -
1,2-Dibromoethane (Ethylene Dibromide) 2 0.05 ND (0.01) - - - -
1,2-Dichlorobenzene 2000 600 ND (5) - - - -
1,2-Dichloroethane 5 5 ND (1.5) - - - -
1,3-Dichlorobenzene 6000 320 ND (5) - - - -
1,4-Dichlorobenzene 60 5 ND (5) - - - -
Acetone 50000 7970 ND (10) - - - -
Benzene 1000 5 ND (1) - - - -
Carbon tetrachloride 2 4.4 ND (1) - - - -
cis-1,2-Dichloroethene 20 70 ND (1) - - - -
Ethylbenzene 5000 * ND (1) - - - -
m,p-Xylenes NA * ND (2) - - - -
Methyl Tert Butyl Ether 5000 70 ND (10) - - - -
Methylene chloride 2000 4.6 ND (1) - - - -
o-Xylene NA * ND (1) - - - -
Tert-Amyl Methyl Ether (TAME) NA 90 ND (20) - - - -
Tert-Butyl Alcohol (tert-Butanol) NA 120 ND (100) - - - -
Tetrachloroethene 50 5 ND (1.5) - - - -
Toluene 40000 * ND (1) - - - -
Trichloroethene 5 5 ND (1) - - - -
Vinyl chloride 2 2 ND (1) - - - -
Xylene (total) 3000 * ND (1) - - - -

Volatile Organic Compounds SIM (ug/L) 
1,4-Dioxane 6000 200 ND (50) - - - -

Total VOCs NA NA ND - - - -
Total BTEX NA 100 ND - - - -

Semi-Volatile Organic Compounds (ug/L) 
bis(2-Ethylhexyl)phthalate 50000 101 ND (2.2) - - - -
Butyl benzylphthalate 10000 + ND (5) - - - -
Diethyl phthalate 9000 + ND (5) - - - -
Dimethyl phthalate 50000 + ND (5) - - - -
Di-n-butylphthalate 5000 + ND (5) - - - -
Di-n-octyl phthalate 100000 + ND (5) - - - -

Semi-Volatile Organic Compounds (SIM) (ug/L) 
Acenaphthene 6000 ** ND (0.1) - - - -
Acenaphthylene 40 ** ND (0.1) - - - -
Anthracene 30 ** ND (0.1) - - - -
Benzo(a)anthracene 1000 1 ND (0.1) - - - -
Benzo(a)pyrene 500 1 ND (0.1) - - - -
Benzo(b)fluoranthene 400 1 ND (0.1) - - - -
Benzo(g,h,i)perylene 20 ** ND (0.1) - - - -
Benzo(k)fluoranthene 100 1 ND (0.1) - - - -
Chrysene 70 1 ND (0.1) - - - -
Dibenz(a,h)anthracene 40 1 ND (0.1) - - - -
Fluoranthene 200 ** ND (0.1) - - - -
Fluorene 40 ** ND (0.1) - - - -
Indeno(1,2,3-cd)pyrene 100 1 ND (0.1) - - - -
Naphthalene 700 20 ND (0.1) - - - -
Pentachlorophenol 200 1 ND (1) - - - -
Phenanthrene 10000 ** ND (0.1) - - - -
Pyrene 20 ** ND (0.1) - - - -
Total SVOCs NA NA ND - - - -
Total Phthalates NA 190 ND - - - -
Group I PAHs NA 1 ND - - - -
Group II PAHs NA 100 ND - - - -

Total Petroleum Hydrocarbons (ug/L) 
Petroleum hydrocarbons 5000 5000 ND (4000) - - - -

Metals (ug/L) 
Chromium VI (Hexavalent), Dissolved 300 323 ND (10) ND (10) - ND (10) -
Antimony, Total 8000 206 ND (4) ND (4) - ND (4) -
Arsenic, Total 900 104 ND (1) ND (1) - 1.57 -
Cadmium, Total 4 10.2 ND (0.2) ND (0.2) - ND (0.2) -
Chromium, Total 300 323 ND (1) ND (1) - 2.36 -
Copper, Total 100000 242 ND (1) ND (1) - 14.63 -
Cyanide, Total 30 178000 5 ND (5) - - -
Hardness, Total NA NA 269000 146000 - 22600 21200
Iron, Total NA 5000 ND (50) ND (50) - 1630 -
Lead, Total 10 160 ND (1) ND (1) - 9.21 -
Mercury, Total 20 0.739 ND (0.2) ND (0.2) - ND (0.2) -
Nickel, Total 200 1450 ND (2) ND (2) - 2.73 -
Selenium, Total 100 235.8 ND (5) ND (5) - ND (5) -
Silver, Total 7 35.1 ND (0.4) ND (0.4) - ND (0.4) -
Zinc, Total 900 420 ND (10) ND (10) - 63.19 -

Pesticides and PCBs (ug/L) 
Aroclor-1016 (PCB-1016) 5 1 ND (0.25) - - - -
Aroclor-1221 (PCB-1221) 5 1 ND (0.25) - - - -
Aroclor-1232 (PCB-1232) 5 1 ND (0.25) - - - -
Aroclor-1242 (PCB-1242) 5 1 ND (0.25) - - - -
Aroclor-1248 (PCB-1248) 5 1 ND (0.25) - - - -
Aroclor-1254 (PCB-1254) 5 1 ND (0.25) - - - -
Aroclor-1260 (PCB-1260) 5 1 ND (0.2) - - - -

Other
pH (lab), Total (pH units) NA 6.5 - 8.3 - 6.4 6.7 6.7 7.2
Salinity, Total (SU) NA NA ND (2) - ND (2) - -
Ammonia, Total (ug/L) NA Report ND (75) 79 119 - ND (75)
Chloride, Total (ug/L) NA Report 779000 419000 - - -
Chlorine, residual, Total (ug/L) NA 11 ND (20) - - - -
Chromium III (Trivalent), Total (ug/L) 600 323 ND (10) ND (10) - ND (10) -
Total phenols (ug/L) NA 1080 ND (30) - - - -
Total Suspended Solids (TSS) (ug/L) NA 30000 9700 6400 - - -

ABBREVIATIONS
- :  Not analyzed
mg/L:  milligram per liter
NA:  Not Applicable
ND (2.5):  Result not detected above reporting limit (shown in parentheses)

NOTES:
1.  Analytes detected in at least one sample are reported herein.  For a complete list of analytes see the laboratory data sheets.
2.  Bold values indicate an exceedance of applicable 2017 NPDES RGP Project Limit Concentrations.
3. *: Indicates effluent limit is limited as total BTEX of 100 ug/l.
4. **: Indicates effluent limit is limited as total Group II PAHs of 100 ug/l.
5. +: Indicates  effluent limit is limited as total Phthalates of 190 ug/l.

    6. pH and Temperature were collected in the field.

MCP 2014
RCGW-2 

Reportable 
Concentrations

NPDES Project 
Specific Effluent 

Criteria

Haley & Aldrich, Inc.
\\haleyaldrich.com\share\bos_common\129485 - Lowell Parking Garage\010 - NPDES RGP\NOI application\Tables\2019-0820-HAI NPDES updated.xlsx August 2019
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NOTES

1. BASE PLAN TAKEN FROM A DRAWING TITLED

"EXISTING CONDITIONS PLAN OF LAND, SV-1",

PREPARED BY VANASSE HANGEN BRUSTLIN INC.,

DATED 7 JUNE 2017.

2. ELEVATIONS ARE IN FEET AND REFERENCE NORTH

AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

3. LOCATIONS OF TEST BORINGS BY OTHERS AND

LIMITS OF REMEDIAL EXCAVATION BASED ON FIGURE

4, FROM A REPORT TITLED "CLASS A-3 RESPONSE

ACTION OUTCOME REPORT AND ACTIVITY & USE

LIMITATION", PREPARED BY TRC ENVIRONMENTAL

CORPORATION AND DATED JULY 2010.
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II. Suggested Format for the Remediation General Permit Notice of Intent (NOI)   

 

A. General site information: 
 
1. Name of site:  

 

 

 

 
Site address: 

 

Street: 
 
 
City: 

 
State: 

 
Zip: 

 
2. Site owner 

 

 

 

 

 

Owner is (check one): □ Federal  □ State/Tribal □ Private 

 □ Other; if so, specify: 

Contact Person: 

Telephone: Email: 

Mailing address: 

 

Street: 
 
City: 

 
State: 

 
Zip: 

 
3. Site operator, if different than owner 
 
 

 

 

Contact Person: 

Telephone: Email: 

Mailing address: 

 

Street: 
 
City: 

 
State: 

 
Zip: 

4. NPDES permit number assigned by EPA: 

 

 

NPDES permit is (check all that apply: □ RGP □ DGP □ CGP 

□ MSGP □ Individual NPDES permit □ Other; if so, specify: 

5. Other regulatory program(s) that apply to the site (check all that apply): 

□ MA Chapter 21e; list RTN(s): 

 

□ NH Groundwater Management Permit or 

Groundwater Release Detection Permit: 

 

□ CERCLA 

□ UIC Program 

□ POTW Pretreatment 

□ CWA Section 404 

 

Hamilton Canal District
Parcel 14 Parking Garage

Parcel 14 (350 Dutton Street)

Lowell MA

City of Lowell

X

375 Merrimack Street

Lowell MA 01852

N/A

Eileen Donoghue, City Manager

978-674-4400 edonoghue@lowellma.gov

3-25687
X

01854

Shawmut Design and Construction

Joseph Pollock

603-540-2394

560 Harrison Avenue

Boston MA 02118

Municipality
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B. Receiving water information: 
1. Name of receiving water(s):  

 

Waterbody identification of receiving water(s): 

 

Classification of receiving water(s): 

 

Receiving water is (check any that apply): □ Outstanding Resource Water □ Ocean Sanctuary □ territorial sea □ Wild and Scenic River 

2. Has the operator attached a location map in accordance with the instructions in B, above? (check one): □ Yes □ No 

Are sensitive receptors present near the site? (check one): □ Yes □ No  

If yes, specify: 

3. Indicate if the receiving water(s) is listed in the State’s Integrated List of Waters (i.e., CWA Section 303(d)). Include which designated uses are impaired, and any 

pollutants indicated. Also, indicate if a final TMDL is available for any of the indicated pollutants. For more information, contact the appropriate State as noted in Part 

4.6 of the RGP. 

4. Indicate the seven day-ten-year low flow (7Q10) of the receiving water determined in accordance with the instructions in 

Appendix V for sites located in Massachusetts and Appendix VI for sites located in New Hampshire.  

 

5. Indicate the requested dilution factor for the calculation of water quality-based effluent limitations (WQBELs) determined in 

accordance with the instructions in Appendix V for sites in Massachusetts and Appendix VI for sites in New Hampshire. 

 

6. Has the operator received confirmation from the appropriate State for the 7Q10and dilution factor indicated? (check one): □ Yes □ No  

If yes, indicate date confirmation received: 

7. Has the operator attached a summary of receiving water sampling results as required in Part 4.2 of the RGP in accordance with the instruction in Appendix VIII? 

(check one): □ Yes □ No 

 

C. Source water information: 

1. Source water(s) is (check any that apply):  

□ Contaminated groundwater 

 

Has the operator attached a summary of influent 

sampling results as required in Part 4.2 of the RGP 

in accordance with the instruction in Appendix 

VIII? (check one):  

□ Yes □ No   

□ Contaminated surface water  

 

Has the operator attached a summary of influent 

sampling results as required in Part 4.2 of the 

RGP in accordance with the instruction in 

Appendix VIII? (check one): 

 □ Yes □ No 

□ The receiving water  

     

□ Potable water; if so, indicate 

municipality or origin: 

 □ A surface water other 

than the receiving water; if 

so, indicate waterbody: □ Other; if so, specify: 

 

Wasteway Canal/Lower Pawtucket Canal

X
X

X

X

X

Class B
Category 5

MA84A-29

X

Yes - MA84A-29 is on the 303(d) list - Impairments include DDT in fish tissue, lead, mercury in fish tissue, PCBs in fish tissue, No final EPA TMDL

NA - no low flow data for
canals

NA - no low flow data for
canals and no dilution factor

Although "Contaminated
Groundwater" is listed, see
table for compounds actually
detected

X
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2. Source water contaminants: 

a. For source waters that are contaminated groundwater or contaminated 

surface water, indicate are any contaminants present that are not included in 

the RGP? (check one): □ Yes □ No If yes, indicate the contaminant(s) and 

the maximum concentration present in accordance with the instructions in 

Appendix VIII. 

b. For a source water that is a surface water other than the receiving water, potable water 

or other, indicate any contaminants present at the maximum concentration in accordance 

with the instructions in Appendix VIII? (check one): □ Yes □ No 

3. Has the source water been previously chlorinated or otherwise contains residual chlorine? (check one): □ Yes □ No 

 

D. Discharge information 

1.The discharge(s) is a(n) (check any that apply): □ Existing discharge □ New discharge □ New source 

Outfall(s): Outfall location(s): (Latitude, Longitude) 

 

 

 

 

Discharges enter the receiving water(s) via (check any that apply): □ Direct discharge to the receiving water □ Indirect discharge, if so, specify: 

 

□ A private storm sewer system □ A municipal storm sewer system 

If the discharge enters the receiving water via a private or municipal storm sewer system: 

Has notification been provided to the owner of this system? (check one): □ Yes □ No 

Has the operator has received permission from the owner to use such system for discharges? (check one): □ Yes □ No, if so, explain, with an estimated timeframe for 

obtaining permission:  

Has the operator attached a summary of any additional requirements the owner of this system has specified? (check one): □ Yes □ No 

 

Provide the expected start and end dates of discharge(s) (month/year): 

  

Indicate if the discharge is expected to occur over a duration of:  □ less than 12 months □ 12 months or more □ is an emergency discharge  

Has the operator attached a site plan in accordance with the instructions in D, above? (check one): □ Yes □ No 

 

None above RGP effluent limits

X

X

X

Wasteway Canal

X

NA

September 2019 - May 2021
X

X

42.643381, -71.312655

Flows through treatment system directly to Wasteway Canal

X
NAX

NAX
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2. Activity Category: (check all that apply) 3. Contamination Type Category: (check all that apply) 

□ I – Petroleum-Related Site Remediation 

□ II – Non-Petroleum-Related Site Remediation      

□ III – Contaminated Site Dewatering 

□ IV – Dewatering of Pipelines and Tanks 

□ V – Aquifer Pump Testing 

□ VI – Well Development/Rehabilitation 

□ VII – Collection Structure Dewatering/Remediation 

□ VIII – Dredge-Related Dewatering 

 

a. If Activity Category I or II: (check all that apply) 

 

□ A.  Inorganics 

□ B.  Non-Halogenated Volatile Organic Compounds       

□ C.  Halogenated Volatile Organic Compounds       

□ D.  Non-Halogenated Semi-Volatile Organic Compounds       

□ E. Halogenated Semi-Volatile Organic Compounds       

□ F. Fuels Parameters 

 

b. If Activity Category III, IV, V, VI, VII or VIII: (check either G or H) 

□ G. Sites with Known 

Contamination 
□ H. Sites with Unknown Contamination  

 

c. If Category III-G, IV-G, V-G, VI-G, 

VII-G or VIII-G: (check all that apply) 

 

□ A.  Inorganics 

□ B.  Non-Halogenated Volatile 

Organic Compounds       

□ C.  Halogenated Volatile Organic 

Compounds       

□ D.  Non-Halogenated Semi-Volatile 

Organic Compounds       

□ E. Halogenated Semi-Volatile 

Organic Compounds       

□ F. Fuels Parameters 

 

d. If Category III-H, IV-H, V-H, VI-H, VII-H or 

VIII-H Contamination Type Categories A through 

F apply 

X X

X

X
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4. Influent and Effluent Characteristics 

Parameter 

Known 

or 

believed 

absent 

Known 

or 

believed 

present 

# of 

samples  

Test 

method 

(#) 

Detection 

limit 

(µg/l) 

Influent Effluent Limitations 

Daily 

maximum 

(µg/l) 

Daily 

average 

(µg/l) 

TBEL WQBEL 

 

A. Inorganics 

Ammonia               Report mg/L --- 

Chloride               Report µg/l --- 

Total Residual Chlorine        0.2 mg/L  

Total Suspended Solids        30 mg/L  

Antimony        206 µg/L  

Arsenic        104 µg/L  

Cadmium        10.2 µg/L  

Chromium III        323 µg/L  

Chromium VI               323 µg/L  

Copper                   242 µg/L  

Iron          5,000 µg/L  

Lead        160 µg/L  

Mercury         0.739 µg/L  

Nickel        1,450 µg/L  

Selenium        235.8 µg/L  

Silver               35.1 µg/L  

Zinc               420 µg/L  

Cyanide               178 mg/L  

 

B. Non-Halogenated VOCs 

Total BTEX               100 µg/L --- 

Benzene                5.0 µg/L --- 

1,4 Dioxane               200 µg/L --- 

Acetone               7.97 mg/L --- 

Phenol               1,080 µg/L   

X
X

ND ND8260C NA
8260C

8260C-SIM
8260C
8270D

1
ND ND

10
ND ND

50

30

779000

6020A
6020A
6020A
6020A

6020A
200.7
6020A
245.1

6020A
6020A
6020A
6020A

300.0 25000
204500CL

2540D

3500CR

4500CN

792
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2

ND ND

4500NH3-BH

Total
Total

Total

Total
Total
Total

Total
Total

Total
Total

Total

11 ug/L

300

X
X
X
X
X
X

X
X

X
X
X
X
X

X
X

X 2

X
X

X
X
X

Total

ND ND

75

5000

10

4
1
0.2
10

1
50
1
0.2
2
5

0.4
10
5

79

ND ND

599000

5 5
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

ND ND
ND ND

ND ND
9700 8050
ND ND

ND ND
ND ND

1
1
1
1
1

640
10
0.4648
156.7
11.4
17.4
1000
8.06
0.91
96.7
5.0
13.3
222.4
5.2

ND ND
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Parameter 

Known 

or 

believed 

absent 

Known 

or 

believed 

present 

# of 

samples  

Test 

method 

(#) 

Detection 

limit 

(µg/l) 

Influent Effluent Limitations 

Daily 

maximum 

(µg/l) 

Daily 

average 

(µg/l) 

TBEL WQBEL 

 

C. Halogenated VOCs 

Carbon Tetrachloride               4.4 µg/L  

1,2 Dichlorobenzene                600 µg/L --- 

1,3 Dichlorobenzene                320 µg/L --- 

1,4 Dichlorobenzene                5.0 µg/L --- 

Total dichlorobenzene               763 µg/L in NH --- 

1,1 Dichloroethane                70 µg/L --- 

1,2 Dichloroethane                5.0 µg/L --- 

1,1 Dichloroethylene                3.2 µg/L --- 

Ethylene Dibromide               0.05 µg/L --- 

Methylene Chloride               4.6 µg/L --- 

1,1,1 Trichloroethane                200 µg/L --- 

1,1,2 Trichloroethane                5.0 µg/L --- 

Trichloroethylene               5.0 µg/L --- 

Tetrachloroethylene         5.0 µg/L  

cis-1,2 Dichloroethylene        70 µg/L --- 

Vinyl Chloride         2.0 µg/L --- 

 

D. Non-Halogenated SVOCs 

Total Phthalates        190 µg/L  

Diethylhexyl phthalate        101 µg/L  

Total Group I PAHs        1.0 µg/L --- 

Benzo(a)anthracene         

As Total PAHs 

 

Benzo(a)pyrene             

Benzo(b)fluoranthene         

Benzo(k)fluoranthene          

Chrysene         

Dibenzo(a,h)anthracene         

Indeno(1,2,3-cd)pyrene         

ND ND
ND ND

NA NA
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

8270D
8270D
8270D
8270D
8270D
8270D
8270D
8270D

8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C
8260C

ND ND8270D
8270D

1.6

3.3

2.2

0.0038

0.0038
0.0038

0.0038
0.0038
0.0038
0.0038

X
X
X
X
X

1
1
1
1
1

X
X
X
X
X

1
1
1
1
1

X
X

X
X

X

1
1
1
1
1

X 1

X
X

X
X
X

1
1
1
1
1

X
X

1
1

X
X
X

1
1
1

ND ND
ND ND

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

1
5
5
5
NA
1.5
1.5
1

1
2
1.5
1
1.5
1
1

NA

NA
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.01

2.2
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Parameter 

Known 

or 

believed 

absent 

Known 

or 

believed 

present 

# of 

samples  

Test 

method 

(#) 

Detection 

limit 

(µg/l) 

Influent Effluent Limitations 

Daily 

maximum 

(µg/l) 

Daily 

average 

(µg/l) 

TBEL WQBEL 

Total Group II PAHs         100 µg/L --- 

Naphthalene        20 µg/L --- 

 

E. Halogenated SVOCs 

Total PCBs        0.000064 µg/L --- 

Pentachlorophenol         1.0 µg/L --- 

 

F. Fuels Parameters 

Total Petroleum 

Hydrocarbons        
5.0 mg/L --- 

Ethanol        Report mg/L --- 

Methyl-tert-Butyl Ether        70 µg/L  

tert-Butyl Alcohol 
       

120 µg/L in MA 

40 µg/L in NH 
--- 

tert-Amyl Methyl Ether 

       

90 µg/L in MA 

140 µg/L in NH 
--- 

 

Other (i.e., pH, temperature, hardness, salinity, LC50, additional pollutants present); if so, specify: 

          

          

          

          

          

          

          

          

          

          

          

          

          

NA

608 0.2 -0.25 ND ND

8260C
8270D

1.0 ND ND8270D

4000 ND ND

ND ND

ND ND

ND ND

1664A

108260C

8260C 100

8260C 20

Hardness 2
ND1

X
X

1
1

X
X

1
1

X 1

X
X

1
1

X 1

X
X

ND ND
ND ND0.1

2
200.7 269,000

See Attached Table 1

pH X 6.422
Salinity ND

6.41
2520B

2-Butanone (Methyl Ethyl Ketone)
2-Phenylbutane (sec-Butylbenzene)
Isopropylbenzene (Cumene)

n-Butylbenzene
n-Propylbenzene
2-Methylnaphthalene
bis(2-Ethylhexyl)phthalate 8270D

8270DSIM
8260C
8260C
8260C
8260C
8260C0

0
0
0
0
00
0

X
X
X
X
X
X
X

C11-C22 Aromatic Hydrocarbons

C19-C36 Aliphatic Hydrocarbons
C9-C18 Aliphatic Hydrocarbons
Sulfur
Conductivity (umhos/cm)

X
X
X
X
X

0
0
0
00
0

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

207,500660

20
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E. Treatment system information 
 

1. 1. Indicate the type(s) of treatment that will be applied to effluent prior to discharge: (check all that apply) 

 

□ Adsorption/Absorption □ Advanced Oxidation Processes □ Air Stripping □ Granulated Activated Carbon (“GAC”)/Liquid Phase Carbon Adsorption 

□ Ion Exchange □ Precipitation/Coagulation/Flocculation □ Separation/Filtration □ Other; if so, specify: 

 

 
 

2. 2. Provide a written description of all treatment system(s) or processes that will be applied to the effluent prior to discharge.  

 

 

 

 

Identify each major treatment component (check any that apply): 

□ Fractionation tanks□ Equalization tank □ Oil/water separator □ Mechanical filter □ Media filter  

□ Chemical feed tank □ Air stripping unit □ Bag filter □ Other; if so, specify: 

 

Indicate if either of the following will occur (check any that apply): 

□ Chlorination □ De-chlorination  

 

3. Provide the design flow capacity in gallons per minute (gpm) of the most limiting component.  
 

 
Indicate the most limiting component: 

Is use of a flow meter feasible? (check one): □ Yes □ No, if so, provide justification: 

 

Provide the proposed maximum effluent flow in gpm.  

Provide the average effluent flow in gpm.   

If Activity Category IV applies, indicate the estimated total volume of water that will be discharged:   

4. Has the operator attached a schematic of flow in accordance with the instructions in E, above? (check one): □ Yes □ No  

 

X

Prior to discharge, collected water will be routed through a sedimentation tank and a bag filter and other necessary treatment
components (potentially: Ion exchange, GAC, oil/water seperator), to remove suspended solids and undissolved chemical
constituents, as shown on Figure 3 of the NPDES permit application. 

X

X

 150 gpm
X

150 gpm

50 gpm

X

X
X

X
Following will be applied IF REQUIRED per effluent monitoring sampling

NA
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F. Chemical and additive information 
1. Indicate the type(s) of chemical or additive that will be applied to effluent prior to discharge or that may otherwise be present in the discharge(s): (check all that apply) 

 

□ Algaecides/biocides □ Antifoams □ Coagulants □ Corrosion/scale inhibitors □ Disinfectants □ Flocculants □ Neutralizing agents □ Oxidants □ Oxygen □ 

scavengers □ pH conditioners □ Bioremedial agents, including microbes □ Chlorine or chemicals containing chlorine □ Other; if so, specify: 

 

2. Provide the following information for each chemical/additive, using attachments, if necessary: 

 

a. Product name, chemical formula, and manufacturer of the chemical/additive; 

b. Purpose or use of the chemical/additive or remedial agent; 

c. Material Safety Data Sheet (MSDS) and Chemical Abstracts Service (CAS) Registry number for each chemical/additive; 

d. The frequency (hourly, daily, etc.), duration (hours, days), quantity (maximum and average), and method of application for the chemical/additive; 

e. Any material compatibility risks for storage and/or use including the control measures used to minimize such risks; and 

f. If available, the vendor's reported aquatic toxicity (NOAEL and/or LC50 in percent for aquatic organism(s)). 

 

3. Has the operator attached an explanation which demonstrates that the addition of such chemicals/additives may be authorized under this general permit in accordance 

with the instructions in F, above? (check one): □ Yes □ No; if no, has the operator attached data that demonstrates each of the 126 priority pollutants in CWA Section 

307(a) and 40 CFR Part 423.15(j)(1) are non-detect in discharges with the addition of the proposed chemical/additive? 

(check one): □ Yes □ No 

 

G. Endangered Species Act eligibility determination 
 
 1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:  

□ FWS Criterion A: No endangered or threatened species or critical habitat are in proximity to the discharges or related activities or come in contact with the 

“action area”. 

□ FWS Criterion B: Formal or informal consultation with the FWS under section 7 of the ESA resulted in either a no jeopardy opinion (formal consultation) 

or a written concurrence by FWS on a finding that the discharges and related activities are “not likely to adversely affect” listed species or critical habitat 

(informal consultation). Has the operator completed consultation with FWS? (check one): □ Yes □ No; if no, is consultation underway? (check one): □ 

Yes □ No  

□ FWS Criterion C: Using the best scientific and commercial data available, the effect of the discharges and related activities on listed species and critical 

habitat have been evaluated. Based on those evaluations, a determination is made by EPA, or by the operator and affirmed by EPA, that the discharges and 

related activities will have “no effect” on any federally threatened or endangered listed species or designated critical habitat under the jurisdiction of the 

FWS. This determination was made by: (check one) □ the operator □ EPA □ Other; if so, specify: 

X

X
X

See above

See attached manufacturers cut sheets and SDSs for equipment which may be
utilized if necessary. This information is only included as a contingency and is not
currently needed based on groundwater data. Exact specifications on frequency,
duration, quantity, and method of application are not known at this time. If the
system eventually requires chemical additives, these details will be provided to EPA.
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□ NMFS Criterion: A determination made by EPA is affirmed by the operator that the discharges and related activities will have “no effect” or are “not likely 

to adversely affect” any federally threatened or endangered listed species or critical habitat under the jurisdiction of NMFS and will not result in any take of 

listed species. Has the operator previously completed consultation with NMFS? (check one): □ Yes □ No 

2. Has the operator attached supporting documentation of ESA eligibility in accordance with the instructions in Appendix I, and G, above? (check one): □ Yes □ No 

 

 

Does the supporting documentation include any written concurrence or finding provided by the Services? (check one): □ Yes □ No; if yes, attach. 

 

H. National Historic Preservation Act eligibility determination 
1. Indicate under which criterion the discharge(s) is eligible for coverage under this general permit:  

□ Criterion A: No historic properties are present. The discharges and discharge-related activities (e.g., BMPs) do not have the potential to cause effects on 

historic properties. 

□ Criterion B: Historic properties are present. Discharges and discharge related activities do not have the potential to cause effects on historic properties. 

□ Criterion C: Historic properties are present. The discharges and discharge-related activities have the potential to have an effect or will have an adverse 

effect on historic properties. 

2. Has the operator attached supporting documentation of NHPA eligibility in accordance with the instructions in H, above? (check one): □ Yes □ No 

  

 

 

Does the supporting documentation include any written agreement with the State Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer (TPHO), or 

other tribal representative that outlines measures the operator will carry out to mitigate or prevent any adverse effects on historic properties? (check one): □ Yes □ No 

 

I. Supplemental information 
 
Describe any supplemental information being provided with the NOI. Include attachments if required or otherwise necessary.   

 

 

 

 

Has the operator attached data, including any laboratory case narrative and chain of custody used to support the application?  (check one): □ Yes □ No 

Has the operator attached the certification requirement for the Best Management Practices Plan (BMPP)? (check one): □ Yes □ No 

X

X

X

X

N/AX

X

X

Refer to attached Haley & Aldrich, Inc. letter
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J. Certification requirement   
 
 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure 

that qualified personnel properly gathered and evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, or those 

persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I have 

no personal knowledge that the information submitted is other than true, accurate, and complete. I am aware that there are significant penalties for submitting false 

information, including the possibility of fine and imprisonment for knowing violations. 

 

 
BMPP certification statement: 

Notification provided to the appropriate State, including a copy of this NOI, if required. Check one: Yes □   No □   

Notification provided to the municipality in which the discharge is located, including a copy of this NOI, if requested.   Check one: Yes □   No □ 

Notification provided to the owner of a private or municipal storm sewer system, if such system is used for site 

discharges, including a copy of this NOI, if requested.  

Permission obtained from the owner of a private or municipal storm sewer system, if such system is used for site 

discharges. If yes, attach additional conditions. If no, attach explanation and timeframe for obtaining permission.  

Check one: Yes □   No □  NA □ 

 

Check one: Yes □   No □  NA □ 

Notification provided to the owner/operator of the area associated with activities covered by an additional discharge 

permit(s). Additional discharge permit is (check one): □ RGP □ DGP □ CGP □ MSGP  □ Individual NPDES permit    

□ Other; if so, specify: 

Check one: Yes □   No □  NA □ 

Signature: Date: 

Print Name and Title: 

 

X

A BMPP meeting the requirements of this general permit will be implemented upon initiation of discharge.

N/A

X

X

X

Joseph Pollock, Project Manager

X

9/25/2019



 

 

APPENDIX B 
 

National Register of Historic Places and 
Massachusetts Historical Commission Documentation 
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Scanned forms and photos now available for selected towns!

The Massachusetts Cultural Resource
Information System (MACRIS) allows you to
search the Massachusetts Historical
Commission database for information on
historic properties and areas in the
Commonwealth.

Users of the database should keep in mind
that it does not include information on all
historic properties and areas in
Massachusetts, nor does it reflect all the
information on file on historic properties and
areas at the Massachusetts Historical
Commission.

Click here to begin your search of the

MACRIS database.

Home  |  Search  |  Index  |  Feedback  |  Contact

Welcome to MACRIS http://mhc-macris.net/

1 of 1 6/21/17, 2:46 PM
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)*+,-./012.3/-4506
7850-./91.6-50-+:-+261;+653+44<-=/:/.+6/>-4506-1?-09/35/0-+:>-168/.-./012.3/0-0238-+0-3.5653+4-8+@56+6

A3144/365B/4<-./?/../>-61-+0-6.206-./012.3/0C-2:>/.-68/-DEFE-G508-+:>-H54>45?/-F/.B53/I0-ADFGHFC

J2.50>53651:-68+6-+./-K:1L:-1.-/M9/36/>-61-@/-1:-1.-:/+.-68/-9.1J/36-+./+-./?/./:3/>-@/41LE-78/-4506

;+<-+401-5:342>/-6.206-./012.3/0-68+6-1332.-12605>/-1?-68/-9.1J/36-+./+N-@26-68+6-3124>-916/:65+44<-@/

>5./364<-1.-5:>5./364<-+O/36/>-@<-+365B565/0-5:-68/-9.1J/36-+./+E-P1L/B/.N->/6/.;5:5:=-68/-45K/45811>-+:>

/M6/:6-1?-/O/360-+-9.1J/36-;+<-8+B/-1:-6.206-./012.3/0-6<953+44<-./Q25./0-=+68/.5:=-+>>5651:+4-056/R

09/35S3-A/E=EN-B/=/6+651:T09/35/0-02.B/<0C-+:>-9.1J/36R09/35S3-A/E=EN-;+=:562>/-+:>-65;5:=-1?-9.1910/>

+365B565/0C-5:?1.;+651:E

U/41L-50-+-02;;+.<-1?-68/-9.1J/36-5:?1.;+651:-<12-9.1B5>/>-+:>-31:6+36-5:?1.;+651:-?1.-68/-DFGHF

1V3/A0C-L568-J2.50>53651:-5:-68/->/S:/>-9.1J/36-+./+E-*4/+0/-./+>-68/-5:6.1>23651:-61-/+38-0/3651:-68+6

?1441L0-AW:>+:=/./>-F9/35/0N-X5=.+61.<-U5.>0N-DFGHF-G+354565/0N-+:>-YH)-H/64+:>0C-?1.-+>>5651:+4

5:?1.;+651:-+99453+@4/-61-68/-6.206-./012.3/0-+>>./00/>-5:-68+6-0/3651:E

*.1J/36-5:?1.;+651:
Z[\]

1̂L/44-_+.+=/

àb[cdaZ

X5>>4/0/M-,12:6<N-X+00+3820/660

e]fbgdhcdaZ

7/;91.+.<-31:06.23651:->/L+6/.5:=

1̂3+4-1V3/

Y/L-W:=4+:>-W3141=53+4-F/.B53/0-G5/4>-iV3/

j-AklmC-nnmRnopq

r-AklmC-nnmRlqlp

stutvwxyzv{v|x}~}x��vu���x������
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)*+,*-./.+012.34.1
56789:;8<=:>;9?78@9789A<:97BA<:CD@7<BD?9E=:E<8;89<B?F9DBG9G<;89B<@9><B8@7@=@;9DB9DBD?F8789<A9E:<H;>@

?;I;?97CED>@8J

KLMNOPQRSPTNQUVWPRSXQWUNYZM[NXWN\MUMPSXMNXLQZN]QZXNQZNXLMN̂UW_UNWPNM̀OMaXM[NPSU\MNWVNMSaLNZOMaQMZb

c[[QXQWUS]NSPMSZNWVNQUdYMUaMNecfghNVWPNZOMaQMZNSPMNS]ZWNaWUZQ[MPM[bNcUNcfgNQUa]Y[MZNSPMSZNWYXZQ[MNWV

XLMNZOMaQMZNPSU\MNQVNXLMNZOMaQMZNaWY][NiMNQU[QPMaX]TNSjMaXM[NiTNSaXQkQXQMZNQUNXLSXNSPMSNeMb\blNO]SaQU\NS

[SRNYOZXPMSRNWVNSNmZLNOWOY]SXQWUlNMkMUNQVNXLSXNmZLN[WMZNUWXNWaaYPNSXNXLMN[SRNZQXMlNRSTNQU[QPMaX]T

QROSaXNXLMNZOMaQMZNiTNPM[YaQU\NWPNM]QRQUSXQU\N_SXMPNdW_N[W_UZXPMSRhbNnMaSYZMNZOMaQMZNaSUNRWkMl

SU[NZQXMNaWU[QXQWUZNaSUNaLSU\MlNXLMNZOMaQMZNWUNXLQZN]QZXNSPMNUWXN\YSPSUXMM[NXWNiMNVWYU[NWUNWPNUMSPNXLM

OPWoMaXNSPMSbNKWNVY]]TN[MXMPRQUMNSUTNOWXMUXQS]NMjMaXZNXWNZOMaQMZlNS[[QXQWUS]NZQXMpZOMaQmaNSU[NOPWoMaXp

ZOMaQmaNQUVWPRSXQWUNQZNWVXMUNPMqYQPM[b

rMaXQWUNsNWVNXLMNtU[SU\MPM[NrOMaQMZNcaXN:;u=7:;8NvM[MPS]NS\MUaQMZNXWNwPMqYMZXNWVNXLMNrMaPMXSPT

QUVWPRSXQWUN_LMXLMPNSUTNZOMaQMZN_LQaLNQZN]QZXM[NWPNOPWOWZM[NXWNiMN]QZXM[NRSTNiMNOPMZMUXNQUNXLMNSPMSNWV

ZYaLNOPWOWZM[NSaXQWUwNVWPNSUTNOPWoMaXNXLSXNQZNaWU[YaXM[lNOMPRQXXM[lNVYU[M[lNWPN]QaMUZM[NiTNSUTNvM[MPS]

S\MUaTbNcN]MXXMPNVPWRNXLMN]WaS]NWxaMNSU[NSNZOMaQMZN]QZXN_LQaLNVY]m]]ZNXLQZNPMqYQPMRMUXNaSUN<B?FNiM

WiXSQUM[NiTNPMqYMZXQU\NSUNWxaQS]NZOMaQMZN]QZXNVPWRNMQXLMPNXLMNyM\Y]SXWPTNyMkQM_NZMaXQWUNQUNgzS{NeZMM

[QPMaXQWUZNiM]W_hNWPNVPWRNXLMN]WaS]NmM][NWxaMN[QPMaX]Tb

vWPNOPWoMaXNMkS]YSXQWUZNXLSXNPMqYQPMN|rv}rNaWUaYPPMUaM~PMkQM_lNO]MSZMNPMXYPUNXWNXLMNgzS{N_MiZQXMNSU[

PMqYMZXNSUNWxaQS]NZOMaQMZN]QZXNiTN[WQU\NXLMNVW]]W_QU\�

�bN�W\NQUNXWNgzS{b

�bN�WNXWNTWYPN�TNzPWoMaXZN]QZXb

�bN{]QâNzyf�t{KN�f�tNVWPNXLQZNOPWoMaXb

�bN{]QâNyt�|trKNrzt{gtrN�grKb

�QZXM[NZOMaQMZNSU[NXLMQPNaPQXQaS]NLSiQXSXZNSPMNRSUS\M[NiTNXLMNtaW]W\QaS]NrMPkQaMZNzPW\PSRNWVNXLMN|brb

vQZLNSU[N}Q][]QVMNrMPkQaMNe|rv}rhNSU[NXLMNmZLMPQMZN[QkQZQWUNWVNXLMN�SXQWUS]NfaMSUQaNSU[NcXRWZOLMPQa

c[RQUQZXPSXQWUNe�fccNvQZLMPQMZhb

rOMaQMZNSU[NaPQXQaS]NLSiQXSXZNYU[MPNXLMNZW]MNPMZOWUZQiQ]QXTNWVN�fccNvQZLMPQMZNSPMNB<@NZLW_UNWUNXLQZN]QZXb

z]MSZMNaWUXSaXN�fccNvQZLMPQMZNVWPNZOMaQMZNYU[MPNXLMQPNoYPQZ[QaXQWUb

�bNrOMaQMZN]QZXM[NYU[MPNXLMNtU[SU\MPM[NrOMaQMZNcaXNSPMNXLPMSXMUM[NWPNMU[SU\MPM[�NgzS{NS]ZWNZLW_Z

ZOMaQMZNXLSXNSPMNaSU[Q[SXMZlNWPNOPWOWZM[lNVWPN]QZXQU\bNrMMNXLMN]QZXQU\NZXSXYZNOS\MNVWPNRWPM

QUVWPRSXQWUb

�bN�fccNvQZLMPQMZlNS]ZWN̂UW_UNSZNXLMN�SXQWUS]N�SPQUMNvQZLMPQMZNrMPkQaMNe��vrhlNQZNSUNWxaMNWVNXLM

�SXQWUS]NfaMSUQaNSU[NcXRWZOLMPQaNc[RQUQZXPSXQWUN_QXLQUNXLMN�MOSPXRMUXNWVN{WRRMPaMb

��)�)0��)0��0)�����)�)�0��)��)�0)��)��)�0��0�����0��0����0���������

�4-/,��/ 0¡4/+1

�

�
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*+,-./012-3/24,1-.,356-70,-./012-58-9704/:;370-:5<:,0<-,/4+,0-.,:7;2,-4+,=-5::;0-5<-4+,->?@A?-B/012-58

C5<2,0D74/5<-C5<:,0<-EBCCF-3/24-50-67007<4-29,:/73-744,<4/5<-/<-=5;0-905G,:4-35:74/5<H-*5-3,70<-I50,

7.5;4-4+,-3,D,32-58-:5<:,0<-850-./012-5<-=5;0-3/24-7<1-+56-4+/2-3/24-/2-J,<,074,1K-2,,-4+,-@LM-.,356H

*+/2-/2-<54-7-3/24-58-,D,0=-./01-=5;-I7=-N<1-/<-4+/2-35:74/5<K-<50-7-J;707<4,,-4+74-,D,0=-./01-5<-4+/2-3/24

6/33-.,-85;<1-/<-=5;0-905G,:4-70,7H-*5-2,,-,O7:4-35:74/5<2-58-6+,0,-./01,02-7<1-4+,-J,<,073-9;.3/:-+7D,

2/J+4,1-./012-/<-7<1-705;<1-=5;0-905G,:4-70,7K-D/2/4-4+,-PQ./01-1747-I799/<J-4553-E*/9R-,<4,0-=5;0

35:74/5<K-1,2/0,1-174,-07<J,-7<1-7-29,:/,2-5<-=5;0-3/24FH-@50-905G,:42-4+74-5::;0-5S-4+,-L437<4/:-C5724K

711/4/5<73-I792-7<1-I51,32-1,47/3/<J-4+,-0,374/D,-5::;00,<:,-7<1-7.;<17<:,-58-./01-29,:/,2-5<-=5;0

3/24-70,-7D7/37.3,H-T/<U2-45-711/4/5<73-/<850I74/5<-7.5;4-L437<4/:-C5724-./012K-7<1-54+,0-/I95047<4

/<850I74/5<-7.5;4-=5;0-I/J07450=-./01-3/24K-/<:3;1/<J-+56-45-9059,03=-/<4,090,4-7<1-;2,-=5;0-I/J07450=

./01-0,9504K-:7<-.,-85;<1-.,356H

@50-J;/17<:,-5<-6+,<-45-2:+,1;3,-7:4/D/4/,2-50-/I93,I,<4-7D5/17<:,-7<1-I/</I/V74/5<-I,72;0,2-45

0,1;:,-/I97:42-45-I/J07450=-./012-5<-=5;0-3/24K-:3/:U-5<-4+,-WXYBLBZTZ*[-Y@-WXP?P\CP-?>]]LX[-74

4+,-459-58-=5;0-3/24-45-2,,-6+,<-4+,2,-./012-70,-I524-3/U,3=-45-.,-90,2,<4-7<1-.0,,1/<J-/<-=5;0-905G,:4

70,7H

C,047/<-./012-70,-9054,:4,1-;<1,0-4+,-]/J07450=-B/01-*0,74=-L:4-7<1-4+,-B731-7<1-̂531,<-P7J3,

W054,:4/5<-L:4H

L<=-9,025<-50-50J7</V74/5<-6+5-937<2-50-:5<1;:42-7:4/D/4/,2-4+74-I7=-0,2;34-/<-/I97:42-45-I/J07450=

./012K-,7J3,2K-7<1-4+,/0-+7./4742-2+5;31-853356-7990590/74,-0,J;374/5<2-7<1-:5<2/1,0-/I93,I,<4/<J

7990590/74,-:5<2,0D74/5<-I,72;0,2K-72-1,2:0/.,1-.,356H

_H-*+,-]/J07450=-B/012-*0,74=-L:4-58-_̀_aH

bH-*+,-B731-7<1-̂531,<-P7J3,-W054,:4/5<-L:4-58-_̀cdH

L11/4/5<73-/<850I74/5<-:7<-.,-85;<1-;2/<J-4+,-853356/<J-3/<U2R

B/012-58-C5<2,0D74/5<-C5<:,0<-+449Ree666H862HJ5De./012eI7<7J,I,<4eI7<7J,1Q29,:/,2e-

./012Q58Q:5<2,0D74/5<Q:5<:,0<H9+9

],72;0,2-850-7D5/1/<J-7<1-I/</I/V/<J-/I97:42-45-./012

+449Ree666H862HJ5De./012eI7<7J,I,<4e905G,:4Q722,22I,<4Q45532Q7<1QJ;/17<:,e-

:5<2,0D74/5<QI,72;0,2H9+9

\74/5<6/1,-:5<2,0D74/5<-I,72;0,2-850-./012

+449Ree666H862HJ5DeI/J07450=./012e918eI7<7J,I,<4e<74/5<6/1,247<1701:5<2,0D74/5<I,72;0,2H918

_

b

fghi jkiilmfnopigpqformsog

jkiilmfnopigpqfompomflmtguil

sqkogojmkloqfovqwkoxmpuyouzi

jmklohgvojkiilomfovqwk

{kq|ituogkigopqhiumhio}muzmf

uzioumhiskghiop{itmsmily

}zmtzompogo~ikvoxmjikgx

ipumhguioqsouziolguipomfpmli

}zmtzouziojmklojkiilpogtkqpp

mupoifumkiokgfni�o�jkiilp

ixpi}ziki�omflmtguipouzguouzi
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*+,-.-/0/123,43*+56578539:;;.+2

<=53>+.?=63-50,@3?+,A/B53,:+3-5613:7B5+61.7B/7>3,43@=573-/+B63,438,785+73.+53;,6130/C50231,3-5

?+565713/732,:+3?+,D5813.+5.E3<=/63/74,+;.1/,738.73-53:65B31,31./0,+3.7B368=5B:0532,:+3?+,D5813.81/A/1/56

1,3.A,/B3,+3;/7/;/F53/;?.81631,3-/+B6E3*05.653;.C536:+532,:3+5.B3.7B3:7B5+61.7B31=53GHI3J*+,?5+

KLMNONPQROSPTOULVQUWOKMQQNOLS

WPXMOYMPZQ[TO\MQ\]̂

_.0B3̀.>053abcdbeefghOcegijieklbcgh

<=/63/637,13.3_/+B3,43m,765+A.1/,73m,785+73n_mmo3/731=/63.+5.p3-:1

@.++.7163.11571/,73-58.:653,431=53̀.>053H813,+34,+3?,1571/.0

6:685?1/-/0/1/563/73,q6=,+53.+5.634+,;385+1./7312?563,43B5A50,?;5713,+

.81/A/1/56E

=11?6rss58,6E4@6E>,As58?s6?58/56stuvu

_+55B63w813tx31,3H:>3yt

_0.8Cz-/005B3m:8C,,3[jii{|ghOe}{fl}jkflbc~gh
<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

=11?6rss58,6E4@6E>,As58?s6?58/56s�y��

_+55B63�.23tx31,3w813t�

_,-,0/7C3Njcdilj�{�Oj}{|d�j}gh

<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23v�31,3�:03yt

m.7.B.3�.+-05+3[b}�eccd�bOib�b�e�hdh
<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23v�31,3H:>3t�

.̀615+73�=/?z?,,+z@/003\�f}jhfj~ghO�jid�e}gh

<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23t31,3H:>3v�

*+./+/53�.+-05+3Ne��}jdibO�dhijcj}
<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23t31,3�:03yt

�5Bz=5.B5B3�,,B?58C5+3�ecb�e}kehOe}{fl}jieklbcgh

<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23t�31,395?3t�

�:6123_0.8C-/+B3Qgklb�ghOib}jcd�gh

<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B635065@=5+5

�,,B3<=+:6=3a{cjidilcbO~ghfecd�b
<=/63/63.3_/+B3,43m,765+A.1/,73m,785+73n_mmo31=+,:>=,:13/163+.7>53/7

1=538,71/7571.03�9H3.7B3H0.6C.E

_+55B63�.23t�31,3H:>3yt
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*+,-./0/*123456-57,30*8355.9+:-15/1,+*;3,8/89<906-,=-;3515+>5

?+053;350/09,+-/+.-@15-,=-A,23-B9:3/0,36-C93.-D5;,30E-85=,35-219+:-,3-/005F;09+:-0,-9+053;350-0G91

35;,30H

IJKLMLNONPQRKSRIJTUTVWT-XY

Z/>G-:355+-8/3-35;3515+01-0G5-893.[1-35</0945-;3,8/89<906-,=-;3515+>5-9+-0G5-\]̂F-:39.->5<<X1Y-6,23

;3,_5>0-,453</;1-.239+:-/-;/309>2</3-̀55̂-,=-0G5-65/3H-Xa-65/3-91-35;3515+05.-/1-\b-cd̀55̂-F,+0G1HY-a

0/<<53-8/3-9+.9>/051-/-G9:G53-;3,8/89<906-,=-1;5>951-;3515+>5H-eG5-123456-57,30-X155-85<,̀ Y->/+-85-215.

0,-510/8<91G-/-<545<-,=->,+f.5+>5-9+-0G5-;3515+>5-1>,35H-g+5->/+-G/45-G9:G53->,+f.5+>5-9+-0G5

;3515+>5-1>,35-9=-0G5->,3351;,+.9+:-123456-57,30-91-/<1,-G9:GH

h,̀ -91-0G5-;3,8/89<906-,=-;3515+>5-1>,35->/<>2</05.i-eG5->/<>2</09,+-91-.,+5-9+-0G355-105;1j

\H-eG5-;3,8/89<906-,=-;3515+>5-=,3-5/>G-̀55̂-91->/<>2</05.-/1-0G5-+2F853-,=-123456-545+01-9+-0G5-̀55̂

G̀535-0G5-1;5>951-̀/1-.505>05.-.949.5.-86-0G5-0,0/<-+2F853-,=-123456-545+01-=,3-0G/0-̀55̂H-k,3

5l/F;<5m-9=-9+-̀55̂-\b-0G535-̀535-b]-123456-545+01-/+.-0G5-n;,005.-e,̀ G55-̀/1-=,2+.-9+-o-,=

0G5Fm-0G5-;3,8/89<906-,=-;3515+>5-,=-0G5-n;,005.-e,̀ G55-9+-̀55̂-\b-91-]HboH

bH-e,-;3,;53<6-;3515+0-0G5-;/0053+-,=-;3515+>5-/>3,11-0G5-65/3m-0G5-35</0945-;3,8/89<906-,=-;3515+>5-91

>/<>2</05.H-eG91-91-0G5-;3,8/89<906-,=-;3515+>5-.949.5.-86-0G5-F/l9F2F-;3,8/89<906-,=-;3515+>5

/>3,11-/<<-̀55̂1H-k,3-5l/F;<5m-9F/:9+5-0G5-;3,8/89<906-,=-;3515+>5-9+-̀55̂-b]-=,3-0G5-n;,005.

e,̀ G55-91-]H]om-/+.-0G/0-0G5-;3,8/89<906-,=-;3515+>5-/0-̀55̂-\b-X]HboY-91-0G5-F/l9F2F-,=-/+6-̀55̂

,=-0G5-65/3H-eG5-35</0945-;3,8/89<906-,=-;3515+>5-,+-̀55̂-\b-91-]Hbop]Hbo-q-\r-/0-̀55̂-b]-90-91

]H]op]Hbo-q-]HbH

sH-eG5-35</0945-;3,8/89<906-,=-;3515+>5->/<>2</05.-9+-0G5-;3549,21-105;-2+.53:,51-/-10/09109>/<

>,+45319,+-1,-0G/0-/<<-;,1198<5-4/<251-=/<<-850̀55+-]-/+.-\]m-9+><21945H-eG91-91-0G5-;3,8/89<906-,=

;3515+>5-1>,35H

e,-155-/-8/3[1-;3,8/89<906-,=-;3515+>5-1>,35m-19F;<6-G,453-6,23-F,215->231,3-,453-0G5-8/3H

tJTTuNVvRwTMUKV-XY

A5<<,̀ -8/31-.5+,05-/-4536-<9853/<-5109F/05-,=-0G5-09F5d=3/F5-9+19.5-̀G9>G-0G5-893.-8355.1-/>3,11-901

5+0935-3/+:5H-?=-0G535-/35-+,-65<<,̀ -8/31-1G,̀ +-=,3-/-893.m-90-.,51-+,0-8355.-9+-6,23-;3,_5>0-/35/H

wxJyTQRz{KJP-XY

|5309>/<-8</>̂-<9+51-12;539F;,15.-,+-;3,8/89<906-,=-;3515+>5-8/31-9+.9>/05-0G5-+2F853-,=-1234561

;53=,3F5.-=,3-0G/0-1;5>951-9+-0G5-\]̂F-:39.->5<<X1Y-6,23-;3,_5>0-/35/-,453</;1H-eG5-+2F853-,=-1234561

91-5l;35115.-/1-/-3/+:5m-=,3-5l/F;<5m-ss-0,-}c-1234561H

e,-155-/-8/3[1-123456-57,30-3/+:5m-19F;<6-G,453-6,23-F,215->231,3-,453-0G5-8/3H

~KR�MPM-XY

a-̀55̂-91-F/3̂5.-/1-G/49+:-+,-./0/-9=-0G535-̀535-+,-123456-545+01-=,3-0G/0-̀55̂H

wxJyTQR�N�TSJM�T

n234561-=3,F-,+<6-0G5-</10-\]-65/31-/35-215.-9+-,3.53-0,-5+1235-.5<94536-,=->2335+0<6-35<54/+0

9+=,3F/09,+H-eG5-5l>5;09,+-0,-0G91-91-/35/1-,7-0G5-a0</+09>->,/10m-̀G535-893.-35023+1-/35-8/15.-,+-/<<

65/31-,=-/4/9</8<5-./0/m-19+>5-./0/-9+-0G515-/35/1-91->2335+0<6-F2>G-F,35-1;/315H

������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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)*+,-.*/+0
1234)55-67+308*9+0

:;<=>-=>-32?-*-)=8,-2@

523>08A*?=23-523B083

:)55C-=3-?<=>-*80*D-97?

E*88*3?>-*??03?=23

90B*7>0-2@-?<0-.*/+0

FB?-28-@28-G2?03?=*+

>7>B0G?=9=+=?=0>-=3

2H><280-*80*>-@82I

B08?*=3-?JG0>-2@

,0A0+2GI03?-28

*B?=A=?=0>KC

)+*BL49=++0,-57BL22

)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC

)292+=3L

)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC

5*3*,*-Q*89+08
)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC

.*>?083-Q<=G4G2284

E=++
)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC

R8*=8=0-Q*89+08

)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC

M0,4<0*,0,

Q22,G0BL08

)55-M*3/0E=,0-:5N1C

:;<=>-=>-*-)=8,-2@

523>08A*?=23-523B083

:)55C-?<827/<27?-=?>

8*3/0-=3-?<0

B23?=303?*+-OPF-*3,

F+*>L*KC
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)*+,-./01234567

/88.)19:;<57;.=8>?@

=AB5+.5+.1./567.CD

8C9+;6E1,5C9.8C92;69

=/88@.,B6C*:BC*,.5,+

619:;.59.,B;

2C9,59;9,10.FGH.197

H01+31I@

JCC7.AB6*+B

/88.)19:;<57;.=8>?@

=AB5+.5+.1./567.CD

8C9+;6E1,5C9.8C92;69

=/88@.,B6C*:BC*,.5,+

619:;.59.,B;

2C9,59;9,10.FGH.197

H01+31I@

KLMMNOLNOPQLNRSPTUNVPWXLQYRUZPWNOLRXTQLXN[NVRWNZO\MLOLWUNUPNRYPZ]NPQNOZWZOẐLNZO\RVUXNUPNOZ_QRUPQ̀NSZQ]Xa

?1,5C9<57;.8C9+;6E1,5C9.b;1+*6;+.7;+2654;+.c;1+*6;+.,B1,.219.B;0d.1EC57.197.c595c5e;.5cd12,+.,C.100.4567+.1,.19-

0C21,5C9.-;16.6C*97I.fcd0;c;9,1,5C9.CD.,B;+;.c;1+*6;+.5+.d16,52*0160-.5cdC6,19,.<B;9.4567+.16;.cC+,.053;0-.,C.C22*6

59.,B;.d6Cg;2,.16;1I.JB;9.4567+.c1-.4;.46;;759:.59.,B;.16;1h.57;9,5D-59:.,B;.0C21,5C9+.CD.19-.12,5E;.9;+,+.197.1EC5759:

,B;56.7;+,6*2,5C9.5+.1.E;6-.B;0dD*0.5cd12,.c595c5e1,5C9.c;1+*6;I.AC.+;;.<B;9.4567+.16;.cC+,.053;0-.,C.C22*6.197.4;

46;;759:.59.-C*6.d6Cg;2,.16;1h.E5;<.,B;.i6C414505,-.CD.i6;+;92;.G*cc16-I.H775,5C910.c;1+*6;+.197jC6.d;6c5,+.c1-.4;

17E5+140;.7;d;9759:.C9.,B;.,-d;.CD.12,5E5,-.-C*.16;.2C97*2,59:.197.,B;.,-d;.CD.59D61+,6*2,*6;.C6.4567.+d;25;+.d6;+;9,

C9.-C*6.d6Cg;2,.+5,;I

klRUN]PLXN[mRnNTXLNUPN_LWLQRULNUlLNOZ_QRUPQ̀NSZQ]XN\PULWUZRMM̀NPVVTQQZW_NZWNO ǸX\LVZoL]NMPVRUZPWp

AB;.b5:61,C6-./567.);+C*62;.q5+,.5+.2Ccd65+;7.CD.FGrJG./567+.CD.8C9+;6E1,5C9.8C92;69.=/88@.197.C,B;6.+d;25;+.,B1,

c1-.<16619,.+d;2510.1,,;9,5C9.59.-C*6.d6Cg;2,.0C21,5C9I

AB;.c5:61,C6-.4567.05+,.:;9;61,;7.DC6.-C*6.d6Cg;2,.5+.7;65E;7.D6Cc.71,1.d6CE57;7.4-.,B;.HE519.s9C<0;7:;.?;,<C63

=Hs?@I.AB;.Hs?.71,1.5+.41+;7.C9.1.:6C<59:.2C00;2,5C9.CD.+*6E;-h.419759:h.197.25,5e;9.+25;92;.71,1+;,+.197.5+.t*;65;7

197.u0,;6;7.,C.6;,*69.1.05+,.CD.,BC+;.4567+.6;dC6,;7.1+.C22*6659:.59.,B;.vw3c.:657.2;00=+@.<B52B.-C*6.d6Cg;2,.59,;6+;2,+h

197.,B1,.B1E;.4;;9.57;9,5u;7.1+.<16619,59:.+d;2510.1,,;9,5C9.4;21*+;.,B;-.16;.1./88.+d;25;+.59.,B1,.16;1h.19.;1:0;

=x1:0;.H2,.6;t*56;c;9,+.c1-.1dd0-@h.C6.1.+d;25;+.,B1,.B1+.1.d16,52*016.E*09;614505,-.,C.Cy+BC6;.12,5E5,5;+.C6

7;E;0Cdc;9,I

H:159h.,B;.b5:61,C6-./567.);+C*62;.05+,.5920*7;+.C90-.1.+*4+;,.CD.4567+.,B1,.c1-.C22*6.59.-C*6.d6Cg;2,.16;1I.f,.5+.9C,

6;d6;+;9,1,5E;.CD.100.4567+.,B1,.c1-.C22*6.59.-C*6.d6Cg;2,.16;1I.AC.:;,.1.05+,.CD.100.4567+.dC,;9,5100-.d6;+;9,.59.-C*6

d6Cg;2,.16;1h.d0;1+;.E5+5,.,B;.xz4567.x{d0C6;.|1,1.ACC0I

klRUN]PLXN[mRnNTXLNUPN_LWLQRULNUlLN\QPSRSZMZÙNP}N\QLXLWVLN_QR\lXN}PQNUlLNOZ_QRUPQ̀NSZQ]XN\PULWUZRMM̀NPVVTQQZW_

ZWNO ǸX\LVZoL]NMPVRUZPWp

AB;.d6C414505,-.CD.d6;+;92;.:61dB+.1++C251,;7.<5,B.-C*6.c5:61,C6-.4567.05+,.16;.41+;7.C9.71,1.d6CE57;7.4-.,B;.HE519

s9C<0;7:;.?;,<C63.=Hs?@I.AB5+.71,1.5+.7;65E;7.D6Cc.1.:6C<59:.2C00;2,5C9.CD.+*6E;-h.419759:h.197.25,5e;9.+25;92;

71,1+;,+.I

i6C414505,-.CD.d6;+;92;.71,1.5+.2C9,59*C*+0-.4;59:.*d71,;7.1+.9;<.197.4;,,;6.59DC6c1,5C9.4;2Cc;+.1E150140;I.AC

0;169.cC6;.14C*,.BC<.,B;.d6C414505,-.CD.d6;+;92;.:61dB+.16;.d6C7*2;7.197.BC<.,C.59,;6d6;,.,B;ch.:C.,B;.i6C414505,-

CD.i6;+;92;.G*cc16-.197.,B;9.20523.C9.,B;.~A;00.c;.14C*,.,B;+;.:61dB+~.0593I

�P�N]PN[N�WP�NZ}NRNSZQ]NZXNSQLL]ZW_�N�ZWULQZW_�NOZ_QRUZW_NPQN\QLXLWUǸLRQ�QPTW]NZWNO Ǹ\QP�LVUNRQLRp

AC.+;;.<B1,.d16,.CD.1.d16,52*016.4567�+.619:;.-C*6.d6Cg;2,.16;1.D100+.<5,B59.=5I;I.46;;759:h.<59,;659:h.c5:61,59:.C6.-;16z

6C*97@h.-C*.c1-.6;D;6.,C.,B;.DC00C<59:.6;+C*62;+�.AB;.8C69;00.q14.CD.>695,BC0C:-.H00.H4C*,./567+./567.�*57;h.C6.=5D.-C*

16;.*9+*22;++D*0.59.0C21,59:.,B;.4567.CD.59,;6;+,.,B;6;@h.,B;.8C69;00.q14.CD.>695,BC0C:-.?;C,6Cd5210./567+.:*57;I.fD.1.4567
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*+,-*./,012/34*/-,51/6,789:197,;174,<37,3,5/9961+2,7937*+,377*:13496,=14<,14>,1?,4<34,51/6,6*97,*::./,1+,-*./,8/*@9:4

3/93>,4<9/9,03-,59,+9747,8/979+4,34,7*09,8*1+4,=14<1+,4<9,4109?/309,789:1A96B,C?,DE/9967,9;79=<9/9D,17,1+61:3496>

4<9+,4<9,51/6,;1F9;-,6*97,+*4,5/996,1+,-*./,8/*@9:4,3/93B

GHIJKILMKJHMKNMOMNPKQRKSQTSMLTKRQLKUVWLIJQLXKYVLZP[

\12/34*/-,51/67,69;1]9/96,4</*.2<,Ĉ3_,?3;;,1+4*,4<9,?*;;*=1+2,61741+:4,:3492*/197,*?,:*+:9/+̀

aB,DE__,b3+29=169D,51/67,3/9,E1/67,*?,_*+79/]341*+,_*+:9/+,cE__d,4<34,3/9,*?,:*+:9/+,4</*.2<*.4,4<91/,/3+29

3+-=<9/9,=14<1+,4<9,efg,c1+:;.61+2,h3=311>,4<9,̂3:1A:,C7;3+67>,̂.9/4*,b1:*>,3+6,4<9,i1/21+,C7;3+67dj

kB,DE__,l,E_bD,51/67,3/9,E__7,4<34,3/9,*?,:*+:9/+,*+;-,1+,83/41:.;3/,E1/6,_*+79/]341*+,b921*+7,cE_b7d,1+,4<9

:*+41+9+43;,efgj,3+6

mB,Dn*+lE__,l,i.;+9/35;9D,51/67,3/9,+*4,E__,789:197,1+,-*./,8/*@9:4,3/93>,5.4,38893/,*+,-*./,;174,914<9/,59:3.79,*?

4<9,o32;9,g:4,/9p.1/909+47,c?*/,932;97d,*/,c?*/,+*+l932;97d,8*49+413;,7.7:984151;14197,1+,*q7<*/9,3/937,?/*0,:9/431+

4-897,*?,69]9;*809+4,*/,3:41]14197,c9B2B,*q7<*/9,9+9/2-,69]9;*809+4,*/,;*+2;1+9,A7<1+2dB

g;4<*.2<,14,17,108*/43+4,4*,4/-,4*,3]*16,3+6,01+101r9,1083:47,4*,3;;,51/67>,9q*/47,7<*.;6,59,0369>,1+,83/41:.;3/>,4*

3]*16,3+6,01+101r9,1083:47,4*,4<9,51/67,*+,4<17,;174>,9789:13;;-,932;97,3+6,E__,789:197,*?,/3+29=169,:*+:9/+B,s*/

0*/9,1+?*/0341*+,*+,:*+79/]341*+,0937./97,-*.,:3+,108;909+4,4*,<9;8,3]*16,3+6,01+101r9,012/34*/-,51/6,1083:47

3+6,/9p.1/909+47,?*/,932;97>,8;9379,799,4<9,sgt7,?*/,4<979,4*81:7B

uMJIVNPKIYQvJKYVLZPKJHIJKILMKwQJMTJVINNXKIxMSJMZKYXKQxPHQLMKwLQyMSJP

s*/,366141*+3;,69431;7,35*.4,4<9,/9;341]9,*::.//9+:9,3+6,35.+63+:9,*?,5*4<,1+61]16.3;,51/6,789:197,3+6,2/*.87,*?,51/6

789:197,=14<1+,-*./,8/*@9:4,3/93,*q,4<9,g4;3+41:,_*374>,8;9379,]1714,4<9,n*/4<9374,z:93+,{343,̂*/43;B,|<9,̂*/43;,3;7*

*q9/7,6343,3+6,1+?*/0341*+,35*.4,*4<9/,43}3,5971697,51/67,4<34,03-,59,<9;8?.;,4*,-*.,1+,-*./,8/*@9:4,/9]19=B

g;49/+349;->,-*.,03-,6*=+;*36,4<9,51/6,0*69;,/97.;47,A;97,.+69/;-1+2,4<9,8*/43;,0387,4</*.2<,4<9,nzgg,n__zf

C+492/341]9,f4341741:3;,\*69;1+2,3+6,̂/961:41]9,\3881+2,*?,\3/1+9,E1/6,{174/15.41*+7,3+6,g5.+63+:9,*+,4<9,g4;3+41:

z.49/,_*+41+9+43;,f<9;?,8/*@9:4,=958329B

E1/6,4/3:F1+2,6343,:3+,3;7*,8/*]169,366141*+3;,69431;7,35*.4,*::.//9+:9,3+6,<351434,.79,4</*.2<*.4,4<9,-93/>,1+:;.61+2

012/341*+B,\*69;7,/9;-1+2,*+,7./]9-,6343,03-,+*4,1+:;.69,4<17,1+?*/0341*+B,s*/,366141*+3;,1+?*/0341*+,*+,03/1+9,51/6

4/3:F1+2,6343>,799,4<9,{1]1+2,E1/6,f4.6-,3+6,4<9,+3+*432,74.6197,*/,:*+43:4,_3;95,f81929;,*/,̂30,~*/1+2B

GHIJKVRK�KHIOMKMIWNMPKQTKUXKNVPJ[

C?,-*./,8/*@9:4,<37,4<9,8*49+413;,4*,6174./5,*/,F1;;,932;97>,-*.,03-,+996,4*,*5431+,3,89/014,4*,3]*16,]1*;341+2,4<9,o32;9

g:4,7<*.;6,7.:<,1083:47,*::./B

�LQwMLK�TJMLwLMJIJVQTKITZK�PMKQRK�QvLK�VWLIJQLXK�VLZK�MwQLJ

|<9,012/34*/-,51/6,;174,29+9/3496,17,+*4,3,;174,*?,3;;,51/67,1+,-*./,8/*@9:4,3/93>,*+;-,3,7.5794,*?,51/67,*?,8/1*/14-,:*+:9/+B

|*,;93/+,0*/9,35*.4,<*=,-*./,;174,17,29+9/3496>,3+6,799,*841*+7,?*/,169+41?-1+2,=<34,*4<9/,51/67,03-,59,1+,-*./

8/*@9:4,3/93>,8;9379,799,4<9,sgt,��<34,6*97,Ĉ3_,.79,4*,29+9/349,4<9,012/34*/-,51/67,8*49+413;;-,*::.//1+2,1+,0-

789:1A96,;*:341*+�B,̂;9379,59,3=3/9,4<17,/98*/4,8/*]1697,4<9,�8/*5351;14-,*?,8/979+:9�,*?,51/67,=14<1+,4<9,a�,F0,2/16

:9;;c7d,4<34,*]9/;38,-*./,8/*@9:4j,+*4,-*./,9}3:4,8/*@9:4,?**48/1+4B,z+,4<9,2/38<7,8/*]1696>,8;9379,3;7*,;**F,:3/9?.;;-,34

4<9,7./]9-,9q*/4,c1+61:3496,5-,4<9,5;3:F,]9/41:3;,53/d,3+6,?*/,4<9,9}1749+:9,*?,4<9,�+*,6343�,1+61:34*/,c3,/96,<*/1r*+43;

53/dB,g,<12<,7./]9-,9q*/4,17,4<9,F9-,:*08*+9+4B,C?,4<9,7./]9-,9q*/4,17,<12<>,4<9+,4<9,8/*5351;14-,*?,8/979+:9,7:*/9,:3+

59,]19=96,37,0*/9,6989+635;9B,C+,:*+4/374>,3,;*=,7./]9-,9q*/4,53/,*/,+*,6343,53/,093+7,3,;3:F,*?,6343,3+6>

4<9/9?*/9>,3,;3:F,*?,:9/431+4-,35*.4,8/979+:9,*?,4<9,789:197B,|<17,;174,17,+*4,89/?9:4j,14,17,7108;-,3,743/41+2,8*1+4,?*/

169+41?-1+2,=<34,51/67,*?,:*+:9/+,<3]9,4<9,8*49+413;,4*,59,1+,-*./,8/*@9:4,3/93>,=<9+,4<9-,012<4,59,4<9/9>,3+6,1?,4<9-

012<4,59,5/9961+2,c=<1:<,093+7,+9747,012<4,59,8/979+4dB,|<9,;174,<9;87,-*.,F+*=,=<34,4*,;**F,?*/,4*,:*+A/0

8/979+:9>,3+6,<9;87,2.169,-*.,1+,F+*=1+2,=<9+,4*,108;909+4,:*+79/]341*+,0937./97,4*,3]*16,*/,01+101r9,8*49+413;

1083:47,?/*0,-*./,8/*@9:4,3:41]14197>,7<*.;6,8/979+:9,59,:*+A/096B,|*,;93/+,0*/9,35*.4,:*+79/]341*+,0937./97>,]1714

4<9,sgt,�|9;;,09,35*.4,:*+79/]341*+,0937./97,C,:3+,108;909+4,4*,3]*16,*/,01+101r9,1083:47,4*,012/34*/-,51/67�,34

4<9,5*44*0,*?,-*./,012/34*/-,51/6,4/.74,/97*./:97,8329B
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)*+,-,.,/0

123456278947:74;<8=<;>?<8726:@

A6B82C34D43B8EF5E5@<:8568726:@8G262?<:8HB83I<8123456278947:74;<8=<;>?<8@B@3<G8G>@38>6:<F?582

JK5GE234H4743B8L<3<FG4623456J8C56:>C3<:8HB83I<8=<;>?<M8N7<2@<8C5632C383I<846:4D4:>278=<;>?<@835

:4@C>@@826B8O><@3456@85F8C56C<F6@M

PQRSRTUSRTVWTSR)XYRTZUV[\TUPTPQ]\TZŴ UP]WV_

4̀@I8I23CI<F4<@

PQRSRTUSRTVWT)]\QTQUP̂QRS]R\TUPTPQ]\TZŴ UP]WV_
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ACEC acreages above are based on MassGIS calculations and may differ from numbers originally presented in designation documents and other 
ACEC publications due to improvements in accuracy of GIS data and boundary clarifications.  Listed acreages have been rounded to the nearest 
50 or 10 depending on whether boundary clarification has occurred.  For more information please see, 
http://www.mass.gov/dcr/stewardship/acec/aboutMaps.htm. 

MASSACHUSETTS AREAS OF CRITICAL ENVIRONMENTAL CONCERN    
November 2010 
 
Total Approximate Acreage:  268,000 acres  
Approximate acreage and designation date follow ACEC 
names below. 

 

Bourne Back River  
(1,850 acres, 1989)  Bourne 
 
Canoe River Aquifer and Associated Areas (17,200 
acres, 1991)  Easton, Foxborough, Mansfield, Norton, 
Sharon, and Taunton 
 
Cedar Swamp  
(1,650 acres, 1975)  Hopkinton and Westborough  
 
Central Nashua River Valley 
(12,900 acres, 1996)  Bolton, Harvard, Lancaster, and 
Leominster 
 
Cranberry Brook Watershed  
(1,050 acres, 1983)  Braintree and Holbrook 
 
Ellisville Harbor  
(600 acres, 1980)  Plymouth 
 
Fowl Meadow and Ponkapoag Bog  
(8,350 acres, 1992)  Boston, Canton, Dedham, Milton, 
Norwood, Randolph, Sharon, and Westwood 
 

Golden Hills  
(500 acres, 1987)  Melrose, Saugus, and Wakefield  
 
Great Marsh (originally designated as  
 Parker River/Essex Bay) 
(25,500 acres, 1979)  Essex, Gloucester, Ipswich, 
Newbury, and Rowley 
 
Herring River Watershed  
(4,450 acres, 1991)  Bourne and Plymouth 
 
Hinsdale Flats Watershed  
(14,500 acres, 1992)  Dalton, Hinsdale, Peru, and 
Washington 
 
Hockomock Swamp  
(16,950 acres, 1990)  Bridgewater, Easton, Norton, 
Raynham, Taunton, and West Bridgewater 
 
Inner Cape Cod Bay  
(2,600 acres, 1985)  Brewster, Eastham, and Orleans 
 
Kampoosa Bog Drainage Basin   
(1,350 acres, 1995)  Lee and Stockbridge 
 
 

 
Karner Brook Watershed  
(7,000 acres, 1992)  Egremont and Mount Washington 
 
Miscoe, Warren,  and Whitehall Watersheds 
(8,700 acres, 2000) Grafton, Hopkinton, and Upton  
 
Neponset River Estuary   
(1,300 acres, 1995)  Boston, Milton, and Quincy 
 
Petapawag 
(25,680 acres, 2002)  Ayer, Dunstable, Groton, 
Pepperell, and Tyngsborough 
 
Pleasant Bay  
(9,240 acres, 1987)  Brewster, Chatham, Harwich, and 
Orleans 
 
Pocasset River  
(160 acres, 1980)  Bourne 
 
Rumney Marshes  
(2,800 acres, 1988)  Boston, Lynn, Revere, Saugus, 
and Winthrop 
 
Sandy Neck Barrier Beach System 
(9,130 acres, 1978)  Barnstable and Sandwich 
 
Schenob Brook Drainage Basin  
(13,750 acres, 1990)  Mount Washington and Sheffield 
 
Squannassit 
(37,420 acres, 2002)  Ashby, Ayer, Groton, Harvard, 
Lancaster, Lunenburg, Pepperell, Shirley, and 
Townsend 
 
Three Mile River Watershed  
(14,280 acres, 2008)  Dighton, Norton, Taunton 
 
Upper Housatonic River 
(12,280 acres, 2009)  Lee, Lenox, Pittsfield, 
Washington 
 
Waquoit Bay  
(2,580 acres, 1979)  Falmouth and Mashpee 
 
Weir River  
(950 acres, 1986)  Cohasset, Hingham, and Hull 
 
Wellfleet Harbor  
(12,480 acres, 1989)  Eastham, Truro, and Wellfleet 
 
Weymouth Back River  
(800 acres, 1982)  Hingham and Weymouth 



. 

Towns with ACECs within their Boundaries    November 2010
 
TOWN  ACEC                                                  

Ashby  Squannassit 
Ayer  Petapawag 
  Squannassit 
Barnstable Sandy Neck Barrier Beach System 
Bolton  Central Nashua River Valley 
Boston  Rumney Marshes 
  Fowl Meadow and Ponkapoag Bog 
  Neponset River Estuary 
Bourne  Pocasset River 
  Bourne Back River 
  Herring River Watershed 
Braintree Cranberry Brook Watershed 
Brewster  Pleasant Bay 
  Inner Cape Cod Bay 
Bridgewater Hockomock Swamp 
Canton  Fowl Meadow and Ponkapoag Bog 
Chatham Pleasant Bay 
Cohasset Weir River 
Dalton  Hinsdale Flats Watershed 
Dedham  Fowl Meadow and Ponkapoag Bog 
Dighton  Three Mile River Watershed 
Dunstable Petapawag 
Eastham  Inner Cape Cod Bay 
  Wellfleet Harbor 
Easton  Canoe River Aquifer 
  Hockomock Swamp 
Egremont Karner Brook Watershed 
Essex  Great Marsh 
Falmouth Waquoit Bay 
Foxborough Canoe River Aquifer 
Gloucester Great Marsh 
Grafton  Miscoe-Warren-Whitehall 
   Watersheds 
Groton  Petapawag 
  Squannassit 
Harvard  Central Nashua River Valley 
  Squannassit 
Harwich  Pleasant Bay 
Hingham Weir River 
  Weymouth Back River 
Hinsdale  Hinsdale Flats Watershed 
Holbrook Cranberry Brook Watershed 
Hopkinton Miscoe-Warren-Whitehall 
   Watersheds 
  Cedar Swamp 
Hull  Weir River 
Ipswich  Great Marsh 
Lancaster Central Nashua River Valley 
  Squannassit 
Lee  Kampoosa Bog Drainage Basin 
  Upper Housatonic River 
Lenox  Upper Housatonic River 
Leominster Central Nashua River Valley 
Lunenburg Squannassit 
Lynn  Rumney Marshes 
Mansfield Canoe River Aquifer 
Mashpee Waquoit Bay 
Melrose  Golden Hills 
Milton  Fowl Meadow and Ponkapoag Bog 
  Neponset River Estuary 
 

 
TOWN  ACEC 

Mt. Washington Karner Brook Watershed 
  Schenob Brook 
Newbury  Great Marsh 
Norton  Hockomock Swamp 
  Canoe River Aquifer 
  Three Mile River Watershed 
Norwood Fowl Meadow and Ponkapoag Bog 
Orleans  Inner Cape Cod Bay 
  Pleasant Bay 
Pepperell Petapawag 
  Squannassit 
Peru  Hinsdale Flats Watershed 
Pittsfield  Upper Housatonic River 
Plymouth Herring River Watershed 
  Ellisville Harbor 
Quincy  Neponset River Estuary 
Randolph Fowl Meadow and Ponkapoag Bog 
Raynham Hockomock Swamp 
Revere  Rumney Marshes 
Rowley  Great Marsh 
Sandwich Sandy Neck Barrier Beach System 
Saugus  Rumney Marshes 
  Golden Hills 
Sharon  Canoe River Aquifer 
  Fowl Meadow and Ponkapoag Bog 
Sheffield  Schenob Brook 
Shirley  Squannassit 
Stockbridge Kampoosa Bog Drainage Basin 
Taunton  Hockomock Swamp 
  Canoe River Aquifer 
  Three Mile River Watershed 
Truro  Wellfleet Harbor 
Townsend Squannassit 
Tyngsborough Petapawag 
Upton  Miscoe-Warren-Whitehall 
   Watersheds 
Wakefield Golden Hills 
Washington Hinsdale Flats Watershed 
  Upper Housatonic River 
Wellfleet  Wellfleet Harbor 
W Bridgewater Hockomock Swamp 
Westborough Cedar Swamp 
Westwood Fowl Meadow and Ponkapoag Bog 
Weymouth Weymouth Back River 
Winthrop Rumney Marshes 



Updated 02/05/2016 

 

 

 

FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES IN 

MASSACHUSETTS 

 

 

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Barnstable 

Piping Plover Threatened Coastal Beaches All Towns 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 

Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Chatham 

Sandplain gerardia Endangered Open areas with sandy soils. Sandwich and Falmouth. 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers Bourne (north of the Cape Cod Canal) 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Berkshire 

Bog Turtle Threatened Wetlands Egremont and Sheffield 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Bristol 

Piping Plover Threatened Coastal Beaches Fairhaven, Dartmouth, Westport 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean 
Fairhaven, New Bedford, Dartmouth, 

Westport 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers Taunton 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Dukes 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean All Towns 

Piping Plover Threatened Coastal Beaches All Towns 

Northeastern beach 

tiger beetle 
Threatened Coastal Beaches Aquinnah and Chilmark 

Sandplain gerardia Endangered Open areas with sandy soils. West Tisbury 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 

IN MASSACHUSETTS 

Updated 02/05/2016 

 

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Essex 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Gloucester, Essex and Manchester 

Piping Plover Threatened Coastal Beaches 

Gloucester, Essex, Ipswich, Rowley, 

Revere, Newbury, Newburyport and 

Salisbury 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Franklin 

Northeastern 

bulrush 
Endangered Wetlands Montague, Warwick 

Dwarf 

wedgemussel 
Endangered Mill River Whately 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Hampshire 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Hadley 

Puritan tiger beetle Threatened 
Sandy beaches along the Connecticut 

River 
Northampton and Hadley 

Dwarf 

wedgemussel 
Endangered Rivers and Streams. Hatfield, Amherst and Northampton 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Hampden 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Southwick 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Middlesex 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Groton 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Nantucket 

Piping Plover Threatened Coastal Beaches Nantucket 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean Nantucket 

American burying 

beetle 
Endangered Upland grassy meadows Nantucket 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 



FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 

IN MASSACHUSETTS 

Updated 02/05/2016 

 

 

 
1
Migratory only, scattered along the coast in small numbers  

 

-Eastern cougar and gray wolf are considered extirpated in Massachusetts. 

-Endangered gray wolves are not known to be present in Massachusetts, but dispersing individuals 

from source populations in Canada may occur statewide. 

-Critical habitat for the Northern Red-bellied Cooter is present in Plymouth County.  

COUNTY SPECIES 
FEDERAL 

STATUS 
GENERAL LOCATION/HABITAT TOWNS 

Plymouth 

Piping Plover Threatened Coastal Beaches 
Scituate, Marshfield, Duxbury, Plymouth, 

Wareham and Mattapoisett 

Northern Red-

bellied Cooter 
Endangered Inland Ponds and Rivers 

Kingston, Middleborough, Carver, 

Plymouth, Bourne, Wareham, Halifax, 

and Pembroke 

Roseate Tern Endangered Coastal beaches and the Atlantic Ocean 
Plymouth, Marion, Wareham, and 

Mattapoisett. 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Suffolk 

Piping Plover Threatened Coastal Beaches Revere, Winthrop 

Red Knot
1
 Threatened 

Coastal Beaches and Rocky Shores, sand 

and mud flats 
Coastal Towns 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 

Worcester 

Small whorled 

Pogonia 
Threatened 

Forests with somewhat poorly drained 

soils and/or a seasonally high water table 
Leominster 

Northern Long-

eared Bat
 

Threatened 

Final 4(d) 

Rule 

Winter- mines and caves, Summer – wide 

variety of forested habitats 
Statewide 
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APPENDIX D 
 

Laboratory Data Reports 
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Haley & Aldrich, Inc.

129485-010

LOWELL GARAGE NPDES RGP

Client:

Project Name:

Project Number:

07/26/18

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

465 Medford Street, Suite 2200

Charlestown, MA 02129-1400

Mike CronanATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(617) 886-7477Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:07261817:04
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L1827825-01

L1827825-02

Alpha 
Sample ID

HA17-110 (OW)

LOWELL REC WATER

Client ID

ALABANY STREET, BOSTON, MA

ALABANY STREET, BOSTON, MA

Sample 
Location

LOWELL GARAGE NPDES RGP

129485-010

Project Name:
Project Number:

Lab Number: 
Report Date:

L1827825
07/26/18

07/19/18 10:00

07/19/18 10:40

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

07/19/18

07/19/18

Serial_No:07261817:04
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LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

Lab Number:

Report Date:
L1827825

07/26/18

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

Serial_No:07261817:04
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Case Narrative (continued)

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

Lab Number:

Report Date:
L1827825

07/26/18

Report Revision

July 26, 2018:  The project number has been amended. 

Sample Receipt

The analyses performed were specified by the client.

Microextractables

The WG1138442-3 MS recovery, performed on L1827825-01 (HA17-110 (OW)), is outside the acceptance 

criteria for 1,2-dibromoethane (124%).

Semivolatile Organics by SIM

WG1138228: A Matrix Spike and Matrix Spike Duplicate were prepared with the sample batch, however, the 

native sample was not available for reporting; therefore, the Matrix Spike and Matrix Spike Duplicate results 

could not be reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  07/26/18                  

Serial_No:07261817:04
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ORGANICS

Serial_No:07261817:04
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VOLATILES

Serial_No:07261817:04
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FF

Methylene chloride

1,1-Dichloroethane

Carbon tetrachloride

1,1,2-Trichloroethane

Tetrachloroethene

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Toluene

Ethylbenzene

Vinyl chloride

1,1-Dichloroethene

cis-1,2-Dichloroethene

Trichloroethene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

p/m-Xylene

o-xylene

Xylenes, Total

Acetone¹

Methyl tert butyl ether

Tert-Butyl Alcohol

Tertiary-Amyl Methyl Ether

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Volatile Organics by GC/MS - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

1.0

1.5

1.0

1.5

1.5

1.5

2.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

5.0

5.0

2.0

1.0

1.0

10

10

100

20

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water
Analytical Method:
Analytical Date:
Analyst:

128,624.1
07/22/18 23:02
GT

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07261817:04
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Parameter Result Dilution FactorQualifier Units RL

Volatile Organics by GC/MS - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Pentafluorobenzene

Fluorobenzene

4-Bromofluorobenzene

111

113

99

60-140

60-140

60-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

MDL

Sample Depth:

Serial_No:07261817:04
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1,4-Dioxane

Parameter Result Dilution Factor

ND ug/l 1

Qualifier Units RL

Volatile Organics by GC/MS-SIM - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

50

Fluorobenzene

4-Bromofluorobenzene

122

100

60-140

60-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water
Analytical Method:
Analytical Date:
Analyst:

128,624.1-SIM
07/22/18 23:02
GT

MDL

--

Sample Depth:

Serial_No:07261817:04
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1,2-Dibromoethane

Parameter Result Dilution Factor

ND ug/l 1

Qualifier Units RL

Microextractables by GC - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

0.010

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

14,504.1
07/23/18 17:51
AWS

EPA 504.1
Extraction Date: 07/23/18 16:35

MDL

-- A

Column

Sample Depth:

Serial_No:07261817:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/23/18 17:03
14,504.1Analytical Method:

Analytical Date:
Extraction Method: EPA 504.1
Extraction Date: 07/23/18 16:35

07/26/18

Analyst: AWS

1,2-Dibromoethane

Parameter Result

ND

RL

0.010ug/l

UnitsQualifier

Microextractables by GC - Westborough Lab for sample(s):   01    Batch:   WG1138442-1  

MDL

-- A

Serial_No:07261817:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/22/18 18:47
128,624.1Analytical Method:

Analytical Date:

07/26/18

Analyst: AD

Methylene chloride

1,1-Dichloroethane

Carbon tetrachloride

1,1,2-Trichloroethane

Tetrachloroethene

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Toluene

Ethylbenzene

Vinyl chloride

1,1-Dichloroethene

cis-1,2-Dichloroethene

Trichloroethene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

p/m-Xylene

o-xylene

Xylenes, Total

Acetone¹

Methyl tert butyl ether

Tert-Butyl Alcohol

Tertiary-Amyl Methyl Ether

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

1.0

1.5

1.0

1.5

1.5

1.5

2.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

5.0

5.0

2.0

1.0

1.0

10

10

100

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

Volatile Organics by GC/MS - Westborough Lab for sample(s):   01    Batch:   WG1138516-8  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07261817:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/22/18 18:47
128,624.1Analytical Method:

Analytical Date:

07/26/18

Analyst: AD

Parameter Result RLUnitsQualifier

Volatile Organics by GC/MS - Westborough Lab for sample(s):   01    Batch:   WG1138516-8  

Pentafluorobenzene

Fluorobenzene

4-Bromofluorobenzene

110

111

97

60-140

60-140

60-140

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

Serial_No:07261817:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/22/18 18:47
128,624.1-SIMAnalytical Method:

Analytical Date:

07/26/18

Analyst: AD

1,4-Dioxane

Parameter Result

ND

RL

50ug/l

UnitsQualifier

Volatile Organics by GC/MS-SIM - Westborough Lab for sample(s):   01    Batch:   WG1138564-4  

Fluorobenzene

4-Bromofluorobenzene

121

98

60-140

60-140

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

Serial_No:07261817:04
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1,2-Dibromoethane  117 - 80-120 -

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Microextractables by GC - Westborough Lab  Associated sample(s):   01    Batch:   WG1138442-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual Qual Qual Column

A

Serial_No:07261817:04
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Methylene chloride

1,1-Dichloroethane

Carbon tetrachloride

1,1,2-Trichloroethane

Tetrachloroethene

1,2-Dichloroethane

1,1,1-Trichloroethane

Benzene

Toluene

Ethylbenzene

Vinyl chloride

1,1-Dichloroethene

cis-1,2-Dichloroethene

Trichloroethene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

p/m-Xylene

o-xylene

Acetone¹

Methyl tert butyl ether

Tert-Butyl Alcohol

Tertiary-Amyl Methyl Ether

 100

 90

 100

 90

 95

 100

 105

 105

 100

 100

 100

 95

 100

 95

 90

 90

 95

 100

 95

 90

 90

 78

 95

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

60-140

50-150

70-130

70-130

70-130

70-130

70-130

65-135

70-130

60-140

5-195

50-150

60-140

65-135

65-135

70-130

65-135

60-140

60-140

40-160

60-140

60-140

60-140

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

28

49

41

45

39

49

36

61

41

63

66

32

30

48

57

43

57

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Volatile Organics by GC/MS - Westborough Lab  Associated sample(s):   01    Batch:   WG1138516-7        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual Qual Qual

Serial_No:07261817:04
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Volatile Organics by GC/MS - Westborough Lab  Associated sample(s):   01    Batch:   WG1138516-7        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Pentafluorobenzene
Fluorobenzene
4-Bromofluorobenzene

103
106
97

60-140
60-140
60-140

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/26/18

Acceptance
Criteria

Qual Qual Qual

Serial_No:07261817:04
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1,4-Dioxane  120 - 60-140 - 20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Volatile Organics by GC/MS-SIM - Westborough Lab  Associated sample(s):   01    Batch:   WG1138564-3        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Fluorobenzene
4-Bromofluorobenzene

115
96

60-140
60-140

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/26/18

Acceptance
Criteria

Qual Qual Qual

Serial_No:07261817:04
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1,2-Dibromoethane ND 0.309  124 - - 80-120 - 20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery RPD

RPD 
Limits

Microextractables by GC - Westborough Lab   Associated sample(s): 01    QC Batch ID: WG1138442-3     QC Sample: L1827825-01    Client ID:  HA17-110 (OW) 

0.25

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Recovery
LimitsQual Qual

Q

Qual Column

A

Serial_No:07261817:04
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SEMIVOLATILES

Serial_No:07261817:04
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FF

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

Qualifier Units RL

Semivolatile Organics by GC/MS - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

2.2

5.0

5.0

5.0

5.0

5.0

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

64

69

77

15-314

55-108

52-109

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

129,625.1
07/24/18 15:33
ALS

EPA 625.1
Extraction Date: 07/23/18 09:01

MDL

--

--

--

--

--

--

Sample Depth:

Serial_No:07261817:04
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Pentachlorophenol

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

Semivolatile Organics by GC/MS-SIM - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

1.0

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

43

34

76

63

88

70

35-77

24-61

15-314

55-108

52-123

52-109

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

129,625.1-SIM
07/24/18 11:35
DV

EPA 625.1
Extraction Date: 07/23/18 08:54

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07261817:04

Page 22 of 55



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/23/18 23:19
129,625.1Analytical Method:

Analytical Date:
Extraction Method: EPA 625.1
Extraction Date: 07/22/18 11:35

07/26/18

Analyst: SZ

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

Parameter Result

ND

ND

ND

ND

ND

ND

RL

2.2

5.0

5.0

5.0

5.0

5.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

Semivolatile Organics by GC/MS - Westborough Lab for sample(s):   01    Batch:   WG1138227-1  

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

91

81

98

15-314

55-108

52-109

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

--

--

--

--

--

Serial_No:07261817:04
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/23/18 16:45
129,625.1-SIMAnalytical Method:

Analytical Date:
Extraction Method: EPA 625.1
Extraction Date: 07/22/18 11:50

07/26/18

Analyst: DV

Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Pentachlorophenol

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

0.10

1.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

Semivolatile Organics by GC/MS-SIM - Westborough Lab for sample(s):   01    Batch:   WG1138228-1  

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

50

38

91

70

95

82

35-77

24-61

15-314

55-108

52-123

52-109

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07261817:04
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Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

 85

 87

 90

 91

 85

 83

-

-

-

-

-

-

29-137

1-140

8-120

19-132

1-120

1-120

-

-

-

-

-

-

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Semivolatile Organics by GC/MS - Westborough Lab  Associated sample(s):   01    Batch:   WG1138227-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Nitrobenzene-d5
2-Fluorobiphenyl
4-Terphenyl-d14

97
81
99

15-314
55-108
52-109

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/26/18

Acceptance
Criteria

Qual Qual Qual

Serial_No:07261817:04
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Pentachlorophenol

 88

 99

 85

 90

 94

 94

 95

 92

 91

 94

 81

 92

 90

 83

 85

 98

 68

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

60-132

43-121

36-120

42-133

32-148

42-140

25-146

44-140

54-126

43-120

1-195

70-120

65-120

1-200

1-151

70-120

38-152

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Semivolatile Organics by GC/MS-SIM - Westborough Lab  Associated sample(s):   01    Batch:   WG1138228-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual Qual Qual

Serial_No:07261817:04

Page 26 of 55



Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Semivolatile Organics by GC/MS-SIM - Westborough Lab  Associated sample(s):   01    Batch:   WG1138228-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
4-Terphenyl-d14

55
42
96
74
95
88

35-77
24-61
15-314
55-108
52-123
52-109

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/26/18

Acceptance
Criteria

Qual Qual Qual

Serial_No:07261817:04
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PCBS
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FF

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1

1

1

1

1

1

1

Qualifier Units RL

Polychlorinated Biphenyls by GC - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

0.250

0.250

0.250

0.250

0.250

0.250

0.200

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

86

48

90

65

37-123

38-114

37-123

38-114

Acceptance 
Criteria

A

A

B

B

Surrogate % Recovery Qualifier Column

07/26/18

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Matrix: Water Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

127,608.3
07/24/18 03:50
JW

EPA 608.3

EPA 3665A
Extraction Date: 07/23/18 00:20

Cleanup Date: 07/23/18
Cleanup Method: EPA 3660B
Cleanup Date: 07/23/18

MDL

--

--

--

--

--

--

--

A

A

A

A

A

A

A

Column

Sample Depth:

Serial_No:07261817:04

Page 29 of 55



Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/24/18 02:23
127,608.3Analytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 608.3

EPA 3665A
Extraction Date: 07/22/18 14:09

07/26/18

Cleanup Method: EPA 3660B

Analyst: JW

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Parameter Result

ND

ND

ND

ND

ND

ND

ND

RL

0.250

0.250

0.250

0.250

0.250

0.250

0.200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

UnitsQualifier

Polychlorinated Biphenyls by GC - Westborough Lab for sample(s):   01    Batch:   WG1138251-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

58

44

58

53

37-123

38-114

37-123

38-114

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 07/23/18

Cleanup Date: 07/23/18

MDL

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

B

B

Serial_No:07261817:04
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Aroclor 1016

Aroclor 1260

 77

 48

-

-

50-140

8-140

-

-

36

38

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Polychlorinated Biphenyls by GC - Westborough Lab  Associated sample(s):   01    Batch:   WG1138251-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

59
41
58
49

37-123
38-114
37-123
38-114

A
A
B
B

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

07/26/18

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:07261817:04
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METALS

Serial_No:07261817:04
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FF

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

SAMPLE RESULTS

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

Matrix: Water

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Field Prep: Refer to COC

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

Total Metals - Mansfield Lab                               

Total Hardness by SM 2340B - Mansfield Lab                               

General Chemistry - Mansfield Lab                               

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Iron, Total

Lead, Total

Mercury, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Hardness

Chromium, Trivalent

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

269

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.00400

0.00100

0.00020

0.00100

0.00100

0.050

0.00100

0.00020

0.00200

0.00500

0.00040

0.01000

0.660

0.010

07/23/18 19:02

07/23/18 19:02

07/23/18 19:02

07/23/18 19:02

07/23/18 19:02

07/21/18 09:04

07/23/18 19:02

07/24/18 14:19

07/23/18 19:02

07/23/18 19:02

07/23/18 19:02

07/23/18 19:02

07/21/18 09:04

07/23/18 19:02

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

3,200.8

3,245.1

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

107,-

AM

AM

AM

AM

AM

PE

AM

MG

AM

AM

AM

AM

PE

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 15:31

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 245.1

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

NA

Prep
MethodMDL

--

--

--

--

--

--

--

--

--

--

--

--

NA

--

Sample Depth:

Serial_No:07261817:04
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FF

Parameter

Parameter

Parameter

Result

Result

Result

Dilution 
Factor

Dilution 
Factor

Dilution 
Factor

Qualifier

Qualifier

Qualifier

Units

Units

Units

RL

RL

RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Date
Analyzed

Date
Analyzed

Date
Analyzed

Analytical
Method

Analytical
Method

Analytical
Method

Analyst

Analyst

Analyst

Date 
Prepared

Date 
Prepared

Date 
Prepared

07/26/18

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

Hardness

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

0.00400

0.00100

0.00020

0.00100

0.00100

0.00100

0.00200

0.00500

0.00040

0.01000

0.050

0.660

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/23/18 15:28

07/24/18 15:17

07/24/18 15:17

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

19,200.7

AM

AM

AM

AM

AM

AM

AM

AM

AM

AM

LC

LC

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

07/20/18 12:00

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1137803-1    

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1137804-1    

Total Hardness by SM 2340B - Mansfield Lab  for sample(s):  01   Batch:  WG1137804-1    

EPA 3005A

EPA 3005A

EPA 3005A

Digestion Method:

Digestion Method:

Digestion Method:

Prep Information

Prep Information

Prep Information

MDL

MDL

MDL

--

--

--

--

--

--

--

--

--

--

--

NA

Serial_No:07261817:04
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Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

07/26/18

Mercury, Total ND mg/l 10.00020 07/24/18 13:33 3,245.1 MG07/20/18 15:31

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1137878-1    

EPA 245.1Digestion Method:

Prep Information

MDL

--

Serial_No:07261817:04
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Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

Hardness

Mercury, Total

 105

 106

 112

 98

 106

 110

 98

 108

 110

 109

 106

 97

 109

-

-

-

-

-

-

-

-

-

-

-

-

-

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

-

-

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1137803-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1137804-2        

Total Hardness by SM 2340B - Mansfield Lab  Associated sample(s): 01    Batch: WG1137804-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1137878-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual Qual Qual

Serial_No:07261817:04
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Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0011

ND

1.608

0.4133

0.0028

0.0194

ND

ND

0.0104

0.4554

0.1240

0.05986

0.2091

0.2802

0.6117

0.5180

0.1250

0.05833

0.5555

0.5056

0.08557

0.06001

1.849

0.6847

0.5984

0.5198

0.06899

0.05749

0.5585

 91

 103

 117

 104

 112

 120

 104

 104

 117

 111

 101

 70

 118

 120

 108

 117

 100

 57

 115

 110

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137803-3     QC Sample: L1827677-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137803-5     QC Sample: L1827677-02    Client ID:  MS Sample 

0.5

0.12

0.051

0.2

0.25

0.51

0.5

0.12

0.05

0.5

0.5

0.12

0.051

0.2

0.25

0.51

0.5

0.12

0.05

0.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual

Q

Qual Qual

Serial_No:07261817:04
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Iron, Total

Hardness

Iron, Total

Hardness

Mercury, Total

Mercury, Total

ND

15.2

105

19.5

ND

ND

1.10

79.8

104

84.0

0.00494

0.00500

 110

 98

 0

 98

 99

 100

-

-

-

-

-

-

-

-

-

-

-

-

75-125

75-125

75-125

75-125

70-130

70-130

-

-

-

-

-

-

20

20

20

20

20

20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137804-3     QC Sample: L1827677-01    Client ID:  MS Sample 

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137804-3     QC Sample: L1827677-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137804-7     QC Sample: L1827677-02    Client ID:  MS Sample 

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137804-7     QC Sample: L1827677-02    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137878-3     QC Sample: L1827615-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1137878-5     QC Sample: L1827615-02    Client ID:  MS Sample 

1

66.2

1

66.2

0.005

0.005

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Q

Serial_No:07261817:04
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Iron, Total

Iron, Total

Mercury, Total

Mercury, Total

ND

105

ND

ND

ND

101

ND

ND

mg/l

mg/l

mg/l

mg/l

NC

4

NC

NC

20

20

20

20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1137804-4    QC Sample:  L1827677-01  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1137804-8    QC Sample:  L1827677-02  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1137878-4    QC Sample:  L1827615-01  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1137878-6    QC Sample:  L1827615-02  Client ID:  DUP Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1827825Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

07/26/18

Qual

Serial_No:07261817:04
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INORGANICS
&

MISCELLANEOUS
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FF

HA17-110 (OW)Client ID:
07/19/18 10:00Date Collected:
07/19/18Date Received:

Parameter Result
Dilution 
Factor

Matrix: Water

ALABANY STREET, BOSTON, MASample Location:

L1827825-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Refer to COC

General Chemistry - Westborough Lab

Anions by Ion Chromatography - Westborough Lab

SALINITY

Solids, Total Suspended

Cyanide, Total

Chlorine, Total Residual

Nitrogen, Ammonia

TPH, SGT-HEM

Phenolics, Total

Chromium, Hexavalent

Chloride

ND

9.7

0.005

ND

ND

ND

ND

ND

779.

SU

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

25

2.0

5.0

0.005

0.02

0.075

4.00

0.030

0.010

12.5

07/21/18 02:57

07/20/18 23:59

07/23/18 14:25

07/20/18 07:00

07/20/18 22:56

07/21/18 01:30

07/21/18 05:57

07/20/18 06:38

07/23/18 02:33

121,2520B

121,2540D

121,4500CN-CE

121,4500CL-D

121,4500NH3-BH

74,1664A

4,420.1

1,7196A

44,300.0

MA

CW

LH

MA

AT

MM

GD

MA

JR

Date 
Prepared

-

-

07/23/18 12:00

-

07/20/18 12:14

07/20/18 23:55

07/20/18 07:46

07/20/18 06:00

-

07/26/18

MDL

--

NA

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07261817:04
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FF

LOWELL REC WATERClient ID:
07/19/18 10:40Date Collected:
07/19/18Date Received:

Parameter Result
Dilution 
Factor

Matrix: Water

ALABANY STREET, BOSTON, MASample Location:

L1827825-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
SALINITY

pH    (H)

Nitrogen, Ammonia

ND

6.7

0.119

SU

SU

mg/l

1

1

1

2.0

-

0.075

07/21/18 02:57

07/20/18 07:27

07/20/18 22:58

121,2520B

121,4500H+-B

121,4500NH3-BH

MA

MA

AT

Date 
Prepared

-

-

07/20/18 12:14

07/26/18

MDL

--

NA

--

Sample Depth:

Serial_No:07261817:04
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FF

Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1827825

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

07/26/18

Chromium, Hexavalent

Chlorine, Total Residual

Nitrogen, Ammonia

Phenolics, Total

TPH, SGT-HEM

Solids, Total Suspended

Cyanide, Total

Chloride

ND

ND

ND

ND

ND

ND

ND

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

0.010

0.02

0.075

0.030

4.00

5.0

0.005

0.500

07/20/18 06:36

07/20/18 07:00

07/20/18 22:52

07/21/18 05:53

07/21/18 01:30

07/20/18 23:59

07/23/18 14:09

07/22/18 18:09

1,7196A

121,4500CL-D

121,4500NH3-BH

4,420.1

74,1664A

121,2540D

121,4500CN-CE

44,300.0

MA

MA

AT

GD

MM

CW

LH

JR

07/20/18 06:00

-

07/20/18 12:14

07/20/18 07:46

07/20/18 23:55

-

07/23/18 12:00

-

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1137646-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1137685-1    

General Chemistry - Westborough Lab  for sample(s):  01-02   Batch:  WG1137708-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1137713-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1137900-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1137984-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1138445-1    

Anions by Ion Chromatography - Westborough Lab  for sample(s):  01   Batch:  WG1138629-1    

MDL

--

--

--

--

--

NA

--

--

Serial_No:07261817:04
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Chromium, Hexavalent

pH

Chlorine, Total Residual

Nitrogen, Ammonia

Phenolics, Total

TPH

SALINITY

 92

 100

 93

 96

 86

 72

 99

-

-

-

-

-

-

-

85-115

99-101

90-110

80-120

70-130

64-132

-

-

-

-

-

-

-

20

5

20

34

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1137646-2       

General Chemistry - Westborough Lab  Associated sample(s): 02    Batch: WG1137679-1       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1137685-2       

General Chemistry - Westborough Lab  Associated sample(s): 01-02    Batch: WG1137708-2       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1137713-2       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1137900-2       

General Chemistry - Westborough Lab  Associated sample(s): 01-02    Batch: WG1138040-1       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual Qual Qual

Serial_No:07261817:04
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Cyanide, Total

Chloride

 98

 104

-

-

90-110

90-110

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1138445-2       

Anions by Ion Chromatography - Westborough Lab  Associated sample(s): 01    Batch: WG1138629-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Serial_No:07261817:04
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Chromium, Hexavalent

Chlorine, Total Residual

Nitrogen, Ammonia

Phenolics, Total

TPH

Cyanide, Total

Chloride

ND

ND

ND

ND

ND

ND

24.4

0.096

0.24

3.88

0.34

11.4

0.203

27.3

 96

 97

 97

 84

 56

 102

 73

-

-

-

-

-

-

-

-

-

-

-

-

-

-

85-115

80-120

80-120

70-130

64-132

90-110

90-110

-

-

-

-

-

-

-

20

20

20

20

34

30

18

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1137646-4     QC Sample: L1827825-01    Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1137685-4     QC Sample: L1827825-01    Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab Associated sample(s): 01-02    QC Batch ID: WG1137708-4     QC Sample: L1827825-01    Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1137713-4     QC Sample: L1827825-01    Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1137900-4     QC Sample: L1827615-02    Client ID:  MS Sample 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1138445-4     QC Sample: L1827664-02    Client ID:  MS Sample 

Anions by Ion Chromatography - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1138629-3     QC Sample: L1827677-06    Client ID:  MS 
Sample 

0.1

0.248

4

0.4

20.2

0.2

4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1827825

07/26/18

Qual

Q

Q

Qual Qual

Serial_No:07261817:04
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Chromium, Hexavalent

pH    (H)

Chlorine, Total Residual

Nitrogen, Ammonia

Phenolics, Total

TPH

Solids, Total Suspended

SALINITY

Cyanide, Total

ND

6.7

ND

ND

ND

ND

80

ND

ND

ND

6.7

ND

ND

ND

ND

68

ND

ND

mg/l

SU

mg/l

mg/l

mg/l

mg/l

mg/l

SU

mg/l

NC

0

NC

NC

NC

NC

16

NC

NC

20

5

20

20

20

34

29

30

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1137646-3    QC Sample:  L1827825-01  Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab  Associated sample(s):  02    QC Batch ID:  WG1137679-2    QC Sample:  L1827825-02  Client ID:  LOWELL REC 
WATER 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1137685-3    QC Sample:  L1827825-01  Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab  Associated sample(s):  01-02    QC Batch ID:  WG1137708-3    QC Sample:  L1827825-01  Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1137713-3    QC Sample:  L1827825-01  Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1137900-3    QC Sample:  L1827615-01  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1137984-2    QC Sample:  L1828047-01  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01-02    QC Batch ID:  WG1138040-2    QC Sample:  L1827825-01  Client ID:  HA17-110 (OW) 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1138445-3    QC Sample:  L1827664-01  Client ID:  DUP Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1827825Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

07/26/18

Qual

Serial_No:07261817:04
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Chloride 24.4 24.4 mg/l 0 18

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Anions by Ion Chromatography - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1138629-4    QC Sample:  L1827677-06  Client ID:  DUP 
Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1827825Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

07/26/18

Serial_No:07261817:04
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*Values in parentheses indicate holding time in days

L1827825-01A

L1827825-01A1

L1827825-01B

L1827825-01B1

L1827825-01C

L1827825-01C1

L1827825-01D

L1827825-01E

L1827825-01F

L1827825-01G

L1827825-01H

L1827825-01I

L1827825-01J

L1827825-01K

L1827825-01L

L1827825-01M

L1827825-01N

L1827825-01O

L1827825-01P

L1827825-01Q

L1827825-01R

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Vial Na2S2O3 preserved

Plastic 250ml HNO3 preserved

Plastic 250ml HNO3 preserved

Plastic 950ml unpreserved

Amber 120ml unpreserved

Plastic 250ml NaOH preserved

Amber 950ml H2SO4 preserved

Plastic 950ml unpreserved

Amber 1000ml HCl preserved

Amber 1000ml HCl preserved

Amber 1000ml Na2S2O3

Amber 1000ml Na2S2O3

Amber 1000ml Na2S2O3

Amber 1000ml Na2S2O3

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

<2

<2

7

7

7

<2

7

NA

NA

7

7

7

7

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

3.8

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

LOWELL GARAGE NPDES RGP

129485-010

624.1-RGP(7),624.1-SIM-RGP(7)

624.1-RGP(7),624.1-SIM-RGP(7)

624.1-RGP(7),624.1-SIM-RGP(7)

624.1-RGP(7),624.1-SIM-RGP(7)

624.1-RGP(7),624.1-SIM-RGP(7)

624.1-RGP(7),624.1-SIM-RGP(7)

504(14)

504(14)

HOLD-METAL-DISSOLVED(180)

CD-2008T(180),NI-2008T(180),ZN-
2008T(180),CU-2008T(180),FE-
UI(180),HARDU(180),AG-2008T(180),AS-
2008T(180),HG-U(28),SE-2008T(180),CR-
2008T(180),PB-2008T(180),SB-2008T(180)

CL-300(28),HEXCR-7196(1),TRC-4500(1)

SALINITY(28)

TCN-4500(14)

TPHENOL-420(28)

TSS-2540(7)

TPH-1664(28)

TPH-1664(28)

625.1-SIM-RGP(7)

625.1-SIM-RGP(7)

625.1-RGP(7)

625.1-RGP(7)

Project Name:

Project Number:

L1827825Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/26/18

Were project specific reporting limits specified? YES

<2

<2

7

7

7

<2

7

7

7

7

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:07261817:04
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*Values in parentheses indicate holding time in days

L1827825-01S

L1827825-01T

L1827825-01U

L1827825-02A

L1827825-02B

L1827825-02C

Amber 1000ml Na2S2O3

Amber 1000ml Na2S2O3

Plastic 500ml H2SO4 preserved

Plastic 60ml unpreserved

Amber 120ml unpreserved

Plastic 500ml H2SO4 preserved

A

A

A

A

A

A

7

7

<2

7

7

<2

3.8

3.8

3.8

3.8

3.8

3.8

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

LOWELL GARAGE NPDES RGP

129485-010

PCB-608.3(7)

PCB-608.3(7)

NH3-4500(28)

PH-4500(.01)

SALINITY(28)

NH3-4500(28)

Project Name:

Project Number:

L1827825Lab Number:

Report Date:

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/26/18

7

7

<2

7

7

<2

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:07261817:04
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1827825LOWELL GARAGE NPDES RGP

129485-010 07/26/18

Acronyms

EDL

EMPC

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample¿s toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1827825LOWELL GARAGE NPDES RGP

129485-010 07/26/18

Data Qualifiers

A

B

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:07261817:04
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1

3

4

14

19

44

74

107

121

127

128

129

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - IV, 2007.

Methods for the Determination of Metals in Environmental Samples, Supplement I. 
EPA/600/R-94/111. May 1994.

Methods for Chemical Analysis of Water and Wastes.  EPA 600/4-79-020.  Revised 
March 1983.

Methods for the Determination of Organic Compounds in Finished Drinking Water and 
Raw Source Water.  EPA/600/4-88/039, Revised July 1991.

Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element 
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal 
Regulations). July 1, 1999 edition.

Methods for the Determination of Inorganic Substances in Environmental Samples, 
EPA/600/R-93/100, August 1993.

Method 1664,Revision A: N-Hexane Extractable Material (HEM; Oil & Grease) and 
Silica Gel Treated N-Hexane Extractable Material (SGT-HEM; Non-polar Material) by 
Extraction and Gravimetry, EPA-821-R-98-002, February 1999.

Alpha Analytical - In-house calculation method.

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Method 608.3: Organochlorine Pesticides and PCBs by GC/HSD, EPA 821-R-16-009, 
December 2016.

Method 624.1: Purgeables by GC/MS, EPA 821-R-16-008, December 2016.

Method 625.1: Base/Neutrals and Acids by GC/MS, EPA 821-R-16-007, December 
2016.

Project Name:

Project Number:

Lab Number:

Report Date:

L1827825LOWELL GARAGE NPDES RGP

129485-010

REFERENCES 

07/26/18
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 11 
Department: Quality Assurance  Published Date: 1/8/2018 4:15:49 PM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 

Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 

 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, 
SM4500SO4-E, SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, SM9222D.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Al, Ba, Be, Cd, Cr, Cu, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg. 
EPA 522. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager. 
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L1829832

Haley & Aldrich, Inc.

129485-010

LOWELL GARAGE NPDES RGP

Client:

Project Name:

Project Number:

08/07/18

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

465 Medford Street, Suite 2200

Charlestown, MA 02129-1400

Mike CronanATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(617) 886-7477Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:08071821:29
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L1829832-01

Alpha 
Sample ID

LOWELL REC WATER

Client ID

ALBANY STREET, BOSTON, MA

Sample 
Location

LOWELL GARAGE NPDES RGP

129485-010

Project Name:
Project Number:

Lab Number: 
Report Date:

L1829832
08/07/18

08/01/18 10:15

Collection 
Date/TimeMatrix Receive Date

WATER 08/01/18
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LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

Lab Number:

Report Date:
L1829832

08/07/18

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all 

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter 

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified Compounds

(TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target Compound List, 

even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality control corrective 

action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" or "RE", 

respectively. When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element

are noted in the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside

the listed Acceptance Criteria is bolded in the report. All specific QC information is also incorporated in the Data Usability format of our Data 

Merger tool where it can be reviewed along with any associated usability implications. Soil/sediments, solids and tissues are reported on a 

dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms used in this report are provided in the Glossary 

located at the back of the report. 

In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria for CAM and RCP methods allow for some 

quality control failures to occur and still be within method compliance.  In these instances the specific failure is not narrated but noted in the 

associated QC table. The information is also incorporated in the Data Usability format of our Data Merger tool where it can be reviewed 

along with any associated usability implications.

Please see the associated ADEx data file for a comparison of laboratory reporting limits that were achieved with the regulatory Numerical 

Standards requested on the Chain of Custody.

HOLD POLICY

For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 calendar days 

from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put on hold unless 

you have contacted your Client Service Representative and made arrangements for Alpha to continue to hold the samples. Air canisters will 

be disposed after 3 business days from the date the project is completed.

Please contact Client Services at 800-624-9220 with any questions.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  08/07/18                  
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FF

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

SAMPLE RESULTS

LOWELL REC WATERClient ID:
08/01/18 10:15Date Collected:
08/01/18Date Received:

Matrix: Water

ALBANY STREET, BOSTON, MASample Location:

L1829832-01Lab ID:

Field Prep: Not Specified

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

Total Metals - Mansfield Lab                               

Total Hardness by SM 2340B - Mansfield Lab                               

General Chemistry - Mansfield Lab                               

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Iron, Total

Lead, Total

Mercury, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Hardness

Chromium, Trivalent

ND

0.00157

ND

0.00236

0.01463

1.63

0.00921

ND

0.00273

ND

ND

0.06319

22.6

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.00400

0.00100

0.00020

0.00100

0.00100

0.050

0.00100

0.00020

0.00200

0.00500

0.00040

0.01000

0.660

0.010

08/06/18 19:00

08/06/18 19:00

08/06/18 19:00

08/06/18 19:00

08/06/18 19:00

08/06/18 14:39

08/06/18 19:00

08/04/18 14:16

08/06/18 19:00

08/06/18 19:00

08/06/18 19:00

08/06/18 19:00

08/06/18 14:39

08/06/18 19:00

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

3,200.8

3,245.1

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

107,-

MG

MG

MG

MG

MG

LC

MG

KA

MG

MG

MG

MG

LC

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/03/18 11:52

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 245.1

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

NA

Prep
MethodMDL

--

--

--

--

--

--

--

--

--

--

--

--

NA

--

Sample Depth:

Serial_No:08071821:29
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FF

Parameter

Parameter

Parameter

Result

Result

Result

Dilution 
Factor

Dilution 
Factor

Dilution 
Factor

Qualifier

Qualifier

Qualifier

Units

Units

Units

RL

RL

RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1829832

Date
Analyzed

Date
Analyzed

Date
Analyzed

Analytical
Method

Analytical
Method

Analytical
Method

Analyst

Analyst

Analyst

Date 
Prepared

Date 
Prepared

Date 
Prepared

08/07/18

Mercury, Total

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

0.00020

0.00400

0.00100

0.00020

0.00100

0.00100

0.00100

0.00200

0.00500

0.00040

0.01000

0.050

08/04/18 12:43

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 17:41

08/06/18 10:10

3,245.1

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

KA

MG

MG

MG

MG

MG

MG

MG

MG

MG

MG

LC

08/03/18 11:52

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

08/04/18 10:15

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1142701-1    

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1142937-1    

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1142939-1    

EPA 245.1

EPA 3005A

EPA 3005A

Digestion Method:

Digestion Method:

Digestion Method:

Prep Information

Prep Information

Prep Information

MDL

MDL

MDL

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:08071821:29
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Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1829832

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

08/07/18

Hardness ND mg/l 10.660 08/06/18 15:25 19,200.7 LC08/04/18 10:15

Total Hardness by SM 2340B - Mansfield Lab  for sample(s):  01   Batch:  WG1142939-1    

EPA 3005ADigestion Method:

Prep Information

MDL

NA

Serial_No:08071821:29
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Mercury, Total

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

Hardness

 105

 96

 101

 101

 97

 101

 102

 99

 104

 99

 104

 107

 102

-

-

-

-

-

-

-

-

-

-

-

-

-

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

-

-

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1142701-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1142937-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1142939-2        

Total Hardness by SM 2340B - Mansfield Lab  Associated sample(s): 01    Batch: WG1142939-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

Qual Qual Qual

Serial_No:08071821:29
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Mercury, Total

Mercury, Total

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

ND

ND

ND

0.00154

ND

ND

0.00117

0.00146

0.00308

ND

ND

0.01686

0.00403

0.00382

0.6227

0.1215

0.04939

0.1950

0.2430

0.5129

0.4900

0.1133

0.04751

0.5183

 81

 76

 124

 100

 97

 98

 97

 100

 97

 94

 95

 100

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

-

-

-

-

-

-

-

-

-

-

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142701-3     QC Sample: L1829015-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142701-5     QC Sample: L1829016-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142937-3     QC Sample: L1829833-01    Client ID:  MS Sample 

0.005

0.005

0.5

0.12

0.051

0.2

0.25

0.51

0.5

0.12

0.05

0.5

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

Qual Qual Qual

Serial_No:08071821:29
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Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

Hardness

Iron, Total

Hardness

ND

0.00155

ND

ND

0.00254

0.00389

0.00395

ND

ND

0.04489

7.13

394

2.21

370

0.5809

0.1286

0.05312

0.1998

0.2561

0.5486

0.5054

0.1331

0.05024

0.5623

7.88

439

3.20

430

 116

 106

 104

 100

 101

 107

 100

 111

 100

 103

 75

 68

 99

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

75-125

75-125

75-125

75-125

-

-

-

-

-

-

-

-

-

-

-

-

-

-

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142937-5     QC Sample: L1829833-02    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142939-3     QC Sample: L1829833-01    Client ID:  MS Sample 

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142939-3     QC Sample: L1829833-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142939-7     QC Sample: L1829833-02    Client ID:  MS Sample 

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1142939-7     QC Sample: L1829833-02    Client ID:  MS Sample 

0.5

0.12

0.051

0.2

0.25

0.51

0.5

0.12

0.05

0.5

1

66.2

1

66.2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

Q

Serial_No:08071821:29
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Mercury, Total

Mercury, Total

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

ND

ND

ND

0.00154

ND

ND

0.00117

0.00146

0.00308

ND

ND

0.01686

ND

ND

ND

0.00140

ND

ND

0.00127

0.00147

0.00310

ND

ND

0.01540

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

NC

NC

NC

10

NC

NC

8

0

1

NC

NC

9

20

20

20

20

20

20

20

20

20

20

20

20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142701-4    QC Sample:  L1829015-01  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142701-6    QC Sample:  L1829016-01  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142937-4    QC Sample:  L1829833-01  Client ID:  DUP Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1829832Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

08/07/18

Qual

Serial_No:08071821:29
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Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Iron, Total

Iron, Total

ND

0.00155

ND

ND

0.00254

0.00389

0.00395

ND

ND

0.04489

7.13

2.21

ND

0.00147

ND

ND

0.00267

0.00378

0.00396

ND

ND

0.04253

6.57

2.22

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

NC

5

NC

NC

5

3

0

NC

NC

5

8

0

20

20

20

20

20

20

20

20

20

20

20

20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142937-6    QC Sample:  L1829833-02  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142939-4    QC Sample:  L1829833-01  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1142939-8    QC Sample:  L1829833-02  Client ID:  DUP Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1829832Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

08/07/18

Serial_No:08071821:29
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INORGANICS
&

MISCELLANEOUS

Serial_No:08071821:29
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FF

LOWELL REC WATERClient ID:
08/01/18 10:15Date Collected:
08/01/18Date Received:

Parameter Result
Dilution 
Factor

Matrix: Water

ALBANY STREET, BOSTON, MASample Location:

L1829832-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1829832

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
pH    (H)

Chromium, Hexavalent

6.7

ND

SU

mg/l

1

1

-

0.010

08/02/18 01:40

08/02/18 01:53

121,4500H+-B

1,7196A

MA

UN

Date 
Prepared

-

08/02/18 01:29

08/07/18

MDL

NA

--

Sample Depth:

Serial_No:08071821:29
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FF

Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1829832

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

08/07/18

Chromium, Hexavalent ND mg/l 10.010 08/02/18 01:48 1,7196A UN08/02/18 01:29

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1142005-1    

MDL

--

Serial_No:08071821:29

Page 15 of 24



pH

Chromium, Hexavalent

 100

 94

-

-

99-101

85-115

-

-

5

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1141994-1       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1142005-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

Qual Qual Qual

Serial_No:08071821:29
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Chromium, Hexavalent ND 0.097  97 - - 85-115 - 20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1142005-4     QC Sample: L1829832-01    Client ID:  LOWELL REC 
WATER 

0.1

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1829832

08/07/18

Qual Qual Qual

Serial_No:08071821:29
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pH

Chromium, Hexavalent

6.8

ND

6.8

ND

SU

mg/l

0

NC

5

20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1141994-2    QC Sample:  L1829833-01  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1142005-3    QC Sample:  L1829832-01  Client ID:  LOWELL REC 
WATER 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1829832Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

08/07/18

Qual

Serial_No:08071821:29
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*Values in parentheses indicate holding time in days

L1829832-01A

L1829832-01B

Plastic 250ml HNO3 preserved

Plastic 950ml unpreserved

A

A

<2

7

4.0

4.0

Y

Y

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

LOWELL GARAGE NPDES RGP

129485-010

CD-2008T(180),NI-2008T(180),ZN-
2008T(180),CU-2008T(180),FE-
UI(180),HARDU(180),AG-2008T(180),AS-
2008T(180),HG-U(28),SE-2008T(180),TRICR-
CALC(1),CR-2008T(180),PB-2008T(180),SB-
2008T(180)

HEXCR-7196(1),PH-4500(.01)

Project Name:

Project Number:

L1829832Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

08/07/18

Were project specific reporting limits specified? YES

<2

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:08071821:29
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1829832LOWELL GARAGE NPDES RGP

129485-010 08/07/18

Acronyms

EDL

EMPC

EPA

LCS

LCSD

LFB

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. 
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample¿s toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:08071821:29
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1829832LOWELL GARAGE NPDES RGP

129485-010 08/07/18

Data Qualifiers

A

B

C

D

E

G

H

I

M

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

J

ND

 -

 -

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Not detected at the reporting limit (RL) for the sample.

Serial_No:08071821:29
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1

3

19

107

121

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - IV, 2007.

Methods for the Determination of Metals in Environmental Samples, Supplement I. 
EPA/600/R-94/111. May 1994.

Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element 
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal 
Regulations). July 1, 1999 edition.

Alpha Analytical - In-house calculation method.

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Project Name:

Project Number:

Lab Number:

Report Date:

L1829832LOWELL GARAGE NPDES RGP

129485-010

REFERENCES 

08/07/18

Serial_No:08071821:29
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Alpha Analytical, Inc.  ID No.:17873   
Facility: Company-wide                    Revision 11 
Department: Quality Assurance  Published Date: 1/8/2018 4:15:49 PM 
Title: Certificate/Approval Program Summary  Page 1 of 1 

 

Document Type:  Form       Pre-Qualtrax Document ID: 08-113 

Certification Information 
 

The following analytes are not included in our Primary NELAP Scope of Accreditation: 

Westborough Facility 
EPA 624: m/p-xylene, o-xylene 
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), Methyl methacrylate, 1,2,4,5-
Tetramethylbenzene; 4-Ethyltoluene. 
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine. 
EPA 300:  DW: Bromide 
EPA 6860:  SCM: Perchlorate 
EPA 9010:  NPW and SCM:  Amenable Cyanide Distillation   
SM4500: NPW:  Amenable Cyanide, Dissolved Oxygen; SCM: Total Phosphorus, TKN, NO2, NO3. 
 
Mansfield Facility 
SM 2540D:  TSS 
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187. 
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene,  
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B 

 

The following analytes are included in our Massachusetts DEP Scope of Accreditation 

Westborough Facility: 

Drinking Water 
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B 
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP. 
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D. 
 
Non-Potable Water 
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, EPA 351.1, SM4500P-E, SM4500P-B, E, 
SM4500SO4-E, SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D.  
EPA 624: Volatile Halocarbons & Aromatics,  
EPA 608: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs 
EPA 625: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.   
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, SM9222D.  
 
Mansfield Facility: 
 
Drinking Water 
EPA 200.7: Al, Ba, Be, Cd, Cr, Cu, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg. 
EPA 522. 
 
Non-Potable Water 
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn.  
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. 
EPA 245.1 Hg.  
SM2340B 
 
 

For a complete listing of analytes and methods, please contact your Alpha Project Manager. 

Serial_No:08071821:29
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L1934969

Haley & Aldrich, Inc.

129485-010

LOWELL GARAGE NPDES RGP

Client:

Project Name:

Project Number:

08/15/19

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

465 Medford Street, Suite 2200

Charlestown, MA 02129-1400

Denis BellATTN:
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The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L1934969-01

L1934969-02

Alpha 
Sample ID

HA17-110(OW)-2019-08

LOWELL REC WATER-2019-
08

Client ID

LOWELL, MA

LOWELL, MA

Sample 
Location

LOWELL GARAGE NPDES RGP

129485-010

Project Name:
Project Number:

Lab Number: 
Report Date:

L1934969
08/15/19

08/06/19 10:15

08/06/19 11:10

Collection 
Date/TimeMatrix Receive Date

WATER

WATER

08/06/19

08/06/19

Serial_No:08151913:41
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LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

Lab Number:

Report Date:
L1934969

08/15/19

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:08151913:41
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Case Narrative (continued)

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

Lab Number:

Report Date:
L1934969

08/15/19

Sample Receipt

The analyses performed were specified by the client.

L1934969-02: Containers for the Total Suspended Solids and Total Cyanide analyses were received for the 

"LOWELL REC WATER-2019-08" sample, but were not listed on the chain of custody. The analyses were not 

performed at the client's request.

Total Metals

The WG1270212-2 LCS recoveries, associated with L1934969-01 (HA17-110(OW)-2019-08), are above the 

acceptance criteria for selenium (124%) and zinc (136%); however, the associated sample is non-detect to the 

RL for these target analytes. The results of the original analysis are reported.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  08/15/19                  

Serial_No:08151913:41
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FF

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

SAMPLE RESULTS

HA17-110(OW)-2019-08Client ID:
08/06/19 10:15Date Collected:
08/06/19Date Received:

Matrix: Water

LOWELL, MASample Location:

L1934969-01Lab ID:

Field Prep: Not Specified

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

Total Metals - Mansfield Lab                               

Total Hardness by SM 2340B - Mansfield Lab                               

General Chemistry - Mansfield Lab                               

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Iron, Total

Lead, Total

Mercury, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Hardness

Chromium, Trivalent

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

146

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.00400

0.00100

0.00020

0.00100

0.00100

0.050

0.00100

0.00020

0.00200

0.00500

0.00040

0.01000

0.660

0.010

08/12/19 20:06

08/12/19 20:06

08/12/19 20:06

08/12/19 20:06

08/12/19 20:06

08/08/19 02:49

08/12/19 20:06

08/12/19 13:22

08/12/19 20:06

08/12/19 20:06

08/12/19 20:06

08/12/19 20:06

08/08/19 02:49

08/12/19 20:06

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

3,200.8

3,245.1

3,200.8

3,200.8

3,200.8

3,200.8

19,200.7

107,-

AM

AM

AM

AM

AM

AB

AM

GD

AM

AM

AM

AM

AB

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/09/19 11:51

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 245.1

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

EPA 3005A

NA

Prep
MethodMDL

--

--

--

--

--

--

--

--

--

--

--

--

NA

--

Sample Depth:

Serial_No:08151913:41
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Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

SAMPLE RESULTS

LOWELL REC WATER-2019-08Client ID:
08/06/19 11:10Date Collected:
08/06/19Date Received:

Matrix: Water

LOWELL, MASample Location:

L1934969-02Lab ID:

Field Prep: Not Specified

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

Total Hardness by SM 2340B - Mansfield Lab                               

Hardness 21.2 mg/l 10.660 08/08/19 02:53 19,200.7 AB08/07/19 13:32 EPA 3005A

Prep
MethodMDL

NA

Sample Depth:

Serial_No:08151913:41
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FF

Parameter

Parameter

Parameter

Result

Result

Result

Dilution 
Factor

Dilution 
Factor

Dilution 
Factor

Qualifier

Qualifier

Qualifier

Units

Units

Units

RL

RL

RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

Date
Analyzed

Date
Analyzed

Date
Analyzed

Analytical
Method

Analytical
Method

Analytical
Method

Analyst

Analyst

Analyst

Date 
Prepared

Date 
Prepared

Date 
Prepared

08/15/19

Iron, Total

Hardness

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

1

1

1

1

1

1

1

0.050

0.660

0.00400

0.00100

0.00020

0.00100

0.00100

0.00100

0.00200

0.00500

0.00040

0.01000

08/08/19 00:54

08/08/19 00:54

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

08/12/19 19:40

19,200.7

19,200.7

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

3,200.8

AB

AB

AM

AM

AM

AM

AM

AM

AM

AM

AM

AM

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

08/07/19 13:32

Total Metals - Mansfield Lab  for sample(s):  01-02   Batch:  WG1269562-1    

Total Hardness by SM 2340B - Mansfield Lab  for sample(s):  01-02   Batch:  WG1269562-1    

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1270212-1    

EPA 3005A

EPA 3005A

EPA 3005A

Digestion Method:

Digestion Method:

Digestion Method:

Prep Information

Prep Information

Prep Information

MDL

MDL

MDL

--

NA

--

--

--

--

--

--

--

--

--

--

Serial_No:08151913:41
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Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

08/15/19

Mercury, Total ND mg/l 10.00020 08/12/19 13:08 3,245.1 GD08/09/19 11:51

Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1270646-1    

EPA 245.1Digestion Method:

Prep Information

MDL

--

Serial_No:08151913:41
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Iron, Total

Hardness

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Mercury, Total

 109

 96

 92

 112

 114

 110

 103

 114

 103

 124

 108

 136

 91

-

-

-

-

-

-

-

-

-

-

-

-

-

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

85-115

-

-

-

-

-

-

-

-

-

-

-

-

-

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

Total Metals - Mansfield Lab  Associated sample(s): 01-02    Batch: WG1269562-2        

Total Hardness by SM 2340B - Mansfield Lab  Associated sample(s): 01-02    Batch: WG1269562-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1270212-2        

Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1270646-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

Qual Qual

Q

Q

Qual

Serial_No:08151913:41
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Iron, Total

Hardness

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Mercury, Total

ND

37.5

ND

0.01046

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.12

100

0.4300

0.1248

0.05879

0.2066

0.2441

0.5659

0.5038

0.1512

0.05249

0.5481

0.00497

 112

 94

 86

 95

 115

 103

 98

 111

 101

 126

 105

 110

 99

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

75-125

75-125

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

-

-

-

-

-

-

-

-

-

-

-

-

-

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

Total Metals - Mansfield Lab Associated sample(s): 01-02    QC Batch ID: WG1269562-3     QC Sample: L1933777-01    Client ID:  MS Sample 

Total Hardness by SM 2340B - Mansfield Lab Associated sample(s): 01-02    QC Batch ID: WG1269562-3     QC Sample: L1933777-01    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1270212-3     QC Sample: L1900008-75    Client ID:  MS Sample 

Total Metals - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1270646-3     QC Sample: L1933455-01    Client ID:  MS Sample 

1

66.2

0.5

0.12

0.051

0.2

0.25

0.51

0.5

0.12

0.05

0.5

0.005

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

Qual Qual Qual

Serial_No:08151913:41
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Iron, Total

Hardness

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Zinc, Total

Mercury, Total

ND

37.5

ND

0.01046

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

35.6

ND

0.01129

ND

ND

ND

ND

ND

ND

ND

ND

0.00087

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

NC

5

NC

8

NC

NC

NC

NC

NC

NC

NC

NC

NC

20

20

20

20

20

20

20

20

20

20

20

20

20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

Total Metals - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1269562-4    QC Sample:  L1933777-01  Client ID:  DUP Sample 

Total Hardness by SM 2340B - Mansfield Lab  Associated sample(s):  01-02    QC Batch ID:  WG1269562-4    QC Sample:  L1933777-01  Client ID:  DUP 
Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1270212-4    QC Sample:  L1900008-75  Client ID:  DUP Sample 

Total Metals - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1270646-4    QC Sample:  L1933455-01  Client ID:  DUP Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1934969Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

08/15/19

Qual

Serial_No:08151913:41
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INORGANICS
&

MISCELLANEOUS
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FF

HA17-110(OW)-2019-08Client ID:
08/06/19 10:15Date Collected:
08/06/19Date Received:

Parameter Result
Dilution 
Factor

Matrix: Water

LOWELL, MASample Location:

L1934969-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab

Anions by Ion Chromatography - Westborough Lab

Solids, Total Suspended

Cyanide, Total

pH    (H)

Nitrogen, Ammonia

Chromium, Hexavalent

Chloride

6.4

ND

6.4

0.079

ND

419.

mg/l

mg/l

SU

mg/l

mg/l

mg/l

1

1

1

1

1

50

5.0

0.005

-

0.075

0.010

25.0

08/07/19 14:25

08/07/19 16:24

08/07/19 00:45

08/07/19 21:49

08/07/19 03:14

08/08/19 18:55

121,2540D

121,4500CN-CE

121,4500H+-B

121,4500NH3-BH

1,7196A

44,300.0

DR

LH

DS

AT

MA

AT

Date 
Prepared

-

08/07/19 13:55

-

08/07/19 06:21

08/07/19 01:00

-

08/15/19

MDL

NA

--

NA

--

--

--

Sample Depth:

Serial_No:08151913:41
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FF

LOWELL REC WATER-2019-08Client ID:
08/06/19 11:10Date Collected:
08/06/19Date Received:

Parameter Result
Dilution 
Factor

Matrix: Water

LOWELL, MASample Location:

L1934969-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
pH    (H)

Nitrogen, Ammonia

7.2

ND

SU

mg/l

1

1

-

0.075

08/07/19 00:45

08/07/19 21:50

121,4500H+-B

121,4500NH3-BH

DS

AT

Date 
Prepared

-

08/07/19 06:21

08/15/19

MDL

NA

--

Sample Depth:

Serial_No:08151913:41
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FF

Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

LOWELL GARAGE NPDES RGP

129485-010

L1934969

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

08/15/19

Nitrogen, Ammonia

Chromium, Hexavalent

Solids, Total Suspended

Cyanide, Total

Chloride

ND

ND

ND

ND

ND

mg/l

mg/l

mg/l

mg/l

mg/l

1

1

1

1

1

0.075

0.010

5.0

0.005

0.500

08/07/19 21:33

08/07/19 03:02

08/07/19 14:25

08/07/19 16:08

08/08/19 18:17

121,4500NH3-BH

1,7196A

121,2540D

121,4500CN-CE

44,300.0

AT

MA

DR

LH

AT

08/07/19 06:21

08/07/19 01:00

-

08/07/19 13:55

-

General Chemistry - Westborough Lab  for sample(s):  01-02   Batch:  WG1269411-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1269414-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1269508-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1269574-1    

Anions by Ion Chromatography - Westborough Lab  for sample(s):  01   Batch:  WG1270491-1    

MDL

--

--

NA

--

--

Serial_No:08151913:41
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pH

Nitrogen, Ammonia

Chromium, Hexavalent

Cyanide, Total

Chloride

 100

 96

 99

 93

 100

-

-

-

-

-

99-101

80-120

85-115

90-110

90-110

-

-

-

-

-

5

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

General Chemistry - Westborough Lab  Associated sample(s): 01-02    Batch: WG1269374-1       

General Chemistry - Westborough Lab  Associated sample(s): 01-02    Batch: WG1269411-2       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1269414-2       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1269574-2       

Anions by Ion Chromatography - Westborough Lab  Associated sample(s): 01    Batch: WG1270491-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

Qual Qual Qual

Serial_No:08151913:41
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Nitrogen, Ammonia

Chromium, Hexavalent

Cyanide, Total

Chloride

2.46

ND

ND

9.68

6.12

0.099

0.190

13.6

 92

 99

 95

 98

-

-

-

-

-

-

-

-

80-120

85-115

90-110

90-110

-

-

-

-

20

20

30

18

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

General Chemistry - Westborough Lab Associated sample(s): 01-02    QC Batch ID: WG1269411-4     QC Sample: L1934918-01    Client ID:  MS Sample 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1269414-4     QC Sample: L1934969-01    Client ID:  HA17-110(OW)-
2019-08 

General Chemistry - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1269574-4     QC Sample: L1934937-02    Client ID:  MS Sample 

Anions by Ion Chromatography - Westborough Lab Associated sample(s): 01    QC Batch ID: WG1270491-3     QC Sample: L1935116-02    Client ID:  MS 
Sample 

4

0.1

0.2

4

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

LOWELL GARAGE NPDES RGP

129485-010

L1934969

08/15/19

Qual Qual Qual

Serial_No:08151913:41
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pH

Nitrogen, Ammonia

Chromium, Hexavalent

Solids, Total Suspended

Cyanide, Total

Chloride

3.3

2.46

ND

130

0.007

9.68

3.3

2.52

ND

120

0.011

9.70

SU

mg/l

mg/l

mg/l

mg/l

mg/l

0

2

NC

8

37

0

5

20

20

29

30

18

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01-02    QC Batch ID:  WG1269374-2    QC Sample:  L1933671-01  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01-02    QC Batch ID:  WG1269411-3    QC Sample:  L1934918-01  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1269414-3    QC Sample:  L1934969-01  Client ID:  HA17-110(OW)-
2019-08 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1269508-2    QC Sample:  L1934963-05  Client ID:  DUP Sample 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1269574-3    QC Sample:  L1934937-01  Client ID:  DUP Sample 

Anions by Ion Chromatography - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1270491-4    QC Sample:  L1935116-02  Client ID:  DUP 
Sample 

LOWELL GARAGE NPDES RGP

129485-010

Project Name:

Project Number:

L1934969Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

08/15/19

Qual

Q

Serial_No:08151913:41
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*Values in parentheses indicate holding time in days

L1934969-01A

L1934969-01B

L1934969-01C

L1934969-01D

L1934969-01E

L1934969-02A

L1934969-02B

L1934969-02C

L1934969-02D

L1934969-02E

Plastic 120ml H2SO4 preserved

Plastic 250ml unpreserved

Plastic 250ml NaOH preserved

Plastic 950ml HNO3 preserved

Plastic 950ml unpreserved

Plastic 120ml H2SO4 preserved

Plastic 250ml unpreserved

Plastic 950ml HNO3 preserved

Plastic 250ml NaOH preserved

Plastic 950ml unpreserved

A

A

A

A

A

A

A

A

A

A

<2

7

>12

<2

7

<2

7

<2

>12

7

4.2

4.2

4.2

4.2

4.2

4.2

4.2

4.2

4.2

4.2

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

LOWELL GARAGE NPDES RGP

129485-010

NH3-4500(28)

CL-300(28),HEXCR-7196(1),PH-4500(.01)

TCN-4500(14)

CD-2008T(180),NI-2008T(180),ZN-
2008T(180),CU-2008T(180),FE-
UI(180),HARDU(180),AG-2008T(180),AS-
2008T(180),HG-U(28),SE-2008T(180),CR-
2008T(180),PB-2008T(180),SB-2008T(180)

TSS-2540(7)

NH3-4500(28)

PH-4500(.01)

HARDU(180),HOLD-METAL-TOTAL(180)

ARCHIVE()

ARCHIVE()

Project Name:

Project Number:

L1934969Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

08/15/19

Were project specific reporting limits specified? YES

<2

7

>12

<2

7

<2

7

<2

>12

7

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:08151913:41
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L1934969LOWELL GARAGE NPDES RGP

129485-010 08/15/19

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L1934969LOWELL GARAGE NPDES RGP

129485-010 08/15/19

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

G

H

I

J

M

ND

NJ

P

Q

R

RE

S

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensation Product".

The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1

3

19

44

107

121

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - IV, 2007.

Methods for the Determination of Metals in Environmental Samples, Supplement I. 
EPA/600/R-94/111. May 1994.

Inductively Coupled Plasma Atomic Emission Spectrometric Method for Trace Element 
Analysis of Water and Wastes. Appendix C, Part 136, 40 CFR (Code of Federal 
Regulations). July 1, 1999 edition.

Methods for the Determination of Inorganic Substances in Environmental Samples, 
EPA/600/R-93/100, August 1993.

Alpha Analytical - In-house calculation method.

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Project Name:

Project Number:

Lab Number:

Report Date:

L1934969LOWELL GARAGE NPDES RGP

129485-010

REFERENCES 

08/15/19
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 15
Department: Quality Assurance Published Date: 8/15/2019 9:53:42 AM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene
EPA 8260C: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 4-
Ethyltoluene.
EPA 8270D:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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Typical Dewatering Treatment System Information























































pH System Components 
Parcel B & C Dewatering Plan 





Electronic Metering Pumps

Series E Plus

Aftermarket
KOPkits
Gauges
Dampeners
Pressure Relief Valves 

Tanks
Pre-Engineered Systems
Process Controllers 
(PULSAblue, MicroVision)

The Pulsatron Series E Plus offers manual control over 
stroke length and stroke rate as standard with the option to 
choose between 4-20mA and external pace inputs for 
automatic control.

Twenty distinct models are available, having pressure
capabilities to 300 PSIG (21 BAR) @ 3 GPD (0.5 lph), and 
flow capacities to 600 GPD (94.6 lph) @ 30 PSIG (2 BAR),
with a turndown ratio of 100:1. Metering performance is 
reproducible to within ± 2% of maximum capacity.
Please refer to the reverse side for Series E PLUS specifications.

Features 
Automatic Control, available with 4-20mADC direct or 
external pacing, with stop function. 
Manual Control by on-line adjustable stroke rate and 
stroke length.
Auto-Off-Manual switch.
Highly Reliable timing circuit.
Circuit Protection against voltage and current upsets.
Panel Mounted Fuse.
Solenoid Protection by thermal overload with auto-
reset.
Water Resistant, for outdoor and indoor applications.
Indicator Lights, panel mounted.
Guided Ball Check Valve Systems, to reduce back 
flow and enhance outstanding priming characteristics.
Safe & Easy Priming with durable leak-free bleed 
valve assembly (standard).

Controls

Operating Benefits
Reliable metering performance.
Rated “hot” for continuous duty. 
High viscosity capability. 
Leak-free, sealless, liquid end. 

Manual Stroke Rate
Turn-Down Ratio 10:1

Manual Stroke Length
Turn-Down Ratio 10:1

4-20mADC Direct or 
External Pacing with Stop

Automatic Control



Engineering Data
Reproducibility: +/- 2% at maximum capacity
Viscosity Max CPS :
For viscosity up to 3000 CPS, select connection size 3, 4, B or C with 316SS ball material. 
Flow rate will determine connection/ball size. Greater than 3000 CPS require spring loaded 
ball checks. See Selection Guide for proper connection.  
Stroke Frequency Max SPM: 125 
Stroke Frequency Turn-Down Ratio: 10:1  
Stroke Length Turn-Down Ratio: 10:1  
Power Input:  115 VAC/50-60 HZ/1 ph

230 VAC/50-60 HZ/1 ph  
Average Current Draw:
@ 115 VAC; Amps: 1.0 Amps 
@ 230 VAC; Amps: 0.5 Amps
Peak Input Power: 300 Watts
Average Input Power @ Max SPM: 130 Watts

Engineering Data
Pump Head Materials Available: GFPPL

PVC
PVDF
316 SS

Diaphragm: PTFE-faced CSPE-backed
Check Valves Materials Available:

Seats/O-Rings: PTFE
CSPE
Viton

Balls: Ceramic
PTFE
316 SS
Alloy C

Fittings Materials Available: GFPPL
PVC
PVDF

Bleed Valve: Same as fitting and check valve 
selected, except 316SS

Injection Valve & Foot Valve Assy: Same as fitting and check valve 
selected 

Tubing: Clear PVC
White PE

Important: Material Code - GFPPL=Glass-filled Polypropylene, 
PVC=Polyvinyl Chloride, PE=Polyethylene, PVDF=Polyvinylidene 
Fluoride, CSPE=Generic formulation of Hypalon, a registered trademark 
of E.I. DuPont Company. Viton is a registered trademark of E.I. DuPont 
Company. PVC wetted end recommended for sodium hypochlorite.

EMP021 H10

Dimensions

Series E Plus
Specifications and Model Selection

Pre-Engineered Systems 
Pulsafeeder’s Pre-Engineered Systems are 
designed to provide complete chemical feed 
solutions for all electronic metering applications. 
From stand alone simplex pH control 
applications to full-featured, redundant sodium 
hypochlorite disinfection metering, these rugged 
fabricated assemblies offer turn-key simplicity 
and industrial-grade durability. The UV-
stabilized, high-grade HDPE frame offers 
maximum chemical compatibility and structural 
rigidity. Each system is factory assembled and 
hydrostatically tested prior to shipment.

Custom Engineered Designs –
Pre-Engineered Systems



U.S. Toll-free: 800-323-4340       •      Outside the U.S.: 847-549-7600       •      www.coleparmer.com                                      

Canada 800-363-5900  •  India 91-22-6716-2222  •  UK 0500-345-300

1325

pHpH Control
1⁄4-DIN and Field-Mount Controllers

Specifications

+GF+® Signet pH/ORP Controllers
Versatile mounting options allow you to customize the installation  
for particular applications
■ Large, scratch-resistant, self-healing display
+GF+ Signet controllers are designed for broad application and ease of 
setup and operation. Multiple mounting options allow for installation 
best suited to your particular application. Intuitive software and 
four-button keypad arrangement make it easy to access important 
information such as measurement values, calibration data, relay setup 
menus, and more.

Optional universal mounting kit allows for mounting of field-mount 
units on pipes, tanks, and walls. RC filter kit prevents premature 
wearing of the relay outputs by providing protection from electrical  
noise. Order separately below. 

DryLoc® pH and 
ORP electrodes

Required

    
System

Components

1  Controller
2  Preamplifier
3  Electrode

Model +GF+ Signet 8750-1 +GF+ Signet 8750-2 +GF+ Signet 8750-3

Range
pH 0.00 to 14.00 0.00 to 14.00 0.00 to 14.00
mV –1000 to 2000 mV –1000 to 2000 mV –1000 to 2000 mV
Temperature –13 to 248°F (–25 to 120°C) –13 to 248°F (–25 to 120°C) –13 to 248°F (–25 to 120°C)

Resolution
pH 0.01 0.01 0.01
mV 1 mV 1 mV 1 mV
Temperature 0.1°C (0.1°F) 0.1°C (0.1°F) 0.1°C (0.1°F)

Accuracy
pH ±0.03 ±0.03 ±0.03
mV ±2 mV ±2 mV ±2 mV
Temperature ±0.5°C (±1°F) ±0.5°C (±1°F) ±0.5°C (±1°F)

Temperature compensation Automatic, 3 k� Balco Automatic, 3 k� Balco Automatic, 3 k� Balco
Control type On/off (limit) or proportional On/off (limit) or proportional On/off (limit) or proportional
Number of set points Two (low, high) Two (low, high) Two (low, high)

Output

Relay —
Two SPDT relays, 5 A at  

30 VDC or 250 VAC resistive 
load maximum

—

Current One 4 to 20 mA, isolated, fully 
adjustable and reversible

One 4 to 20 mA, isolated, fully 
adjustable and reversible

Two 4 to 20 mA, isolated, fully 
adjustable and reversible

Open collector One open-collector, optically 
isolated, 50 mA max — Two open-collector, optically 

isolated, 50 mA max
Dead band User adjustable User adjustable User adjustable
Housing NEMA 4X (IP65) front panel NEMA 4X (IP65) front panel NEMA 4X (IP65) front panel
Display 2 x 16 alphanumeric LCD 2 x 16 alphanumeric LCD 2 x 16 alphanumeric LCD

Dimensions (W x H x D) Field-mount: 313⁄16" x 313⁄16" x 43⁄16" (96 x 96 x 106 mm)
Panel-mount: 313⁄16" x 313⁄16" x 313⁄16" (96 x 96 x 97 mm)

Power 12 to 24 VDC 12 to 24 VDC 12 to 24 VDC

Catalog number Model Mounting style Price
S-56560-18 +GF+ Signet 8750-1 Field mount
S-56560-28 +GF+ Signet 8750-1P Panel mount, 1⁄4 DIN
S-56560-20 +GF+ Signet 8750-2 Field mount
S-56560-30 +GF+ Signet 8750-2P Panel mount, 1⁄4 DIN
S-56560-22 +GF+ Signet 8750-3 Field mount
S-56560-32 +GF+ Signet 8750-3P Panel mount, 1⁄4 DIN

S-05631-50 Universal mounting kit for field-mount units . . . . . . . . . . . . . . . . . . . .
S-19007-52 RC filter kit for relay use. Pack of 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . .
S-17106-20 NIST-traceable calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Catalog number Type Thread size Price
S-56561-02 pH, flat surface

3⁄4" NPT(M)
ISO 7-1 R3⁄4"S-56561-03

S-56561-10 pH, bulb style
3⁄4" NPT(M)
ISO 7-1 R3⁄4"S-56561-11

S-56561-06 pH, HF-resistant bulb
3⁄4" NPT(M)
ISO 7-1 R3⁄4"S-56561-07

S-56561-14 pH, LC bulb
3⁄4" NPT(M)
ISO 7-1 R3⁄4"S-56561-15

S-56561-16 ORP, flat surface
3⁄4" NPT(M)
ISO 7-1 R3⁄4"S-56561-17

Catalog number Thread size Price
S-56560-03 3⁄4" NPT(M)
S-56560-04 ISO 7-1 R3⁄4"

2  Preamplifiers
Preamplifiers protect the relatively weak output signal of the pH or 
ORP electrode from electrical interferences common in industrial 
environments and are required for initial system installation. 
Unique DryLoc® connectors allow you to quickly form robust 
assemblies for submersible and in-line applications.

3  Electrodes
Feature-packed pH and ORP electrodes feature unique DryLoc 
connectors which offer resistance to intrusion from dirt and 
moisture. Extended reference path length extends electrode 
life over traditional combination electrodes. Electrode bodies 
are Ryton® PPS for added chemical resistance and feature a 
3⁄4" NPT(M) or ISO 7-1 R3⁄4" threads for in-line installation. Flat-
surface electrodes minimize abrasion and breakage problems 
by allowing sediment to sweep past the measurement surface. 
Bulb-style electrodes feature quick response and are well-suited 
to general-purpose applications. HF-resistant electrodes resist 
hydrofluoric acid in concentration less than 2%. LC-bulb electrodes 
are designed for ultrapure, low-conductivity water applications. All 
have a 3 k� Balco ATC element and measure 0 to 14 pH.

Field-mount controller 56560-20

Panel-mount controller 56560-30

Meter only Meter only

1  Controllers
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Mirafi® 140N is a needlepunched nonwoven geotextile composed of polypropylene fibers, 
which are formed into a stable network such that the fibers retain their relative position.  Mirafi® 

140N is inert to biological degradation and resists naturally encountered chemicals, alkalis, 
and acids.  Mirafi® 140N meets Aashto M288-06 Class 3 for elongation > 50%. 
  

Mechanical Properties Test Method Unit 

Minimum Average 
Roll Value 

MD CD 

Grab Tensile Strength ASTM D4632 lbs (N) 120 (534) 120 (534) 
Grab Tensile Elongation ASTM D4632 % 50 50 
Trapezoid Tear Strength ASTM D4533 lbs (N) 50 (223) 50 (223) 
CBR Puncture Strength ASTM D6241 lbs (N) 310 (1380) 

Apparent Opening Size (AOS)1 ASTM D4751 U.S. Sieve (mm) 70 (0.212) 
Permittivity ASTM D4491 sec-1 1.7 
Flow Rate ASTM D4491 gal/min/ft2 (l/min/m2) 135 (5500) 

UV Resistance (at 500 hours) ASTM D4355 % strength 
retained 70 

 

1 ASTM D4751: AOS is a Maximum Opening Diameter Value 
 

Physical Properties Unit Typical Value 

Roll Dimensions (width x length) ft (m) 12.5 x 360 (3.8 x 110) 15 x 360 (4.5 x 110) 
Roll Area yd2 (m2) 500 (418) 600 (502) 

Estimated Roll Weight lb (kg) 133 (60) 160 (72) 
 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the 
purchaser. TenCate disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without 
limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or 
usage of trade as to any equipment, materials, or information furnished herewith. This document should not be construed as 
engineering advice. 
 
© 2012 TenCate Geosynthetics Americas 
Mirafi® is a registered trademark of Nicolon Corporation 
 
 
 

Mirafi® 140N 
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