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Category Performance Goal Performance Goal Status 

Vegetation Coverage 75% coverage before the end of October 2015. Achieved in 2015 

Two native volunteer wet land species added to 

Vegetat ion Richness list of observed species in the 2015, 2016, and Achieved in 2018 

2018 growing seasons. 

One primary or two secondary indicators of 

Hydrology Indicators• hydrology in at least three of the fi rst 5 years of Achieved in 2016 

post-construction monitoring. 

80% surviva l of the basel ine quantity of each of 

Survivabi lity•• the approved planted woody species in the Achieved in 2018 

PFO in Year 5. 

Vernal Pools 
At least 8,500 square feet of vernal pool habitat 

Achieved in 2015 
created. 

Notes: 
• Primary and secondary indicators used will be from the list in the most recent Regional Supplement to the Corps of 
Engineers Wetland Delineation Manual (USACE, 2012). 

•• The Survivability performance goal was modified in Rev. 1 of the O&M Plan from 80% survival of each planted 
woody species in Year 5 to the current language. See Section 2.4. 
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1 1m . l!:08A EPA to Review Cleanups at 14 New Eng d Superfund Sites th- Year I US EPA 

~ An officia l website of the United States govemment 
Here's ltow Y.Ou know 

ft EA~ Un ited Sta es ._w~ Environmenta l Protectio 
~, Agency 

I Search EPA.gov 

News Releases: Region 01 <https://epa.gov/newsreleases/searchjpr ss_office/region,01· 

22£161> 

CONTACT US <https://epa_gov/ newsreleases/ fom1s/contact•us> 

EPA to Review Cleanups at 14 New 
England Superfund Sites this Year 
January 19, 2022 

Contact Information 
Mikayla Rum ph (rumph.mikayla@epa.gov) 

(617) 918-1016 

ME U 

,BOSTON (Jan. 19, 20221 - The U.S. Environmental Protection Agency (EPA) will 

conduct comprehensive reviews ,of completed cleanup work at 14 National Prio rity List 

(N PL) Superfund sites, including three federal fac ilit ies, in New ngland t:h is yea r. The 

s ites, located in Connecticut., Maine, Massachusetts, New Hampshire, and Rhode Island, 

will. undergo a legally requ ired Five-Year Review to ensure that previous remediation 

efforts at the sites continue to protect public health and the environment 

"Ensuring completed Superfund site cleanup work remains protective of human health 

and the environment is a priority for EPA," said EPA New England Acting Regional 

Administrator Deb Szaro. "By completing reviews of the cleanups every five years, EPA 

fulfi lls its duty to remain vigi lant so that these communit ies continue to be protected ." 

The Superfun d Sites where EPA will conduct Five-Year Reviews in 2022 are listed be low. 

The web links pmvide detailed info rmation on s ite status as well as past assessment 

and cleanup activity. Once the Five-Year Review is complete, ,its find ings will be posted 

https:/J\wlw,epagovlne,isreleasesJ'epa-.revieW<le ps-- 4-new-engl -supe das;;ies-year 115 
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to the website in a final report. 

Five-Year Reviews of Superfu nd sites in New Eng>land to be completed in 2022: 

Auburn Road Landfill, Londonderry, New Hampshi re 

www.epa.gov/ superfund/ aubum road <tittps:f/epa.gov/ superfund/aubum oad> 

Beede Waste Oil, Plaistow, New Hampshire 

www.epa.gov/ supe rfu n d/ beede <https://epa .gov/su perfund/ beede> 

Dover Municipal Landfill, Dover, New Hampshire 

www.epa.gov/ supe rfu nd/dover <https://epa.gov/ supenundjdover> 

Gallup's Quarry, Plainfi eld Connecticut 

www.epa.gov/superfund/ gallup <https://@pa.gov/su perfund/ ga11up> 

Kellogg-Deering Well Field, Norwalk, Connecticut 

www.epa.gov/supe rfu nd/ ke llogg .ch t!ips:f/epa.gov/ superfund/ kel logg> 

O'Connor Co., Augusta, Maine 

www.epa.gov/superfund/oconnor <https://epa.gov/superfund/oconnor> 

Peterson/ Puritan, Inc., Lincoln/Cumberland, Rhode Island 

www.epa.gov/ superfund/ peterson <htttps:/fepa.gov/ superfund/ p terson> 

Union Chemical Co., Inc., South Hope, Maine 

www.epa.gov/superfund/ union <ti ttps://epa.gov/ superfund/un ion> 

Winthrop Landfill, Winthrop, Maine 

www.epa.gov/ supe rfu n d/ wi nth rop <https:/ /epa .gov/ su perfund/winthrop> 

Federal Facilities 

Hanscom Field/ Hanscom Air Force Base, Bedford, Massachusetts 

www.epa.gov/ superfund/ hanscom <https://epa.gov/su perfund/ hanscom> 

Nat ick Laboratory Army Research, Development and Engineering Center, Natick, 

Massachusetts 

www.epa.gov/ superfund/ naticklab <https://epa.gov/superfund/ natfcklab> 

h~lwww.epa..gov/newsreleasesJepa-re~ ~ea ps-14-new-engl -superfl.ndas· es-)ear 215 
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Portsmouth Naval Shipyard, Kittery, Maine 

www.epa.gov/superfund/portsmouth <https://epa.gov/9..lperfund/pommouth> 

Five-Year R,eviews of Superfund sites in New England to start in 2022 and to be 

completed in 2023: 

Fletcher's Paint Works & Storage, Milford, New Hampshire 

www.epa,.gov/ superfund/ fletcher <https://epa.gov/superfund/ fletcher--

Shpack Landfill , Norton /Attleboro, Massachusetts 

www.epa.gov/ superfund/shpack <https:f/epa.gov/superfund/shpack> 

Background 

Throughout the process of designing and constructing a cleanup at a hazardous waste 

site, EPA's primary goal is to make sure the remedy will be protective of public health 

and the environment. At many sites, where the remedy has been constructed, EPA 

continues to ensure it remains protective by requiring reviews of cleanups every five 

yea rs. It is important for EPA to regularly check on these sites to ensure the remedy is 

working properly. These reviews ,i dentify issues (if any) that may affect the 

protect,iveness of the completed remedy and, if necessary, recommend action(s) 

necessary to address them. 

There are many phases of the Superfund cleanup process includ ing conside ring futu re 

use and redevelopment at sites and conducting post cleanup moniitoring of sites. EPA 

must ensure the remedy is p rotective of public health and the environment and any 

redevelopment will uphold the protectiveness of the remedy into the fu ture. 

The Superfun d program, a fede ral program established by Congress in 1980, 

investigates and cleans up the most complex, uncontro lled or abandoned hazardous 

waste sites in the country and endeavors to facil,itate activities to return them to 

p roductive use. In total, the re are 123 Superfund sites across New ngland. 

Mo.re information : 

Superfund and othe r cleanup sites in New England: 

https://www.epa.gov/cleanups/cleaning-new-england <https://epa.gov/cleanups/c.leaning•new

eng!and> 

htq>s:/Jwww.epa.,govfnewsreleasesJepa-rev5ew-cl ps-14-new-engl •supe d•sltes-year 
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SHP ACK LAl\""DFILL SUPERFli~ SITE 
FIYE-YEAR REVIEW ~TER\l:EW FOR,I 

Site_ ame: Shpack Landfill 

EPA ID : MAD980503973 

lnteni.ewer name : A Win Brooks lnten·iewer affiliation: U. EPA 

Subject name: Quintin el Subject affiliation: Senior Consultant- ERM 

Subject contact information: quintin.nel@erm.com 

lnteni.ew date: ent 1/ 18 3 InteJTiew time: Sent 1/18/23 

Inteni.ew location: Online 

lnteni.ew format (circle one): In Pecson Phone Mail Email Othec: 

lnteni.ew ca tegory: Potentially Re ponsible Party (PRP) 

*Please note all responses below attain to the Second Five-Year Review (First five-., ear review 2018 , 
and respond to activities completed since the.first five y ear revie1 process. 

1. \\ hat is your oYeraU impression of the remedial acri,i.ries at the Site? 
It is ER,Is impression that the project Site is consistent '\\'i.th the requirement of the Operations 
and ~Ianagement (O& I) Plan 

Al : It is ERMs impression that the project ite at this time is consistent with the requicements of the 
Operntions and Management (O&M) Plan for post Remedial Action activities. This includes the goals 
established foe the cestorntion of the site particulady the wetland areas. 

The Wetlands investigation has closed in 20201 (EPA Approval- January 2023) 

There are no groundwater and surface watec quality pecformance standards for the site; however sample 
results collected since commencement of the O&M phase are consistent with historical levels. 
Thece is no current risk identified to human health oc to the enviconment at the site. 

2. \\ihat haYe been the effects of this Site on the surrounding community if any. 

A2: ERM is not aware of any effects of this Site on the surrounding community celated to this 5-year 
review. 

3. \\ hat is your assessment of the current performance of the remedy in place at the Site? 

A3 : Based on site inspection and analytical groundwater data the site remains compliant with the 
Institutional Controls Plan (ICP, Appendix C of the O&M Plan Revision 1 dated 23 July 2015) since 
completion of the Remedial Action in 2014. emi-annual IC monitoring and perimeter fence monitoring 
has been conducted since commencement of Site O&M. 
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4. Are . -ou ,nrn:re o·f any eou1.plai:nts 0 1· uu:piries nganling emirn:u:meuta] i'!s-!j.n,es 01 tl1e 1·emediru 
:ution fr,om res:ideots :sliillc-e: implemeot:rtion oftlte deauup':' 

A4: EruYi is not aurace of ;my compfaints or ,enquiries regacdmg: ,en1.,i:ronmenful issue or 1ihe reniernal 
actio11 :frOl!ll i;esiden . 

:5. Do ; -ou f,ee] weU-!ii1Dformed 1·eg;udi:11.g ti.he Site''s acmiii.es and I"t>l!D.edial prngr,e:ss'! H uot, bo,lo\
migbt EJJA ,c·o:uny siiite--related i:11.fo1mation 01 tbe fotlll'e? 

A5: Ye , all fina,1ized. O&M p]m. docinmeJ!l.tam.on is SlW:ll'.J.itted t:o the EPA ru:i.d availabie oa the webs.~te1 

16. Do JOU h,n·,e, any commeots suggestions 01· re-rnmmemiatiou,- reg:ar d.iiog die· man1'gemeot ,or 
opention oft11.e· Sire' s 1·emed'.y':' 

A6: As suggested in the RDIR.A. SOW, Section VI.E.2c, we reco11m1end that the grmmdw3,fer 
amplmg :m:quency be decreased to annuallyunbl the next 5-ye;rr review. 

Do JOU c,ooseni w hfll,·e p mr name included along "itb . ,ou respoose.,. to thi:s quesrionn..,we, in 
the FYR 1 epol't . 

A : John n Agostino .i.s. 1ihe Eru\,f i:eprese.1Irative fur the siite (Prut,uer in. Charge). 

3 

https:l/curn11lns.epa.gov/supercpad/SiteProfile.sliru::lex_ctm?fuseadion=:seoond.scs&id=010D655&d'oc=Y&c 
o[id=31869&region=01&type=SC 
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������������������������������������������������������������������� !"#$%�&#'()*++��������,-�./0�01.21��3��45��6�4�3�����-7!+*'�89::%7� �3��45��6�4��;;�<����=3��>?-��@AB�C��3�����D:!'�E!:F#7� �@AB�C���;;�<����=3���*9G$H:9I�J:'7G9K#H*:'��G"#9HFG'H���L:9H:'� H:9FM#HG9�-NG'H��@AB�C��C=3��C���3;=4����=3��OH!:F#7P':9H:'F#Q7R$:FI��0/�S/��0S2�����3��45��6�T����� G'H�1US1US1�� �3��45��6������� G'H�1US1US1��3��45��6�<=C���=3��V'+*'G��3��45��6�;=4����WX�<�C��=3�Y����Z'�?G97:'����������?!:'G����������,#*+��������������<����������VH!G9[��3��45��6�C���\=4]��&:$#+�̂:KG9'FG'H��_R�-9G�̀:Q�#M#9G�:)�H!G�):9FG9�G'K*9:'FG'H#+�*77QG7�#H�H!G� *HG�#'(�H!G�$+G#'Q"�#$H*K*H*G7�H!#H�!#KG�H#%G'�"+#$G�H:�(#HGa��Z�#F�#M#9G�:)�H!G�$+G#'Q"�"9:$G77�#'(�"9:N9G77�#H�L:9H:'�-77G77:9b7�,#"�Sc�?#9$G+7�S�#'(�S�0_�d !"#$%�7*HGeR��SR��:�̀:Q�)GG+�MG++�*'):9FG(�9GN#9(*'N�H!G� *HGb7�#$H*K*H*G7�#'(�9GFG(*#+�"9:N9G77a�Z)�':HI�!:M�F*N!H�>?-�$:'KG̀�7*HG�9G+#HG(�*'):9F#H*:'�*'�H!G�)QHQ9Ga��E!G�>?-�!#7�G))G$H*KG+̀�%G"H�H!G�E:M'�:)�L:9H:'�#""9*7G(�:)�H!G�9GFG(*#+�"9:N9G77R��1R�f#KG�H!G9G�gGG'�#'̀�"9:g+GF7�M*H!�Q'Q7Q#+�:9�Q'Gh"G$HG(�#$H*K*H*G7�#H�H!G� *HGI�7Q$!�#7�GFG9NG'$̀�9G7":'7GI�K#'(#+*7F�:9�H9G7"#77*'Na��Z�#F�Q'#M#9G�:)�#'̀�GFG9NG'$̀�9G7":'7GI�K#'(#+*7F�:9�H9G7"#77*'N�#H�H!G� !"#$%� *HGR��iR�-9G�̀:Q�#M#9G�:)�#'̀�$!#'NG7�H:�7H#HG�+#M7�:9�+:$#+�9GNQ+#H*:'7�H!#H�F*N!H�#))G$H�H!G�"9:HG$H*KG'G77�:)�H!G� *HGb7�9GFG(̀a��-7�*H�"G9H#*'7�H:�9G7H9*$H*:'7I�H!G� !"#$%�"9:"G9H̀�*7�7QgOG$H�H:�#$H*K*H̀�Q7G�+*F*H#H*:'7�#'(�*'7H*HQH*:'#+�$:'H9:+7R���R�-9G�̀:Q�#M#9G�:)�#'̀�$!#'NG7�*'�"9:OG$HG(�+#'(�Q7Gd7e�#H�H!G� *HGa��E!G9G�#9G�':�'GM�"9:OG$HG(�+#'(�Q7G7�"+#''G(�*'�S0S1�):9�H!G� !"#$%�7*HGR��cR�f#7�>?-�%G"H�*'K:+KG(�"#9H*G7�#'(�7Q99:Q'(*'N�'G*N!g:97�*'):9FG(�:)�#$H*K*H*G7�#H�H!G� *HGa�f:M�$#'�>?-�gG7H�"9:K*(G�7*HG�9G+#HG(�*'):9F#H*:'�*'�H!G�)QHQ9Ga��Z�!#KG�':H�9G$G*KG(�#'̀�$#++7�:9�*'jQ*9*G7�9GN#9(*'N�H!G�7*HG�7*'$G�F̀ �!*9G�*'�S0S_k�H!G9G):9GI�*H�7GGF7�H!G�#K#*+#g+G�>?-�:'+*'G�9G7:Q9$G7�7Q99:Q'(*'N�H!G� !"#$%�7*HG�#9G�G))G$H*KGR��2R��:�̀:Q�!#KG�#'̀�$:FFG'H7I�7QNNG7H*:'7�:9�9G$:FFG'(#H*:'7�9GN#9(*'N�H!G�"9:OG$Ha��L:'G�#H�H!*7�H*FGR��
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������������������������������������������������������������������� !"#$%�&#'()*++��������,-�./0102.�2��3��45��6�4�3�����-7!+*'�89::%7� �3��45��6�4��;;�<����=3��>?-��@AB�C��3�����D#99E�F#+(G$%� �@AB�C���;;�<����=3��,#77�>?���?9:HG$I�,#'#JG9��@AB�C��C=3��C���3;=4����=3��J#99EKL#+(G$%MN#77KJ:O��3��45��6�P����� G'I�QRQ/RS2� �3��45��6������� G'I�QRQ/RS2��3��45��6�<=C���=3��T'+*'G��3��45��6�;=4����UV�<�C��=3�W����X'�?G97:'����������?!:'G����������,#*+��������������<����������TI!G9Y��3��45��6�C���Z=4[�� I#IG�-JG'$E��QK�F!#I�*7�E:\9�:OG9#++�*N"9G77*:'�:)�I!G�"9:HG$I]�*'$+\(*'J�$+G#'\"]�N#*'IG'#'$G�#'(�9G\7G�#$I*O*I*G7�̂#7�#""9:"9*#IG_̀��a!G�"9:HG$I�L#7�#�7\$$G77�#'(�I!G�LGI+#'(7�!#OG�9G$:OG9G(�LG++K�bG\7G�*7�+*N*IG(�#7�*I�*7�#�LGI+#'(K��SK�F!#I�*7�E:\9�#77G77NG'I�:)�I!G�$\99G'I�"G9):9N#'$G�:)�I!G�9GNG(E�*'�"+#$G�#I�I!G� *IG̀��a!G�9GNG(E�*7�:"G9#I*'J�#7�Gc"G$IG(K��2K�-9G�E:\�#L#9G�:)�#'E�$:N"+#*'I7�:9�*'d\*9*G7�9GJ#9(*'J�7*IG�9G+#IG(�G'O*9:'NG'I#+�*77\G7�:9�9GNG(*#+�#$I*O*I*G7�)9:N�9G7*(G'I7�*'�I!G�"#7I�)*OG�EG#97̀��X�!#OG�':I�9G$G*OG(�#'E�$:N"+#*'I7�:9�*'d\*9*G7�*'�I!G�"#7I�)*OG�EG#97K��eK�f#7�E:\9�:))*$G�$:'(\$IG(�#'E�7*IG�9G+#IG(�#$I*O*I*G7�:9�$:NN\'*$#I*:'7�*'�I!G�"#7I�)*OG�EG#97̀�X)�7:]�"+G#7G�(G7$9*gG�I!G�"\9":7G�#'(�9G7\+I7�:)�I!G7G�#$I*O*I*G7K��,#77�>?�"#9I*$*"#IG(�*'�#�7*IG�*'7"G$I*:'�9G+#IG(�I:�I!*7�)*OG�EG#9�9GO*GLK��1K�-9G�E:\�#L#9G�:)�#'E�$!#'JG7�I:�7I#IG�+#L7�I!#I�N*J!I�#))G$I�I!G�"9:IG$I*OG'G77�:)�I!G� *IGh7�9GNG(È���i:K��jK�-9G�E:\�$:N):9I#g+G�L*I!�I!G�7I#I\7�:)�I!G�*'7I*I\I*:'#+�$:'I9:+7�#I�I!G� *IG̀�X)�':I]�L!#I�#9G�I!G�#77:$*#IG(�:\I7I#'(*'J�*77\G7̀��kG7]�I!G�*'7I*I\I*:'#+�$:'I9:+7�7GGN�I:�gG�L:9%*'JK���K�-9G�E:\�#L#9G�:)�#'E�$!#'JG7�*'�"9:HG$IG(�+#'(�\7Ĝ7_�#I�I!G� *IG̀��i:K��/K��:�E:\�!#OG�#'E�$:NNG'I7]�7\JJG7I*:'7�:9�9G$:NNG'(#I*:'7�9GJ#9(*'J�I!G�N#'#JGNG'I�:9�:"G9#I*:'�:)�I!G� *IGh7�9GNG(È��i:K�
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$ Monitoring Well Location 

Former Monitoring Well Location 

• • • Groundwater Contour - lnfe1Ted 

NOTES: 

Standing Water 

Transmission Line Pole 

1. (R) = Morito1ing Well I Suface Water Sampling 
loc.aticr, replaced or loc.aed in 2013 

2. Aerial Imagery: NAIP, 2015 
3, Equipotential S<Jlface contour index is 0.5 feet 

i,,. 

t 
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FIGUR~ 3: Equipotential Surface 
Map - October 2022 
Shpack Superfund Site 
Norton and Attleboro, MA ~ 

ERM 



�

����

����	
���������
�������
���
����������

�������� �!"#$%&�'�(%)*�+,&�-,./01��2�2�!"3/4�5&+4/36�7&.)%+8��� �

D ,,,,~~ 

ti1 _--4....,..,.;;;:i,.- - ---- , ~,,/ ~ ' · 

, / 

( ~ 
I 

/ 
I 

/ , , , , 
' . .. .. 

i , 
I 

I 
I 

Legend 

'O Util lty Pole 

- Towr1 Bou ndary 

D De.signed \l•i'efand Boundary 

Restored Habitat Areas 

~ Palustrine Sh1ub S'l/amp (PSS) 

~ Palustrine Emergent Mao;h (PEl,t) m Palustrine Forested Wetland (PFO} 

,.. 

1 
0 25 50 100 150 200 

Feet 

Figure 3. ~ ' \ 2020 Wetland Delineation Map ,, 
Shpack uindfill Superiund Site l~ I .J. ~ 
Attleboro and Norton, MA ~ i ERM ,! 
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Table4a 
Groundwater Analytical Summary- ERM-101S 
Shpack Landfill Superfund Site 
Attleboro and NorfDn, Massachusetts 

Location ID 
Sample Date 

Anal te Sam le T e 

Dioxins 
Dioxins (TE 0) µg/L 

Radiological Ana/yles 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pCi/L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium~ µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a)anthracen e µg/L 

Ben zo ( a)pyrene µg/L 

Ben zo (k)fluora nthene µg/L 

Oibenzo( a, h)anthracen e µg/L 

Metals, Dissolved= 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Total 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes 
Blank ce ll= compound not analyzed. 
FD= Field duplicate sample. 

TEO= Tox icity equivalents. 

pg/L = Picograms per liter. 
pCilL = Picocunes per liter 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

NO NO NO NO NO 2.60E-09 5.31E-08 1.66E-07 

0.682 1.06 0.917' 1.60' 0.712 1.10 J 0 .292 0.680 

0. 0111 0.270 0 .0985 0.0244 0 .0461 0 .0673 0 .176 0.280 

0.000429 0.0477 -0 00701 -0.0000985 0 .0390 0.0848 0 .0403 0.052 

0.00556 0.216 0 .128 -0 00506 0 121 0 0744 0 141 0.236 

0.0167 0.664 0.381 0.00000392 0.377 0.260 0.438 0.725 

< 0.200 < 0.175 < 0.0909 < 0.100 < 0.0877 < 0100 < 0.100 < 0.100 
< 0.200 < 0.175 < 0.0909 < 0.100 < 0.0877 < 0100 < 0.100 < 0100 
< 0.200 < 0.175 < 0.0909 < 0. 100 < 0.0877 < 0.100 < 0.100 < 0.100 
< 0.200 < 0.175 < 0.0909 < 0.100 < 0.0877 < 0100 < 0.100 < 0.100 

< 1.70 4.74 J < 1.70 2.69 J < 1.70 4.97 J <2 3.97 J 
4.08 12.3 3.06 2.81 2.56 8.41 2.88 3.26 

13.1 50.5 27.4 39.5 17.1 69 9 29.3 97.1 

NO = Not detected or No historical detections of this compound 
<=Compound not detected . Reportable detection limit shoV\JTl 
J = Estimated value, see data validation report. 

lfalics = Result reported 1s below Minimum Detectable Concentration. 
'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples . 

= oissolved metals analy zed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4a 
Groundwater Analytical Summary• ERM-101S 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te Sam 

Dioxins 
Dioxins (TEQ) µg/L 

Radiological Analjles 
Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pC1/L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium* µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo (a)anthracene µg/L 

Benzo(a)pyrene µg/L 

Ben zo (k)fl uoranthe ne µg/L 

Dibenzo( a, h)anthracene µg/L 

Metals, Dissolved-

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Total 
Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes 
Blank cell = compound not analyzed . 
FD= Field duplicate sample 

TEQ = Toxicity equivalents . 

pg/L = Picograms per liter 
pCi/L = Picocuries per liter 
µ g/L = micrograms per liter 
NA = Not applicable, compound not historically analyzed 
Dissolved meta Is analyzed in place of total 
metals. Turbidity stabilized below 10 NTU 

5.36E-08 9 .17E-08 1.2E-09 2.0E-09 5.82E-07 

0.321 0 .265 3.85 1.23 0.583 1.53 0.687 0.721 0.975 0.5 55 

0.270 0.0494 0 083 0 0359 0.00612 0 .0239 -0 .0423 0.0011 5 0 .0125 -0 .0148 

0 0119 0 0321 0 0142 0 0662 -0 00263 -0 0236 -0 0044 0 01 85 0 00716 -0 0 0710 

0 .278 0.0471 0.0539 0.0421 0.0392 0 .00587 -0.00438 0.0647 0 .00947 -0.0 0708 

0 831 0 155 0 167 0 156 0 11 7 0 0175 0 201 0 0315 0 

< 0.09?1 < 0.0885 < 0.0893 < 0.100 < 0.100 < 0.100 < 0.0949 < 0.0955 < 0.0946 J < 0.105 J 

< 0.09?1 < 0.0885 < 0.0893 < 0.100 < 0 100 < 0. 100 < 0.0949 < 0.0955 < 0.0946 J < 0.105 J 
< 0.09?1 < 0.0885 < 0.0893 < 0.100 < 0.100 < 0.100 < 0.0949 < 0.0955 < 0.0946 J < 0.105 J 
< 0.09?1 < 0.0885 < 0.0893 < 0.100 < 0.100 < 0.100 < 0.0949 0.1 34 < 0.0946 J < 0.105 J 

2.06 J 8.47 

1 08 J <0 5 
9.3 1 6.43 

< 2.00 < 2.00 2.33 J 2.87 J < 2.00 4.59 J < 2.00 2.30 J 
7.62 < 0.500 1.05 J 2.40 3 .11 5.80 4 .61 2 .65 

43.7 10.2 13.5 12 .1 10.6 33.1 24 .0 11.3 

ND = Not detected or No historical detections of this compound 
<= Compound not detected . Reportable detection limit sho\f\JTl . 
J = Estimated value, see data validation report 

ltafics = Result reported is below Minimum Detectable Concentration. 
'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope resu Its presented tor Nov-1 6 are ave rag es of t\Ml analyses run on the same set of samples 

-Dissolved metals analyzed in place of total metals f or sample locations that stabilized at a turbidity of over 10 NTU 
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Table4a 
Groundwater Analytical Summary- ERM-101S 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 

Dioxins 
Dioxins (TE Q) 

Radiological Ana!ytes 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium' 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a )anthracen e 
Benzo(a)pyrene 

Ben zo (k)fluora nthe ne 

Dibenzo(a, h)anthracen e 

Metals, Dissolved

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes 

Blank cell= compound not analyzed. 

FD= Field duplicate sample. 

TEO= Toxicity equivalents. 

pg/L = Pi cog rams per liter 

pCi/L = Picocuries per liter. 
µg/L = micrograms per liter 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

Historical Statistics for ERM-101S Historical Statistics for Site GW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

6 

0 

5 

0 

5 

0 

10 

0 

5 

5 

5 

5 

10 

10 

11 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 
4 

11 

0.0024 

0.51 

NA 

ND 

NA 

ND 

NA 

1.05 

NA 

ND 

ND 

ND 

ND 

0.85 

6.2 

108 

0.0024 

0 .75 

NA 

ND 

NA 

ND 

NA 

1.05 

NA 

ND 

ND 

ND 

ND 

3 9 
125 

136 

0.0024 

1.64 

NA 

ND 

NA 

ND 

NA 

1.05 

NA 

ND 

ND 

ND 

ND 

7 .0 

474 

442 

25 

25 

0 

2 

0 

0 

56 

0 

27 
26 

27 
26 

86 

70 

100 

5 

19 

0 

2 

0 

0 

14 

0 

2 

2 

71 

43 

100 

ND= Not detected or No historical detections of this compound 

<=Compound not detected. Reportable detection limit showi. 

J = Estimated value, see data v alidation report. 

0477 

0.308 

NA 

0.056 

NA 

0.1 20 

NA 

-0 .263 

NA 

0.10 

14 

0.13 

1.0 

0.65 

0.767 

1.1 

lfal,cs = Result reported is below Minimum Detectable Concentration 

'Method Detectable Concentration above prescribed Reporting Limit 

0.221 3.395 

0.89 1 2.04 

NA NA 

0.113 0 170 

NA NA 

0.120 0 .120 

NA NA 

0.043 1.050 

NA NA 

11 22 

14 14 

96 19 
1.0 1.0 

13 .6 69.6 

209 1,930 

4 ,790 209,000 

Uranium isoptope results presented for Nov-16 are av erages of tv,o analy ses run on the same set of samples. 
= Dissolved metals analy zed in place of total metals for sample locations that stabili zed at a tu rbidity of over 10 NTU. 



�

���� ��

Table4b 
Groundwater Analytical Summary- ERM-105S(RJ 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Location ID 

Sample Date 

Anal te Sam leT e 

Dioxins 

Dioxins (TE Q) µg/L 

Radiological Anaiytes 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pCi/L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium' µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo (a)anthracen e µg/L 

Benzo(a)pyrene µg/L 

Ben zo (k)fl uor;; nthene µg/L 

D1be nzo( a, h)a1thracen e µg/L 

Metals, Dissolved= 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Total 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes: 
Blank cell= ccmpound not analyzed 

FD= Field duplicate sample. 

TEO= Toxicity equivalents 
pg/L = Picogr;;ms per liter 

pCi/L = Picocuies per liter 
µ g/L = micrograms per liter. 
NA = Not a ppl cab I e, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU. 

ND ND ND ND ND ND ND 

0.915 1.1 0 0.887 145* 0.731* 04 13 0.340 

0.0994 0.164 0 170 0470 0.121 0.165 0.1 67 

0.0254 -0.00711 0 0072 0.00374 0 000 0.1 01 0.□ 139 

0.113 0.0916 0.148 0.560 0.110 0.161 0.1 04 

0.347 0.269 0445 1.67 0 .327 0.524 0.317 

< 0.189 < 0.189 < 0.187 < 0.0943 < 0.0943 < 0.0935 < 0.0943 
< 0.189 < 0.189 < 0187 < 0.0943 < 0.0943 < 0.0935 < 0.0943 
< 0.189 < 0.189 < 0. 187 < 0.0943 < 0.0943 < 0.0935 < 0.0943 
< 0.189 < 0.189 < 0.187 < 0.0943 < 0.0943 < 0.0935 < 0.0943 

2.55 J < 1.70 3.31 J < 1.70 3 .6B J 2.85 J 442J 

< 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.5 < 0.500 
2.6B 2.69 3.52 1.60 J 2.33 3.06 28 9 

ND= Not detected or No historical detections ot this compound 
<=Compound not detected . Reportable detection limit sho'Ml. 

J = Estimated value, see data validation report 
italics = Result reported is below Minimum Detectable Concen:ration 

'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-16 are averages cf two analyses run on the same set of samples . 
ttDissolved metals analyzed in place of total metals for sample locations that stabilized at a tu rbidity of over 10 NTU 

0 449 

0 .2:5 

0.0526 

0 .1~3 

0 .5~7 

10.4 

< 0.5 
2 .55 

1.66E-07 

< 0.0962 
< 0.0962 
< 0.0962 
< 0.0962 
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Table4b 
Groundwater Analytical Summary- ERM-105S(RJ 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TEO) 

Radiological Analytes 

Radium 226 

l lr-1ni1Jm?::l4 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium~ 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo( a )anthracen e 
Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 
Dibe nzo( a, h)anthracen e 

Metals, Dissolved-
Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes· 

Blank cell= compound not analyzed 

FD = Field duplicate sarrple 
TEQ::: Toxicity equivalents . 

pg/L ::: Pi cog rams per liter 

pCi/L ::: Picocuries per liter 
µg/L::: rricrograms per liter 
NA::: Not applicable, compound not historicalty anatyzed 
Dissolved metals anatyzed in place of total 
r!"l=tals . Turbidity stab ili zed below 10 N-u . 

µ9/L 

pCi/L 
µq/L 

pCi/L 

µg/L 
pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µ9/L 
µg/L 

µg/L 

8.78E-07 4 .82E-08 4 .57E-07 1.2E-09 

1.05 3.65 0.229 3 .44 0.589 0.269 1.25 

0.289 0.1 99 0.206 0 .1 37 0.218 0.067 1 0 .0466 

0.0362 0.0567 0.0 16 -0 00558 0.0495 0.0224 0.00774 

0.225 0.11 7 0.186 0 .0815 0.201 0.0757 0 .054 

0.687 0.375 0.561 0 .242 0622 0.236 0 .164 

< 0.0943 < J.0926 < 0.0943 < 0 .0943 < 0.104 < 0.0952 < 0.105 
< 0.0943 < J.0926 < 0.0943 < 0 .0943 < 0.104 < 0.0952 < 0.105 

< 0.0943 < J.0926 < 00943 < 0 0943 < 0. 104 < 00952 < 0105 

< 0.0943 < J.0926 < 0.0943 < 0 .0943 < 0.104 0.0476 J < 0.105 

6.88 5.99 16.3 19.0 18.4 13.6 14.2 
< 0.5 < 0.50.0 < 0.500 < 0.500 < 0.50.0 < 0 .500 < 0.500 

4 .12 2.71 1.1 1 J 1.35 J 1.64J 1.03 J 1.72 J 

NO = Not detected or l\o historical detections of this compound 

< = Compound not detected . Reportable detection limit shoV\111 

J::: Estimated value, SEe dat a validation report 

italics ::: Result reported is be low Minimum Detectab le Concentration 

... Method Detectab le Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov- 16 are averages of two analyses run on the same set of samples 

..... Dissolved metals analy zed in place of total metals f or sample locations that stab ilized at a turbidity of over 10 NTU 

2.13E-06 5.5E-09 

0.09 76 0.624 0 .159 1.1 7 

0.0507 0.118 0 .0322 0 .1 57 

0.0139 0.0319 0 .0159 -0 0123 

0.0485 0.0715 00205 0 .1 66 

0.1 51 0.227 0 .0683 0.493 

NA < 0 0962 < 0.0952 J <0.104 J 

NA < 00962 < 0.0952 J < 0.104 J 

NA < 00962 < 0 0952 J < 0 104 J 

NA < 00962 < 0.0952 J < 0.104 J 

14 .9 30.4 

< 0500 < 0 500 
0.637 J 0 .944 J 

19.4 31.8 
< 0.50.0 < 0.500 

0.807 J 0.791 J 
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Table4b 
Groundwater Analytical Summary- ERM-105S(RJ 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TEO) 

Radiological Analytes 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a )anthracen e 

Ben zo ( a )pyrene 
Benzo(k)fluora nthene 

Dibe nzo( a, h )anthrace n e 

Metals, Dissolved= 

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes· 
Blank cell = compound not analyzed. 

FD= Field duplicate sample. 

TEO= Tox icity equivalents. 
pg/L = Pi cog rams per liter 

pCi/L = Picocuries per liter 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU 

Location ID 

Sample Date 

Sam leT e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Historical Statistics for ERM·105S Historical Statistics for Site GW 
No. of No. of No. of No. of 

Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

0 

0 

0 0 

0 

0 0 

0 

0 0 

0 

0 

2 2 

1 1 

1 

2 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

0.1 

14 
0.13 

15.7 

1,360 

155 

NA NA 

ND ND 

NA NA 

ND ND 

NA NA 

ND ND 

NA NA 

ND ND 

NA NA 

12 22 

14 14 
95 19 

15.7 15.7 

1,360 1,360 

11,001 22,000 

25 

25 

0 

2 

0 

1 

0 

56 

0 

27 

26 

27 

26 

86 

70 

100 

5 

19 

0 

2 

0 

1 

0 

14 

0 

2 

1 
2 

71 

43 

100 

ND= Not detected or No historical detections of this compound 

< =Compound not detected. Reportable detection limit shown. 
J = Estimated value, see data validation report. 

0477 

0.308 

NA 

0.056 

NA 

0.120 

NA 

-0263 

NA 

0.10 

14 
0.13 

1.0 

0.65 

0.767 

1.1 

Italics = Result reported is below Minimum Detectable Concentration. 

*Met hod Detectable Concentration above prescribed Reporting Limit 

0.221 3.395 

0.891 2.04 

NA NA 

0.113 0170 

NA NA 

0.120 0.120 

NA NA 

0.043 1.050 

NA NA 

11 22 

14 14 
96 19 

1.0 1.0 

13.6 69.6 

209 1,930 

4,790 209 ,000 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples 
=Dissolved metals analyzed in place of total metals tor sample locations that stabilized at a turbidity of over 10 NTU 
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Table4c 
Groundwater Analytical Summary- ERM-107S 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TE OJ 

Radiological Analyl.es 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a)anthracen e 

Benzo(a)pyrene 

Ben zo (k)fluora nthene 

Dibe nzo( a, h)anthracen e 

Metals, Dissolved** 

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes 

Blank cell= compound not analyzed. 

FD= Field duplicate sample. 

TEO= Toxicity equivalents 

pg/L = Pi cog rams per liter. 

pCi/L = Picocuries per liter 
µ g/L = micrograms per liter 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU 

ND 

1.19 

0.0184 

0.00567 

0. 0361 

0.110 

< 0.189 

< 0.189 

< 0.189 
< 0.189 

3.51 J 

0.721 J 

41.2 

ND 

0.92 1 

0 .0600 

0 .04 75 

0 .0664 

0.218 

< 0.187 

< 0.187 

< 0.187 
< 0.187 

8.38 

6.86 
774 

144E-09 J 

1.11 * 

0.0772 

-0.00411 

0.□ 1 3 

0.0386 

< 0.0943 

< 0.0943 

< 0.0943 
< 0.0943 

< 1.70 

0.888 J 

24.0 

ND 

0 .720* 

0.00472 

-0.00853 

0.00331 

0.00984 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

< 1. 70 

0.910 J 
33.7 

ND= Not detected or No historical detections of this compound 
< = Compound not detected. Reportable detection lim it shov,n. 

J = Estimated value, see data validation report 

24 9E-07 

1.21 

0.□393 

00278 

0 .0577 

0.184 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

< 1.7 

0618J 
18 8 

Italics = Result reported is below Minimum Detectable Concentration. 

*Method Detectable Concentration above prescribed Reporting Limit 

3.32E-08 

0 .775 

0 .0331 

0 .0213 

0 .0289 

0 .0888 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

3.56 J 

0.821 J 
42.3 

0.338 

00298 

00358 

0048 

0.159 

24 4 J 

0 .636 J 

14.6 

0 

< 0.0952 

< 0.0952 

< 0.0952 
< 0.0952 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples 
**Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU 
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Table4c 
Groundwater Analytical Summary- ERM-107S 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Location ID 

Sample Date 

Anal te Sam leT e 
Dioxins 

Dioxins (TE Q) µg/L 

Radiological Analytes 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pC1/L 

Uranium 235 µg/L 

Uranium 235 pCi/L 

Uranium 238 µg/L 

Uranium 238 pCilL 

Total Uranium* µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo(a)anthracene µg/L 

Benzo(a)pyrene µg/L 

Ben zo(k)fl uoranthe ne µg/L 

Dibenzo( a, h)anthracen e µg/L 

Metals, O,ssolved-

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Tola/ 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes 

Blank cell = compound not analyzed. 
FD= Field duplicate sample. 

TEO = Toxicity equivalents. 
pg/L = Picograms per liter 

pCi/L = Picocuries per liter 
µg/L = micrograms per liter 
NA = Not applicable, compound not historical ly analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU 

1.66E-07 4.77E-07 1.1 5E-09 8.93E-07 9.27E-08 3.8E-09 

0.530 0.684 0.343 4.02 0 .923 0.72 1 1.61 0 .267 

0 .0504 0.060 0.0275 0.098 0.081 5 -0.0130 0.0357 -0 .00875 

0.□253 0 .0454 0.0166 0 .0197 0.04 15 0.00182 0.022 

0.□111 0 .0323 0.0151 0 .0834 0 .03 13 -0.01 05 0.0157 0.0084 

0.0447 0.117 0.0524 0.257 0 .112 0.000887 0.0568 0025 

< 0.0943 < 0.0926 < 0.0935 < 0.0952 < 0 .0999 < 0.0935 < 0.0952 < 0.0964 J 
< 0.0943 < 0.0926 < 0.0935 < 0.0952 < 0 .0999 < 0.0935 < 0.0952 < 0.0964 J 

< 0.0943 < 0.0926 < 0.0935 < 0.0952 < 0.0999 < 0.0935 < 0.0952 < 0.0964 J 
< 0.0943 < 0.0926 < 0.0935 < 0.0952 < 0 .0999 0.0561 J < 0.0952 < 0.0964 J 

< 2 < 2.00 2.60 J 2.54 J 2.23 J < 2.00 3.32 J < 2.00 
<05 < 0500 < 0 500 < 0 500 0 668 J 0 582 J < 0 500 0 927 J 
20.8 134 8 4 8 8.00 12.1 8 .90 17.9 7 .57 

ND = Not detected or No historical detections of th is compound 
<= Co mpound not detected. Reportable detection limit sho""1 
J = Estimated value, see data validation report 
ftafics = Result reported is below Minimum Detectable Concentration . 
'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov- 16 are averages of two analyses run on the same set of samples 

'"''Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU 

1.84E-08 3.0E-09 

0.424 1.58 

0.0411 -0 .000856 

0.0351 0.0159 

0 .0234 0.00775 

0.0857 0.0304 

0.0857 < 0.481 

0.18 1 < 0.481 

0 .325 < 0.481 
0 670 < 0.481 

2.65 J 
< 0.500 

7.23 

2.36 J 
0 524 J 

8.07 

4 .5E-09 

0.1 88 

0.0144 

0 

-0.0161 

2.32E-06 

<0.103 J 
<0.10 3 J 

<0.10 3 J 
<0.10 3 J 

2.5 8 J 

0.631 J 

4 .68 
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Table4c 
Groundwater Analytical Summary- ERM-107S 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TEO) 

Radiological Ana!ytes 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo(a)anthracene 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

Dibe nzo( a, h)anthracen e 

Metals, Dissolved** 

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes: 

Blank ce ll= compound not analyzed 

FD= Field duplicate sample. 

TEO = Toxicity equivalents 

pg/L = Pi cog rams per liter. 

pCi/L = Picocuries per liter. 
µg/L = micrograms per liter. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stab ilized below 10 NTU 

Historical Statistics for ERM-107S Historical Statistics for Site GW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

6 

0 

6 

0 

6 

0 

6 

0 

5 

5 

5 

5 

8 

8 

10 

3 

6 

0 

2 

0 

2 

0 

3 

0 

0 

0 

0 

0 

7 

3 
9 

0.477 

0.308 

NA 

-0.181 

NA 

-0.076 

NA 

-0.041 

NA 

ND 

ND 

ND 

ND 

2.11 

0.767 

12.1 

0.483 

0.88 

NA 

-0.104 

NA 

-0.064 

NA 

0.006 

NA 

ND 

ND 

ND 

ND 

3.52 

20.3 

54 9 

2.060 

2.54 

NA 

-0.027 

NA 

-0.052 

NA 

0.08 

NA 

ND 

ND 

ND 

ND 

5.24 

59 .1 

107 

25 

25 

0 

2 

0 

1 

0 

56 

0 

27 

26 

27 

26 

86 

70 

100 

ND = Not detected or No historical detections of th is compound 
<=Compound not detected. Reportable detection limit shown. 

J = Estimated value, see data validation report. 

5 

19 

0 

2 

0 

1 

0 

14 

0 

2 

2 

71 

43 

10[ 

Italics = Result reported is below Minimum Detectable Concentration 

*Met hod Detectable Concentration above prescribed Reporting Limit 

0.477 0.221 

0.308 0.891 

NA NA 

0.056 0.113 

NA NA 

0.120 0.120 

NA NA 

-0.263 0.043 

NA NA 

0.10 11 

14 14 

0.13 96 

1.0 1.0 

0.65 13.6 

0 .767 209 

1.1 4,790 

3.395 

2.04 

NA 

0.170 

NA 

0.120 

NA 

1.050 

NA 

22 

14 

19 

1.0 

69.6 

1,930 

209 ,000 

Uranium isoptope results presented /or Nov-16 are averages of two an3lyses run on the same set of samples. 
**Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table 4d 
Groundwater Analytical Summary- ERM-109S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins [TEO) 

Radiological Ana/vies 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs} 

Ben zo (a)anthracene 

Benzo (a)pyrene 

Benzo (k)fluoranthene 

Dibe nzo( a, h )anthracen e 

Metals, Oissolved

Arseni c 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes: 
Blank cell= compound not analyzed 
FD = Field duplicate sample. 

TEO= Toxicity equivalents 

pg/L = Picograms per liter. 
pCi/L = Picocuries per liter 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

ND 

1.05 

0.117 

0.00757 

0.0285 

0.0883 

< 0.192 

< 0.192 

< 0.192 
< 0.192 

< 1.70 
1.67 J 
14.3 

ND 

0.494 

0.119 

0.0306 

0.0948 

0.296 

< 0.179 

< 0.179 

< 0.179 
< 0.179 

2.59 J 

2.26 J 

10.5 J 

ND 

0.860* 

0.0712 

0000 

0.0774 

0.230 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

< 1.70 
2 .15 

10.8 

ND 

0.551' 

0.0230 

0.0193 

0.0230 

0.0774 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

1.89 J 

< 0 .500 

9 15 

ND= Not detected or No historical detections of this compound 
<=Compound not det ected. Reportable detection limit shown. 

J = Estimated value, see data validation report. 

ND 

0.534 

0.163 

-0 .00658 

0.00477 

0.0142 

< 0.0935 

< 0.0935 

< 0.0935 
< 0.0935 

< 1.7 
1 .94 J 

9 67 

Italics = Result reported is below Minimum Detectable Concentration. 
*Method Detectable Concentration above prescribed Reporting Limit 

ND 

0.732 

0.0940 

0.0476 

0.0496 

0.170 

< 0 0943 

< 00943 

< 00943 
0.0472 J 

2.29 J 

< 0.500 

10 9 

0.343 

0.0691 

0.0134 

0.0355 

0.112 

2 .16 J 

2 .8 

8 .79 

I • • 

7 .11E-07 

< 0.0962 

< 0.0962 

< 0.0962 
< 0.0962 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples. 
'"Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4d 
Groundwater Analytical Summary - ERM-109S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Diox ins (TEO) µg/L 

Radiological Analytes 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium LJt, µCi/ L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium" µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo(a)anthracene µg/L 

Benzo(a)pyrene µg/L 

Ben zo(k)fluoranthene µg/L 

Dibe nzo(a,h)anthracene µg/L 

Metals, Dissolved-

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Total 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes· 
Blank cell= compound n ot analy zed 

FD= Field duplicate sarf'!)le 

TEQ = Tox icity equivalents 

pg/L = Pi cog rams per liter 

pCi/L = Picocuries per liter 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historical ry" analy zed 
Dissolved metals analyzed in pla ce of total 
metals. Turbidity stabilized below 10 NTU 

1 66E-07 0 000000 1 01E-08 1 87E-08 

0.526 0.662 0.1 42 3.60 0.756 0.704 1.07 0.296 

0.197 0.0349 0.0591 -0.00137 0.0252 0.00844 -0 .0486 0.0172 

0.0457 0.D231 0.021 0.00 128 0.D212 0.0208 -0 .□15 -0.004 11 

0 116 0 0461 0 021 -0 0239 0 041 0.0283 -0 0074 7 0 0902 

0.367 0.148 0.072 0 .000596 0.1 32 0.0938 0.268 

< 0.0943 < 00926 < 0.0943 < 0.0962 < 0.0968 < 0.0935 < 0.0949 < 0.100 
< 0.0943 < 0 0926 < 0.0943 < 0.0962 < 0.0968 < 0.0935 < 0.0949 < 0.100 

< 0.0943 < 0.0926 < 0.0943 < 0.0962 < 0.0968 < 0.0935 < 00949 < 0.100 
< 0.0943 < 00926 < 0.0943 < 0.0962 < 0.0968 < 0.0935 < 0.0949 < 0.100 

6.52 < 200 2 .61 J 2 .47 J 2.87 J < 2 00 4 .03 J < 2 00 
1 72 J 0 657 J 1 01 J < 0500 1 08 J 0 972 J < 0500 0 524 J 

8 .14 7 .50 4 .4 7 3.37 5.08 3.67 5.8 1 2.11 

ND= Not detected o r No histo rical detections of this com pound 

<= Compound not detected. Repcrtable detection limit shown 

J = Estimated va lue , see data validation report 

Italics = Result reported is below Minimum Detectable Concentration 

"'Method Detectable Concentrat ion above prescribed Reporting Limit 
Uranium isoptop e results presented for Nov- 16 are averages of two analyses run on the same set r:i samples 

"'"'Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU . 

2 72E-07 U 1E-07 

0 .577 0 .666 0.241 

0.0302 0.0371 -0.00297 

0.0283 0.□1 88 -0.00277 

0 0402 0 0549 0 0 193 

0 .133 0 .172 0.0575 

< 0.0862 < 0.0909 J < 0.0954 J 
< 0.0862 < 0.0909 J < 0.0954 J 

< 0.0862 < 0.0909 J < 0.0954 J 
< 0.0862 < 0.0909 J < 0.0954 J 

2.44J 3.19 J 

< 0.500 < 0.5 
2.42 3.25 

2.21 J 

0535 J 

2 .25 



�

����� ��

Table4d 
Groundwater Analytical Summary- ERM-109S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TE OJ 

Radiological Ana!ytei 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Ura rnu m• 

Polycyclic Aromatic h'ydrocarbons (PAHs) 

Ben zo ( a)anthracen e 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

Dibe nzo(a, h)anthracen e 

Metals, Dissolved= 

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nicl<cl 

Notes: 
Blank cell= compound not analyzed 
FD= Field duplicate sample. 

TEO= Toxicity equivalents 

pg/L = Pi cog rams por liter. 
pCi/L = Picocuries ~er liter. 
µg/L = micrograms per liter 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 
µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
pgll 

Historical Statistics for ERM-109S Historical Statistics for Site GW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

0 NA NA NA 

0 NA NA NA 

0 NA NA NA 

0 NA NA NA 
0 NA NA NA 

0 NA NA NA 

0 NA NA NA 

0 NA NA NA 

0 NA NA NA 

0 ND ND ND 

0 ND ND ND 

0 ND ND ND 

0 ND ND ND 

073 16.□7 31.40 

1,390 1,390 1,390 
116 653 1 , 19 0 

25 

25 

0 

2 

0 

0 

56 

0 

27 

26 

27 

26 

86 

70 
100 

ND= \Jot detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown. 
J = Estimated value, see data validation report 

5 

19 

0 

2 

0 

0 

14 

0 

2 

2 

71 

43 
100 

Italics= Result reported is below Minimum Detectable Concentration 
'Method Detectable Concentrat ion above prescribed Reporting Limit 

0.477 0.221 3.395 

0.308 0.891 2.04 

NA NA NA 

0.056 0.11 3 0.170 

NA NA NA 

0.120 0.120 0.120 

NA NA NA 

-0.263 0.043 1.050 

NA NA NA 

0 .10 11 22 

14 14 14 

0 .13 9 6 19 

1.0 1.0 1.0 

0 .65 1 3 .6 69 .6 

0.767 209 1,930 
1 .1 4,790 209,000 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples. 
"Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4e 
Groundwater Analytical Summary• ERM-14S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Location ID 

Sample Date 

Anal te Sam le T e 

Dioxins 
Dioxins (TEO) µg/L 

Rad10/og1cal Analyles 

Radium 226 pCilL 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pCi/L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium* µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs} 
Ben zo( a)anthracen e µg/L 

Benzo(a)pyrene µg/L 

Ben zo(k)fluora nthe ne µg/L 

Dibenzo( a, h)anthracen e µg/L 

Metals, Dissolved= 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Total 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes 
Blank cell= compound not analyzed 
FD= Field duplicate sample. 

TEO= Toxicity equivalents. 

pg/L = Picograms per liter 
pCi/L = Picocuries per liter. 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

ND ND ND ND ND ND 5.64E-08 1.66E-07 

2.54 1.18 0.270* 0.435* 0.0946 0.236 0.957 

0.0595 0.0436 0.0286 0.0612 0.155 0.0969 0.0383 0.126 

0.0118 -0.000135 0.0107 0.0140 0.0304 0.0486 -0.00592 0.0633 

0.0575 0.0911 0.0808 0.0856 0.206 0.0696 0.0172 0.0268 

0.176 0.271 0.245 0.261 0.625 0.230 0.0511 0.109 

< 0.189 < 0.187 < 0.0935 < 0.100 < 0.0935 < 0 0935 < 0 0943 < 00943 
< 0.189 < 0.187 < 0.0935 < 0.100 < 0.0935 < 0.0935 < 0.0943 < 0.0943 

< 0.189 < 0.187 < 0.0935 < 0.100 < 0.0935 < 0.0935 < 0.0943 < 0.0943 
< 0.189 < 0.187 < 0.0935 < 0.100 < 0.0935 < 0.0935 < 0.0943 < 0.0943 

7.02 8.45 6.54 9.59 8.93 11.3 7.47 10 .8 

< 0.500 0.742 J < 0.500 < 0.500 < 0.5 < 0.500 < 0.5 < 0.5 

2.05 2.67 1.86 J 2.48 2.66 2.82 1.46J 2.57 

ND= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown 
J = Estimated value, see data validation report 

Italics = Result reported is below Minimum Detectable Concentration 
*Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples. 

**Dissolved metals analyzed in place of total metals tor sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4e 
Groundwater Analytical Summary• ERM-14S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TEO) 

Radiological Anal;les 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium?; 

Polycyclic Aromatic Hydmca1·bon::i (P AH;:,) 

Ben zo( a)anthracene 

Benzo(a)pyrene 

Ben zo(k)fl uoranthe ne 

Dibe nzo( a,h)anthracen e 

Metals, Dissolved-
Arsenic 

Lead 

Nickel 

Metals, Tola/ 
Arsenic 
Lead 

Nickel 

Notes 
Blank cell = compound not analyzed . 
FD= Field duplicate sample. 

TEO = Toxicity equivalents 

pg/L = Picograms per liter. 
pCi/L = Picocunes per liter. 
µg/L = micrograms per liter 
NA= Not applicable, compound not historically analyzeJ 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

µg/L 

pCr/L 

µg/L 

pCr/L 

µg/L 

pCi/L 

µg/L 

pCr/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

9 55E-08 0 1.05E-04 4 4 8E-06 0 J 94E-09 

1.31 0.314 0.7 13 0 .394 0 .396 0 408 068 0 .289 0.1 26 0 .286 

0.115 0 .0744 0 .0694 0 .0746 0 .01 63 0 .0158 0 .0216 0 .0397 0.000389 -0 .00648 

0.146 0 .00782 0 .0353 0 .0638 -0.01 93 0 .00907 0 .00369 0 .0267 0 .0402 -0.0192 

0.0571 0 .0496 0 .0453 0 .0828 0 .00551 0 .00302 0 .0405 0 .0343 0 .0402 0 .□ 1 91 

0.237 0.151 0.151 0 .276 0 .01 64 0 .0132 0.122 0 .1 14 0.1 38 0 .0568 

< 0.0943 0.0849 J < 0.0962 < 0.0941 < 0.0943 < 0.102 < 0.0986 J < 0.0981 < 0.100 < 0.0954 
< 0.0943 0.0755 J < 0.0962 < 0.0941 < 0.0943 < 0.102 < 0.0986 J < 0.0981 < 0.100 < 0.0954 
< 0.0943 0.123 < 0.0962 < 0.0941 < 0.0943 < 0.102 < 0.0986 J < 0.0981 < 0.100 < 0.0954 
< 0.0943 0.132 < 0.0962 < 0.0941 < 0.0943 < 0.102 < 0.0986 J < 0.0981 < 0.100 < 0.0954 

12.8 

< 0.500 

1 48 J 

8 .43 9 52 7.51 12.8 9 08 13.8 7.95 14.0 109 

< 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 
1.44J U6 J 1.26 J 1.69 J 1.21 J 2.91 0776J 1.06 J 0 .823 J 

ND= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown. 

J = Estimated value, see data validation report. 

/lalics = Result reported is below Minimum Detectable Concentration. 
'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples. 
uoissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 1 D NTU 
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Table4e 
Groundwater Analytical Summary- ERM-14S(R) 
Shpack Landfill Superfund Sire 
Attleboro and Norton, Massachusetts 

Anal te 

Dioxins 
D1ox1ns (TEO) 

Radiological Ana/yles 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo (a)anthracene 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

D1be nzo( a, h)anthracen e 

Metals, Dissolved

Arsenic 

Lead 
Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes: 
Blank cell= compound not analyzed. 
FD= Field duplicate sample. 

TEO= Toxicity equivalents. 

pg/L = Picograms per liter. 
pCi/L = Picocuries per liter. 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 
µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Historical Statistics for ERM-14S Historical Statistics for Site GW 

No.of No.of No.of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

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 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25 

25 

0 

2 

0 

1 

0 

56 

0 

27 

26 
27 

26 

ND= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown 
J = Estimated value, see data validation report. 

5 

19 

0 

2 

0 

0 

14 

0 

2 

2 

!falics = Result reported is below Minimum Detectable Concentration 
*Method Detectable Concentration above prescribed Reporting Limit 

0.477 0.221 3.395 

0 .308 0 .891 2.04 

NA NA NA 

0 .056 0.113 0.170 

NA NA NA 

0 .120 0.120 0.120 

NA NA NA 

-0.263 0.043 1.050 

NA NA NA 

0.10 11 22 

14 14 14 
0.13 g 6 19 

1.0 1.0 1.0 

0.65 13.6 69.6 

0 .767 209 1,930 

1.1 4,790 209,000 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples. 
**Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU 
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Table4f 
Groundwater Analytical Summary- ERM-16S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Location ID 

Sample Date 

Anal te Sam leT e 
Dioxins 

Dioxins (TE Q) µg/L 

Radiological Ana,ytes 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pCilL 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium' µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 
Ben zo (a )anthracene µg/L 

Benzo(a)pyrene µg/L 

Ben zo (k)fl uora nthe ne µg/L 

Dibe nzo(a, h)anthracen e µg/L 

Metals, Dissolved" 
Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Mefals, Total 
Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes: 
Blank cell= compound not analyzed. 
FD= Field duplicate sample 

TEO= Toxicity equivalents 

pg/L = Pi cog rams per liter 
pCilL = Picocuries per liter 
µg/L = micrograms per liter 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

ND ND ND ND ND 1 .08E-08 0 1.66E-07 

4.36 0.660 0 .676' 1 .25' 0 .958 1.22 0.207 2.07 

0.0552 0.311 0.0411 0 .0890 0 .133 0170 0.039 0 .0968 

0.00528 0.0309 0.0206 0.0110 0 .0352 0.0798 0.023 0 .044 1 

0.0445 0.311 0.0713 0.103 0 .265 0.1 88 0.□329 0.0469 

0.135 0938 0.222 0.313 0805 0.597 0.108 0 .160 

< 0.189 < 0.187 < 0.0943 < 0.0952 < 0.0935 < 0.0943 < 0.0952 < 0.0943 
< 0.189 < 0.187 < 0.0943 < 0.0952 < 0.0935 < 0.0943 < 0.0952 < 0.0943 

< 0189 < 0.187 < 0.0943 < 0.0952 < 0.0935 < 0.0943 < 0.0952 < 0.0943 
< 0.189 < 0.187 < 0.0943 < 0.0952 < 0.0935 < 0.0943 < 0.0952 < 0.0943 

< 1.70 1.96J < 1.70 < 1.70 < 1.7 < 1.70 <2 <2 
< 0.500 < 0.500 < 0.500 < 0.500 < 0.5 < 0.500 < 0.5 < 0.5 

1.27 J 2.47 2.79 2.33 1.85 J 5.42 1.09 J 2.94 

ND= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit showi 

J = Estimated value, see data validation report. 

Italics = Result reported is below Minimum Detectable Concentration 
'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-1 6 are averages of two analyses run on the same set of samples 

"Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU 
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Table4f 
Groundwater Analytical Summary• ERM-16S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Location ID 

Sample Date 

Anal te Sam le T e 

Dioxins 
Dioxins (TEO) µg/L 

Rad,o/ogicai Ana/y/es 

Radium 226 pCi/L 

Uranium 234 µg/L 

Uranium 234 pCi/L 

Uranium 235 µg/L 

Uranium 235 pCi/L 

Uranium 238 µg/L 

Uranium 238 pCi/L 

Total Uranium* µg/L 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Benzo( a)anthracen e µg/L 

Benzo(a)pyrene µg/L 

Benzo(k)fl uora nthe ne µg/L 

Dibe nzo(a ,h)anthracen e µg/L 

Metals, Dissolved-

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Metals, Tofai 

Arsenic µg/L 

Lead µg/L 

Nickel µg/L 

Notes: 
Blank cell= compound not analyzed. 
FD= Field duplicate sample. 

TEO= Toxicity equivalents 

pglL = P1cograms per liter. 
pCi/L = Picocunes per liter. 
µglL = micrograms per liter 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU 

0 0 0 0 0 4.68E-08 0 

1 66 0 381 3 36 0 591 0 544 2 5 0 495 124 0 545 0 537 

0 .108 0.0743 0.0504 -0.00434 0.0151 -0.00456 -0.033 0.0871 -0 .00319 0.□ 1 57 

0 .0809 0.089 0.0189 0 .0287 0.00884 0.00676 0.0043 0.0187 0.014 -0 .00246 

0 .0702 0.0369 0.0482 0 .0429 0.□147 0.□236 0.00429 0.041 00308 0.0319 

0 .246 0.151 0.152 0.141 0.0478 0.0733 0.□ 147 0.131 0.0982 0.0947 

< 0.0935 < 0.0935 < 0.0926 < 0.101 < 0.0943 < 0.101 0.150 < 0.0947 < 0.0949 J < 0.0878 

< 0.0935 < 0.0935 < 0.0926 < 0.101 < 0.0943 < 0.101 0.150 < 0.0947 < 0.0949 J < 0.0978 J 
< 0.0935 < 0.0935 < 0.0926 < 0.101 < 0.0943 < 0.101 0206 < 0.0947 < 0.0949 J < 0.0878 

< 0.0935 < 0.0935 < 0.0926 < 0.101 < 0.0943 < 0.101 0 .281 J < 0.0947 0.0664 J < 0.0978 J 

< 2.00 <2 

< 0.500 <0.5 

0.719J 1.1 E J 

< 2.00 < 2.00 < 2.00 < 2.00 < 2.00 2.71 j < 2.00 < 2.00 
< 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 

0 .756 J 0 .667 J 2 .98 0.805 J < 0.600 2.33 < 0.600 1.38 J 

ND= Not detected or No histxical detections of this compound 
<=Compound not detected. Reportable detection limit shoVl<l 
J = Estimated value, see data validation report 

Italics = Result reported is below Minimum Detectable Concentration. 
'Met hod Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results prEsented for Nov-16 are averages of tV\JO analyses run on the same set of samples 
=Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4f 
Groundwater Analytical Summary• ERM-16S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TEO) 

Radiological Analyles 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium• 

Polycyclic Aromatic Hydrocarbons (PAHs) 
Ben zo (a)anthracen e 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

Dibenzo( a.h)anthracene 

Metals, Dissolved= 
Arsenic 

Lead 

Nickel 

Metals, Total 
Arsenic 
Lead 

Nickel 

Notes 
Blank cell= compound not analyzed 
FD= Field duplicate sample. 

TEO= Toxicity equivalents. 

pg/L = Pi cog rams per liter. 
pCi/L = Picocuries per liter 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Historical Statistics for ERM-16S Historical Statistics for Site GW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

0 

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 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25 

25 

0 

2 

0 

1 

0 

56 

0 

27 

26 

27 

26 

ND= Not detected or No historical detections of this compound 
<=Compound not detected . Reportable detection limit shown 
J = Estimated value, see data validation report. 

19 

0 

14 

Italics = Result reported is below Minimum Detectable Concentration. 
*Method Detectable Concentration above prescribed Reporting Limit 

0.477 

0.308 

NA 

0.056 

NA 

0.120 

NA 

-0.263 

NA 

0.10 

14 

0.13 

1.0 

0.65 

0.767 

1.1 

0.221 

0.891 

NA 

0.1 13 

NA 

0.120 

NA 

0.043 

NA 

11 

14 

9 6 

10 

13.6 

209 

4,790 

3.395 

2.04 

NA 

0.1 70 

NA 

0.120 

NA 

1.050 

NA 

22 

14 

19 

1.0 

69.6 

1.930 

209 ,ODO 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples 
*"Dissolved metals analyzed in pl ace of tota I metals for sample locations that stab iii zed at a turbidity of over 1 0 NTU. 
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Table4g 
Groundwater Analytical Summary- ERM-28S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Analvte 
o,ox,ns 

Dioxins (TEO) 

Radiological A.wlytes 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium• 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a )anthracen e 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

Oibe nzo( a, h )3nthracen e 

Metals, Oissoh·ed" 

Arsenic 

Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes 
Blank cell= compound not analyzed. 
FD= Field duplicate sample 

TEO= Toxicity equivalents 

pg/L = Pi cog rams per liter. 
pCi/L = Picocuries per liter. 
µg/L = micrograms per liter. 
NA= Not applicable, compound not historical ly analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

Location ID 

~ample Uate 

Samole Tvoe 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

1:::::1-.,T,_,l:...._--,.'!".II 1:::::1~ .. ,T,_.1:11,.._--,1'!".l:I l:::::1'!"<1,TJ-.l:...._--,1'!".II l:::l'!"••TJ-.1: ..... --,, • .al -- ,.=-- --
' 

Bil -
ND NO NO NO 

4.E7 1.03 0.780 1 .13' 

0.203 0.0604 0.204 0.552 

0 00154 0.00901 0.01 79 -0 00312 

0.148 0.1 03 0.168 0.588 

0440 0.310 0.508 1.75 

< 0.190 < 0.187 < 0.187 < 0.0943 

< 0.190 < 0.187 < 0.187 < 0.0943 

< 0.190 < 0. 187 < 0.187 < 0.0943 

< 0.190 < 0.187 < 0.187 < 0.0943 

< 1.:0 < 1.70 < 1.70 < 1.70 

< 0.500 < 0.500 < 0.500 < 0500 

1 .89 J 3.85 1.63 J 3 .85 

NO= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown. 
J = Estimated va lue, see data validation report. 

1::1- : 
_ .. 

--
Id 

2 .33E-08 J 

1 .21' 

0.0755 

-0 0155 

0.0378 

0.112 

< 0 0935 

< 00935 

< 0.0935 

< 00935 

< 1.70 

< 0.500 

3 .77 

Italics= Result reported is below Minimum Detectable Concentration. 
'M ethod Detectable Concentration above prescribed Reporting Limit 

-~- : ... l:::::l~-l lTJ-.1:11,.._--,l~.II l:::::l~•m -.1:11..._--,1'!".II -- ---'I" - - . 
Sil 

NO 1 .30E-09 NO 

0499 04 27' 0.696 

041 5 0.363 0456 

00100 0.0640 0.1 27 

0.332 0.275 0.384 

0.992 0.847 1.20 

< 0.0962 < 0.100 < 0.0935 
< 0.0962 < 0.100 < 0.0935 

< 0.0962 < 0.100 < 0.0935 

< 0.0962 < 0.100 < 0.0935 

< 1.70 < 1.70 < 1.7 

< 0.500 < 0.500 < 0.5 

1.15 J 1 .16 J 2 .81 

Uraniun isoptope results presented f or Nov-16 are averages of two analyses run on the same set of samples. 
"Dissolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table4g 
Groundwater Analytical Summary- ERM-28S(R) 
Shpack Landfill Superfund Sire 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Dioxins (TE 0) 

Radiological Analyles 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 
Ben zo ( a )anthracen e 

Ben zo ( a)pyrene 

Ben zo (k)fl uora nthe ne 

Dibe nzo(a, h)anthracen e 

Metals, Dissolved
Arsenic 

Lead 

Nickel 

Metals, Total 
Arsenic 

Lead 

Nickel 

Notes: 

Blank cell= compound not analyzed 
FD = Field duplicate sample. 

TEO = Tox icity equivalents 

pglL = Picograms per liter. 

pCi/L = Picocuries per liter. 
µg/L = micrograms per liter 
NA = Not a ppl icabl e, compound not historically analyzed 
Dissolved metals analyzed in place of total 

metals. Turbidity stab iii zed be low 1 0 NTU 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

1 .66E-07 2.20E-08 3 .34E-08 1 .78E-06 1 .98E-07 1 .09E-07 O.OOE+OO 

0.609 0.591 0422 0.767 0.263 0.888 0.663 

0.290 0.31 7 0.319 0.317 0.218 0428 0.327 

0.102 0.0431 0.066 1 0.00617 0.0349 0.0739 0.0556 

0.247 0.237 0.290 0.318 0.208 0.169 0.205 

0.781 0 725 0.892 0.950 0.636 0.537 0.635 

< 0.0935 < 0.0952 < 0.0935 < 0.0943 < 0.0943 < 0.0962 < 0.0943 
< 00935 < 0.0952 < 0.0935 < 00943 < 00943 < 0.0962 < 0.0943 
< 0.0935 < 0.0952 < 0.0935 < 0.0943 < 0.0943 < 0.0962 < 0.0943 
< 00935 < 0.0952 < 0.0935 < 0.0943 < 00943 < 0.0962 < 0.0943 

<1.7 < 1.70 < 1.70 <2 <2 < 2 <2 
< 0.5 < 0.500 < 0.500 < 0.5 < 0.5 < 0.5 < 0.5 
2 .93 2 .62 2 .64 1 .78 J 1.54 J 1.09 J 1 .12 J 

ND= Not detected or No historical detections of this compound 
< = Compound not det ected. Reportable detection limi t shown. 

J = Estimated value , see data validation report 

Italics = Result reported is below Minimum Detectable Concentration. 

'Method Detectable Concentration above prescribed Reporting Limit 
Uranium isoptope results presented for Nov-1 6 are averages of two analyses run on the same set of samples 

"*Dissolved metals analyzed in place of total metals fo r sample locations tha t stabilized at a turbidity of over 10 NTU 
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Table4g 
Groundwater Analytical Summary- ERM-28S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Dioxins 

Location ID 

Sample Date 

Sam le T e 

D1ox1ns (TEO) µg/L 0.000000200 0.000000141 1.18E-09 0 

Rad1olog1ca/ Anatyles 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium,-; 

Polycychc Aromatic Hydrocarbons (PAHs) 

Ben zo (a)anthracene 

Benzo(a)pyrene 

Ben zo (k)fl uoranthene 

D1benzo( a ,h)anthracene 

Metals, Dissolved

Arsenic 
Lead 

Nickel 

Metals, Tola/ 

Arsenic 
Lead 

Nickel 

Notes 
Blank cell= compound not analyzed 
FD= Field duplicate sample 

TEO= Tox icity equivalents 

pg/L = Picograms per liter 
pC1/L = Picocunes per liter. 
µg/L = micrograms per liter 
NA= Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals Turbidity stabilized below 10 NTU 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

1.89 

3.26 

0.332 

0 896 

2 .82 

< 0.0952 
< 0.0952 
< 0.0952 

< 00952 

2 .31 J 

< 0.500 

1.59 J 

0.234 

0.04 71 

0 185 

0.571 

< 0.0935 
< 0.0935 
< 0.0935 

< 0 0935 

2.44J 

< 0.500 

1.61 J 

0.364 

0.206 

0.0802 

0 130 

0.423 

< 0.0952 
< 0.0952 
< 0.0952 

< 0 0952 

2.43J 

< 0.500 

1.61 J 

0.388 

0 .218 

0.0266 

0 190 

0.577 

< 0.0935 
< 0.0935 
< 0.0935 

< 0 0935 

2.35 J 

< 0.500 

1.57J 

ND= Not detected or No historical detections of this compound 
<= Compound not detected. Reportable detection limit shown. 
J = Estimated value, see data validallon report 

0.601 

0.234 

0.033 

0 174 

0.531 

0.0577J 

< 0.0962 
0 0673 J 

0 0769 J 

2.40J 

< 0.500 

1.4 1 J 

Italics= Result reported is below Minimum Detectable Concentration. 
'Method Detectable Concentration above prescribed Reporting Limit 

0 .638 

0 .315 

0.0168 

0 230 

0 .692 

< 0.0943 
< 0.0943 
< 0.0943 

< 0.0943 

2.65 J 

< 0.500 

1.92 J 

0 .332 

0 .261 

0.0123 

0 226 

0678 

< 0.101 
< 0.10 1 
< 0.10 1 

< 0101 

2.64 J 

< 0.500 

1.10 J 

0.269 

0.242 

0.0388 

0 232 

0.709 

< 0.0961 
< 0.0961 
< 0.0961 

< 0 0961 

2.76 J 

< 0.500 

1.08 J 

Uranium isoptope results presented for Nov-1 6 are averages of tvvo analyses run on the same set of samples 
" Dissolved metals analyzed in place of total metals for sample locations that stabi lized at a turbidity of over 10 NTU 

0 .248 

0 .159 

0.0209 

0 174 

0 .527 

< 0100 
< 0.100 
< 0.100 

< 0100 

3.79 J 

< 0.500 

0 .966 J 

2.4E-09 

0 .223 

0.171 

0.0364 

0 182 

0 .557 

< 0.100 
< 0.100 
< 0.100 

< 0100 

3.86 J 

< 0.500 

2 .18 
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Table4g 
Groundwater Analytical Summary• ERM-28S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te Sam 

Dioxins 
Dioxins (TEQ) 

Radiological Analyles 

Radium 226 

Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a)anthracene 

Ben zo ( a)pyrene 

Ben zo (k)fluoranthene 

Dibenzo(a ,h)anthracen e 

Metals, Dissolved-

Arsenic 

Lead 

Nickel 

Metals, Tola / 

Arsenic 
Lead 

Nickel 

Notes· 
Bl::1nk cell = compound not analyzed. 
FD = Field duplicate sample 

TEQ = Toxicity equivalents 

p!;;/L = Pi cog rams per liter. 
pC1/L = Picocuries per liter 
µglL = micrograms per liter. 
NA = Not applicable, compound not historically analyzed 
Dissolved metals analyzed in place of total 
metals. Turbidity stabilized below 1 0 NTU. 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

0 8.8E-05 J 3.21 E-08 J 1 .99E-07 J 2 .68E-08 J 4.8E-09 2 .2E-09 

1 43 115 0 583 0 521 0.999 1.02 0.375 J 1 69 J 0 .678 0.491 

0 159 0 148 0 122 J J0395 J 0 297 0 313 0 256 0 223 0 131 0 199 

0.00812 0.0291 0.0228 J J0079 J 0 .□236 0.0294 0.0244 J 0.00781 -0 .00385 0 .00358 

0.085 0.138 0.1 72 0 .1 5 0.231 0.201 0.243 0.229 0 .1 34 0.11 8 

0.256 04 24 0.522 0.449 0.699 0.6 1 0.735 0.685 0.399 0.352 

< 0.107 < 0.100 < 0.0953 J < 0.093B < 0.0955 0.0663 J < 0. 105 J < 0.0991 J < 0.0948 < 0.0948 
< 0.107 < 0. 100 < 0.0953 J < 0.0938 < 0.0955 0.0568 J <0.105 J < 0.0991 J < 0.0948 J < 0.0948 J 
< 0.107 < 0.100 < 0.0953 J < 0.093B < 0.0955 J 0.208 J 0.158 J 0.0595 J < 0.0948 < 0.0948 

< 0 107 < 0.100 < 0 0953 J < 0.0938 < 0 0955 J 0 360 J 0.158 J 0 0496 J < 0 0948 J < 0 0948 J 

3.76 J 3.65 J 

<0.5 < 05 
0 .769J 0.765 J 

4 .81 J 4 .55 J 4 .38 J 4 .30 J 7.86 7.93 3 .82 J 3 .81 J 

< 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 

1.84 J 1.79 J 0.839 J 0.800 J 1 .09 J 119 J 0.809 J 0.750 J 

ND = Not detected or No historical detections ol this compound 
< = Compound not detected. Reportable detection limit shown. 

J = Estimated va lue, see data va lidation report. 

Italics = Result reported is below Minimum Detectable Concentration 
'Method Detectable Concentration above prescribeJ Reporting Limit 
Uranium isoptope results presented for Nov-1 6 are averages of two analyses run on the same set of samples. 

'"Dissolved metals analyzed In place of total metals for sample locations that stabilized at a turbidity of over 10 NTU 
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Table4g 
Groundwater Analytical Summary- ERM-28S(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 

Dioxins 

Dioxins (TEO) 

Radiological Analytes 

Radium 226 
Uranium 234 

Uranium 234 

Uranium 235 

Uranium 235 

Uranium 238 

Uranium 238 

Total Uranium* 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Ben zo ( a )anthracen e 

Benzo(a)pyrene 

Ben zo (k)fl uora nthe ne 

Dibe nzo( a, h)anthracen e 

Metals, Dissolved** 

Arsenic 
Lead 

Nickel 

Metals, Total 

Arsenic 

Lead 

Nickel 

Notes: 
Blank cell= compound not analyzed 
FD= Field duplicate sample. 

TEO = Toxicity equivalents 

pg/L = Pi cog rams per liter. 
pCi/L = Picocuries per liter 
µg/L = micrograms per liter 
NA= Not applicable, compound not historically analyzed 
Dissolved meta Is analyzed in place of total 
metals. Turbidity stabilized below 10 NTU. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

pCi/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Historical Statistics for ERM-28S Historical Statistics for Site GW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 

0 

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 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25 

25 

0 

2 

0 

1 

0 

56 

0 

27 

26 
27 

26 

0 

0 
0 

ND= Not detected or No historical detections of this compound 
<=Compound not detected. Reportable detection limit shown. 
J = Estimated value, see data validation report 

Italics = Result reported is below Minimum Detectable Concentration. 
*Method Detectable Concentration above prescribed Reporting Limit 

5 

19 

0 

2 

0 

1 

0 

14 

0 

2 

1 

2 

0477 

0.308 

NA 

0.056 

NA 

0 120 

NA 

-0.263 

NA 

0.10 

14 

0.13 

1.0 

0.65 

0.767 

1.1 

0.221 

0.891 

NA 

0.113 

NA 

0.120 

NA 

0.043 

NA 

11 

14 

9.6 

1 .0 

13.6 

209 

4,790 

3.395 

2.04 

NA 

0170 

NA 

0.120 

NA 

1.050 

NA 

22 

14 

19 

1.0 

69.6 

1,930 

209,000 

Uranium isoptope results presented for Nov-16 are averages of two analyses run on the same set of samples 
**D ssolved metals analyzed in place of total metals for sample locations that stabilized at a turbidity of over 10 NTU. 
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Table Sa 
Surface Water Analytical Summary- SW-5(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 

Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved µg/L 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Notes: 
FD= Field duplicate sample. 
NA= Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter. 
<=Compound not detected. ~eportable 
detection limit shown. 
J = Estimated value, see data validation report 

3.02 J 

< 0.200 
< 0 110 

NA 

< 2.00 
2.44 

4.03 

NA 

< 0.067 
< 0.200 

14 9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.92 J 2.04 J 3.38 J 

< 0.200 < 0.200 < 0.200 
<0110 <0.110 < 0110 

NA NA NA 

< 2.00 < 2.00 < 2.00 
3.62 1.08 2.95 

< 0.500 29. 7 0.871 J 

NA NA NA 

< 0067 < 0.067 J < 0067 
< 0200 < 0.200 < 0100 

24.1 9.66 J 4.86 J 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

<1.7 348 J < 1.70 12.8 14.2 2.47J < 2 

< 0.2 < 0.200 < 0.200 < 0.2 < 0.2 < 0.2 < 0.2 
< 011 < 0.300 < 0300 < 03 < 0.3 < 0.3 < 03 

NA NA NA NA NA NA NA 

<2 < 3.00 < 3.00 <3 <3 <3 <3 
143 6.62 6.48 345 J 4.35 J 443 4.69 

< 0.5 < 0.500 < 0.500 2.78 4.39 0.515 J 0.58 J 

NA NA NA NA NA NA NA 

< 0.067 0.186 J 0.180 J NA NA < 0067 < 0.067 
< 02 < 0400 < 0400 0.426 J 0.394 J < 0.3 < 03 
6.66 J 114 9 78 J 16.9 J 28 J 118 109 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
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Table 5a 
Surface Water Analytical Summary- SW-5(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved µg/L 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

N otes: 

FD = Field duplicate sample. 
NA = Not analyzed or not applicable , 
compound not historically analyzed 
µg/L = micrograms pe r liter 
<=Compound not detected. r!eportable 
detection Ii mit sh own 
J = Estimated value, see data validation report. 

9 06 10.2 

< 0.200 < 0200 
0.493 J 1.00 

NA NA 

< 3.00 < 3.00 
3 99 5.88 

3.29 8.59 

NA NA 

0 .082 J 0.102 J 

< 0.300 < 0.300 
68.8 122 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

6.49 12.4 119 3.32 J 

0.201 J < 0.200 < 0200 < 0.200 
0.335 J < 0.300 < 0.300 < 0.300 

NA 118,000 121,000 177,000 

5.67 J < 3.00 < 3.00 < 3.00 
11.7 1.35 J 1.27 J 1.60 J 

30.7 1.03J 0775J < 0.500 

NA 8,660 8,660 8,870 

< 0.067 < 0.067 < 0.067 < 0.067 
< 0.300 < 0.300 < 0.300 < 0.300 

57.2 5.55 J 3.40 J 10.8J 

4.35 J 11.0 10.7 3.49J 

< 0.200 < 0.200 < 0.200 < 0.200 
< 0.300 < 0.300 < 0.300 < 0.300 

NA 115,000 11 7 ,ODO 175,000 

< 3.00 < 3.00 < 3.00 < 3.00 

2.59 1.04 J 1 .07 J 1.51 J 

< 0.500 0 510 J < 0.500 < 0.500 

NA 8 ,550 8,470 8,750 

< 0.067 < 0.067 < 0.067 < 0.067 

< 0300 < 0.300 < 0.300 < 0 300 
16.1 < 3.30 < 3.30 10.BJ 

3.32 J 29 .2 30.2 5.23 22 .6 3.15 J 3.08 J 8.08 

< 0.200 < 0.200 < 0200 < 0.200 < 0200 < 0200 < 0.200 1.07 

< 0.300 < 0.300 < 0300 < 0.300 < 0300 < 0.300 < 0.300 171 

163,000 262 ,ODO 285,000 102,000 187 ,ODO 123,000 122,000 78,200 

< 3.00 < 3.00 < 3.00 < 3.00 3.28 J < 3.00 < 3.00 7 .67 J 

1.42 J 3.78 3.46 2.43 6.95 0.542 J 0.354 J 2.83 
< 0.500 7.35 5.38 1.05 J 18.2 < 0.500 < 0.500 < 0.500 

8,720 16,100 16,900 4 ,930 5,410 6,790 7,140 6,030 

< 0.067 < 0.0670 < 0.0670 < 0.0670 < 0.0670 < 0.0670 < 0.0670 < 0.0670 
< 0.300 < 0.300 < 0300 < 0.300 < 0.300 < 0.300 < 0.300 < 0.300 

10.3 J 917 66.6 11.4 J 33 .6 4.19 J < 330 5,850 

3.81 J 7.91 8.08 5.52 16 .6 3.15 J 3.08 J 11.1 

< 0.200 < 0.200 < 0.200 < 0.200 < 0.200 < 0.200 < 0.200 0.812 

< 0.300 < 0.300 < 0.300 < 0.300 < 0.300 < 0.300 < 0.300 1.22 

173,000 276 ,ODO 266,000 99 ,200 178 ,ODO 123,000 122,000 79,300 

< 3.00 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 7 .71 J 

2 .51 0818 J 0.595 J 3 .24 0.731 J 0.542 J 0 .354 J 1 .53 J 

< 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 < 0.500 

8 ,850 17,200 16,700 4,840 4,930 6,790 7,140 6,200 

< 0.067 < 0.0670 < 0.0670 < 0.0670 < 0.0670 < 0.06?0 < 0.0670 < 0.0670 

< 0300 < 0300 < 0300 < o 300 < 0.300 < 0.300 < 0 300 < 0.300 
10.3 J 5 .79 J 5.13 J 9 95 J 4 .21 J 4 .19 J < 3.30 5,290 
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Table5a 
Surface Water Analytical Summary- SW-5(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Metals, Dissolved 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Notes: 
FD = Field duplicate sample. 
NA= Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter. 
< = Compound not detected. t,:eportable 

detection limit shown. 
J = Estimated value, see data validation report. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Historical Statistics for SW-5 Historical Statistics for Site SW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

2 2 3 7 11 16 16 0.500 5.16 314 
2 2 51 766 1,480 12 12 0.460 135 1,480 

2 2 69 95 121 18 18 0.470 21.6 121 
NA NA NA NA NA NA NA NA NA NA 

2 2 744 7,022 13,300 23 23 0.570 661 13,300 
2 2 258 2,239 4,220 24 24 1.40 275 4,220 
2 2 55 461 868 28 28 0.300 60.5 868 

NA NA NA NA NA NA NA NA NA NA 
2 2 21 41 9 9 0.160 5.14 41.1 
2 2 4 20 36 17 17 1.30 9 08 35 9 
2 2 11,400 30,650 49,900 26 26 9.70 3,628 49,900 

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

NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA 
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Table 5b 
Surface Water Analytical Summary- SW-6 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Metals, Dissolved 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Notes 
FD= Field duplicate sample 

NS = No sample. 
NA = Not analyzed or not a ppl ica ble, 
compound not historically analyzed 
µg/L = micrograms per liter 
<=Compound not detected. Reportable 
detection Ii mil sh own. 
J =Estimated value, see data validation report 

µgfl 56.2 

µgfl 5.22 

µgfl 6.70 

µgfl NA 

µgfl 25.7 

µgfl 36 9 

µgfl 35.7 

µg/L NA 

µgfl 0 .199 J 

µgfl 1.06 

µgfl 1,060 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

µgfl NA 

fl NA 

31 9 1.99 J 18.6 < 1.70 NS 
10 9 < 0.200 2.13 < 0.20 NS 
42 9 <0110 4.07 0 .203J NS 
NA NA NA NA NS 

48.1 < 2.00 494 < 2.00 NS 
805 1.35 62.1 1.05 NS 
101 097J 95.2 < 0.500 NS 
NA NA NA NA NS 

0.333 < 0067 0425 < 0.0670 NS 
2 .OD < 0.200 178 < 0.200 NS 

9,260 28 9 467 25.7 NS 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

3.61 J 6.22 4.10 J < 2.00 2.77 J 5.45 2.09 J 

< 0.2 0 480 J 0.232 J < 0.200 0 .310 J < 0.200 < 0.200 
0.365 J 4.89 0.360 J < 0300 < 0.300 0.629 J < 0.300 

NA NA NA NA 28,300 28,700 39,200 

<3 <3 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 
2.34 J 6.02 2.50 2 67 1.96 J 2.36 0.667 J 

0.931 J 3.81 2 .16 < 0500 1.69 J 0.61 3 J < 0.500 

NA NA NA NA 2,830 3,740 3,880 

NA < 0.067 0.087 J < 0067 < 0.067 < 0.067 < 0.0670 

< 0.3 < 0.3 < 0.300 < 0300 < 0.300 < 0.300 < 0300 
48.6 J 824 474 5.65 J 14.6 J 140 7.68 J 

NA NA NA < 2.00 < 2.00 4.29 J < 2.00 

NA NA NA < 0.200 < 0 200 < 0.200 < 0200 
NA NA NA < 0.300 < 0.300 0.470 J < 0.300 

NA NA NA NA 26,800 29,500 39,200 

NA NA NA < 3.00 < 3.00 < 3.00 < 3.00 
NA NA NA 248 0 .897 J 1.54 J 0470 J 

NA NA NA < 0500 < 0.500 < 0.500 < 0.500 

NA NA NA NA 2,800 3,720 3,880 

NA NA NA < 0067 < 0.067 < 0.067 < 0.0670 

NA NA NA < 0300 < 0.300 < 0.300 < 0300 

NA NA NA 4.13 J < 3.30 136 4. 14J 
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Table5b 
Surface Water Analytical Summary- SW-6 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Metals, Dissolved 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Copper 
Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Notes: 
FD= Fielc duplicate sample. 

NS = No sample. 
NA = Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter. 
< = CompJu nd not d ete cte d. Reportable 
detection limit shown. 
J = Estimated value, see data validation report. 

µglL 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 
µg/L 

µg/L 

µg/L 

µg/L 

/L 

48. 1 J 

1 .81 

3.91 

50,600 

10.2 

19.6 

219 

4,270 

0 .0880 J 

0.618 J 

351 

2.67 J 

< 0.200 
< 0.300 

37,600 

< 3.00 
0 .990 J 
U.o1 I J 

3 ,850 
< 0.0670 

< 0.300 
14 .7 J 

11.2 J 3.78 J 2.0 1 J 

1.22 < 0.200 < 0.200 
4.38 < 0.300 < 0.300 

33,700 36,700 27,300 

4 .06 J < 3 .00 < 3.00 
14 9 0.834 J < 0.300 
14.1 < 0.500 < 0.500 

3,000 6,650 3.340 

0.121 J < 0.0670 < 0.0670 
< 0.300 < 0.300 < 0.300 

333 8.97 J < 3.30 

2 .12 J 3.10 J 2.0 1 J 

< 0.200 < 0.200 < 0.200 
< 0.300 < 0.300 < 0.300 

36,100 34,800 27,300 

< 3.00 < 3.00 < 3.00 
0.793 J < 0.300 < 0.300 
< U.oUU < U.oUU < 0.500 

3,720 6,430 3 ,340 
< 0.0670 < 0.0670 < 0.0670 

< 0.300 < 0.300 < 0.300 
9 30 J < 3 .30 < 3.30 

sw'.6 Historical Statistics for SW-6 Historical Statistics for Site SW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

21.2 2 2 2.5 2 9 3.3 16 16 0.500 5 .16 3 14 

0407 J 2 2 0.8 1.0 1.2 12 12 04 60 135 1,480 

0.623 J 2 2 1.5 4 .2 6 9 18 18 0470 2 1.6 121 

34,900 0 0 NA NA NA 0 0 NA NA NA 
3 .55 J 2 2 7.2 108 14 4 23 23 0.570 661 13,300 

3.61 2 1 15.7 15.7 15.7 24 24 140 275 4 ,220 

2. 15 2 2 13.7 20.8 27.8 28 28 0.300 60.5 868 

3,850 0 0 NA NA NA 0 0 NA NA NA 
< 0.0670 0 0 NA NA NA 9 9 0.160 5 .14 4 1.1 

< 0.300 2 4 .2 4 .2 4 .2 17 17 1.30 9 08 35 9 

128 2 2 269 1 ,1 15 1,960 26 26 9.70 3.628 49 ,900 

20.7 NA NA NA NA NA NA NA NA NA NA 
04 08 J NA NA NA NA NA NA NA NA NA NA 

1.13 NA NA NA NA NA NA NA NA NA NA 
33,700 NA NA NA NA NA NA NA NA NA NA 
3 42 J NA NA NA NA NA NA NA NA NA NA 
549 NA NA NA NA NA NA NA NA NA NA 
:J48 NA NA NA NA NA NA NA NA NA NA 
3,630 NA NA NA NA NA NA NA NA NA NA 

< 0.300 NA NA NA NA NA NA NA NA NA NA 

< 0.0670 NA NA NA NA NA NA NA NA NA NA 
145 NA NA NA NA NA NA NA NA NA NA 
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Table 5c 
Surface Water Analytical Summary- SW-12(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 

Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 
Zinc /L 

Notes: 
FD= Field duplicate sample 

NS = No sample. 
NA= Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter 
<=Compound not detected. Reportable 
detection limit shown. 
J = Estimated value, see data validation report 

7.1 8 

< 0.200 
0 .236 J 

NA 

3.51 J 

941 

234 

NA 

< 0.067 
< 0.200 

39.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.64 J 1.88 J 3.71 J 2.23 J 

< 0200 < 0.200 < 0.200 < 0.200 
<0110 <0110 < 0.110 < 0.110 

NA NA NA NA 

< 2.00 < 2.00 < 2.00 < 2.00 
4.91 1.09 3.92 148 

0.577 J 1.14 J < 0.500 < 0.500 
NA NA NA NA 

< 0.067 < 0.067 < 0.067 < 0.067 
< 0200 < 0.200 < 0.100 < 0.200 

44 14.6 8.92 J 4.09 J 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NS 12 .5 6.57 16 9 134 12.8 12.0 

NS < 02 < 0.2 0228 J < 0.200 < 0.200 < 0.200 
NS <03 < 0.3 < 0.300 < 0 300 < 0.300 < 0.300 
NS NA NA NA NA NA 126,000 

NS <3 <3 7 .67 J < 3 00 3.55 J < 3.00 
NS 8.86 J 4 .96 15.0 4.53 4.02 1 .93 J 

NS 13 .1 1.01 j 35.5 8.05 7.05 2 99 

NA NA NA NA NA NA 6,830 

NS NA < 0.067 0.093 J < 0.067 < 0.067 < 0.067 
NS 0479 J < 0.3 < 0.300 < 0 300 < 0.300 < 0.300 

NS 44.5 J 15 9 70.5 27 9 24.6 7 .21 J 

NA NA NA NA 12.8 12 9 8 .85 

NA NA NA NA < 0.200 < 0.200 < 0.200 
NA NA NA NA < 0.300 < 0.300 < 0.300 
NA NA NA NA NA NA 121,000 

NA NA NA NA < 3 00 < 3 00 < 3.00 
NA NA NA NA 2.69 0 .853 J 1 .39 J 

NA NA NA NA < 0.500 < 0.500 0 .637 J 

NA NA NA NA NA NA 6,690 

NA NA NA NA < 0.067 < 0.067 < 0.067 
NA NA NA NA < 0.300 < 0.300 < 0.300 
NA NA NA NA 100 9 15 J < 3.30 
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Table5c 
Surface Water Analytical Summary- SW-12(R) 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved 
Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc IL 

Notes· 
FD = Field duplicate sample. 
NS = No sample. 
NA= Not analyzed or not applicable, 
compound not historically analyzed 

µg/L = micrograms per liter 
c: = Compound not detected. Reportable 
detection limit shown 
J = Estimated value, see data validation report 

4.06 J 7.71 

< o 200 < 0200 

< 0300 < 0300 
150,000 185,000 

< 300 < 300 
3 08 1 46 J 

1.00J 0.888 J 

13,800 10,900 

< 0067 < 0 0670 
< 0300 < 0300 

19.8 J 4.24 J 

3 13 J 7 31 

< 0200 < 0200 
< 0300 < 0300 
154 ,000 182,000 

< 3.00 < 3.00 
1.89 J 1.79 J 

< 0.500 < 0500 

15,000 11 ,400 

< 0.067 < 0 .0670 
< o 300 < o 300 

10.4J < 3.30 

10.7 4 .71 J 4 .45J 5.42 

< 0 200 < 0200 < 0 200 < 0 200 

< 0300 < 0 300 < 0300 <0.300 
120,000 66,100 60,000 98,200 

< 3 00 < 300 < 300 < 300 
2 43 0 455 J 0 525 J 0 534 J 

3.52 0.569 J 0.536 J < 0.500 

4 ,530 4,990 4,750 5 ,870 

< o 0610 <00670 ) 0 413 J < 0 0670 
< 0300 < 0 300 < 0 300 < 0300 

21.3 4.60 J 4 .94 J < 3.30 

9 67 3 88 J 3 88 J 542 

< 0200 < 0200 < 0.200 < 0.200 
< 0300 < 0300 < 0300 < 0.300 
114,000 63,800 6 1,900 98,200 

< 3.00 < 3.00 < 3.00 < 3.00 
1.76 J 0.697 J 0.411 J 0 .534 J 

<0500 <0500 <0500 < 0.500 

4,390 4 ,810 4,860 5,870 

< 0.0670 0.0980 J 0 .409 J < 0.06TO 
< 0 300 < 0 300 < 0.300 <0.300 

15.2 J < 3.30 3.48J < 3.30 

4.05 J 2.08 J NA NA NA 16 16 0.500 5 .16 31 .4 

< 0200 < 0200 9 .5 9 .5 9 .5 12 12 0.460 135 1,480 

< 0.300 < 0.300 24.8 24 .8 24 .8 18 18 0470 2 1.6 121 

109,000 109,000 NA NA NA NA NA NA NA NA NA NA 
< 300 < 300 76 76 76 23 23 0.570 661 13,300 

2 95 J 145 J 374 37 4 37 4 24 24 140 275 4,220 

24 7 J < 0.500 J 2 .8 2 .8 2.8 28 28 0.300 60.5 868 

10,100 10,500 NA NA NA NA NA NA NA NA NA NA 
< o 0610 < o 0610 03 1 0 3 1 0 31 9 9 0 160 5 14 411 

< 0300 < 0300 1 8 1 8 1 8 17 17 130 9 08 35 9 

40.8 J 9.50 J 5,660 5,660 5,660 26 26 9 70 3,628 49,900 

2 25 J 2 54 J NA NA NA NA NA NA NA NA NA NA 
< 0.200 < 0.200 NA NA NA NA NA NA NA NA NA NA 
< 0.300 < 0.300 NA NA NA NA NA NA NA NA NA NA 
111,000 11 3,000 NA NA NA NA NA NA NA NA NA NA 
< 3.00 < 3.00 NA NA NA NA NA NA NA NA NA NA 
1.1 7 j 1.96 J NA NA NA NA NA NA NA NA NA NA 

< 0.500 J 1.29 j NA NA NA NA NA NA NA NA NA NA 
10,200 11,200 NA NA NA NA NA NA NA NA NA NA 

< 0.0670 < 0.0670 NA NA NA NA NA NA NA NA NA NA 
< 0300 < 0300 NA NA NA NA NA NA NA NA NA NA 

7.84 J 20.8 J NA NA NA NA NA NA NA NA NA NA 
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Table5d 
Surface Water Analytical Summary- SW-13 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc IL 

Notes 

FD= Field duplicate sample 
NA= Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter. 
<=Compound not detected. Reportable 
detection limit shown. 
J = Estimated value, see data validation report 

13 8 

0.618 

0 .706 J 

NA 

14.2 

38 8 

90.1 

NA 

0.165J 
0429 J 

218 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

13.2 2.76 J 2.86 J <1.7 
0.325 J < 0.200 < 0.200 < 0.200 
0.567 J 0.123 J 0.128 J < 0 110 

NA NA NA NA 

6.54 J < 200 < 2.00 < 2.00 
19.1 5.16 7.27 1.14 

47.6 244 7.84 1 .21 J 

NA NA NA NA 

0.113 J < 0.067 < 0.067 < 0.067 
< 0.200 < 0.200 < 0.200 < 0.200 

130 47 .6 52.5 129 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

< 1.7 5.34 4 .67 J < 1.70 < 1.70 2.63 J < 2 

< 0.200 < 0.200 < 0.200 < 0.200 < 0.200 0421 J < 0.2 
< 0110 <0110 < 0.110 < 0.110 < 0 110 3.56 < 0.3 

NA NA NA NA NA NA NA 

< 2.00 2.04 J 2.26 J < 2.00 < 2.00 3.09 J <3 
1.29 6.20 6.1 5 1.27 2 .77 14 .2 149 J 

1.77J 9 35 10.3 3.10 2 .52 35 .3 1.8 J 

NA NA NA NA NA NA NA 

< 0.067 < 0.067 < 0.067 < 0.0670 < 0.067 0.285 NA 
< 0.200 < 0. 100 < 0.100 < 0.200 < 0.200 < 0.400 0413 J 

14 .8 33.7 34.6 990 J 18.5 1,45 0 35.2 J 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
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Table 5d 
Surface Water Analytical Summary- SW-13 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 

Silver µg/L 

Zinc µg/L 

Metals, Dissolved 

Arsenic µg/L 

Beryllium µg/L 

Cadmium µg/L 

Calcium µg/L 

Chromium µg/L 

Copper µg/L 

Lead µg/L 

Magnesium µg/L 

Mercury µg/L 
Silver µg/L 

Zinc /L 

Notes 

FD= Field duplicate sample 
NA= Not analyzed or not applicable, 
compound not historically analyzed 
µg/L = micrograms per liter. 
<=Compound not detected. Reportable 
detection limit shown. 
J = Estimated value, see data validation report 

<2 
< 02 
< 0.3 

NA 

<3 
3.55 
5.63 

NA 

< 0.067 
< 0.3 
49.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

< 2.00 < 2.00 < 2.00 
< 0200 < 0200 < 0.200 
< 0.300 < 0.300 < 0.300 

NA NA 1,270 

< 3.00 < 3.00 < 3.00 
0.731 J 2.02 0.460 J 
0.883 J < 0500 < 0.500 

NA NA 424 

0.076 J < 0.067 < 0.067 
< 0.300 < 0.300 < 0.300 

14 9 4.51 J 4.40 J 

NA 2.18 J < 2.00 
NA < 0.200 < 0.200 
NA < 0.300 < 0.300 
NA NA 1,360 

NA < 3.00 < 3.00 
NA 2.66 1.49 J 

NA < 0.500 < 0.500 
NA NA 436 

NA < 0.067 < 0.067 
NA < 0.300 < 0.300 
NA 5.10 J 6.14 J 

< 2.00 < 2.00 2.80 J < 2.00 < 2.00 < 2.00 
< 0.200 < 0.200 0.239 J < 0.200 < 0.200 < 0200 
< 0.300 < 0.300 < 0.300 < 0.300 < 0.300 < 0.300 

2,260 2,200 6,250 2,510 1,620 3,350 

< 3.00 < 3.00 < 3.00 < 3.00 < 300 < 3.00 
0.966 J 2.31 3.88 1.19 J 0.586 J 1 .22 J 
0.824 J 2.87 19.8 1.32 J < 0.500 2.84 

957 1,240 1,440 1,070 611 1,230 

< 0.067 < 0.0670 < 0.0670 0.101 J < 0.0670 < 0.0670 
< 0.300 < 0.300 < 0.300 < 0.300 < 0.300 < 0.300 

13.8 J 19.6 J 22.0 12.1 J 6.30 J 16.3 J 

< 2.00 < 2.00 < 2.00 < 2.00 < 2.00 < 2.00 
< 0.200 < 0.200 < 0.200 < 0.200 < 0.200 < 0.200 
< 0.300 < 0.300 < 0.300 < 0 300 < 0.300 < 0300 

2,270 912 7,270 2,480 1,620 3,370 

< 3.00 < 3.00 < 3.00 < 3.00 < 3.00 < 3.00 
1.06 J 0 .706 J 0.814 J 0.719 J 0.586 J 1 .14 J 

0.787 J 0.563 J 1.15 J 0.830 J < 0.500 2.84 

945 371 1,030 1,090 611 1,250 

< 0.067 < 0.0670 < 0.0670 0.119J < 0.0670 < 0.0670 
< 0.300 < 0.300 < 0.300 < 0300 < 0.300 < 0.300 

13.3 J 6.36 J 9 66 J 12.4J 6.30 J 16.4 J 
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Table 5d 
Surface Water Analytical Summary- SW-13 
Shpack Landfill Superfund Site 
Attleboro and Norton, Massachusetts 

Anal te 
Metals, Total 

Arsenic 

Beryllium 

Ccdmium 

Cclcium 

Uromium 

Ccpper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Metals, Dissolved 

Arsenic 

Beryllium 

C2dmium 

Cclcium 

C~romium 

Ccpper 

Lead 

Magnesium 

Mercury 

Silver 

Zinc 

Notes: 

FD= Field duplicate sample. 
NA = Not analyzed or not applicable, 
co11pound not historically analyzed 
µglL = micrograms per liter. 
<=Compound not detected. Reportable 
detection limit shown. 
J = Estimated value, see data validation report. 

Location ID 

Sample Date 

Sam le T e 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

/L 

Historical Statistics for SW-13 Historical Statistics for Site SW 

No. of No. of No. of No. of 
Analyses Detects Min Mean Max Analyses Detects Min Mean Max 

1 
0 
0 

NA 

1 

1 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

0 

0 
NA 

1 

1 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.30 

NA 

NA 

NA 
3.00 

8.70 

3.30 

NA 
NA 

1.50 

34.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.30 1.30 16 

NA NA 12 

NA NA 18 

NA NA NA 

3.00 3 .00 23 

8.70 8 .70 24 

3.30 3.30 28 

NA NA NA 

NA NA g 

1.50 1.50 17 

34.7 34 .7 26 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

16 0.500 5.16 314 

12 04 60 135 1,480 

18 0470 21 .6 121 
NA NA NA NA 
23 0.570 661 13,300 

24 140 275 4 ,220 

28 0.300 60.5 868 

NA NA NA NA 
g 0.160 5.1 4 41.1 

17 1.30 9 08 35 9 

26 9 70 3.628 49,900 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
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Table 1 
Oe.scriptive Statistics 
SHPACK·A TTLEBORO 

Surface Water Location ID 

SW·12R 

SW·UR 
SW·UR 

SW·12R 

SW·12R 
SW·12R 

SW·12R 

SW·12R 
SW·l2R 

SW·UR 

SW·UR 
SW·l2R 
SW·l2R 

SW·l2R 
SW·12R 
SW·12R 

SW·12R 
SW·UR 

SW·12R 
SW·12R 

SW·l2R 
SW·12R 

SW-13 

SW·l3 
SW·13 

SW·13 
SW-13 
SW·l3 

SW·13 
SW-13 
SW·13 

SW·13 

SW·13 
SW-13 

SW·l3 

SW·13 
SW-13 

Notes 

Data date range: 2019-01·09 to 2022-04·28 

Constituent Name 

Arsenic, Dissolved 
Arsenic, Total 

Beryllium, Dis.solved 
Beryllium, Total 

cadmium, Dissolved 
Cadmium, Tota l 

Calcium, Dissolved 

calcium, Tota l 
Chromium, Dissolved 

Chromium, Total 

Copper, Dissolved 
Copper, Total 

lead, Dissolved 
Lead, Total 

Magnesium, Dissolved 
Magnesium, Total 

Mercury, Dissolved 
Mercury, Total 

Silver, Dissolved 

Sitver, Total 

Zinc, Dissolved 

Zlnc, Tota l 
ca lcium, Total 

Chromium, Dissolved 

Chromium, Total 

Copper, Dissolved 

Copper, Total 

lead, Dissolved 

Lead, Total 
M agnesium, Dissolved 

Maenesium, Total 

Mercury, Dissolved 

Mercury, Total 

Si lver, Dissolved 

Silver, Total 

Zinc, Dissolved 

Zinc, Total 

Non-detects were substituted with a va lue of half the reporting limit for calculations 

Normal: the data fit a normal distribution 

lognormal: the data fit a lognormal distribution 

NOD: No discernible distribution 

Units 

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 
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 

Number of Number of Number of Percent Minimum Maximum 

Data Points Detect Data Non-Detect Oetects Reporting Reporting 

Points Data Points Limit Limit 

7 7 0 100.00Y. 

7 7 0 100.00Yo 
7 0 7 O.Cl0% 0.2 0.2 

7 0 7 0.00,-o 0.2 0.2 
7 0 7 0.00% 0.3 0.3 
7 0 7 O.OOYo 0.3 0.3 

6 6 0 100.00Y, 

6 6 0 100.00% 
7 0 7 0.()()% 3 3 
7 1 6 14.29% 3 3 
7 7 0 100.00Y. 
7 7 0 100.00Yo 
7 1 6 14.29Y, 0.5 0.5 
7 7 0 100.00Y, 
6 6 0 100.00Y. 

6 6 0 100.00Y, 

7 1 6 14.29Y, 0.067 0.067 
7 0 7 0.00% 0.067 0 .067 
7 0 7 O.OOY, 0.3 0.3 
7 0 7 0.OOYo 0.3 0.3 

7 3 4 42.86% 3.3 3.3 
7 7 0 100.00Y. 

6 6 0 100.00Y, 

7 0 7 0.OOY, 3 3 
7 0 7 0.00% 3 3 
7 7 0 100.00Y. 
7 7 0 100.00Y, 
7 4 3 57.14% 0.5 0.5 

7 4 3 57.14% 0.5 0.5 

6 6 0 100.00Y, 
6 6 0 100.00Y, 

7 1 6 14.29% 0.067 0.067 
7 1 6 14.29Y, 0.067 0.067 
7 0 7 0.00% 0.3 0.3 

7 0 7 0.00% 0.3 0.3 

7 7 0 100.00Y. 
7 7 0 100.00Y. 

Minimum Median Mean Maximum Standard Coefficient Distribution 
Detection Detection ~ation of Variation 

Limit Limit 

3.13 7.31 7.294 12.8 3.437 47.12"' Normal 

4.06 9.06 8.806 13.4 3.546 40.27Y, Norma l 

0.1 0.1 0 0 .OOYo NOD 

0.1 0.1 0 0 .OOYo NOD 

0.15 0.15 0 OJ)()% NOD 
0.15 0.15 0 0.OOY, NOD 

63800 117500 122200 182000 41580 34.03% Norma l 

66100 123000 123900 185000 41320 33.35% Normal 

1.5 1.5 0 OJ)()% NOD 

5.09 1.5 2.013 5.09 1.357 67.41Y, NOD 

0.534 1.76 1.536 2.69 0.7417 48.29% Normal 

0.455 1.93 2.256 4.53 1.29 57.17% Normal 

0.637 0.25 0 .3053 0.637 0.1463 47.91Y, NOD 

0.569 2.99 2.915 8.05 2.59 88.84% Norma l 

4390 6280 8027 15000 4243 52.86% Norma l 

4530 6265 7792 13800 3730 47.87% Norma l 

0.098 0.0335 0.04271 0.098 0.02438 57.07"' NOD 
0.0335 0 .033 5 0 OJ)()% NOD 

0.15 0.15 0 OJX>% NOD 
0.15 0.15 0 0.OOYo NOD 

10 1.65 6.029 15.2 5.711 94.73% NOD 
4.24 10.7 13.68 27.9 9.31 68.06% Norma l 

1270 2230 2683 6250 1806 67.32"' lognormal 

1.5 1.5 0 0.OOY, NOD 
1.5 1.5 0 OJX>% NOD 

0.586 0.814 1.148 2.66 0.7323 63.SOYo Lognorma l 

0.46 1.19 1.682 3.88 1.164 69.20% Norma l 

0.563 0.563 0.5829 1.15 0.3552 60.95% Norma l 

0.824 0 .824 3.652 19.8 7.182 196.67% Lognorma l 

371 778 747.2 1090 314.2 42.05% Norma l 

424 1013.5 951.3 1440 388.4 40.83% Norma l 

0.119 0.0335 0.04571 0.119 0 .03232 70.69% NOD 

0.101 0.0335 0.04314 0.101 0.02551 59.14Y, NOD 
0.15 0.15 0 0.OOYo NOD 

0.15 0.15 0 OJ)O% NOD 

5.1 6.36 8.466 13.3 3.32 39.22Y, Normal 

4.4 12.1 11.67 22 7.298 62.55% Norma l 
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SW-5R Arsenic Dissolved 
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0 
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Ca, - 0) c0 -0 c~ 3N .. ~ ::,~ IU N ::,N IU N --,o --,0 --, 0 --,0 --, 0 --, 0 
N N N N N N 

SW-5R Ber Ilium Dissolved 
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,....,_ 025 
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cN 
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N 

V V 

c N 
.uN --,o 

N 

Stats 

N Data: 7 
N Detect: 7 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 1 

Shapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria mt met 

Shapes 

Detect 
NmDetect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 
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Stats 

N Data: 7 
N Detect: 7 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 1 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N D ata: 7 
N Detect: 1 
% Detect 14 

MK criteria mt met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 
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SW-5R Chromium Dissolved SW-5R Chromium Total 
Stats Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: 2 
% Detect o % Detect 29 ,....,_ 

....J MK criteria mt met 
,....,_ 
....J MK criteria mt met -- --0) 0) 

::J ::J 

---- ----C C 
.Q .Q - -ro ro ,_ ,_ - 4 - 4 
C C 
Q) 

V V V V V V V 
Q) 

V (.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-5R Co er Dissolved SW-5R Co er Total 
Stats Stats 

20 N Data: 7 20 N Data: 7 
N Detect: 7 N Detect: 7 
% Detect 100 % Detect 100 ,....,_ 

....J 95% Crnfidence 
,....,_ 
....J 95% Crnfidence -- MK Trend: NS -- MK Trenct: NS 

0) MK p- val: 0.136 0) MK p- val: 0.773 
::J 15 ::J 15 

---- ----C C 
.Q .Q - -ro 10 ro 10 ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c0 -0 c ~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

60 

,....,_ 
....J 

50 

--0) 
::J 40 

----C 
.Q 

30 -ro ,_ -C 
Q) 20 
(.) 
C 
0 

(.) 10 

20000 

,....,_ 
....J --0) 
::J1 5000 

----C 
.Q 
"'§, 0000 -C 
Q) 
(.) 

§ 5000 

(.) 

SW-5R Lead Dissolved 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

cN 
.uN --,o 

N 

SW-5R Ma nesium Dissolved 

- 0) ::,~ 
--,0 

N 

c O 
.uN --,o 

N 

- 0 ::,N 
--,0 

N 

c ~ 
.u N --,o 

N 

:;N 
--, 0 

N 

- .. _ - - - - ♦ 

c N 
.u N --,o 

N 

Stats 

N Data: 7 
N Detect: 1 
% Detect 14 

MK criteria mt met 

S hapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.719 

Shapes 

Detect 
NmDetect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

60 

,....,_ 
....J 

50 

--0) 
::J 40 

----C 
.Q 

30 -ro ,_ -C 
Q) 20 
(.) 
C 
0 

(.) 10 

20000 

,....,_ 
....J --0) 
:::J1 5000 

----C 
.Q -~ 0000 -C 
Q) 
(.) 

§ 5000 

(.) 

SW-5R Lead Total 

C a, - 0) cO - 0 c~ 3N .. ~ ::,~ IU N ::,N IU N --, o --,0 --, 0 --,0 --, 0 --, 0 
N N N N N N 

SW-5R Ma nesium Total 

-.... _ ... 

- 0) cO - 0 c ~ 3N ::,~ .u N ::, N .uN 
--,0 --,o --, 0 --,o --, 0 

N N N N N 

cN 
.u N --, o 

N 

c N 
.u N --,o 

N 

S tats 

N Data: 7 
N Detect: 6 
% Detect 86 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.773 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

S tats 

N D ata: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trenct: NS 
MK p- val: 0.719 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

0 030 ,....,_ 
....J --0)) 025 
::J 

---
_Qoo20 -
Jgo o15 

C 
Q) 
Oo 010 
C 
0 
00 005 

0.000 

0 15 

,....,_ 
....J --0) 
::J 

---- 0 10 

C 
.Q -ro .... -C 
~ 0.05 

C 
0 

(.) 

0.00 

SW-5R Mercur 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

Dissolved 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

SW-5R Silver Dissolved 

C 0) .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

c O 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c ~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

cN 
.uN --,o 

N 

c N 
.uN --,o 

N 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria mt met 

S hapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria m t met 

S hapes 

Detect 
Nm Detect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

0 030 ,....,_ 
....J --0)) 025 
::J 

---
_Qo o20 -
Jgo o15 

C 
Q) 
O o.010 
C 
0 
00 005 

0.000 

0.15 

,....,_ 
....J --0) 
::J 

---- 0 10 

C 
.Q -ro .... -C 
~ 0.05 

C 
0 

(.) 

0.00 

SW-5R Mercur 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

Total 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

SW-5R Silver Total 

C a, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

c O 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c ~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

3N 
--, 0 

N 

cN 
.uN --,o 

N 

cN 
.uN --,o 

N 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria m t met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria m t met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

SW-5R Zinc Dissolved SW-5R Zinc Total 
Stats S tats 

120 N Data: 7 120 N D ata: 7 
N Detect: 6 N Detect: 7 
% Detect 86 % Detect 100 ,....,_ 

....J 100 95% Crnfidence 
,....,_ 
....J 100 95% Crnfidence -- MK Trend: NS -- MK Trend: NS 

0) MK p- val: 0.239 0) MK p- val: 1 
::J ::J 

---- 80 ---- 80 
C C 

.Q .Q - 60 - 60 ro ro ,_ ,_ - -C C 
Q) 40 Q) 40 (.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 20 Detect 
(.) 20 Detect 

NmDetect Nm Detect 

-♦---- Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C: 0) - 0) C: 0 -0 C: ~ 3N c:N C: 0) - 0) C: 0 -0 C: ~ 3N c:N .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-06 Arsenic Dissolved SW-06 Arsenic Total 
Stats S tats 

50 N Data: 7 50 N D ata: 7 
N Detect: 4 N Detect: 6 
% Detect 57 % Detect 86 ,....,_ 

....J MK criteria m t met 
,....,_ 
....J 95% Crnfidence -- 40 -- 40 MK Trenct: NS 

0) 0) MK p- val: 0.136 
::J ::J 
---- ----C C 
.Q 30 .Q 30 - -ro ro ,_ ,_ - -C 
Q) 

20 C 
Q) 

20 

(.) (.) 
C C 
0 

10 Shapes 0 
10 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C: 0) - 0) c: 0 - 0 C: ~ 3N c: N C: 0) - 0) c:0 - 0 C: ~ 3N c:N .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .uN --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

SW-06 Ber Ilium Dissolved SW-06 Ber Ilium Total 
2.0 Stats 2 .0 Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: 3 
% Detect o % Detect 43 ,....,_ 

....J MK criteria mt met 
,....,_ 
....J MK criteria m t met -- 1 5 -- 1 5 0) 0) 

::J ::J 

---- ----C C 
.Q .Q - 1.0 - 1.0 ro ro ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C 0.5 C 0 .5 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

V V V V V V NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 

0 .0 2 Standard Deviztions 0 .0 2 Standard Deviztions 

Ca, - 0) cO - 0 c~ 3N cN Ca, - 0) cO - 0 c~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .u N --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-06 Cadmium Dissolved SW-06 Cadmium Total 
Stats Stats 

N Data: 7 N Data: 7 
4 N Detect: 1 4 N Detect: 3 

% Detect 14 % Detect 43 ,....,_ 
....J MK criteria m t met 

,....,_ 
....J MK criteria m t met -- --0) 0) 

::J ::J 
---- ----C C 
.Q .Q - -ro ro ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c O - 0 c ~ 3N c N C a, - 0) cO - 0 c ~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .uN --,o --,0 --,o --,0 --, 0 --, 0 --,o --, o --,0 --,o --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

�����

60000 

~ 0000 
....J --0) 

3 0000 

C 
0 

:.::.ioooo 
ro ,_ -C 
0)20000 
(.) 
C 
0 

(.)10000 

10 
,.....,_ 
....J --0) 
:::J 

-----
C 

.Q -ro ,_ -C 
4 Q) 

(.) 
C 
0 

(.) 

SW-06 Calcium Dissolved 

-m 
::,~ 
--,0 

N 

c:0 
a,N 
--,o 

N 

- 0 ::,N 
--,0 

N 

c:~ 
a,N 
--,o 

N 

:;N 
--, 0 

N 

SW-06 Chromium Dissolved 

V 

c:m ., ~ 
--,o 

N 

V 

-m ::,~ 
--,0 

N 

V 

c:0 
a,N 
--,o 

N 

V 

- 0 ::,N 
--,0 

N 

C: ~ 
a, N 
--, 0 

N 

V 

3N 
--, 0 

N 

V 

c:N 
a,N 
--,o 

N 

c: N 
a,N 
--,o 

N 

V 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 1 

Shapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria mt met 

Shapes 

Detect 
NmDetect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

60000 

~0000 
....J --0) 

3 0000 

C 
0 

:.::.ioooo 
ro ,_ -C 
0)20000 
(.) 
C 
0 

(.)10000 

10 
,.....,_ 
....J --0) 
:::J 
-----C 
.Q -ro ,_ -C 

4 Q) 
(.) 
C 
0 

(.) 

SW-06 Calcium Total 

-m ::,~ 
--,0 

N 

c:0 
a,N 
--,o 

N 

- 0 ::,N 
--,0 

N 

c:~ 
a,N 
--,o 

N 

SW-06 Chromium Total 

V 

c: m ., ~ 
--,o 

N 

V 

-m ::,~ 
--,0 

N 

V 

c:0 
a,N 
--,o 

N 

- 0 ::,N 
--,0 

N 

C: ~ 
a, N 
--, 0 

N 

3N 
--, 0 

N 

c:N 
a,N 
--,o 

N 

c:N 
a,N 
--, o 

N 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.469 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N D ata: 7 
N Detect: 1 
% Detect 14 

MK criteria m t met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

SW-06 Co er Dissolved SW-06 Co er Total 
Stats Stats 

20 
N Data: 7 

20 
N D ata: 7 

N Detect: 5 N Detect: 7 
% Detect 71 % Detect 100 ,....,_ 

....J 95% Crnfidence 
,....,_ 
....J 95% Crnfidence -- MK Trend: Significart -- MK Trend: NS 

0) MK p- val: 0.0334 0) MK p- val: 1 
::J 15 Direction: Decreasing ::J 15 

---- ----C C 
.Q Lines .Q - -ro 10 - Lirear Fit ro 10 ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

~ <;::sa Nm Detect Nm Detect .. Detect limit Detect limit -c:::::: --------:A:;; - - .. - - - .. CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) cO - 0 c~ 3N cN Ca, - 0) cO - 0 c~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .u N --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-06 Lead Dissolved SW-06 Lead Total 
Stats Stats 

N Data: 7 N D ata: 7 
N Detect: 1 N Detect: 4 
% Detect 14 % Detect 57 ,....,_ 

....J 20 MK criteria m t met 
,....,_ 
....J 20 MK criteria m t met -- --0) 0) 

::J ::J 
---- ----C 15 C 15 

.Q .Q - -ro ro ,_ ,_ - 10 - 10 
C C 
Q) Q) 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect , , Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) cO - 0 c ~ 3N c N C a, - 0) cO - 0 c ~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .uN --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

�����

SW-06 Ma nesium Dissolved SW-06 Ma nesium Total 
Stats S tats 

7000 N Data: 6 7000 N D ata: 6 
N Detect: 6 N Detect: 6 
% Detect 100 % Detect 100 

::::::.6000 95% Crnfidence ::::::.6000 95% Crnfidence -- MK Trend: NS -- MK Trend: NS 
0) MK p- val: 0.469 0) MK p- val: 0.272 
::J 5000 ::J 5000 

---- ----C C 
.Q 4000 .Q 4000 - - -_.,. 
ro ro ,_ ,_ c 3000 c 3000 

Q) Q) 

g 2000 g 2000 

0 S hapes 0 Shapes 

(.) 1000 Detect (.) 1000 Detect 
NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

-m c:0 - 0 c:~ :;N c:N -m c:0 - 0 c:~ 3N c:N ::,~ a,N ::,N a,N a,N ::,~ a,N ::,N a,N a,N 
--,0 --,o --,0 --,o --, 0 --,o --,0 --,o --,0 --,o --, 0 --,o 

N N N N N N N N N N N N 

SW-06 Mercur Dissolved SW-06 Mercur Total 
Stats Stats 

N Data: 7 N D ata: 7 
N Detect: o N Detect: 1 

,.....,_ 0.08 
....J 

% Detect o 

MK criteria m t met 
,.....,_ 0.08 
....J 

% Detect 14 

MK criteria m t met -- --0) 
V V V V V V V 

0) 
V V V V ::J ::J 

---- 0.06 ---- 0.06 
C C 

.Q .Q - -ro ro ,_ 
0 04 

,_ 
0 04 - -C C 

Q) Q) 
(.) (.) 
C C 
0 0 02 S hapes 0 0 02 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

c: m -m c: O - 0 C: ~ 3N c: N c: m -m c: 0 - 0 C: ~ 3N c: N ., ~ ::,~ a,N ::,N a, N a,N ., ~ ::,~ a,N ::,N a, N a, N 
--,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --,o 

N N N N N N N N N N N N N N 



�

�����

SW-06 Silver Dissolved SW-06 Silver Total 
Stats Stats 

N Data: 7 N Data: 7 

0.6 N Detect: o 0 .6 N Detect: 1 
% Detect o % Detect 14 ,....,_ 

....J MK criteria mt met 
,....,_ 
....J MK criteria m t met -- 0.5 -- 0 .5 0) 0) 

::J ::J 

---- ----C 0 4 C 04 
.Q .Q - -ro 

0 .3 V V V V V V V 
ro 

0 .3 V V V V ,_ ,_ - -C C 
Q) Q) 

- --- ➔ (.) 0.2 (.) 0 .2 
C C 
0 S hapes 0 Shapes 

(.) 0.1 Detect 
(.) 0.1 Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 

0 .0 2 Standard Deviztions 0 .0 2 Standard Deviztions 

Ca, - 0) cO - 0 c~ 3N cN Ca, - 0) cO - 0 c~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .u N --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-06 Zinc Dissolved SW-06 Zinc Total 
400 Stats 

N Data: 7 
400 Stats 

N Data: 7 
N Detect: 4 N Detect: 7 
% Detect 57 % Detect 100 ,....,_ 

....J MK criteria m t met 
,....,_ 
....J 95% Crnfider.:e -- -- MK Trenct: NS 

0) 300 0) 300 MK p- val: 0.381 
::J ::J 
---- ----C C 
.Q .Q - 200 - 200 ro ro ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C 100 C 100 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c O - 0 c ~ 3N c N C a, - 0) cO - 0 c ~ 3N cN .. ~ ::,~ .uN ::,N IU N .uN .. ~ ::,~ .uN ::,N IU N .uN --,o --,0 --,o --,0 --, 0 --, 0 --,o --,o --,0 --,o --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

�����

SW-12R Arsenic Dissolved SW-12R Arsenic Total 
20 Stats 20 S tats 

N Data: 7 N Data: 7 
N Detect: 7 N Detect: 7 
% Detect 100 % Detect 100 ,....,_ 

....J 95% Crnfidence 
,....,_ 
....J 95% Crnfidence -- 15 

MK Trend: NS -- 15 
MK Trend: NS 

0) MK p- val: 0.381 0) MK p- val: 0.381 
::J ::J 

---- ---- -... 
C C ' 

.Q .Q ' ' ' - 10 - 10 ' +-----.. ----ro ro ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-12R Ber Ilium Dissolved SW-12R Ber Ilium Total 
0 10 Stats 0.10 Stats 

N Data: 7 N D ata: 7 
N Detect: o N Detect: o 
% Detect o % Detect o ,....,_ 

~ 0 08 MK criteria mt met 
,....,_ 
~ 008 MK criteria m t met 

0) 0) 
::J ::J 
---- ----C 0.06 C 0.06 
.Q .Q - -ro ro ,_ ,_ - 0 04 - 0 04 C C 
Q) Q) 
(.) (.) 
C C 
0 0.02 Shapes 0 0.02 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c 0 -0 c ~ 3N c N .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

0 15 

,....,_ 
....J --0) 
::J 

---- 0 10 

C 
.Q -ro ,_ -C 
~ 0.05 

C 
0 

(.) 

0.00 

200000 

,....,_ 
....J --0) 
~ 0000 

C 
.Q 

"'i§ioooo -C 
Q) 
(.) 

§,0000 

(.) 

SW-12R Cadmium Dissolved 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

SW-12R Calcium Dissolved 

- 0) ::,~ 
--,0 

N 

c O 
.uN --,o 

N 

- 0 ::,N 
--,0 

N 

c ~ 
.u N --,o 

N 

:;N 
--, 0 

N 

cN 
.uN --,o 

N 

. -- ---• 

c N 
.u N --,o 

N 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria mt met 

S hapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.272 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

0 15 

,....,_ 
....J --0) 
::J 

---- 0 10 

C 
.Q -ro ,_ -C 
~ 0.05 

C 
0 

(.) 

0.00 

200000 

,....,_ 
....J --0) 
~ 0000 

C 
.Q 

"'i§ioooo -C 
Q) 
(.) 

§,0000 

(.) 

SW-12R Cadmium Total 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

SW-12R Calcium Total 

- 0) ::,~ 
--,0 

N 

cO 
.u N --,o 

N 

- 0 ::, N 
--, 0 

N 

c ~ 
.u N --,o 

N 

3N 
--, 0 

N 

cN 
.u N --,o 

N 

.... ____ -. 

c N 
.uN --,o 

N 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria m t met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trenct: NS 
MK p- val: 0.272 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

SW-12R Chromium Dissolved SW-12R Chromium Total 
Stats Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: 1 
% Detect o % Detect 14 ,....,_ ,....,_ 

....J MK criteria mt met ....J MK criteria m t met -- 4 -- 4 
0) 0) 
::J ::J 

---- ----C V V V V V V V C V V V V V .Q .Q - -ro ro ,_ ,_ - -C C 
Q) Q) 
(.) 
C 

0 0 0 0 0 0 0 (.) 
C 

0 S hapes 0 Shapes 
(.) 

Detect 
(.) 

Detect 
NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-12R Co er Dissolved SW-12R Co er Total 
Stats Stats 

N Data: 7 N Data: 7 
N Detect: 7 N Detect: 7 
% Detect 100 % Detect 100 ,....,_ 

....J 95% Crnfidence 
,....,_ 
....J 95% Crnfidence -- MK Trend: Significart -- MK Trenct: NS 

0) MK p- val: 0.0302 0) MK p- val: 0.136 
::J Direction: Decreasing ::J 
---- ----C 

4 
C 

4 .Q Lines .Q - -ro - Lirear Fit ro ,_ ,_ - -C ~ C 
Q) Q) 
(.) 'vs . ---.-------- (.) 
C ----.-----. C 
0 0 

(.) 
S hapes 

(.) 
Shapes 

Detect Detect 
Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c 0 -0 c ~ 3N c N .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

,....,_ 
....J --0) 
::J 

----c 
.Q -ro ,_ -C 
Q) 
(.) 
C 
0 

(.) 

12 

10 

4 

20000 ,....,_ 
....J --0) 
::J 

'-'1'5000 
C 

.Q -ro 

.!::1 0000 
C 
Q) 
(.) 
C 
0 5000 

(.) 

SW-12R Lead Dissolved 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

cN 
.uN --,o 

N 

SW-12R Ma nesium Dissolved 

- 0) ::,~ 
--,0 

N 

c O 
.uN --,o 

N 

- 0 ::,N 
--,0 

N 

--- - .._ ..... - ... 

c ~ 
.u N --,o 

N 

:;N 
--, 0 

N 

-.. _____ . 

c N 
.u N --,o 

N 

Stats 

N Data: 7 
N Detect: 1 
% Detect 14 

MK criteria mt met 

S hapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.469 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

C 
.Q -ro ,_ -C 
Q) 
(.) 
C 
0 

(.) 

12 

10 

4 

20000 ,....,_ 
....J --0) 
::J 

'-'1'5000 
C 

.Q -ro 

.!::1 0000 
C 
Q) 
(.) 
C 
0 5000 

(.) 

SW-12R Lead Total 

Ca, .. ~ 
--,o 

N 

- 0) ::,~ 
--,0 

N 

cO 
IU N 

--, 0 
N 

-0 
::,N 
--,0 

N 

c~ 
IU N 
--, 0 

N 

3N 
--, 0 

N 

cN 
.u N --,o 

N 

SW-12R Ma nesium Total 

- 0) ::,~ 
--,0 

N 

cO 
.u N --,o 

N 

- 0 ::, N 
--, 0 

N 

c ~ 
.u N --,o 

N 

--.. --- -.. 

c N 
.uN --,o 

N 

S tats 

N D ata: 7 
N Detect: 7 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.381 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

S tats 

N D ata: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trenct: NS 
MK p- val: 0.469 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

SW-12R Mercur Dissolved SW-12R Mercur Total 
0 10 Stats 0 10 Stats 

N Data: 7 N Data: 7 
N Detect: 1 N Detect: o 
% Detect 14 % Detect o -....J 0.08 MK criteria m t met -....J 0.08 MK criteria m t met -- --0) 0) 

::J V V V V V ::J V V V V V V V ---- ----C 0.06 C 0.06 

.Q .Q - -ro ro ,_ ,_ - 0.04 - 0.04 C C 
Q) Q) 
(.) (.) 
C C 
0 0.02 S hapes 0 0.02 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-12R Silver Dissolved SW-12R Silver Total 
0 15 Stats 0.15 Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: o 
% Detect o % Detect o -....J MK criteria m t met -....J MK criteria m t met -- --0) 0) 

::J 
---- 0 10 

::J 
---- 0 10 

C C 
.Q .Q - -ro ro ,_ ,_ - -C C 
Q) 0.05 Q) 0.05 
(.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c 0 -0 c ~ 3N c N .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

SW-12R Zinc Dissolved SW-12R Zinc Total 
Stats Stats 

N Data: 7 N D ata: 7 
N Detect: 3 N Detect: 7 
% Detect 43 % Detect 100 ,....,_ 40 ,....,_ 40 

....J MK criteria mt met ....J 95% Crnfider.:e -- -- MK Trend: NS 
0) 0) MK p- val: 0.562 
::J ::J 

----C 
30 ----C 

30 

.Q .Q - -ro ro ,_ 
20 

,_ 
20 - -C C 

Q) Q) 
(.) (.) 
C C 
0 10 S hapes 0 10 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-13 Arsenic Dissolved SW-13 Arsenic Total 
Stats Stats 

N Data: 7 N D ata: 7 
3 0 N Detect: 1 3 0 N Detect: 1 

% Detect 14 % Detect 14 ,....,_ 
....J MK criteria m t met 

,....,_ 
....J MK criteria mt met -- 2.5 -- 2.5 0) 0) 

::J ::J 
---- ----C 2.0 V V V V V C 2.0 V V V V 
.Q .Q - -ro 1.5 ro 1.5 ,_ .... _ -- ,_ - -♦- -C ---~----.----~ C 
Q) Q) 
(.) 1.0 (.) 1.0 
C C 
0 Shapes 0 Shapes 

(.) 0 .5 Detect 
(.) 0 .5 Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 

0 .0 2 Standard Deviztions 0 .0 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c0 -0 c ~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

�����

SW-13 Ber Ilium Dissolved SW-13 Ber Ilium Total 
0.25 

Stats 
0.25 

Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: 1 
% Detect o % Detect 14 ,....,_ 

~ 0.20 V V V V V V V 
MK criteria mt met 

,....,_ 
~ 0.20 V V V V 

MK criteria m t met 

0) 0) 
::J ::J 

---- ----C 0.15 C 0.15 
.Q .Q - -ro ro ,_ ,_ -C 0.10 0 0 0 0 0 0 0 -C 0.10 
Q) Q) 
(.) (.) 
C C 
0 0.05 S hapes 0 0.05 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-13 Cadmium Dissolved SW-13 Cadmium Total 
0 15 Stats 0.15 Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: o 
% Detect o % Detect o ,....,_ 

....J MK criteria m t met 
,....,_ 
....J MK criteria m t met -- --0) 0) 

::J 
---- 0 10 

::J 
---- 0 10 

C C 
.Q .Q - -ro ro ,_ ,_ - -C C 
Q) 0.05 Q) 0.05 
(.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

C 0) - 0) c 0 -0 c ~ 3N c N C a, - 0) c 0 -0 c ~ 3N c N .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 



�

�����

8000 
,....,_ 
....J --0) 

2.,6000 

C 
.Q -~ 4000 -C 
Q) 
(.) 

§ 2000 

(.) 

1 5 

,....,_ 
....J --0) 
:::J 

----- 1 0 

C 
.Q -ro .... -C 
Q) 0 .5 
(.) 
C 
0 

(.) 

0 .0 

SW-13 Calcium Dissolved 

-m c:0 - 0 c:~ :;N ::,~ a,N ::,N a,N 
--,0 --,o --,0 --,o --, 0 

N N N N N 

SW-13 Chromium Dissolved 

c: m -m C: 0 -0 C: ~ 3N ., ~ ::,~ a, N ::,N a, N 
--,o --,0 --, 0 --,0 --, 0 --, 0 

N N N N N N 

c:N 
a,N 
--,o 

N 

c: N 
a,N 
--,o 

N 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.719 

Shapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: o 
% Detect o 

MK criteria mt met 

Shapes 

Detect 
NmDetect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

8000 
,....,_ 
....J --0) 

2.,6000 

C 
.Q -~ 4000 -C 
Q) 
(.) 

§ 2000 

(.) 

1 5 

,....,_ 
....J --0) 
:::J 
----- 1 0 

C 
.Q -ro .... -C 
Q) 0 .5 
(.) 
C 
0 

(.) 

0 .0 

SW-13 Calcium Total 

-m c:0 - 0 c:~ ::,~ a,N ::,N a,N 
--,0 --,o --,0 --,o 

N N N N 

SW-13 Chromium Total 

c: m -m C: 0 - 0 C: ~ ., ~ ::,~ a, N ::,N a, N 
--, o --,0 --, 0 --,0 --, 0 

N N N N N 

3N c:N 
a,N 

--, 0 --,o 
N N 

3N c:N 
a,N 

--, 0 --, o 
N N 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MKp- val: 0.719 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N D ata: 7 
N Detect: o 
% Detect o 

MK criteria m t met 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

�����

SW-13 Co er Dissolved SW-13 Co er Total 
Stats S tats 

N Data: 7 N D ata: 7 
N Detect: 7 N Detect: 7 

4 % Detect 100 4 % Detect 100 ,....,_ 
....J 95% Crnfidence 

,....,_ 
....J 95% Crnfidence -- MK Trend: Significart -- MK Trend: NS 

0) MK p- val: om 01 0) MK p- val: 1 
::J Direction: Decreasing ::J 

---- ----C C 
.Q Lines .Q - -ro ro ,_ ,_ - -C C --Q) Q) _ .. -(.) (.) 
C C 
0 S hapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-13 Lead Dissolved SW-13 Lead Total 
Stats Stats 

N Data: 7 N D ata: 7 
20 N Detect: 4 20 N Detect: 4 

% Detect 57 % Detect 57 ,....,_ 
....J MK criteria m t met 

,....,_ 
....J MK criteria m t met -- --0) 0) 

::J 15 ::J 15 ---- ----C C 
.Q .Q - -ro 10 ro 10 ,_ ,_ - -C C 
Q) Q) 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

Nm Detect , , Nm Detect 

------ :!: --
Detect limit Detect limit 

l!J ~--- - .. .. '..:tY CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c0 -0 c ~ 3N c N C a, - 0) c0 - 0 c ~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --, o --,0 --, 0 --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

�����

,....,_ 
~ 1500 
0) 
::J 

----c 
0 

:;::; 1000 
ro ,_ -C 
Q) 
(.) 
C 500 
0 

(.) 

0.12 

:::]' 010 

--0) 

2.- o.os 
C 

.Q - 0.06 ro ,_ -C 
Q) 0.04 
(.) 
C 
0 

(.) 0.02 

0.00 

SW-13 Ma nesium Dissolved 

-m c:0 - 0 c:~ :;N ::,~ a,N ::,N a,N 
--,0 --,o --,0 --,o --, 0 

N N N N N 

SW-13 Mercur Dissolved 

V V V V 

c: m -m C: 0 -0 C: ~ 3N ., ~ ::,~ a, N ::,N a, N 
--,o --,0 --, 0 --,0 --, 0 --, 0 

N N N N N N 

c:N 
a,N 
--,o 

N 

c: N 
a,N 
--,o 

N 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MK p- val: 0.469 

Shapes 

Detect 
NmDetect 
Detect limit 
CUTIUative Meai 
2 Standard Deviztions 

Stats 

N Data: 7 
N Detect: 1 
% Detect 14 

MK criteria mt met 

Shapes 

Detect 
NmDetect 
Detect limit 
CunUative Mea, 
2 Standard Deviztions 

,....,_ 
~ 1500 
0) 
::J 

----c 
0 

:;::; 1000 
ro ,_ -C 
Q) 
(.) 
C 500 
0 

(.) 

0.12 

::J' 0 10 --0) 

2., 0.08 

C 
.Q - 0.06 ro ,_ -C 
Q) 0.04 
(.) 
C 
0 

(.) 0.02 

0.00 

SW-13 Ma nesium Total 

-m c:0 - 0 c:~ 3N ::,~ a,N ::,N a,N 
--,0 --,o --,0 --,o --, 0 

N N N N N 

SW-13 Mercur Total 

V V V V 

c: m -m C: 0 -0 C: ~ 3N ., ~ ::,~ a, N ::,N a, N 
--,o --,0 --, 0 --,0 --, 0 --, 0 

N N N N N N 

-♦ 

c:N 
a,N 
--,o 

N 

c: N 
a, N 
--, o 

N 

Stats 

N Data: 6 
N Detect: 6 
% Detect 100 

95% Crnfidence 
MK Trend: NS 
MKp- val: 0.719 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 

Stats 

N D ata: 7 
N Detect: 1 
% Detect 14 

Shapes 

Detect 
Nm Detect 
Detect limit 
CunUative Meai 
2 Standard Deviztions 



�

����� ���

SW-13 Silver Dissolved SW-13 Silver Total 
0 15 Stats 0 15 Stats 

N Data: 7 N Data: 7 
N Detect: o N Detect: o 
% Detect o % Detect o ,....,_ 

....J MK criteria mt met 
,....,_ 
....J MK criteria m t met -- --0) 0) 

::J 
---- 010 

::J 
---- 01 0 

C C 
.Q .Q - -ro ro ,_ ,_ - -C C 
Q) 0.05 Q) 0.05 
(.) (.) 
C C 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CUTIUative Meai CunUative Meai 

0.00 2 Standard Deviztions 0.00 2 Standard Deviztions 

Ca, - 0) c0 -0 c~ 3N cN Ca, - 0) c0 -0 c~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .u N --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --,o 
N N N N N N N N N N N N N N 

SW-13 Zinc Dissolved SW-13 Zinc Total 
30 Stats 30 Stats 

N Data: 7 N Data: 7 
N Detect: 7 N Detect: 7 
% Detect 100 % Detect 100 ,....,_ 25 ,....,_ 25 

....J 95% Crnfidence ....J 95% Crnfidence -- MK Trend: NS -- MK Trenct: NS 
0) MK p- val: 0.381 0) MK p- val: 0.562 

::J 20 ::J 20 ---- ----C C 
.Q .Q - 15 - 15 ro ro ,_ ,_ - - -.. C C 
Q) 10 Q) 10 , .. -
(.) (.) 
C C • 
0 Shapes 0 Shapes 

(.) 
Detect 

(.) 
Detect 

NmDetect Nm Detect 
Detect limit Detect limit 
CunUative Mea, CunUative Meai 
2 Standard Deviztions 2 Standard Deviztions 

C 0) - 0) c0 -0 c ~ 3N c N C a, - 0) c0 -0 c ~ 3N cN .. ~ ::,~ IU N ::,N IU N .uN .. ~ ::,~ IU N ::,N IU N .uN --,o --,0 --, 0 --,0 --, 0 --, 0 --,o --,o --,0 --, 0 --,0 --, 0 --, 0 --, o 
N N N N N N N N N N N N N N 



�

����

�����	
������
���
������
������������

������������������������������

� �����������!���������������!�� ������ �



�

����

��������	
�����
���
�����

���������
����
�����
��	�������	��������������



�

����

������	
�
���������
����
���
��	��������	����
��������������������	���

�����	����	
����	����������	
�������
��������������������	����



�

����

�������	
��
����������		�����	���������

�����
��������
���	�
�����
���	��
����

���������	�������	� ���



�

����

� � ������	
�����������
������	��������������	�������������������������������

��
�������
������
���������� !�"#$��%������������&��������'�������'��������
�'�����



�

����

�����	
�������	����	������������������

��	���
�����������
������
���������	��	����
��������������



�

����

�����	
������
���
������
���������
����� �
�����������
����
���
������
���������
����
����
���
�������
���
������� !�"�#$%&'(�)&*+,-..� 	 ���/0�
123�4��/1"�5%6-.�789�7:7;��/4 ��/1� 1<���=�/1"�5>>.?@A6ABCA6>A*9�D5E�F?G-A*��� ����
	"�D5HIJ:K:;I8;��=�14LM��00�4��/N��/!3 1L��� <�1=��O����P���� N���P��Q"�RS5�F?G-A*��� �� �O�NT��!3�N �UN�"�V.AW+XBK:Y���!�<L�
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