LEGGETTE, BRASHEARS & GRAHAM, INC.

PROFESSIONAL GROUNDWATER AND
ENVIRONMENTAL ENGINEERING SERVICES

8 PINE TREE DRIVE
SUITE 250
ST. PAUL, MN 55112
(651) 490-1405
FAX (651) 490-1006

www. [bgweb.com
MEMORANDUM
TO: Neil Soltis, City of Scandia
FROM: Dave Hume, LBG
Sherri Buss, TKDA
CC: Roscoe Sopiwnik, LBG
Jed Chesnut - WCD
DATE: January 15, 2016
Groundwater Monitoring Update (July through December 2015)
RE: Zavoral Mining and Reclamation Project
Scandia, MN

The purpose of this correspondence is to provide the City of Scandia (City) with a summary of the
groundwater monitoring results from the Zavoral Mining and Reclamation Project (Site). This
memorandum includes results from July through December 2015, and is referred to herein as the reporting
period.

The monitoring results from January 2014 through June 2015 were provided in Leggette, Brashears &
Graham, Inc.’s (LBG’s) June 2014, January 2015, and October 2015 Groundwater Monitoring Update
memorandums, dated June 20, 2014; January 16, 2015; and, October 9, 2015. Groundwater monitoring
well installation, monitoring procedures, and 2013 results were provided in LBG’s 2013 Groundwater
Monitoring Summary letter report dated January 15, 2014.

GROUNDWATER MONITORING ACTIVITIES

The following groundwater monitoring activities were conducted:

e LBG conducted Site visits on September 4", and December 6.

o LBG manually measured water levels and downloaded water level data from the data loggers
in the four observation wells (MW-1, PZ-1, PZ-2, and Trails End Well), and downloaded
water quality parameter data from the logger in MW-1,

e Pace Analytical Services, Inc. (Pace) collected a groundwater sample from MW-1 on
December 6, 2015;
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e Obtained surface water monitoring data from the Washington County Conservation District
(WCD) and provided WCD with groundwater data; and,

e Updated the water quality data plots and well hydrographs included in the memorandum.

GROUNDWATER MONITORING RESULTS

Groundwater Level Measurements

Groundwater levels across the Site decreased from approximately 0.25 to 0.75 feet from January
through June 2105, then increased approximately 0.5 to 1.25 feet from July through December 2015.
These trends follow the same general patterns observed in 2013 and 2014, and are typical of seasonal
variations caused by variable precipitation and subsequent recharge to the aquifer. Water levels in
December 2016 were approximately 0.5 to 1 foot higher than when mining operations began in 2013.
This is appears to be related to more precipitation in 2015 compared to the previous two years.

Groundwater Flow Direction

The groundwater surface contour map is shown on Figure 1 for measurements collected on December
16, 2015. The hydraulic gradient and flow direction is consistent with the 2013, 2014, and those measured
in early 2015. Flow is southeast toward the Saint Croix River.

Mining Depth and Groundwater Levels

According to Tiller staff, active mining excavation and reclamation activities occurred during the
reporting period during the months of September, October, November, and December 2015. The
maximum mining depth during the 2015 season ranged between 843 and 855 feet above mean sea level (ft-
amsl), which is between 3 and 15 feet above the permitted depth of 840 ft-amsl. This maintains the
required 25 feet minimum separation distance from the water table under the mining area as required by
the condition outlined in the Conditional Use Permit (CUP).

Zavoral Site Well

The Zavoral Site Well was pumped in September, October, and November 2015 for dust control
activities. A total of 114,000 gallons were pumped with 24,000 gallons withdrawn in September, 66,000
gallons withdrawn in October, and 24,000 gallons withdrawn in November. According to Tiller staff, this
was the only groundwater withdrawn during the reporting period. Groundwater levels in the uppermost
aquifer below the site were not affected by pumping.

Groundwater Quality - Petroleum Parameters (MW-1)

Groundwater samples were collected by Pace Analytical from MW-1 on December 16, 2015. The
results are provided on Table 1 and in Attachment 1. Petroleum compounds (benzene, toluene,
ethylbenzene, and xylene) and diesel range organics (DRO) were not detected at or above the method
detection limit. The sampling plan and protocol is consistent with Tiller’s Groundwater Quality
Protection Plan (GQPP).
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Groundwater Quality — Indicator Parameters (MW-1)

The water quality indicators recorded by the logger in MW-1 are presented in Attachment 2. The
values are generally in the range of those recorded in 2013 during the pre-Tiller mining period. The plots
show decreases in conductivity, salinity, and total dissolved solids (TDS) beginning in late August 2015.
Although slightly delayed, the signatures follow a similar trend to those observed during the 2013 and
2014 monitoring periods. The changes in concentrations, although slightly more or less pronounced
depending on the year, are following the seasonal variations observed during the 2013 and 2014
monitoring periods.

The abrupt change in conductivity, salinity, and TDS levels observed on the graphs immediately
following the Pace January 2015 sampling event is a result of the logger being removed from the well
during the sampling activities. This type of signature was also observed during the September 10, 2013
sampling event. After sampling was completed, the logger was placed back in the well and the levels
returned to pre-sample conditions.

SUMMARY AND RECOMMENDATIONS

Based on the groundwater monitoring data from this most recent and prior reporting periods, mining
and reclamation operations have not impacted groundwater below the Site.

Based on LBG’s review and evaluation of the monitoring procedures and data from 2013 through
2015, all CUP conditions related to groundwater monitoring have been met by Tiller. At this time,
LBG recommends the conditions of the CUP remain in place and the Groundwater Quality Protection
Plan GWQPP continue to be followed.

LEGGETTE, BRASHEARS & GRAHAM, INC.
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TABLE 1

ZAVORAL AGGREGATE MINING AND RECLAMATION PROJECT
SCANDIA, MN

MW-1 GROUNDWATER ANALYTICAL RESULTS

THROUGH DECEMBER 2015

Diesel Range xvlene
Sample Date Organics Benzene | Ethylbenzene | Toluene y
(Total)
(DRO)
Units mg/L ug/L ug/L ug/L ug/L
Method Detection| 5 19 1.0 1.0 1.0 3.0
Limit
10-Sep-13 <0.10 <1.0 <1.0 <1.0 <3.0
15-Jan-14 <0.10 <1.0 <1.0 <1.0 <3.0
15-Jan-15 <0.10 <1.0 <1.0 <1.0 <3.0
16-Dec-15 <0.10 <1.0 <1.0 <1.0 <3.0

mg/L: Milligrams per Liter
ug/L: Micrograms per Liter

S:\Tech\Scandia Aggregate\Zavoral\Monitoring Reports\2015\July-December 2015 memo\

Table 1 - MW-1 Pace Analytical Results, Fluid Levels Page lofl

LEGGETTE, BRASHEARS & GRAHAM, INC.
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ATTACHMENT 1

PACE LABS ANALYTICAL REPORT



Pace Analytical Serviges, Ing,
1700 Eim Street, Sufte 200

/' _PaceAnalytical® | | anepols, 4 5541

Phone: 812.607.1700
Fax: 6126076444
www.pacelabs. com

Field Services Division

January 04, 2016

Mr. Mike Caron

Barton Sand and Gravel

P.O. Box 1480

Maple Grove, MN 55311-6480

RE: Pace Project No. 15-1462
Client Project ID: Barton Sand and Gravel- Zavoral Pit 744, Annual
Dear Mr. Caron:
Enclosed are the analytical results for the sample(s) received by the laboratory
on December 16, 2015 for the annual sampling and analysis at Zavoral Pit 744.

The result for DRO and BTEX was ND ( Not Detected ), so that was good to see.

Results reported herein conform to the most current NELAC standards, where
applicable, unless otherwise narrated in the body of the report.

If you have any questio'ns concerning this report please feel free fo contact me.

Sincerely,

David Anderson |
Project Manager
612-607-6377

State of Minnesota Laboratory No. 027-053-137

CC: Mr. Paul Schultz
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ace Analytical " Well Sampling Field Data Log Sheet

Figld Services Division

B ciient: (3472 SondebravelProject: LIt 744l = gyora]  Project#: [5 - /4-€2
Monitoring Point 1D i/ =/ (7 7::;"8 %1) @ Labeled 772 Y2
Inside Diameter 2.  (inches) Key# ] Locked . [[] Not Locked
Oeve [ Steel

Casing Material: Il Stainless Steel

Top of Casing Elevation ¥ £ > -3 Feet

. Welldepth 72 44 Feet
Static water level measurement before purging 5:57 5,30 Fest
Static water level measurement at time of sampling = B &, 4. Feet
Static Water Level Elevation Before Purging /g2 - /-3 Feet

Purge Method 2" Crundtas e 77%9 SUb pump

DatePurged /22— // — /.5 Water Column 7o Ziﬁ . Fest
Time Purged / |35 - J]4-t- One Casing Volume _ f , 2 Gallons
Pump Rate De 5 - (GPM/LPM Volume Purged _ %-, .5 . Gallons

" Date Sampied /2 — £ ~ /.5

Time Sampled [/ 5.5 pH Zy,:'}’ {units) D.O ﬁ{& {mgfl)
§| Sampling Equip. g‘;éﬂ/_e igu,m P Spec. Cond. ft.S & (pmhosfem)  Turbidity ArA- NTOy 7
: Temp. _/p. & (C) Eh A4 mv)

Analyzedby 0TI Other __ /4

Field Measurements Temp. Corrected: Kl Yes O No (1 NA

Sample for Soluble Metals Filtered in Field: [ Yes [ No /\E:NA
Weather Conditions During Sampling: . T & ‘v < fa bgc{ v, wind SE [p
Sample Description: et / edg b <0 cZ:T 3\/@5“ 3-//
L —
Observations: ——

IR (3
£

Revised: 01/24/2012

Name/Affiliation of Sampler(s): b avi QL ﬁAJ@_ D"‘ JJA "Pdc_eﬂ ﬁ/ld/ V?Lfé qf /

Lead Technician Signature: /74/ W _EZ. / é /\5




Bartan Sand+ Frave| — Pj+ VY Z avord !
» Fleld Cra] # IS~ /462 pH and Conductivity
%ce Analytical” |

Field Services Division Field Calibration and Verification Sheet

(j Technician(s) D \J7A- Date __ /2 // 4 //5' Page / of /
Mester Make V'3 [ _Son cée_ Meter ID #5

' S i ~Initial Calibration {IC) ' '

<" Exp.Date. .| MaterValug. | Temp'Cy .- - Time'®

- Buffér Value® [ Lot-No. - “nitials

Buffer: 4.0 units
Fisher - Lot #: 148130

Exp Date: 12/2016 , Li‘»‘ 90 /3‘ = 0430 m

"L BufferVawe, | - Mahufagtijref | LotNo. . |. "Exp.Date . =

T mater value 7 Temp ey = [ " Time
7.0 Rlecer HS5oFp35 0*3’/3017

“lhiitials . "

" Metervalue |~ Temp{°Cy | Time . | - lnitals

- -BufferValue “:| - Manifacturer. . |- Lot No.: | Exp:Date. - |

Buffer: 10.0 units '

ERA- Lot # 081114 j 1o+ 14 3.5 0930 upm

Exp Date: 11/10/16

d/E

IC Slope (%)

' {  Fail (Acceptable Slope: 92-102%)
Verification {ICV) ' _ _ _
Bxp. Date 0 Mefer Valie: i Tempi0)y. L s Time el nitials

ERBuffer: 7.0 units 6 13
A- Lot #: 150515 0 ' 5 ! )(ﬁg_
Exp Date: 06/11/17 '73 O 940
] (ICV acceptable if + 0.1 s.u. of buffer vaiue)

~ Continuing Calibration Verification (CCV)

See Field Dafa Log Sheet D See Raw Data (contlnuous pH) D
Lot No. o | ExprDate, s Meter Value {7 Tempr(°C) - .- Time.

See Bel6w
~ Buffer Value |~ Mandfacturer -

- initials

7,05 | |2 & (340 _D"\"(ﬁ—

(CCV acceptable if + 0.1 s.u. of buifer value)}
“initial Cal. Verification (ICV)

7.0  Riccp HSosp35  o%/20/7

- High' Standard Value: :Low.Standard Value: 00 Meter Make ’:’5 [_SahA tf:& I 7 5
Cond Std: 1411 umhos/c:;ﬁ - v Cond 5td: 100 umhos/cm ICACY Time DT LE Jal7 iy 4]
Fisher - Lot #: CC13535 Ricca - Lot #: 1506D34 7
| Lot | ] i .
. Exp Date: 03/16/185 - Exp Date; 12/2016 Initials b T~
Exp. Date : Exp. Dane - )
Meter Result (pSfcm) Temp (°C} Meter Result {uS/cm) Temp (°C) ICV: i Fail
/ i 00 /3 ) / ﬁ O L_?, 5 (ICV acceptabie 11 + 5% of standard value

or 10 pSfem, which evar is greater)

_Continuing Calibration Verification (CCV)

. : . [} tigh Stendard
Time [ -3 #_5 Imtlals&m Std, Value f ét/ ( ] Low Standard
1 \ (CCV acceptable if + 5% of standard value
Result (uSfem) /100 Temp (°C) _[-3 cev: / Fail ch ever

or 10 pS/cm, which ever is greater}

D High Standard

i Initials Std. Value ] Low Standard
o {CCV acceptable if + 5% of standard valus
.+ | Result (uS/cm) mp (°C) —_— CCVv: Pass / Fall or 10 pS/om, which ever is greater)
- D High Standard
_,,) Time Iniilals [[] Low Standard
o o (CCV acceptable if + 5% of standard value
Result (uS/cm) Temp (°C) CCv: Pass / Fail

m, which ever is grezter)
Fom Rewised: 1113/2013

Lead Technician Signature: —‘MZ—M” o Date: /2 // & //-5'
=, —

oo —




Pace Analytical Services, In¢.
A 1700 Elm Street - Suite 200
aCBAnaMfc‘al Minneapolis, MN 55414

W, paceIabS. com : (612)607-1700 ..

December 30, 2015

Mr. David Anderson

Pace Analytical Services, Inc.
1700 Elm Street

- Suite 200

Minneapolis, MN 55414

RE: Project: 15-1462 Barton Sand and Gravel
Pace Project No.: 10333654

Dear Mr. Anderson:

. Enclosed are the analytical results for sample(s) received by the laboratory on December 16, 2015.

- The resuits relate only to the samples included in this report. Results reported herein conform to the

- most current TNI standards and the laboratory's Quallty Assurance IVIanual where applicable, unless
otherwise noted in the body of the report

If you have any questions co_n_cerning this report, please feelzf.ree to confact me.

Sincerely,

Oyeyemi Odujole for

Zach Wagner - :
zach. wagner@pacelabs com
Project Coordinator

Enclosures

cc: Pace Analytical - Field, Pace Analytical Field Services

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the wiitten consent of Pace Analytical Services, Inc.. Page 1 0f 13




aceAnalytical”

www.pacelabs.com

Project: 15-1462 Barton Sand and Gravel
. Pace Project No.: 10333654 '

CERTIFICATIONS

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs

1700 Elm Street SE Suite 200, Minneapolis, MN 55414

525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Ceriification #: UST-078
Alaska Ceriification #MN00064
Alabama Certification #40770
Arizona Cerfification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification # 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Cerlification #: 8TMS-L
Florida/NELAP Certification #: ES7605
Guam Cerification #:14-008r
Georgia Certification # 959
Georgia EPD #; Pace
Idaho Certification #: MNOQ0G4:
Hawaii Certification #MN00064:
llinois Certification # 200011 -
indiana Certification#C-MN-01 -
lowa Certification #: 368 )
Kansas Cerlification #: E-10167 .
Kentucky Dept of Envi. Protection - DW #90062
~Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification # 2013011
Maryland Certification #: 322
. Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Mantana Certification #: MT0092
Nevada Certification # MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carglina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #; R-036
Qhio EFA#: 4150

Ohio VAP Certification #: CL101
Oklahoma-: Certification #: 9507
Cregon Certification # MN200001
Oregon Certification # MN300001
Pennsyivania Cerlification #: 68-00563
Puerto Rico Ceitification

Saipan (CNMI) #:MP0003 -

South Carolina #:74003001

Texas Cerlification #: T104704192
Tennessee Certificaticn #: 02818

Utah Certification #: MNO00642013-4
Virginia PGS Certification #: 261
VirginiaVELAP Certification #: Pace
Washington Cerlification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C .
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This repoit shall not be reproduced, except in-full,
without the written consent of Pace Analytical Services, Inc..

Page 2 of 13 ..




Pace Analytical Services, Inc.

s nl® 1700 Elm Street - Suite 200
aCGAnaMlcal Minneapolis, MN 55414
www.pacelabs.com (612)607-1700
SAMPLE SUMMARY
Project: 15-1462 Barton Sand and Gravel

Pace Project No.. 10333654

Lab ID Sample ID Matrix Date Collected Date Received

10333654001 MW-1 (772842) Water 12/16/15 11:556 12/16/15 13:13

REPORT OF LABORATORY ANALYSIS

~ This report shall not ke reproduced, except in full, .
without the wiitten consent of Pace Analytical Services, Inc.. Page 3of 13




Pace Analyiical Servicgs. Ine.

» @ 1700 Elm Street - Suite 200
aCGAn&‘MIﬂ'aI Minneapolis, MN 55414
wiww pacelabs.com (612)607-1700
SAMPLE ANALYTE COUNT
Project: "15-1462 Barton Sand and Gravel

Pace Project No.: 10333654

: ' Analytes
Lah ID Sample ID _ : Method Analysts Reportad
10333654001 Mw-1 (772842) . - Wl MOD DRO JRH

EPA 82608 PRD

- REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full, .
without the written consent of Pace Analytical Services, Inc.. Page 4 of 13-




aceAnalytical”

W pacelabs.com

Project: 15-1462 Barton Sand and Gravel
Pace Project No.: 10333654

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
{612)607-1700

Sample: MW-1(772842)

Lab ID: 10333654001

Collected: 12/16/1511:55 Received: 12M16/15 13113 Matrix: Water

Paramelers Results Units ReportLimit  DF Prepared - Analyzed CASNo.  Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRQ.
WDRO C10-C28 ' ND mgiL 010 1 121815 10:08 12/19/15 12:38
Surrogates’ .
n-Triacontane (S) 84 %. 50-150 1 1218715 10:08 12/19M1512:36 638-68-6
8260B MSV UST Analytical Method: EPA 8260B
Benzene ND uglL 40 1 12/24/15 09:22 71-43-2
Ethylbenzene ND ugfL 1.0 1 12/24/15 09:22 100-41-4
Toluene ) ND ugil 4.0 1 12/24/15 09:22 108-88-3 -
Xylene (Tolal) ND ugiL 3.0 1 12124115 09:22 1330-20-7
Surrogafes -
1,2-Dichloroethane-d4 (S) 105 Y%. 75-125 1 1224115 09:22 17060-07-0
Toluene-d8 {S) 98 %. 75-125 1 12/24/15 09:22 - 2037-26-5
4-Bromofluorobenzene (S) 98 %. 75-125 1 12/24/15 09:22. 460-00-4

Date: 12/30/2015 01:20 PM

REPORT OF LABORATORY ANALYSIS

without the wiitten consent of Pace Analytical Services, Inc..

This report shall not be reproduced, except infull,

Page 5 of 13




aceAnalytical”

www.gacelahs.com

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minngapolis, MN 55414
{612)807-1700

QUALITY CONTROL DATA
Project: 15-1462 Barton Sand and Gravel
Pace Project No.. 10333654
QC Batch: MSV/34206 Analysis Method: EPA 82608
QC Baich Method: EPA 82608 - Analysis Description:

Associated Lab Samples: 10333654001

8260B M3SV UST-WATER

METHOD BLANK: 2164607

Associated Lab Samples: 10333654001

Matrix: Water -

Reporting

e . Blank .
) ~ Parameter Units Result Limit Analyzed Qualifiers
Benzene - ug/L ND 4.0 1224115 03:39
Ethylbenz'ene ug/l ND 1.0 1224715 03:39
Toluene ug/L ND 4.0 . 12124115 03:39
Xylene (Total) ug/t. ND 3.0 12/24/1503:39
1,2-Dichlorosthane-d4 (3) %. 102 75-125 12124115 03:39
4-Bromofluorabenzene (S) %. 101 75-125  12/24/15 03:39
Toluene-d8 (S) %. S 1o 75-125 - 1224115 03:39
LABORATORY CONTROL SAMPLE: 2164608 . L
- - Bpike - LCS LCS % Rec
Parameter Units Conc. ~  Resuit % Ret Lirnits Qualifiers
Benzene ug/L 20 . 197 a8 71-125
Ethylbenzene ug/l. 20 186 o3 75-125
Toluene ug/L 20 19.7 98 74125
Xylene (Total) ug/lL. 60 55.7 93 75-125
1,2-Dichloroethane-d4 (S) %. 104 75-125
4-Bromofluorcbenzene (S) %. 100 75-125
Toluene-d8 (S) %. 101 75-125
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2164609 2164610
. . . MS MSD
10333363013 - Spike Spike M3 MsD MS MSD = %Rec Max
Parameter Units = - Resut  Conc. © Conc.. Result Result %Rec %Rec Limits RPD RPD Qual
Benzene ugiL 122 20 20 31.1 31.4 95 96 53139 1 30 H1
Ethylbenzene ugil. ND 20 20 184 19.0 o1 - 94 55139 3  30H1
Tolugne ug/L ND 20 20 19.6 2041 - 83 95 524148 2 30 H1
Xylene (Total) - ugiL 8.0 80 80 64.6 7.0 94 98 54144 4 30
1,2-Dichloroethane-d4 (S)-. - %. : 105 105  75-125
4-Bromaofluorobenzene (8) . - %. 100 - 100 | 75125
Toluene-d8 (S) - %. 100 100 75-125. -
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2184611 2164612
MS MSD - o N .
o 10333363036 Spike -~ Spike MS © MSD - MS MSD - % Rec Max
Parameter Units Result Conc. - Conc. Result  Result % Rec %Rec Limts RPD RPD Qual
Benzene ugh. 604 20 20 608 . 592 19 57 53139 3 MWE
ug/L 338 20. 20 349 330 58 37 55-130

Ethylbenzene

6 3JIE

Results presented on this page are In the units indicated by the "Unlts" column exc.epj:.where an alternate unit Is presented to the right of the result.

Date: 12/30/2015 01:20 PM

REPORT OF LABORATORY ANALYSIS

This report shall, nat be rebroduc_ed, except in full,
without the written consent of Pace Analytical Services, Inc..

: PageﬁG:oHS-.




Pace Analytical Services, Inc.

ace AnaMiC&'I ° 1700 Etm Street - Suite 200

Minneapelis, MN'55414
www,pacelabs.com {612)607-1700

QUALITY CONTROL DATA
Project: ' 15-1462 Barton Sand and Gravel
Pace Project No.: 10333654
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: - 2164611 2164612
. MS MSD _ . i . .
10333363038 Spike Spike MS MSD - MS - MSD % Rec Max
B Parameter- Units Resuit Conc. Conc. . Result Result - %_Rec’_. % Rec Limits . ;RPD RPD  Qual
" - Toluene _ . ugll - 711 20 20 728 708 69" -25 52148° 3 WE
" Xylene (Total)’ : ugill. - 1460 60 60 1510 1410 68 -83 54144 6 30DES
. 1,2-Dichloroethane-d4 (S) %, . . a7 | 95 75-125. -
~ 4-Bromoflugrobenzene (S) %. -102. . 102 75125
Toluene-dd (S) : ~Y%.

101 100 75125

Results presented on this page are in the units indicated by the "Unlts” column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This réport shall nbt.be reproduced, 'e_xcepf.in full,

Date: 12/30/2015 01:20 PM without the wiitten consent.of Pace Analytical Services, Inc..

- Page 7 of 13




aceAnalytical”

Pace Analytical Services, Inc.
1700 Elm Street ~ Suite 200
Minneapolis, MN 55414

www.pacelalys.com (612)807-1700
QUALITY CONTROL DATA

Project: - 15-1462 Barton Sand and Gravel
Pace Project No.: 10333654
QC Batch: OEXT/32078 ' Analysis Method: "~ WIMOD DRO
QC Batch Method: Wi MOD DRO Analysis Description: WIDRO GCS
Associated Lab Samples: 10333654001
METHOD BLANK: 2161224 . ‘Matrix: Water
‘Assoclated Lab Samples: 10333654001 ) :
' _ - Blank Reporting-. R .

Parameter Units . Result ~Limit Analyzed ~  Qualifiers
WDRO C10-C28 . mgll ' CND 040 12119015 11:41
n-Triacontane (S) ) %, : C 82, 50-150 1218151141
LABORATORY CONTROL SAMPLE & LCSD: 2161225 o 2161226 _ _

) Spike .. LCS -1LCSD - LCS LCSD % Rec Max

Parameter " Units Conc.  Result Result % Rec % Rec Limits RPD RPD Qualifiers
WDRO C10-C28- ' Cmgll 2 17 11 84 84 75115 0 20
n-Triacentane (S) . % : : ' R 4 69  50-150

Results presented on.this page _ﬁm_ in the units |nqicaled by the “Units” column except where an alterﬁal_é unit Is presenied to the ﬂgﬁt of the .re_sult.

REPORT OF LABORATORY ANALYSIS -
) o ) This fépon shall _nb'tb'é reproduced, éx{:ept in-full, '
Date: 12/30/2015 01:20 PM : without the written consent.of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
. L 1700 Eim Street - Suite 200
ace Analytical Minneapolis, MN 55414

wavw.pacelabs.com (612)807-1700

QUALIFIERS

Project: .~ '15-1462 Barton Sand and Gravel
Pace Project No.. 10333654

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Mot Detecled at or-above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted repaorting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit,

RL - Reporling Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
L CS(D) - Laboratory Control Sample (Dupllcate)

MS(D) - Matrix Spike (Duplicate) ’

DUP - Sample Buplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was anaiyzed for, bul niot delected

N-Nitrosodiphenylamine decomposes and cannot be separated from Dlphenylamlne usmg Method 8270 The result reported for
each analyte is a.combined concentration,

Pace Analytical is TNI dccredited. Contact your Pace PM for the current list of accredlted analytes
TNI - The NELAC Institute. -

ANALYTE QUALIFIERS _ _ _ _ )
E. i Analyte concentiation exceaded the calibration range. The repo'rted result is estimated.
ES - The reported result is estimated because one or more of the constituent resulls are quahl‘ led as such.
H1 : Analy3|s conducted outside the recognized methed holding time.

REPORT OF LABORATORY ANALYSIS

) This report shall not be reproduced, except in full,
Date: 12/30/2015 01:20 PM - without the written censent of Pace Analytical Services, Inc.. Page 9 of 13




‘Pace Analytical Services, Inc.

. ? 1700 Eim Street - Suite 200
aceAnalytical Minneapolis, MN 55414
WKW, DECBIRHS. COm o _ _ (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 15-1462 Barton Sand and Gravel
Pace Project No.: 10333654

_ | Analytical
LabID Sample ID QC Batch Method QC Batch Analytical Method . - Batch

10333654001 MwW-1 (772842) Wi MOD DRO OEXT/32078 Wi MOD DRO o GCSVM7548
10333654001 MwW-1 (772842) EPA8260B . MSV/34206 L

. REPORT OF LABORATORY ANALYSIS
_ This'nfepértshall_n'c}t ha reﬁmduced;'e;tcept in-fui, . R AR :
Date: 12/20/2015 01:20 PM without the written consent of Pace Analytical Services, Inc.. " . S Page 10 of 13
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Document Name: Document Revised: 23Feb2015
. e Sample Condition Upon Receipt Form Page 1of1
" PaceAnalytical -

Document No.: Issuing Authaority:
i F-MN-L-213-rev.13 Pace Minnesota Quality Office

- EECMERGLUGGONE Client Name: Project #: E%
Upon Receipt i !,
: Behin S o Gl /RSO |

FSO
" - Courier: [res ex [Jues Cluses Clclient
Pace

CJcommercial "[Ospeebee  [Jother:
Tracking Number: : e - la.«g‘ : -
: ¢ i 18 j. D : j. Name:
Custody Seal on Cooler/Box Present? [ |ves D@ Seals Intact? [ ves Iz‘( | Oprtmnr?l Proj. DueDate:  Proj
Packing Material: . [ JBubble Wrap IaB/ubble Bags [ JNone []Other__ Temp Blank? [ Jves B_( _
Thermometer - [ ] p3ga9130516413 Z]B/BSA912167504 Type of Ice: Wet  [J8lue [CNene - [JJsamples on ice, codling process has begun
Used: [188BAD143310098
Cooler Temp Read (*C): (l) b\ Cooler Temp Corvected {*C): (.)7 7 Biological Tissue Frozen? . [ Jves E]No : 121(
Temp should be above freeafhg to 6°C Correction Factor: 475, 5 Date and Initials uf Person Examining Conterits: l“L-’ Ila“"rmﬁ'
USDA Regulated Soit { [ A N/A, water sample)
~Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA. Did samples orugmate from a foreign source (mternatmnallv,
-ms NC, NM, NY, OX, OR, SC, TN, TX or WA (check maps)? []Yes [ine - including Hawaii and Puerto Rico)? Cives  [Clne-
o If Yes to either question, flll out a Regulated Soil Chetklist (F-MN-Q-338) and include with SCUR/COC paperwork. ‘
. COMMENTS:
"Chain of Cuétody Present? . B 5 Yes [Ono  [w/a | 1.
Chain of Custody Filled Out? ' : Dé Cive CIwA | 2.
_Chain of Custody iteﬁriquished? : D{; [Ino - [n/a | 3.
Sampler Name and/or Signature on coct - Zﬁs e - [Inga ] 4
Sampies Arrwed withinh Hold Time? . ' Bﬁs‘ [Cao [In/A | 5.
Short Hold Time Analysis (<72 hr)? - - {Yes 'E(o( On/a | 6.
Rush Turn Ardund Time Requested? . . Zé ..[_':.]No T:IN/A 7.
Sufficient Volume? o ) 5 } E‘é [One - DI/ | 80
" Correct Containers Used? : _[2( Olive -~ CIwv/a | %
_Pace Containers Used? . . ~[AYes, - [Ive . OOn/a
Containers Intact? . ) ' ' B(s [:]nio /s b 10,
Filtered Volurve Received for Dissolved Tests? -. Cives [lne Z]N//A 11. - Note if sediment is visihle in' thie dissolved container
Sample Labels Match COC? S mﬁ_s_ CEne CIwga| 12
-Inclodes Date/Time/ID/Analysis  Matrix: \/‘f( i ' ] ) . ] . ) )
All containers needing acld/base preservation have been - - s ' ‘ : S o e
5 : -] 13, . . . 15 [ I
chécked? . Flves  [Jo Bﬁ IjHNos DH:SOA DNEOH - Phe ;
Alt containers needing preservatmn are found to be in ‘ 1 Sample # ' : ‘
compliance with EPA recommendation? .
{HNO3, Hz504, JiCI<2; NaOH >3 Sulfide, NaOH>12 Cyanide) Cves  [via A : o L
x e tiuns oliform, TOC, Qil and Grease, / Initial when Lot # of added
ater) DOC es  [[INg [/ | completed: " preservative:
Headspace in VOA Vials { >6mm)? [[I¥es @{o Cinsa | 14.
Trip Blank Present? - ' [ Ives E{o Clwia | 35.
" | Trip Blank Custody Seals Present? : [CJves - [CIne %
| Pace Trip Blank Lot # (if purchased): )
' CLIENT Nonncmlomjnssmunom Field Data Required? [ Jves [_INo
_ Person Contacted: ) © Date/Time: B

Cpmments/Resolutlon:

Page 12 of 13




0°'s

g8'v 8+t ¥'v

: [WTh) BWTL
Z'v. 0 B'E 9't p°€ g'E 0t g'Z 9T pE g€ 0c¢ 871 91
T I Y o P [ - P v

~
.
~
[aY)
*
~—
D
»
—
'DJ
. v
(=)
¥x)
+
o
<+
+
L)

AL L L R L LR LA

(6T%" 1) 823-070 ouany.

L

.92 70 ISIBWETR UunTo)

HY[ :xo3exado

L=

BEO-
—
o
O
=t
L0
o
™
™
™)
©
—
=
P
i)
@
=8
e
W
—
H

Yo" y1gld “ereq 29 OBEZdH

-
L5
N
. l -
Al
¥ 0.
g o
o B,
=
o

-

N
e
: ig+g
6z
EoNI~
i1e
. iz'e
o>
g

Cige

(GO} A

ESHW%
L ReE
|ebaig -

TduRS

Page-t3-of 13

T 5s50bQT “un®EﬂunmﬂH

TOOPS9EESOT T

ST02/6T/2T 93Bd

(Zv8CLL) T-MW I

JUSTTD .

oTdwes

Jx0d5y

4 8T0000GT6TZT/A OIPGTETZI\T 65060 T\WSUD\ZT 0T 89T Z6T\\ 2TTd B3ed



ATTACHMENT 2

WELL HYDROGRAPHS AND
WATER QUALITY INDICATOR PARAMETER DATA PLOTS



MW-1 Monitoring Well and PZ-1, PZ-2, and Trails End Observation Wells
Groundwater Surface Elevation vs. Time
Zavoral Aggregate Mining and Reclamation Project
Scandia, Minnesota

850 T
! X MW-1 Transducer
1
. L H MW-1 Manuals
840 +— Active Mining I
Operations Begins . X PZ-1 (South) Transducer
November 1, 2013 %‘I
830 ! PZ-1 (south) Manuals
1
' X PZ-2 (north) Transducer
1
820 i PZ-2 (north) Manuals
® o o W
! X Trails end Transducer
810 —A—A oy YNV N W S N N VS S _
@ Trails End Manuals
Pumped 8,000 Gallons from Site

Well on October 16th and Pumped 4,000 Gallons from Site

Groundwater Surface Elevation (ft amsl)

1
i
1
800 -+ November 1st, 2013 ! Well on October 30th, 1,500 gallons
! on November 3rd, and 3,000 gallons
\ 1 on November 4th, 2014
1
790 ! \
\\l:
1
3 Y S Y S S
780 - _—.x i — ___ !
1
I
]
770 !

1
1
760 !
1
1
|
750 — T
N SR S S SRC I A 22 B T S O 2 B D Y V> B TS 6 2 8 Y Y
e e R R e T e T I bk B S B s B R o
2L TR TR T T TR TR TR T YT, e e e e e e e e 75,75,55, X S N NS N e
Date

S:\Tech\Scandia Aggregate\Zavoral\Hydrogeo\

MW-1, PZ-1, 2, Trails Groundwater Quality Parameters - Master LEGGETTE, BRASHEARS & GRAHAM, INC.



MW-1

Groundwater Surface Elevation and Precipitation vs. Time
Zavoral Mining and Reclamation Project

Scandia, MN

+  MW-1 Groundwater Elevation (ft amsl)

—— Precipitation (inches)

785.00 T 0.8
1
|
1
784.50 : Active Mining
<— Operations Begins - 0.7
! November 1, 2013
— 1
- 784.00 :
g : - 0.6
1
5 78350 ~  MW-1Sampled !
c By Pace Analytical ! -
o October 10th, 2013 MW-1 Sampled )
= ! By Pace Analytical - 05 @
© 783.00 : <
> : ! January 15th, 2015 Q
] ' <
o ' =
Ll ! p
1
g 78250 i 04 O
- -
‘ft“ ! MW-1 Sample.d . s
s ! By Pace Analytical .'g-
? 782.00 ! January 15th, 2014 1 S
o 1 - 03 Q@
) 1 S
[ ! o
-E 781.50 ! - I
[= * .
g ' 4 - 0.2
1
S 1
O 78100 ' Note: Precipitation Gauge
! Note: Precipitation Gauge Removed for Winter
1 Removed for Winter $ T Season and Replaced in R ' - 01
1 o N N
780.50 1 Season and Replaced in Summer Season
' Summer Season ﬂI
1 | } A
780.00 ——— 3 Ek e . 2 Lo
> 9 > 9 > 9
2o R e % e % % e % % Y 2 R R, R B, Y % T % % 0,0
o T T T B s T T, T, o, T, T, T, Yy Yy Y Yo Yo Y2 s % D C, ‘S, T T T
84 4 £ 54 \7\’) J\’) \70) b4 v < < b4 b4 b4 b4 b4 /‘)7 /‘77 /{7 {9 {9 {9 {f {f \7\5\ \7\5\ ‘7\5\ {5\ /JJ‘ /<$\ ’{9

S:\Tech\Scandia Aggregate\Zavoral\Hydrogeo\

MW-1, PZ-1, 2, Trails Groundwater Quality Parameters - Master LEGGETTE, BRASHEARS & GRAHAM, INC.



50.00

49.50

Temperature (°F)
o

48.50

48.00

MW-1
Temperature and Groundwater Elevation vs. Time
Zavoral Aggregate Mine

Scandia’ MN —— MW-1 Groundwater Temperature (F)

—— MW-1 Groundwater Elevation (ft amsl)

Active Mining
Operations Begins
November 1, 2013

=] Deviation due to Pace

———1| Analyical removing and

+ replacing the logger e
from well during
sampling event. T

785

784.5

784

783.5

783

782.5

782

781.5

781

780.5

Groundwater Surface Elevation (ft amsl)



MW-1
Conductivity and Resistivity vs. Time
Zavoral Mining and Reclamation Project
Scandia, MN

+ MW-1 Conductivity (uS/cm)

+ MW-1 Resistivity (ohm-cm)

500 t 5000
1
1
Active Mining ! AquaTroll 200
Operations Begins ! Removed and then . 4500
November 1, 2013 Replaced for Pace
\: Analytical
. Groundwater
450 ’/ Sampling event 4000
1
i
' - 3500
B /\ : /\"“\ / T
1
| £
O
o 400 \, ; 3000 9
2 £
— :
z o
= - 2500
2 2
© ' 2
E ! MW-1 Sampled 7]
a-] ! p K7}
c 350 / I | By Pace Analytical 2000 o
S o ! January 15th, 2015 o
MW-1 Sample 1
By Pace Analytical i MW-1 Sampled - 1500
September 10th, 2013 | By Pace Analytical
'I ' January 15th, 2014
300 : A, 1000
| N g
1
|
: | - 500
i |
1
1
0 At - 0
S 2 e L % LS S T S S 2 S 2 L S S T, S 2 8 9 G Yl
20 %0 S S 2, T, ) B 2, 2 S, B, B, S, S R, 2 e e e e s, s e e e % Yo
4 4 > > Jq) {9 »{,) b4 b4 b4 b4 b4 7 b4 k4 b4 /\77 /’27 /]? {S‘ »{9 {9 {9 »{S\ J\S‘ {9 {S\ ‘{5‘ /{9 /{9 {S‘
Date

S:\Tech\Scandia Aggregate\Zavoral\Hydrogeo\
MW-1, PZ-1, 2, Trails Groundwater Quality Parameters - Master

LEGGETTE, BRASHEARS & GRAHAM, INC.



MW-1
Salinity vs. Time

Zavoral Mining and Reclamation Project

Scandia, MN

+ MW-1 Salinity (ppm)

300 T
1
MW-1 Sampled
280 - By Pace Analytical
September 10th, 2013
/ /\
1
260 w ! MW-1 Sampled
, By Pace Analytical
’ 1 January 15th, 2014
240 :
1
1
|
= 220 !
£ : MW-1 Sampled v
& i By Pace Analytical
—
> 200 ! January 15th, 2014
x ]
c ]
= H !
s 1
8 180 : .
. 1
|
1
1
160 ! Active Mining i
:k Operations Begins
| November 1, 2013
140 !
1
|
1
120 !
1
i
1
100 T T T T Ly T T T T T T T T T T T T T T T T T T T T T T T T T
S B % o e R Y S S S G 2 S % e G % Y % 5, S 2 S S Y Y
o T 5 T2 I S T T, T2, T, T, T, T, T, T, T, Yo Yo %2 U T, Y2, N Y, e e, e, T T Y
4 £ > > J\J’ {J) [\9 k4 k4 b4 b4 b4 b4 k4 k4 7 /\;? /\77 /\;7 {9 Jd‘ J\S\ {9 {S‘ \)\5‘ {9 J\f‘ {5\ /\;\9 /\7\5‘ ‘{S‘
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MW-1, PZ-1, 2, Trails Groundwater Quality Parameters - Master

LEGGETTE, BRASHEARS & GRAHAM, INC.



MW-1
Total Dissolved Solids vs. Time
Zavoral Mining and Reclamation Project
Scandia, MN

+ MW-1TDS (ppm)

400 T
:
1
AquafTroll 200 Removed and then Replaced for
380 - PaceI Analytical Groundwater Sampling event
1
|
360 i
1
\/ MW-1 Sampled
1 .
—~ i By Pace Analytical
g_ 340 N January 15th, 2015
o I &
N 1
3 320 i
% MW-1Sampled |
N By Pace Analytical |
1
E 300 -+ September 10th, 2013 :_ MW-1 Sampled
> i By Pace Analytical
8 ' January 15th, 2014 /
2 280 | i o ~—
= ! """ i
S ;
O 260 ]
= : '
: 1
: |
240 : :
* 1
' Active Mining
:é—— Operations Begins
220 : November 1, 2013 ‘
|
1
200 T T T T L T T T T T T T T T T T T T T T T T T T T T T T T T
> 9 N Ny > 9 N S > 9
%2 5 %% % % % 2 T, %, %, 0, %, %0, 0, Y 0 W, T T R T P 0 B0 %0 0 0
Jo) \7\.)) J\)’ J\)’ /{? /J\? /J\? J? J? J? J? J? J? JV J? 2? %7 0/]? J/J? /~<$~ /~<$~ /~<$~ /{y /J\S‘ /\7\5‘ /{? /{9 /’{9 )/{6‘ )/J\S‘ CP/J&
Date
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MW-1, PZ-1, 2, Trails Groundwater Quality Parameters - Master
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Pz-1
Groundwater Surface Elevation and Precipitation vs. Time
Zavoral Mining and Reclamation Project
Scandia, MN

+  PZ-1 Groundwater Elevation (ft amsl)
—— Precipitation (inches)
770.00 ; 0.8
|
1
769.50 : Active Mining
) :K Operations Begins 0.7
1 November 1, 2013
1
1
—
- 769.00 '
1
g ' - 0.6
1
&£ 76850 !
S ! ; mn
1 . .
=i H 8§ Fos @
® 768.00 : o 30V <
> ' ! 1 %)
(] ! TR 150 .E
1 iy : Rt Bea® : c
8 767.50 : l‘m"‘}x“ L - ’ ;,‘ 0.4 .9
“t“ 1 i e i "6
A : ' 3
' ]
D 767.00 : ; ‘S
Q 1 - - 0.3 Q
- 1 )
f;U 1 s a
K] .
766.50 4% ohe Hhutls 0 o t i
o N TR 4]
2 il i LT F
g y : ’ LR - 0.2
1
G 766.00 ! Note: Precipitation Gauge
i Note: Precipitation Gauge Removed for Winter.
! Removed for Winter ¥ 1 Season and Replaced in 01
765.50 t b Season and Replaced in Summer Season 1 1
i Summer Season A ﬂI
— il !
765.00 _ i -3 R . 1o
[ PN U ) < <, N4 < > . S [y > e 9 < <, < < < > . S [y e 9 < <, N4
%0 S S 2, R, B %, 2, 2, B, B, B, B, S, R R Ry e e e s e, Y e o s
4 54 54 54 \7\’) J\’) \70) b4 v < < b4 b4 b4 b4 b4 /‘)7 /‘77 /{7 {9 {9 {9 {f {f {5\ {S\ ‘7\5\ {5\ /‘)\5‘ /<$\ {5\
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PZ-2

Groundwater Surface Elevation and Precipitation vs. Time
Zavoral Mining and Reclamation Project

Scandia, MN

+  PZ-2 Groundwater Elevation (ft amsl)

——— Precipitation (inches)

813.00 : 0.8
1
:
1
812.50 ' Active Mining
:&- Operations Begins - 0.7
1 November 1, 2013
1
—
= 812,00 :
1
§ : - 0.6
1
& 81150 : - ™ y
5 l j 7
= | : . o5 @
T 811.00 : WO S
> !
] | £
- H
3 s10.50 1 R : 04 O
o ' 1 AL ). R
(] N [ . 4(.6
€ 1 . 8
=] ! —
! y Q.
Y 81000 ; hy S
[} 1 - 03 Q@
= 1 1 3
f;U 1 o
1
L) 809.50 ;
[= 1
=2 ! - 0.2
o i
(O 809.00 ; o
1 Note: Precipitation Gauge Note: Precipitation Gauge
T . Removed for Winter Removed for Winter } ] 01
808.50 " ! Season and Replaced in ¥ . )| Season and Replaced in K 1 e
! Summer Season Summer Season ﬂI
1
1 A “} Lk \ .ﬂ
808.00 ————— <& 5 [ . Lo
S 2 L Y Dl S S T S S 2 S 2 D S S 2 S, 6 e % b b D
3755 % % R T % % 2 2 S 8 % 9, T80 0 5, Ty Yy Yy Y s Vs e s Zas Yo %
RN R Y Y e e T e Ty %, %, %, % s Re Re Re R X X s 2 25 %p
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Trails End

Groundwater Surface Elevation and Precipitation vs. Time

Zavoral Mining and Reclamation Project
Scandia, MN

+  Trails End Groundwater Elevation (ft amsl)

—— Precipitation (inches)

820.00

T 0.8
1
|
1
819.50 1 Active Mining
|&—— Operations Begins - 0.7
November 1, 2013
819.00
- 0.6

818.50

818.00

817.50

Precipitation (inches)

Groundwater Elevation (ft amsl)

817.00 {
| 1
816.50 !
1
|
1
816.00 : o
I Note: Precipitation Gauge Note: Precipitation Gauge
! .
I 1 Removed for Winter l Removed for Winter { ] o1
815.50 t i Season and Replaced in i . 1] Season and Replaced in Ky 1 .
X Summer Season Summer Season ﬂI
1
1 | 3 | Ei
1
815.00 - M — m = S : -ﬂ--i- L0
2 & 9 Y Y Dl S S 2 S, S 2 S % e Dl S Y T S 2 S Y Y ¥
2,7 % Y% N T, T 2 TR, 7R, T, 79, 79, Y 0 0, R R T s s e e e %oy Yo
% % % Co S5 TH %5 T (% . Y. 2 2 2 <. % s 5 s 25 2, 2 >
CEACEA AR A A A A A A N ¢0/\,?0/\,V\’/\,?<y 20 R T Y o e T2 s /\,\5\/\,\9&/\,\f
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