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United States Environmental Protection Agency
77 West Jackson Boulevard

Chicago, IL 60604

RE: Comments on EPA's April 27, 2021 Decision Document Regarding the Sulfate Impaired
Waters EPA is Adding to the Minnesota's 2020 CWA Section 303(d) List.

Dear Mr. Proto

These comments are submitted on behalf of WaterLegacy and Northeastern Minnesotans for
Wilderness (“NMW?”). We and the thousands of Minnesotans we represent support the oversight
exercised by the U.S. Environmental Protection Agency (“EPA”) under the Clean Water Act
(“CWA”) to partially disapprove Minnesota’s 2020 CWA Section 303(d) impaired waters list on
March 26, 2021 and to propose listing of an initial 30 Water Quality Limited Segments (“WQLS”)
as impaired due to sulfate affecting their beneficial use for wild rice.

EPA’s action was not only welcome, but obligatory under the CWA. For decades, the Minnesota
Pollution Control Agency (“MPCA”) has violated the CWA by failing to list wild rice waters
impaired due to sulfate in excess of Minnesota’s federally approved water quality standard of 10
milligrams per liter (“mg/L”).

WaterLegacy has requested EPA intervention to list wild rice sulfate impaired waters since 2014.
On October 22, 2020, WaterLegacy wrote to EPA Region 5 Regional Administrator Kurt Thiede
and Water Division Director Tera Fong requesting that EPA assume oversight of Minnesota’s
Section 303(d) process and list wild rice waters impaired due to sulfate. With that letter, we
provided exhibits reflecting MPCA’s failure to list wild rice waters. We received no response.

On March 12, 2021, WaterLegacy wrote to EPA Region 5 Acting Regional Administrator Cheryl
Newton and Director Fong, copying David Pfeifer and Paul Proto, requesting that EPA exercise
its authority under the CWA, partially disapprove Minnesota’s 2020 impaired waters list due to
failure to list wild rice waters impaired by sulfate, and list sulfate impaired waters. Both this March
12, 2021 letter and attachments and the documents enclosed with an email to Barbara Wester on
April 14, 2021 have been submitted as part of WaterLegacy’s comments in this administrative
record. We rely on these prior records and incorporate them by reference.

NMW is committed to the protection of the Boundary Waters Canoe Area Wilderness, which
requires the protection of its watersheds in northeastern Minnesota. NMW conducts water quality
monitoring in Birch Lake and submits with these comments a report of its protocols and 2020-
2021 sulfate data.
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These comments by WaterLegacy and NMW seek to reinforce the EPA’s actions to date in
partially disapproving Minnesota’s 2020 CWA Section 303(d) list and listing an initial 30 wild
rice waters as sulfate impaired WQLS. These comments also seek the additional listing of 20
additional wild rice WQLS impaired due to sulfate, as summarized in the Exhibit A spreadsheet.

The discussion below supports EPA’s non-discretionary duty under the CWA to disapprove
Minnesota’s failure to list wild rice WQLS impaired due to sulfate in Minnesota’s 2020 Section
303(d) list. The CWA also requires that EPA’s listing of sulfate impaired wild rice waters be an
independent decision based on all readily available data. The discussion provides additional
support for two of the specific WQLS proposed by EPA and then explains the grounds for listing
the additional 20 wild rice sulfate impaired waters summarized in Exhibit A.

DISCUSSION

1. EPA had a non-discretionary duty to partially disapprove Minnesota’s 2020
CWA Section 303(d) list and list wild rice WQLS impaired due to sulfate.

The CWA requires that states identify all waterbodies within their boundaries that do not meet or
are not expected to meet water quality standards. 33 U.S.C. § 1313(d)(1)(A); 40 C.F.R.
§ 130.7(b)(1). EPA is then required to either approve or disapprove the state’s impaired waters
listings not later than 30 days after the date of submission. 33 U.S.C. § 1313(d)(2); 40 C.F.R.
§ 130.7(d)(2). EPA is authorized to approve a state impaired waters list “only if it meets the
requirements” of the CWA. 40 C.F.R. § 130.7(d)(2). If the EPA disapproves the state’s listing of
impaired waters, the EPA has another 30 days after the date of disapproval to identify impaired
waters in the State. /d.

MPCA’s 2020 CWA Section 303(d) list failed to list any wild rice WQLS impaired due to sulfate.
MPCA has a valid water quality standard limiting sulfate to 10 mg/L in waters used for the
production of wild rice (“wild rice waters”), Minn. R. 7050.0224, subp. 2, and there are many
Minnesota wild rice waters where the state water quality standard is exceeded.

Under the CWA, Minnesota’s numeric sulfate standard applies when the use of waters for wild
rice is an existing use since November 28, 1975. 40 C.F.R. § 131.3(e) (“Existing uses are those
uses actually attained in the water body on or after November 28, 1975, whether or not they are
included in the water quality standards.”). The Minnesota Court of Appeals has determined that
Minnesota’s wild rice sulfate rule must be applied under the CWA, even if the Legislature may
limit its effect on state-only programs, stating “The wild rice rule is a water-quality standard that
is subject to enforcement under the CWA, including through the NPDES permitting program.” In
re Reissuance of an NPDES/SDS Permit to U.S. Steel Corp., 937 N.W.2d 770, 788 (Minn. App.
2019).

States cannot “shirk their responsibility” for listing impaired waters “simply by claiming a lack of
current data.” Sierra Club, Inc. v. Leavitt, 488 F.3d 904, 913 (11th Cir. 2019). When the EPA
disapproves a state’s impaired waters list, the EPA has a non-discretionary duty to issue its own
list. Id. at 908; 33 U.S.C. § 1313(d)(2); 40 C.F.R. §130.7(d)(2).
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2. EPA’s listing of Minnesota wild rice WQLS impaired for sulfate is an independent
decision under the CWA based on beneficial use and all readily available data.

Once the EPA has disapproved a state’s Section 303(d) list for failure to list WQLS, the EPA has
an independent responsibility to “identify such waters in such State and establish such loads for
such waters as he determines necessary to implement the water quality standards applicable to
such waters.” 33 U.S.C. § 1313(d)(2) (emphasis added); 40 C.F.R. § 130.7(d)(2) (“identify such
waters in such state. . . as determined necessary to implement applicable WQS”). EPA’s duty is
neither based on MPCA’s process, timing, or methodology. A reviewing court will evaluate EPA’s
decision, not the methodology used by the state. Sierra Club v. Leavitt, 488 F.3d at 913.

As detailed in Attachments A through C to WaterLegacy’s March 12, 2021 letter to EPA, MPCA’s
process for limiting wild rice waters based on acreage and density, is inconsistent with the CWA
and would exclude hundreds if not thousands of Minnesota waters for which wild rice is or has
been an existing beneficial use at any time since November 28, 1975. The Administrative Law
Judge and Chief Administrative Law Judge who reviewed MPCA’s proposed rulemaking both
found that MPCA’s proposed list of approximately 1,300 wild rice waters was impermissibly
underinclusive under CWA regulations. EPA’s independent determination of sulfate impaired

waters cannot exclude wild rice waters due to “insufficient information” on acreage or density, as
MPCA proposed to do.

EPA must use all data that must be considered under the CWA, whether or not a state has used
that data. In Thomas v. Jackson, 581 F.3d 658 (8th Cir. 2009), the court upheld EPA’s decision to
review lowa’s impaired waters list “in accordance with existing federal regulations” rather than in
compliance with a statute enacted by the lowa legislature to limit “credible data” to that within the
past five years. See also Sierra Club, Inc. v. Leavitt, 488 F.3d at 914 (for EPA to adopt Florida’s
7.5-year data cutoff “contradicts the CWA’s statutory and regulatory language such that it is not
entitled to deference”).

CWA regulations for listing impaired waters require that a state (or the EPA when listing waters
necessary to implement water quality standards) “assemble and evaluate all existing and readily
available water quality-related data and information.” 40 C.F.R. § 130.7(b)(5). This data shall,
specifically, include information about waters “for which water quality problems have been
reported by local, state, or federal agencies; members of the public; or academic institutions.” /d.
at (iii). In fact, “[t]hese organizations and groups should be actively solicited for research they may
be conducting or reporting.” /d.

EPA’s Decision Document Regarding the Sulfate Impaired Waters EPA is Adding to the
Minnesota's 2020 CWA Section 303(d) List (“EPA DD”) correctly considered data outside
MPCA’s cutoff period (2008-2018). See EPA DD at 12-13. This consideration is particularly
necessary when the readily available water quality data is more recent than MPCA’s 2018 cutoff.
Finally, under CWA regulations, it is incumbent on an agency listing impaired waters not only to
assemble and evaluate, but to solicit research that members of the public, academic institutions,
and other local, state, or federal agencies have conducted. These comments rely on timely research
and data provided by all of these sources.



Comments on EPA Listing of Sulfate Impaired Waters
June 30, 2021
Page 4

3. EPA’s initial listing of 30 wild rice WQLS impaired for sulfate is a reasonable and
good faith list, for which the undersigned organizations offer additional support.

WaterLegacy and NMW support listing of the 30 wild rice WQLS EPA proposed to add to
Minnesota’s Section 303(d) list as sulfate impaired waters on April 27, 2021 Additional support is
provided for the listing of specified waters below.

Vermillion Lake — Pike Bay (AUID 69-0378-03)

EPA proposed to list Vermillion Lake — Pike Bay as a sulfate impaired wild rice water. The
attached 1854 Treaty Authority survey map' confirms wild rice in Pike Bay. Additional sulfate
data confirms that Pike Bay is a sulfate impaired water. Citizen scientists organized as the Northern
Lakes Technical Scientific Advisory Panel (“NLSAP”) completed recent additional sulfate
sampling in Vermillion Lake. Their June 2021 report,> found sulfate concentrations in Pike Bay
of 20.2 mg/L and 17.1 mg/L, with an even higher concentration of sulfate, 27.7 mg/L, in the Pike
River flowing to Pike Bay. Figure 2 (below) from NLSAP’s report confirms that Vermillion Lake
— Pike Bay must be listed as a wild rice WQLS due to excessive sulfate.
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Embarrass River (AUID 04010201-A99)

EPA proposed to list Embarrass River segments AUID 04010201-579 (upstream of Embarrass
Lake), A99 (Embarrass Lake to Esquagama Lake) and BOO (downstream of Esquagama) as sulfate
impaired wild rice waters. MPCA’s final list of sulfate impaired waters identified -579 and -A99
as wild rice waters. EPA DD, Appx. 1. EPA concluded that segment -A99 has excessive sulfate
based on sampling in the upstream (-579) and downstream (B00) Embarrass River segments, as
well as segment -A99. Additional support for EPA’s listing of -A99 as sulfate impaired is provided

' 1854 Treaty Authority, Lake Vermillion Map showing wild rice (blue dots), Exhibit B.
2 NLSAP, Lake Vermillion Minnesota, Water Quality Technical Report (June 2021), Exhibit C.
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by MPCA’s Sulfate Data Summary for the immediately upstream Embarrass Lake (69-0496-00),°
and MPCA data for the proximate downstream Esquagama Lake (65-0002-00).* Sulfate in both
lakes exceeds 10 mg/L and confirms that -A99 must be listed as a sulfate impaired WQLS.

4. EPA must list additional wild rice WQLS based on the existing use of waters for
wild rice and readily available data that sulfate exceeds Minnesota’s 10 mg/L
standard.

Birch Lake (St. Louis County) (AUID 69-0003-00) (Bob Bay -301, Dunka Bay -303, S009-
182, areas north of Dunka Bay -202. -203, and -503)

EPA must list several segments of Birch Lake as wild rice WQLS impaired by sulfate. MPCA
proposed to list Birch Lake as a wild rice water® and confirmed this designation in a March 15,
2021 letter to EPA. Field surveys conducted for Cliffs Erie in 2011 identified wild rice in Dunka
Bay, Bob Bay, and numerous sites between.$

3 MPCA Sulfate Data Summaries All WIDs (Apr. 9, 2021) in Appx. 4 to EPA DD.

* MPCA Data is surface water data online at https://webapp.pca.state.mn.us/surface-water/search. Data -
Esquagama Lake was provided in Attach. C to WaterLegacy letter to EPA on Apr. 14, 2021

> EPA DD, Appx. 1.

6 Barr, Wild Rice Literature Review and 2011 Field Survey for the Dunka Mining Area, Figure 3, (Dec. 20,
2011), Exhibit D. See also Twin Metals. Scoping Environmental Assessment Worksheet, Wild Rice in
Birch Lake Figure 8-7 (Dec. 18, 2019), Exhibit E.
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The Barr report also included photographs showing wild rice in both Bob Bay and Dunka Bay of
Birch Lake.”

Wild rice Wild rice

Birch Lake, Bob’s Bay, 8/15/2011, iId rice and lily pads. Emergent vegetation is predominantly wild
rice. Photo taken at reference location RL4.

\\ ‘ } v v ‘\ ;1' 5 ‘_ 5\ A
Birch Lake, 8/17/2011, wild rice near Dunka River outlet, faing east. Vegetation in photograph is
predominantly wild rice. Photo taken at reference location RL18.

"1d. at D-1, D-2.
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MPCA sulfate data on Birch Lake is sparse and outdated, but MPCA’s single sulfate sample from
Bob Bay (AUID 69-0003-00-301) in 2019 was 19.9 mg/L.? Data from the 1854 Treaty Authority
and from NMW’s and NLSAP’s independent monitoring demonstrates that both Bob Bay and
Dunka Bay are impaired waters. NMW field research also shows that a significant segment of
Birch Lake has sulfate concentrations in excess of 10 mg/L apparently due to Dunka River sulfate.

Data from the 1854 Treaty Authority show that Dunka Bay (-303)) exceeded 10 mg/L sulfate in
both 2013 (13.1 mg/L) and 2021 (21.0 mg/L). Bob Bay (-301) had a 53 mg/L sulfate concentration
in 2021, and sulfate from Unnamed Creek flowing to Bob Bay was 194 mg/L.’

NMW’s Birch Lake water quality sampling protocols and results are detailed in a report, 2020-
2021 Sulfate Sampling Effort for Birch Lake (69-0003-00), June 28, 2021, Exhibit G (“NMW
Report”). NMW data is summarized in the Exhibit H spreadsheet. The NMW Report includes the
results of a total of 104 samples taken in Birch Lake, most during May and June, 2021. NMW
Report at 8-20. NMW sampling locations in the segments near Bob Bay and Dunka Bay are shown
below. NMW Report at 20.

o1
SNOK-DS

S009-182

9 < 6 mg/L Sulfate

@ 610 mg/L Sulfate

> 10 mg/L Sulfate

In Bob Bay (AUID -301 and proximate NMW sites BB-001, -002, -003), NMW reported 17 sulfate
samples, 100% of which exceeded 10 mg/L; average sulfate was 29.58 mg/L. Exhibit H. NMW
reported 6 sulfate samples in Dunka Bay (AUID -303 and S009-182), 100% of which exceeded 10
mg/L; average sulfate was 15.35. Id. North of Dunka Bay itself (AUID -202, -203, -503 and BL-

¥ MPCA Data provided in Apr. 14, 2021, Attach. C, supra.
? 1854 Authority Birch Lake Data, Exhibit F.
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001, -002, -003) sulfate impairment persisted. NMW took 43 sulfate samples, all of which fell
between 10.5 and 12.40 mg/L, with an average of 11.44 mg/L. Id.

NLSAP sampled Birch Lake in 2021, taking three sulfate samples in Bob Bay, 100% of which
exceeded 10 mg/L, with an average of 25.23 mg/L.!? Three sulfate samples taken by NLSAP in
Dunka Bay all exceeded 10 mg/L, with an average of 12.1. /d. Adjacent areas of Birch Lake also
exceeded 10 mg/L, and the Dunka River where it enters Dunka Bay had sulfate of 19.9 mg/L.

MPCA'’s single recent Bob Bay sample as well as extensive data from the 1854 Treaty Authority,
NMW, and NLSAP support listing Birch Lake as a sulfate impaired WQLS. Although MPCA
documents few recent sulfate exceedances in Birch Lake,!! MPCA data in the Exhibit J folder
shows that sulfate upstream in the Dunka River (S002-765), which flows to Dunka Bay, has
exceeded 10 mg/L both historically (37.82 mg/L) and recently (24.93 mg/L).

EPA must list Birch Lake — Bob Bay (69-0003-00-301) and Birch Lake — Dunka Bay (69-0003-
00-303) as wild rice WQLS impaired due to sulfate. The weight of the evidence further suggests
that anthropogenic sulfate from the Dunka River has resulted in sulfate impairments in Birch Lake
north of Dunka Bay (69-0003-00-202, -203, -503 and beyond), suggesting broad segments of Birch
Lake should also be listed as wild rice sulfate impaired WQLS.

St. Louis River Estuary (St. Louis County) (AUID 0410201-532 and 0410201-533 also
identified as AUID 69-1291-04 and 69-1291-03)

MPCA online GIS mapping of Minnesota AUIDs, sampling locations and sites where MPCA has
identified wild rice!? confirms wild rice in both AUID 0410201-532 and -533 in the Upper Estuary
of the St. Louis River. MPCA identified these Estuary AUIDs as draft wild rice impaired waters
in 2013.13

Locating data for sulfate levels in the St. Louis River Upper Estuary is complicated by MPCA’s
changeover from river AUID designations 0410201-532 and -533 to, respectively, lake AUID
designations 69-1291-04 and 69-1291-03. MPCA’s surface water data site lacks cross-references
to locate sampling data, and some sites have few samples. However, sulfate data showing that
AUID’s -532 (69-1291-04) and -533 (69-1291-03) are impaired for excessive sulfate was provided
by MPCA counsel for stations S007-206, -444, -507,-510, -512, -515, and -516.'* This data shows
that for the 69-1291-04 Upper Estuary area, MPCA identified nine sulfate samples, five of which
exceeded 10 mg/L, with average sulfate of 12.39 mg/L. For the 69-1291-03 area, MPCA identified
one sample in Spirit Lake with a sulfate concentration of 20.8 mg/L. /d.

Reviewing MPCA online GIS maps, two other sampling locations are within these Upper Estuary
AUIDs. S000-021 is within -532 and S000-277 is within -533. Exhibit K at 2, 4. Data for the St.

'"NLSAP, Birch Lake Minnesota, Water Quality Technical Report at 4 (June 2021), Exhibit I.

' See Data — Birch Lake (Revised) in Exhibit J, Folder of MPCA Surface Water Data

2. MPCA online ArcGIS mapping with AUIDs, sampling sites, and wild rice sites is found at
https://www.arcgis.com/home/webmap/viewer.html?useExisting=1. Screenshots for proposed Upper
Estuary wild rice sulfate impaired WQLS are provided in Exhibit K at 2-4

3 MPCA 2013 Draft Impaired Waters is included in Appx. 4 to EPA DD.

¥ MPCA Email, Sulfate Data in St. Louis River Estuary (May27, 2021), Exhibit L. See also Data St. Louis
Upper Estuary (MPCA Email) in Exhibit J folder.




Comments on EPA Listing of Sulfate Impaired Waters
June 30, 2021
Page 9

Louis River Estuary S000-021 and S000-277 are provided in the Exhibit J folder. For S000-021,
historic MPCA data shows an exceedance of the 10 mg/L sulfate standard. There are 43 recent
samples, of which 36 or 84% exceed 10 mg/L, with an average of 15.04 mg/L. For S000-277,
historic MPCA data also shows an exceedance of the 10 mg/L sulfate standard. There are seven
recent samples, 100% of which exceed 10 mg/L, with an average 18.01 mg/L.

Based on all readily available data, both St. Louis River Estuary AUID locations 0410201-532
(69-1291-04) and 0410201-533 (69-1291-03) must be listed as wild rice WQLS due to sulfate
impairment.

Additional Lakes and Lake Segments.

Additional lakes and lake segments must be listed as wild rice WQLS impaired due to sulfate.
Lake segments proposed for addition to Minnesota’s Section 303(d) list as sulfate impaired WQLS
are listed below in alphabetical order and summarized in Exhibit A.

Bear Lake (Freeborn County) (AUID 24-0028-00)

Bear Lake is listed as a wild rice water in the Minnesota Department of Natural Resources
(“DNR”) 2008 report to the Minnesota Legislature.!> MPCA GIS mapping confirms wild rice.
Exhibit K at 5. MPCA Sulfate Data Summaries, Appx. 4 to EPA DD, show 10 sulfate samples,
with 90% above 10 mg/L, a mean of 25.27 mg/L, and a lower 95% confidence interval of 17.93
mg/L. Bear Lake must be listed as a wild rice WQLS impaired due to sulfate.

Dark Lake (St. Louis County) (AUID 69-0790-00)

The presence of wild rice in Dark Lake is confirmed in the field research done by the University
of Minnesota (“U of M”) for MPCA, led by Amy Myrbo, PhD.!®* MPCA data for Dark Lake in the
Exhibit J folder includes 12 sulfate samples, 100% of which are above 10 mg/L with average
sulfate of 144.6 mg/L. The four samples in U of M data all exceed 10 mg/L and average 174.75
mg/L. Dark Lake must be listed as a wild rice WQLS impaired due to sulfate.

Mississippi Pool 4/Robinson Lake (Wabasha County) (AUID 79-0005-02)

The presence of wild rice is confirmed by U of M field study data, Exhibit N, and by MPCA online
GIS mapping, Exhibit K at 6. MPCA data for Miss. R. Robinson Lake has four samples, three of
which exceed 10 mg/L, with an average of 23.5 mg/L. Exhibit J folder. The samples taken in U of
M field research all exceed 10 mg/L, with an average of 29.57 mg/L. Exhibit N. Although it would
be desirable to have additional samples, Mississippi Pool 4/Robinson Lake should be listed as a
wild rice WQLS impaired due to sulfate.

Pearl Lake (Stearns County) (AUID 73-0037-00)

Pearl Lake was identified as a wild rice water in MPCA’s 2013 Draft Impaired Waters, Appx. 4,
EPA DD, and through DNR interagency data collaboration in the wild rice sulfate rulemaking
process, as reflected in MPCA’s Wild Rice Waters database.!” MPCA Sulfate Data Summaries
(Appx. 4, EPA DD) identify 45 sulfate samples, 100% of which exceed 10 mg/L, with mean sulfate

"> DNR, Natural Wild Rice in Minnesota, Report to Minn. Legislature (Feb. 15, 2008), Exhibit M at 67.

!¢ Univ. of Minn., Field Survey Data (Feb. 6, 2015), excerpted for sulfate data and highlighted, Exhibit N.
7 MPCA Wild Rice Waters database (July 19, 2016) provided to Wild Rice Sulfate Standard Advisory
Committee on Jan. 25, 2017 is included as Attach. A in Appx. 4 to EPA DD, see row 2193 for Pearl Lake.
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of 24.88 mg/L and a lower 95% confidence interval of 22.79 mg/L. Pearl Lake must be listed as a
wild rice WQLS impaired due to sulfate.

Rice Lake (Stearns County) (AUID 73-0196-00)

Rice Lake was identified as a wild rice water in DNR’s 2008 legislative study, Exhibit M at 82.
Wild rice is confirmed by MPCA online GIS mapping, Exhibit K at 7. MPCA Sulfate Data
Summaries (Appx. 4, EPA DD) identify 13 sulfate samples, 11 of which or 84.6% exceed 10 mg/L,
with a mean of 29.13 mg/L and a lower 95% confidence interval of 23.01 mg/L. Rice Lake must
be listed as a wild rice WQLS impaired due to sulfate.

Sturgeon Lake (Goodhue County) (AUID 25-0017-01)

Sturgeon Lake was identified as a wild rice water in MPCA’s final list of approximately 1,300
wild rice waters, Appx. 1, EPA DD. MPCA Sulfate Data Summaries (Appx. 4, EPA DD) identify
58 sulfate samples, 100% of which exceed 10 mg/L, with a mean of 52.55 mg/L and a lower 95%
confidence interval of 48.06 mg/L. Sturgeon Lake must be listed as a wild rice WQLS impaired
due to sulfate.

Swan Lake (Itasca County) (West Bay AUID 31-0067-01 and Main Basin 31-0067-00, -02)
The EPA listed the Southwest Bay of Swan Lake (AUID 31-0067-03) as a proposed wild rice
sulfate impaired WQLS. Current MPCA GIS mapping identifies the Swan Lake West Bay (not
just the southern part of the West Bay) as AUID 31-0067-01. See Exhibit K at 8. The Keetac
expansion environmental impact statement (“EIS”) also both the southern and northern areas as
the Swan Lake West Bay.!® The 2011 Barr Engineering Report for U.S. Steel Keetac shows wild
rice in the West Bay in the southern area extending to the neck of northern part of the bay.!”

GRID 6
2009: 40.0 Stems/0.5m?
2010: 26.9 Stems/0.5m? [

2009: 17.6 Stems/0.5m? [
2010: 8.7 Stems/0.5m?

'8 DNR, Keetac Mine Expansion Project, Final EIS, Vol. II, (Nov. 2010) Figure 4.9.7.1 Exhibit O. This
“Keetac Final EIS” is at https://www.dnr.state.mn.us/input/environmentalreview/keetac/index.html.

' Barr Engineering, 2010 Water Quality, Hydrology, and Wild Rice Monitoring Year End Report for U.S.
Steel Corp. Keetac Expansion Project, Figure 11 (Jan. 2011), Exhibit P.
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MPCA data for “Swan West Bay” AUID 31-0067-01 is more recent and robust than data for -03,
“Swan Southwest Bay.” See Data Swan - Lake in Exhibit J folder. For -01, MPCA data shows 27
sulfate samples, of which 21 or 78% exceed 10 mg/L, with average sulfate of 22.34 mg/L. Swan
Lake West Bay (AUID 31-0067-01) must be listed as a wild rice WQLS impaired due to sulfate.

DNR’s 2008 wild rice report identified the main basin of Swan Lake (AUID 31-0067-00) as a wild
rice water with 50 acres of wild rice. Exhibit M at 72. As the MPCA online surface water data and
GIS maps show, the Swan Lake Main Basin has previously been identified both as 31-0067-00
and -02, and there is wild rice in the Main Basin. Exhibit K at 8.

MPCA’s online surface water Data- Swan Lake, in the Exhibit J folder, contains no data for -00,
but comprehensive and recent data for -02, suggesting that this is the AUID now used for the Swan
Lake Main Basin. MPCA data for -02 shows 81 sulfate samples, of which 100% exceed 10 mg/L,
with and average sulfate level of 27 mg/L. Swan Lake Main Basin (AUID 31-0067-00, -02) must
be listed as a wild rice WQLS impaired due to sulfate.

Additional River and Stream Segments
Rivers and streams proposed for addition as wild rice WQLS impaired due to sulfate are listed
below in alphabetical order and summarized with applicable data in Exhibit A.

Bostick Creek (Lake of the Woods County) (AUID 09030009-537)

Bostick Creek was identified as a wild rice water in DNR’s 2008 legislative study, Exhibit M at
75. Wild rice is confirmed by MPCA online GIS mapping, Exhibit K at 9, and MPCA proposed
Bostick Creek in its 2013 Draft Impaired Waters List, Appx. 4 to EPA’s DD. MPCA Sulfate Data
Summaries (Appx. 4, EPA DD) identify 10 sulfate samples, 100% of which exceed 10 mg/L, with
amean of 32.77 mg/L and a lower 95% confidence interval of 30.29 mg/L. Bostick Creek must be
listed as a wild rice WQLS impaired due to sulfate.

Cannon River (Goodhue County) (AUID 07040002-501 or -551)

Cannon River was identified as a wild rice water in DNR’s 2008 legislative study, Exhibit M at
67, and several segments of the Cannon River were listed in MPCA’s 2013 Draft Impaired Waters
list, with the explanation that the DNR’s listing did not identify where on the river wild rice was
present, although “[w]herever sampled, the Cannon River has high sulfate concentrations.” MPCA
2013 Draft Impaired Waters at 1, Appx. 4, EPA DD. For these comments, each of the segments
identified by MPCA were evaluated.

One of the Cannon River segments identified by MPCA as a draft impaired water in 2013 is -501.
As shown in MPCA online GIS mapping, Exhibit K at 10, segment 501 does not appear to contain
wild rice, but its immediate downstream river segment -551 is a confirmed wild rice location.
There is no sulfate sampling available in -551, but MPCA’s Sulfate Data Summaries (Appx. 4,
EPA DD) for the proximate upstream -501 Cannon River segment identify 10 sulfate samples,
100% of which exceed 10 mg/L, with a mean of 24.56 mg/L and a lower 95% confidence interval
of 22.01 mg/L. The Cannon River must be listed as a wild rice WQLS impaired due to sulfate.
Listing of either segment -501 or segment -551 would allow calculation of a total maximum daily
load for sulfate to protect wild rice in segment -551, just before the Cannon River junction with
the Mississippi River.
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Chippewa River (Chippewa County) (AUID 07020005-501)

Several segments of the Chippewa River, including segment -501, were listed in MPCA’s 2013
Draft Impaired Waters list with the explanation that DNR’s study point is not clear where on the
Chippewa River wild rice is present and that “[w]herever sampled the Chippewa River has high
sulfate concentrations.” MPCA 2013 Draft Impaired Waters at 1, Appx. 4, EPA DD. For these
comments, each of the segments identified by MPCA in 2013 were evaluated. The presence of
wild rice was confirmed in segment -501, as shown in Exhibit K at 11.

MPCA data for Chippewa River segment -501, Exhibit J folder, shows historic elevated sulfate.
MPCA data also includes nine recent sulfate samples 100% of which exceed 10 mg/L, with an
average sulfate concentration of 139.4 mg/L. The Chippewa River segment -501, just before the
Minnesota River junction, must be listed as a wild rice WQLS impaired due to sulfate

Hay Creek (Itasca County) (AUID 07010103-545)

Tribes have identified Hay Creek as a wild rice water. The presence of wild rice in Hay Creek is
clearly demonstrated in Figure 4.7.4 of the Keetac Final EIS.?* Wild rice is also confirmed in Hay
Creek by MPCA online GIS mapping, Exhibit K at 12. MPCA Sulfate Data Summaries (Appx. 4,
EPA DD) identify 11 sulfate samples, 100% of which exceed 10 mg/L, with a mean of 24.99 mg/L
and a lower 95% confidence interval of 22.02 mg/L. Hay Creek must be listed as a wild rice WQLS
impaired due to sulfate.

Mississippi River Root R. to Iowa, including Pool 8 (Houston County) (AUID 07060001-509)
(Stations S007-222, S007-556)

University of Minnesota field research, Exhibit N, demonstrates that AUID 07060001-509,
described as Mississippi River Pool 8, is a wild rice water at Genoa and Reno (S007-222, S007-
556). The presence of wild rice is also confirmed by MPCA online GIS mapping at several
locations just south of the Root River confluence with the Mississippi River segment, as well as
further south near Genoa and Reno. Exhibit K at 13. MPCA data for segment -509 in the Exhibit
J folder has nine sulfate samples, six or 66% of which are above 10 mg/L, with average sulfate of
18.44 mg/L, excluding no outliers. The five samples in U of M data, Exhibit N, all exceed 10
mg/L, with average sulfate of 28.58 mg/L. Mississippi River segment 07060001-509 must be listed
as a wild rice WQLS impaired due to sulfate

Raven Stream West Branch (Scott County) (AUID 07020012-842) (Station S004-617)

Raven Stream West Branch was initially listed as a wild rice water in MPCA’s 2016 Wild Rice
Waters database. Attach. A in Appx. 4 to EPA DD, row 2043. The presence of wild rice is
confirmed by MPCA online GIS mapping, Exhibit K at 14. MPCA data for Raven Stream West
Branch in the Exhibit J folder provides 26 sulfate samples, 100% of which are above 10 mg/L,
with average sulfate of 26.73 mg/L. Raven Stream West Branch must be listed as a wild rice
WQLS impaired due to sulfate.

Rice Creek (Sherburne) (AUID 07010203-512) (Station S001-523)
MPCA proposed Rice Creek from Rice Lake to Elk River in its 2013 Draft Impaired Waters List
(Appx. 4 to EPA’s DD). Wild rice is confirmed by MPCA online GIS mapping, Exhibit K at 15.

2% Keetac Final EIS, supra, Figure 4.7.4, Exhibit Q.
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MPCA data for Rice Creek in the Exhibit J folder provides 15 sulfate samples, 100% of which are
above 10 mg/L, with average sulfate of 22.61 mg/L. Rice Creek must be listed as a wild rice WQLS
impaired due to sulfate.

Conclusion

WaterLegacy and NMW strongly support the EPA’s initial listing of 30 wild rice WQLS impaired
due to sulfate and request that EPA list the additional 20 WQLS identified in these comments and
listed in summary form in Exhibit A. WaterLegacy and NMW believe that the EPA’s oversight of
Minnesota’s failure to list a single wild rice water impaired due to excessive sulfate is not only
reasonable but necessary to fulfill EPA’s obligations under the CWA and its implementing
regulations.

WaterLegacy and NMW would underscore that the EPA’s duty to list impaired waters upon partial
disapproval of a state’s Section 303(d) list is an independent obligation based on what EPA
determines is necessary under the CWA considering all readily available data. On this basis, NMW
has conducted rigorous testing and has provided a detailed report on sulfate concentrations in Birch
Lake, one of the most sensitive bodies of water affected by existing taconite mining and threatened
by potential copper-nickel mining. In these comments, as well as in comments, attachments, and
exhibits submitted to EPA in October 2020, March 2021, and April 2021, WaterLegacy has sought
to provide not just legal argument, but detailed information from government agencies, academic
sources, regulated parties, and members of the public to support the EPA’s obligation to list sulfate
impaired waters in compliance with the CWA.

Please feel free to contact Matt Norton (matt@savetheboundarywaters.org) if you have any
questions about Birch Lake or the NMW Report and to contact Paula Maccabee
(paula@waterlegacy.org or pmaccabee@justchangelaw.com) if you have questions about other
data or materials. We welcome communications and look forward to the EPA’s additional listings
of Minnesota wild rice WQLS impaired due to excessive sulfate.

Respectfully submitted,

jM/@/%/émf S

Paula G. Maccabee
Advocacy Director and Counsel
WaterLegacy

et

Matt Norton
Policy and Science Director
Campaign to Save the Boundary Waters
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Exhibit B
Exhibit C
Exhibit D
Exhibit E
Exhibit F
Exhibit G
Exhibit H
Exhibit I

Exhibit J

Exhibit K
Exhibit L
Exhibit M
Exhibit N
Exhibit O
Exhibit P

Exhibit Q

EXHIBIT LIST
WaterLegacy and NMW Comments
Minnesota Wild Rice Sulfate Impaired WLQS (June 30, 2021)

Additional Wild Rice WQLS Impaired Due to Sulfate

1854 Treaty Authority Map Lake Vermillion Wild Rice

NLSAP Water Quality Report Lake Vermillion (2021)

Barr Engineering Dunka River and Birch Lake Wild Rice Report (2011)
Twin Metals. Scoping EAW, Wild Rice in Birch Lake Fig. 8-7 (2019)
1854 Treaty Authority Birch Lake Sulfate Sampling Results (2013, 2021)
NMW, 2020-2021 Sulfate Sampling Report for Birch Lake (June 28, 2021)
Summary of NMW Report Data — Birch Lake (2020-2021)

NLSAP Water Quality Report Birch Lake (2021)

MPCA Surface Water Data (Folder)

Birch Lake

Chippewa River

Dark Lake

Dunka River

Mississippi River Pool 4/Robinson Lake

Mississippi River Root River to lowa Border/Pool 8

Raven Stream W. Branch

Rice Creek

St. Louis River Estuary (MPCA Email, AUID 04010201-532, -533)

St. Louis River Estuary (S000-021)

St. Louis River Estuary (S000-277)

MPCA online GIS Mapping Locations Screenshots

MPCA email Sulfate Data for St. Louis River Estuary (May 27, 2021)
DNR, Natural Wild Rice in Minnesota, Report for Legislature (Feb. 15, 2008)
Univ. of Minn. Field Survey Data (Feb. 6, 2015), sulfate data excerpt
DNR, Keetac Expansion Final EIS, Fig. 4.9.7.1, Swan Lake (2010)

Barr Engineering, Keetac Expansion Wild Rice Fig. 11, Swan Lake (2011)

DNR, Keetac Expansion Final EIS, Fig. 4.7.4, Hay Creek (2010)



NOTE: Cmt 1367c is a Excel Spreadsheet titled Exhibit A - Additional Wild Rice WQLS
Impaired Due to Sulfate.xlsx, please contact proto.paul@epa.gov if you are interested in
reviewing this spreadsheet
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Lake Vermilion Minnesota
Minnesota DNR / Minnesota PCA Lake ID Numbers
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Water Quality Technical Report
Northern Lakes Scientific Advisory Panel
(NLSAP)

Prepared for
Water Legacy

Prepared by

Eric Morrison, PhD
info@NLSAP.org
651.334.8399

June 2021
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Summary

Water from the Minntac tailings basin drains to the Sandy River which is a tributary to the Pike River
and Lake Vermilion. The Minnesota Pollution Control Agency granted water discharge permit No.
MNO0057207 to U.S. Steel for the Minntac tailings basin which contains no limits on sulfate pollution.
The flux of sulfate into Lake Vermilion via the Pike River is measured in tons per day. In the absence of
mine pollution, sulfate levels for EPA Ecoregion 50n lakes are almost without exception under 2 mg/L.

Lakes with greater than 10 mg/L sulfate concentration are impaired for wild rice.

This Water Quality Technical Report has been prepared to provide a survey of existing surface sulfate
concentrations in Lake Vermilion. Because of the size, Lake Vermilion has been divided into three
zones each with a unique Lake ID in the Minnesota Department of Natural Resources Lake Finder
system — Lake Vermilion (lake ID 69037800), East Vermilion (lake ID 69037801), and West Vermilion
(lake ID 69037802). MPCA surface water data also separately designates the Lake Vermillion Pike Bay
area with lake ID 69-0378-03. Note that lake ID numbers are used in hyphenated and unhyphenated
formats, for example 69-0378-03 and 69037803.

Samples for analysis of sulfate concentration were gathered on June 3, 2021 as explained below.

Sulfate concentrations in 6 of 10 of locations in Lake Vermilion (including sections with lake ID 69-
0378-00, 69-0378-01, 69-0378-02, and 69-0378-03) were above 10 mg/L. Two sample locations in Pike
Bay were significantly elevated with sulfate concentrations of 17.1 and 20.2 mg/L. The 4 locations with
concentrations below 10 mg/L are geographically the furthest from Pike Bay, and of these 4 locations, 3
are within 1 mg/L of the 10 mg/L standard. One location tested in West Vermilion (lake ID 69-0378-02)
had a sulfate concentration within 1.5 mg/L of the standard.

Locations and Methods

1. Sampling locations. Locations for sample collection were accessed by boat and
included locations designated “Vermilion,” “Vermillion -Pike Bay” “East Vermilion,”
and “West Vermilion” by the Minnesota DNR. The Minnesota PCA separately designates
Pike Bay with lake ID number 69-0378-03. Maps from the Minnesota DNR LakeFinder
web site are shown in Figure 1 and Minnesota PCA map for Pike Bay ID number
69037803 is shown in Figure 2. Locations where samples were collected are shown in
Figure 3, and GPS coordinates and lake ID numbers for sampling locations are listed in
Table 1.

pg. 2 Northern Lake Scientific Advisory Panel 2021
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Table 1: Sampling Locations

. e descrinfi lake ID date latitud longitud
site  |site description number collected itude ongitude

1 Rice Bay 69-0378-01 | 6/3/2021] 47.89389 | -92.21750
2 Glenwood Lodge 69-0378-01 | 6/3/2021] 47.89333 | -92.24194
3 Glenwood Lodge 69-0378-01 | 6/3/2021] 47.89333 | -92.24139
4 Under Pike River bridge 6/3/2021} 47.79167 | -92.36806
5 Middle of big bay 69-0378-01 | 6/3/2021] 47.85361 | -92.31444
6 Between Isle of Pines and Pine Island 69-0378-01 | 6/3/2021] 47.87333 | -92.35000
7 Between Fectos Point and Black Duck Island |69-0378-00 | 6/3/2021] 47.89083 | -92.41611

8 Next to Oak Island 69-0378-02 | 6/3/2021] 47.91889 | -92.47083
9 Near Ely Island 69-0378-01 | 6/3/2021] 47.83889 | -92.26806
10  [Near Ely Island 69-0378-01 | 6/3/2021] 47.85278 | -92.22667
11 |Between Whiskey Island and Hoodoo Point |69-0378-03 | 6/3/2021] 47.81806 | -92.30722
12 |In front of Duffy Island 69-0378-03 | 6/3/2021] 47.80500 | -92.34278

8
&
7 29° 4
6
5 10
9
1
Q

12

“3 !

Figure 3. Sampling locations

2. Sampling Methodology. Samples were collected by Sue Okerstrom and Lucy Okerstrom

pg. 4

at the water surface by immersing inverted sample bottles to 10 to 20 cm depth and

turning over to fill. GPS coordinates were recorded at the time of sample collection using
a GPS enabled smartphone and a screenshot was taken showing GPS coordinates, cell
phone signal strength and time. Sample containers were either new polypropylene or new

Northern Lake Scientific Advisory Panel 2021
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polyethylene terephthalate bottles. After collecting, samples were stored between 4 C and
8 C in a secure location in the custody of persons personally known to the sample
collectors including transportation to the lab where sulfate analyses were performed.
Samples were analyzed within 28 days of collection and upon logging into the analytical
lab, sample temperatures were confirmed to be between 2 C and 8 C.) Sample collectors
were trained in proper sample collection including location mapping, bottle filling
method, acceptable sample bottles, data collection, sample storage, and proper chain of
custody.

Sample Analysis. Samples were analyzed by RMB Environmental Laboratories, Inc.
22796 Co Hwy 6, Detroit Lakes, MN 56501

Sulfate concentrations were determined as sulfate using EPA METHOD 300.0
DETERMINATION OF INORGANIC ANIONS BY ION CHROMATOGRAPHY

within 28 days of sample collection. The limit of quantification (LOQ) for the
chromatographic method was less than 1 mg/L.

Results

Sulfate concentrations in mg/L are shown in Table 2. A map showing sample collection locations and
sulfate concentrations is shown as Figure 4.

Table 2: Sulfate concentrations

) ) .. lake ID date . . sulfate,
site  |site description number collected latitude longitude me/L
1 Rice Bay 69-0378-01 | 6/3/2021] 47.89389 | -92.21750 34
2 Glenwood Lodge 69-0378-01 | 6/3/2021] 47.89333 | -92.24194 9.8
3 Glenwood Lodge 69-0378-01 | 6/3/2021] 47.89333 | -92.24139 9.7
4 Under Pike River bridge 6/3/2021| 47.79167 | -92.36806| 27.7
5 Middle ofbig bay 69-0378-01 | 6/3/2021] 47.85361 | -92.31444| 11.8
6 Between Isle of Pines and Pine Island 69-0378-01 | 6/3/2021] 47.87333 | -92.35000] 11.7
7 Between Fectos Point and Black Duck Island |69-0378-00 | 6/3/2021] 47.89083 | -92.41611 9.2
8 Next to Oak Island 69-0378-02 | 6/3/2021] 47.91889 | -92.47083 8.7
9 Near Ely Island 69-0378-01 | 6/3/2021] 47.83889 | -92.26806| 12.4
10 [Near Ely Island 69-0378-01 | 6/3/2021] 47.85278 | -92.22667| 11.7
11 |Between Whiskey Island and Hoodoo Point [69-0378-03 | 6/3/2021| 47.81806 | -92.30722| 17.1
12 |In front of Duffy Island 69-0378-03 | 6/3/2021] 47.80500 | -92.34278| 20.2
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Figure 4. Sampling locations and sulfate concentrations of surface water grab samples.
Sulfate concentrations in mg/L are depicted with red font for the blue pin location markers.

Conclusions

Sulfate ion concentrations in Lake Vermilion are significantly increased by sulfate
pollution entering from the Pike River. In the absence of mine pollution, sulfate
concentrations under 2 mg/L would be expected based on comparison to nearby unimpacted
lakes. Sulfate concentrations in most of the lake are above the wild rice sulfate standard value
of 10 mg/L. In Lake Vermilion, water moves from the mouth of the Pike River at the
southernmost extremity of the lake and exits flowing north over the Vermilion Dam into the
Vermilion River, with additional flow originating from several bays including Black,
Wakemup, Rice, Armstrong, and Mud Creek Bay. The concentration of sulfate drops between
Pike Bay and the Vermilion Dam due to the flow contribution of unimpacted water entering
from bays other than Pike Bay.

Contributors

Northern Lake Scientific Advisory Panel 2021
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Technical Memorandum

To: Craig Hartmann, Cliffs Erie

From:  Kevin Menken and Rachel Walker, Barr Engineering

Subject: Wild Rice Literature Review and 2011 Field Survey for the Dunka Mining Area
Date: December 20, 2011

Project: 23/69-1241

Intfroduction
The Minnesota Pollution Control Agency (MPCA) sent an email to Cliffs Erie (Attachment A - dated

March 16, 2011) requesting that a literature review and field survey be carried out with respect to the
presence of wild rice (Zizania palustris L.) on water bodies identified as receiving waters downstream of

the Dunka Mining Area. The following water bodies were listed in the MPCA email:

1) Unnamed Creek;

2) Billiken Creek;

3) Flamingo Creek;

4) Dunka River (downstream of SD001); and

5) Birch Lake (from Dunka River to Bob’s Bay)

These water bodies (shown on Figure 1) make up the Study Area for the literature review and field survey

described in this memorandum. The work was conducted by Barr on behalf of Cliffs Erie.

Wild Rice Literature Review

Barr reviewed publicly available documents containing information on the presence and absence of wild
rice. Minnesota Department of Natural Resources (DNR) files and reports related to the Study Area
waters are stored at the DNR offices in Tower, Minnesota. Other reports and resources (published by
various agencies and organizations) that were reviewed for this evaluation were downloaded from digital
or internet sources. Birch Lake was the only water body in the Study Area with a presence of wild rice
documented in the literature. Information pertaining to wild rice in the Study Area that was obtained

from the literature review is described below.
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To: Craig Harfmann, Cliffs Erie

From: Barr Engineering

Subject:  Wild Rice Literature Review and 2011 Field Survey for the Dunka Mining Area
Date: December 20, 2011

Page: 2

Project: 23/69-1241

Literature Review Findings: DNR Lake/Stream Survey Files
Each DNR Fisheries Office maintains files on select surface waters within its management zone. All
water bodies in the Study Area are within the management zone of the DNR office in Tower, Minnesota.

The following is a summary of the documentation reviewed from each water body’s file.

Unnamed Creek
Several files for waters named “Unnamed Creek” were observed, and one was close to or within
the Study Area, based on Public Land Survey description. None of the files contained references

to wild rice.

Billiken Creek

No files were located for Billiken Creek.

Flamingo Creek

No files were located for Flamingo Creek.

Dunka River
A file for Dunka River was located in the DNR Fisheries Office. The file contained a Lake
Survey Summary, dated June 17, 1968. The aquatic vegetation of the lake was included in the

summary; wild rice was not among the listed species.

Birch Lake
A file for Birch Lake was located in the DNR Fisheries Office, with numerous records dating
back to 1954.

Aquatic vegetation was documented in a 1954 Lake Survey Report, but no observations
of wild rice were recorded. The 1954 report indicates a sulfate concentration of “0.0
p.p-m” and notes that “Birch Lake is a soft water lake of moderate fertility. It is low in

phosphorus and suphates [sic] are lacking.”

The 1975 Lake Survey Report indicated that emergent vegetation covered less than one
percent of the lake, in “scattered spots around the shoreline [in] shallow bays protected

from wind action”. Wild rice was observed during the 1975 survey and was given a

P:\Mpls\23 MN\69\23691241 Dunka Wild Rice Survey\WorkFiles\Report Wild Rice Cliffs-Dunka\2011 Report\Final\Cliffs Dunka 2011 wild rice_memo.docx
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From: Barr Engineering

Subject:  Wild Rice Literature Review and 2011 Field Survey for the Dunka Mining Area
Date: December 20, 2011
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Project: 23/69-1241

rating of “rare,” although the report recorded “substantial wild rice beds in the lower part

of Birch River.” [Birch River flows into Birch Lake from the west].

In 1997, the DNR completed 50 vegetation transects along the Birch Lake shoreline. Of
the 28 transects that contained vegetation, wild rice was listed as “rare” in nine, and
“abundant” in two. Values for “maximum vegetation depth” range from one to four feet
for those eleven transects. Shoalwater substrate information was also collected in 1997
and indicated that substrates around the lake were composed mostly of bedrock, boulders,
and rubble. The only readily observable pattern was that the substrates of the two
transects containing abundant wild rice had abundant muck. Field notes indicate that
“wild rice continues to increase in abundance.” A review of the field maps indicated that

the rice occurred primarily in the farthest reaches of the bays.

The 2004, 2006, and 2009 Standard Lake Survey Reports do not record rice in the text of
the report, but note that “Aquatic vegetation grows to a depth of 5 feet and is sparse, with
small clusters in protected bays; water lilies, various pondweeds, and floating-leaf
burreeds are the most common plants.” Birch Lake ranks as mesotrophic-to-eutrophic

according to Carson’s Trophic State Index.

Literature Review Findings: Regional Resource Documents

Wild rice investigational reports with regional or statewide significance were also reviewed. Many of the
documents reviewed did not contain any information about wild rice within the Study Area. Information
pertaining to wild rice from the reviewed reports is included below. The following documents were

reviewed:

Investigational Report #22. Moyle. 1941. Report on Minnesota Wild Rice for 1940. Bureau of Fisheries

Research, Division of Game and Fish

None of the Study Area waters were listed in this report as a wild rice resource.

Investigational Report #40. Movyle. 1942. The 1941 Minnesota Wild Rice Crop. Bureau of Fisheries

Research Division of Game and Fish

P:\Mpls\23 MN\69\23691241 Dunka Wild Rice Survey\WorkFiles\Report Wild Rice Cliffs-Dunka\2011 Report\Final\Cliffs Dunka 2011 wild rice_memo.docx
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From: Barr Engineering
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Birch Lake is listed as a wild rice resource, but no information is given on acreage, density, or other

population and/or growth parameters.

2008 Natural Wild Rice in Minnesota Report — DNR

Birch Lake is listed as a wild rice resource, with an estimated wild rice coverage of 381 acres.

2009 Wild Rice Resource Guide (3™ Ed.) — 1854 Treaty Authority.

Of the Study Area waters, only Birch Lake was listed. It was noted as having easy access and a “good”

potential for wild rice.

2010 Wild Rice Management Workeroup’s “350 Significant Wild Rice Waters in Minnesota”

Of the Study Area waters, only Birch Lake was listed. It was noted as having easy access, low harvesting

pressure, and good harvest potential.

2011 Wild Rice Field Survey

A field survey was conducted by Barr Engineering in August of 2011. No wild rice was found on the

streams within the Study Area. Wild rice was identified at several locations on Birch Lake. Details of the

wild rice field survey are below.

Field Survey Methodology

The purpose of the qualitative survey and water quality sampling was to document the presence or
absence of wild rice and its relative stand density, as well as collect surface water samples (for sulfate
analysis) in or near wild rice stands. The method used was similar to one used by the 1854 Treaty
Authority, “Wild Rice Monitoring and Abundance in the 1854 Ceded Territory (1998 — 2008)” and other
vegetation plot data surveys designed to quantify in situ plant species (e.g., A Handbook for Collecting
Vegetation Plot Data in Minnesota: The Relevé Method (Minnesota Department of Natural Resources,
2007)).

Where wild rice was encountered, field crews recorded the GPS location, took photographs, and
documented the location and a brief description of the wild rice stand. Dominant vegetation was noted

along water bodies surveyed; Attachment B provides a list of common names for the scientific names

P:\Mpls\23 MN\69\23691241 Dunka Wild Rice Survey\WorkFiles\Report Wild Rice Cliffs-Dunka\2011 Report\Final\Cliffs Dunka 2011 wild rice_memo.docx
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included in this memorandum. Surface water samples were collected at select locations where wild rice
was observed. Water samples were sent to Pace Analytical Laboratory in Virginia, Minnesota and

analyzed for sulfate (S0%7).

A wild rice density rating, on a scale of 1 to 5, was applied to each observation of wild rice. The density
rating is used to qualitatively assess the density of wild rice over a given area and relates to the
approximate percent coverage of wild rice as listed in Table 1 and shown by example in the photos
included in Attachment C. As discussed above, a similar method was used by the 1854 Treaty Authority.
The 1854 Treaty Authority only surveyed known wild rice water bodies and did not include

reconnaissance of small stream systems.

Table 1: Wild Rice Density Scale

Wild Rice
Density Rating Description
1 <10% Wild Rice Coverage
2 10 — 25 % Wild Rice Coverage
3 25 - 50 % Wild Rice Coverage
4 50 — 75% Wild Rice Coverage
5 >75% Wild Rice Coverage

For the 2011 field survey described in this memorandum, an initial evaluation of the Study Area water
bodies was conducted by reviewing aerial photographs to identify access points and potential property
issues. Aerial photographs were also used to get a preliminary understanding of stream conditions prior
to the field visit, to corroborate what was seen in the field during the field visit, and to evaluate and
document channel conditions along stream stretches that were not accessed by foot or kayak. The Birch
Lake shoreline within the Study Area was surveyed by canoe. Where accessible, every stream section in
the Study Area was surveyed by kayak or on foot. Some of the stream reaches were unnavigable by
kayak or not accessed by foot due to the physical characteristics of the habitat. The habitat characteristics

that limited physical access to certain stream sections included:

e Very low water levels (depths less than 1 foot)

e Predominantly rocky or sandy substrate

P:\Mpls\23 MN\69\23691241 Dunka Wild Rice Survey\WorkFiles\Report Wild Rice Cliffs-Dunka\2011 Report\Final\Cliffs Dunka 2011 wild rice_memo.docx
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e Narrow channel conditions with little to no open water (often due to thick vegetation growth
(Typha spp., Phalaris arundinacea, Calamagrostis canadensis, etc.) or channel morphology)

e Dense algal growth

e Dense overhanging vegetation

e The presence of forest species such as Alnus spp., Fraxinus nigra, Betula spp., Picea mariana,

and Populus tremuloides

These habitat characteristics that limited physical access are also characteristics that limit the suitability of
habitat for wild rice growth. Wild rice typically grows in open water with direct sunlight. Other
conditions that favor wild rice growth include some flowing water (water bodies with an inlet and an
outlet), water depths ranging from 1 to 4 feet, and predominantly mucky substrate. Stream reaches that
were unnavigable by kayak or not accessed by foot were surveyed by consulting aerial photographs and

by observing stream conditions from the nearest accessible points on the stream.

The field survey was conducted between August 15 and August 22, 2011. The method of survey and

descriptions of each water body’s channel characteristics are described below.

Wild Rice Survey Findings

After surveying approximately 7 miles of streams and 9 miles of shoreline within the Study Area, wild
rice was found in two bays and along some shoreline of Birch Lake. Observations from the wild rice
survey of each water body are described below and shown on Figures 2 and 3. Photographs of the Study

Area are included as Attachment D.

Water Bodies Where Wild Rice Was Observed

Birch Lake — Surveyed 8/15/11 to 8/20/11

The southern shore of Birch Lake was reviewed using aerial photographs and was surveyed by canoe
from Bob’s Bay (Mile 23) to the bay at the outlet of Dunka River (Mile 33). Each occurrence of wild rice
is listed in Table 2 and shown on Figure 3 (provided with a reference location (RL) label). Data collected
at these locations include approximate stand dimensions, density rating, and the approximate number of
plants (for one very small stand where an approximation was possible). Stands were generally located

near the shoreline and in water approximately 1 to 3 feet deep. Stand sizes ranged from approximately
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0.001 to 6.5 acres. Potamogeton spp. was identified growing in RL17 and RL18, comprising
approximately 40% of the vegetation present in those stands. Other plant species growing near or within
wild rice stands included Sparganium spp., Calamogrostis canadensis, Scirpus spp., Tyhpa spp., Carex

spp- The shore was dominated by dense forest species.

Table 2: Wild Rice Stand Summary of Birch Lake

Wild Rice Wild Rice Stand Wild Rice Stand
Observation Point Size (acres) Density
RL1 0.58 1
RL2 0.19 1
RL3 0.09 1
RL4 1.17 3
RL5 0.18 1
RL6 1.24 1
RL7 0.15 2
RL8 0.12 3
RL9 0.03 2
RL10 1.07 3
RL11 0.01 1, <20 stems
RL12 0.06 3
RL13 0.27 2
RL14 1.94 1
RL15 0.001 2
RL16 4.59 2
RL17 2.59 3
RL18 6.55 3

Sulfate concentrations in water samples collected from Birch Lake during the 2011 survey (Table 3)
ranged from 7.34 to 23.6 mg/L. Sulfate concentrations are listed on Figure 2 at the locations where

samples were collected.
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Table 3: Birch Lake Sulfate Concentrations

wild Rice Sulfate Concentration
Sample ID Observation Date Collected
oo (mgiL)
oint
TM-BIR-KSW-01 RL4 8/15/11 19.4
TM-BIR-RMK-04 RL17 8/17/11 21.0
TM-BIR-RMK-05 RL18 8/17/11 23.6
TM-BIR-JDS-05 RL12 8/18/11 7.34

Water Bodies Where Wild Rice Was Not Observed

Billiken Creek — Surveyed 8/22/11

No wild rice was observed. Billiken Creek was surveyed from Mile 0.0 to its confluence with Unnamed
Creek. As discussed in the Methodology section, all creek sections were initially reviewed by consulting
aerial photographs. Multiple beaver dams and large wetland complexes were present in portions of the
creek reach. Water levels appeared low at the time of the survey, based on water marks lining rocks and

channel vegetation. No areas of suitable wild rice habitat were identified in this creek.

Mile 0.0 to Mile 0.25 was surveyed while walking (and dragging the kayak) in the creek channel or
alongside the channel. The channel was initially dominated by a dense stand of Typha spp. and then
transitioned to an open area with a wet, exposed, mucky substrate. Little or no surface water was present
in the Typha spp. stand. There was up to 6 inches of water in the creek channel in the open area.
Channel vegetation was initially dominated by Typha spp. and transitioned to a mix of Typha spp., Carex

spp. and Calamogrostis canadensis.

Mile 0.25 to Mile 0.42 was surveyed by kayak through open water ponded behind a large beaver dam.
The creek channel in this area was submerged and the width of the beaver pond was approximately 300
feet, with a water depth up to approximately 4 feet. There was no vegetation in the open water area.
Along the shoreline, there was either an exposed mucky substrate or rocky ledges and boulders.

Vegetation was sparse along the shoreline, with some scattered Carex spp. present.

Mile 0.42 to Mile 0.68 was surveyed by walking (and dragging the kayak) in the creek channel or
alongside the creek channel and small ponds. There were small ponds of open water at the beginning and

end of this reach, with water depths up to 2 feet. These ponds were generally too shallow to navigate with
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a kayak. Between these ponds the stream channel was located within dense stands of either Typha spp.,
Calamogrostis canadensis or Alnus spp. The transition area between these dense stands was generally a
mix of Typha spp., Carex spp. and Calamogrostis canadensis. The soil was saturated but little or no

surface water was present, except in the two small ponded areas.

Mile 0.68 to the confluence with Unnamed Creek at Mile 0.76 was surveyed by kayak. The channel was
submerged by water that was ponded behind a large beaver dam located on Unnamed Creek downstream
of the confluence. Water depths in this area were 3 to 4 feet. Dead Alnus spp., Picea mariana and Larix
laricina were found throughout this reach, with Lemna spp. found on the water surface along the

shoreline. The shoreline was either exposed mucky substrate or rocks, with scattered Carex spp. present.

Unnamed Creek — Surveyed 8/22/11

No wild rice was observed. Unnamed Creek was surveyed from Mile 0.0 to its outlet at Bob’s Bay. As
discussed in the Methodology section, all creek sections were initially reviewed by consulting aerial
photographs. Multiple intact beaver dams and large wetland complexes were present along most of the

creek reach. No areas of suitable wild rice habitat were identified in this creek.

Mile 0.0 to 0.2 was surveyed by kayak in open water ponded behind a large beaver dam . The creek
channel in this area was submerged and the width of the beaver pond was approximately 350 feet. The
water depth ranged from 2 to 6 feet. Dead coniferous trees were present in the water, within 50 feet of the
shoreline. The shoreline was dominated by either dense stands of Typha spp. or a mix of Typha spp. and

Calamogrostis canadensis.

Mile 0.2 to 0.7 was surveyed by walking along the beaver dam at Mile 0.2, by visual observations while
standing on a ridge overlooking the creek at Mile 0.25, and by visual observations at Mile 0.7. At Mile
0.2, the channel was not readily visible because it was located within a wetland complex dominated by a
dense stand of Typha spp. and Calamogrostis canadensis, with scattered mature Larix laricina and Picea
mariana trees also present. This wetland complex had soft mucky substrates with 4 to 6 inches of water
visible at the surface. The ground was too soft to safely walk through the wetland and there was not
enough open water to kayak. Therefore, observations were conducted on a ridge that overlooked the

wetland complex at Mile 0.25. The creek channel was not visible and the wetland was completely
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covered with herbaceous vegetation and scattered small coniferous trees, with mature coniferous forest

observed at the wetland edge. No open water was visible.

Mile 0.7 to 1.0 was accessed by kayaking from Billiken Creek to the beaver dam at Mile 1.0 on Unnamed
Creek, and then walking upstream along the edge of a wetland complex. The creek channel is located
within a large wetland complex from Mile 0.7 to Mile 0.9 that was characterized by dense stands of
Calamogrostis canadensis, Scirpus cyperinus and Sparganium spp. in the center, with Alnus spp., Larix
laricina and Picea mariana at the edges. The channel was not visible. The soil in this area was saturated,
but no surface water was observed. From Mile 0.9 to 1.0 there was a small open water area ponded
behind a beaver dam. Scattered Sparganium spp. was observed in the ponded area, with dense stands of

Calamogrostis canadensis, Scirpus cyperinus and Sparganium spp. found outside of the ponded area.

Mile 1.0 to 1.4 was surveyed by kayaking through open water and dragging the kayaks over multiple
beaver dams. Water ponded behind the beaver dams was 2 to 5 feet deep. The ponds were up to 200 feet
in width. Dead Alnus spp.was found throughout these ponded areas with scattered dead Picea mariana
and Larix laricina also observed. In some areas, the surface of the water was either covered with 1 to 3
inches of Lemna spp. or the water was covered by dense mats of aquatic vegetation. The shoreline of the
ponded areas was generally rocky. Vegetation along the shoreline included Calamogrostis canadensis,

Alnus spp., and conifers, which shaded the edge of the water.

Mile 1.4 to Mile 1.7 was surveyed by walking (and dragging the kayaks). The creek narrowed at Mile 1.4
to a width of 2 to 3 feet, with meanders that were too sharp to navigate in a kayak. The channel was
entrenched up to 6 feet and located within a wide wetland complex. The water depth ranged from 1 to 3
feet. The water surface was covered by Lemna spp. in some areas. The wetland was characterized by
hummocks and dominated by Calamogrostis canadensis with Alnus spp., Picea mariana and Larix
laricina also present. Vegetation in the creek channel included Scirpus spp. and Sparganium spp. The

water in the channel was generally shaded by the overhanging vegetation.

Mile 1.7 to Bob’s Bay was reviewed by visual observations from the road at Mile 1.7, kayaking on Bob’s
Bay to the mouth of Unnamed Creek, and using aerial photographs. At Mile 1.7, the channel entered into
a dense Alnus spp. and Picea mariana wetland with no visible surface water. This wetland also had a

closed canopy, which is not conducive for the growth of wild rice (which typically grows in open water
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with direct sunlight). Visual observations were conducted at the mouth of Unnamed Creek by kayaking
through Bob’s Bay. At the mouth, the channel was obstructed by downed trees and woody debris. As at
Mile 1.7, there was a dense canopy shading the channel that included Alnus spp. and mature coniferous

trees. Aerial photographs were used to confirm that a dense canopy was present from Mile 1.7 to Bob’s

Bay.

Flamingo Creek — Surveyed 8/22/11
No wild rice was observed. Flamingo Creek was surveyed from Mile 0.0 to its outlet in Bob’s Bay. As
discussed in the Methodology section, all creek sections were initially reviewed by consulting aerial

photographs. No areas of suitable wild rice habitat were identified in this creek.

Mile 0.0 to 0.3 was analyzed by visual observation from an overlook above Mile 0.0 and an overlook at
Mile 0.3. There is no defined creek channel or observed surface water flow in this reach. The creek is
located within a 200-foot wide wetland complex from Mile 0.00 to Mile 0.25, with small shallow, open
water areas. The wetland is dominated by a dense stand of Typha spp. with some areas of Alnus spp. The
dominant tree species along the edge of the wetland included Populus tremuloides and other deciduous

trees.

Mile 0.3 to Mile 0.4 was surveyed while walking in the creek channel or alongside the channel. The
channel was located within a wetland complex that was up to 280 feet wide. The creek channel was
located within a large wetland complex that was characterized by dense stands of Calamogrostis
canadensis, Scirpus spp. and Sparganium spp. in the center, with Alnus spp., Larix laricina and Picea
mariana at the edges. The surface water in the wetland was approximately 6 to 12 inches deep. At Mile
4.0 there was a small pond surrounded by Typha spp., with floating mats of aquatic vegetation covering

nearly 75 percent of the pond.

Mile 0.4 to 0.53 was surveyed while walking in the creek channel or alongside the channel. The creek
narrowed at Mile 0.4 to a width of 1 to 2 feet and the water depth was approximately 6 inches. The
channel was entrenched up to 2 feet, with a mucky substrate. The creek channel was located within a
forested wetland area that was 50 to 100 feet wide. The vegetation shading the creek channel included
Alnus spp., mature deciduous trees and Calamogrostis canadensis. On both sides of the road that crosses

this reach at about Mile 0.51, there were small open water areas that were shaded by Alnus spp. Beyond
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the pond on the west side of the road, the creek channel was located within a wetland dominated by Alnus

spp. The creek channel was dry and completely shaded by the vegetation.

Mile 0.53 to Mile 0.75 was surveyed while walking in the creek channel or alongside the channel. The
creek channel transitioned from the Alnus spp.-dominated wetland into a dense stand of Typha spp, and
then into a dense stand of Scirpus cyperinus. The water in the creek channel in the Typha spp. area was 3
to 6 inches deep. Just downstream of the Scirpus cyperinus area, the creek channel continued into a small
ponded area located behind a beaver dam. The pond had a mucky substrate and the water depth was
approximately 1 to 2 feet. Vegetation around the edge of the pond included Scirpus cyperinus, Typha
spp., Sparganium spp. and Calamogrostis canadensis. Downstream of the beaver dam, the creek channel
was not well defined, making it difficult to determine where the channel was located in the forested area.
While there was not a well-defined channel, the topography and aerial photographs indicated the creek
continued to the northeast into a forested area. The forested area had a dense canopy which is not

conducive for the growth of wild rice (which typically grows in open water with direct sunlight).

Mile 0.75 to Bob’s Bay was analyzed by visual observations at Mile 0.75, by kayaking on Bob’s Bay to
the mouth of Flamingo Creek, and using aerial photographs. At Mile 0.75, the creek entered into a dense
forest with no defined channel and no visible surface water. Visual observations were conducted at the
mouth of Flamingo Creek by kayaking across Bob’s Bay. There was not an obvious creek channel along
the shoreline where the aerial photographs indicated the mouth was located. Along the shoreline, there
was a dense canopy shading the channel that included Alnus spp. and mature coniferous trees. Aerial

photographs were used to confirm that a dense canopy was present from Mile 0.75 to Bob’s Bay.

Dunka River — Surveyed 8/20/11
No wild rice was observed. As discussed in the Methodology section, all creek sections were initially

reviewed by consulting aerial photographs. Surveying began at SD001, near Mile 0.5.

Mile 0.5 to approximately Mile 0.8 was surveyed by kayak. At Mile 0.5, the river channel passes through
two large culverts. East of the culverts, the stream channel ranged from 30 to 40 feet in width. At
approximately Mile 0.55, a trail crossed the channel where the substrate was comprised of shifting, fine
sand and the stream was 4 to 6 inches deep. Signs of ATV traffic were present in the area and included

tracks in the stream channel and trails on the shoreline. West of the trail crossing, the river channel was 2
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to 5 feet deep with a mucky substrate. Vegetation along the channel included Alnus spp., Chamaedaphne
calyculata and Populus tremuloides. The banks of the river generally had boulders on the shoreline with
vegetation overhanging the river. Vegetation observed in the shallow water along the banks included

Sparganium spp. and Calamogrostis canadensis.

The stream reaches from Mile 0.8 to approximately Mile 2.3 and Mile 2.4 to the outlet at Dunka Bay were
not surveyed by kayak or foot. Based on review of aerial photographs and past surveys conducted on foot
along this reach (surveyed in 2009), these channel stretches were comprised of continuous rocky and
sandy substrate, several sets of rapids, dense overhanging vegetation along the shore, and water depths
ranging from 4 to 6 inches. No areas of suitable wild rice habitat were identified in these stream reaches

in previous surveys or on aerial photographs.

Mile 2.3 to 2.4 was accessed via a transmission line corridor and surveyed by foot. The width of the river
along this reach ranged from 20 to 120 feet. Water depths ranged from approximately 6 inches to 4 feet.

Dominant vegetation included Fraxinus nigra, Alnus spp., and Chamaedaphne calyculata.

Wild Rice Survey Summary

The wild rice survey for Cliffs Erie consisted of evaluating approximately 7 miles of stream and 9 miles
of Birch Lake shoreline (Figure 1), as identified by the MPCA, to document the presence or absence of
wild rice in the water bodies. The fieldwork was completed between August 15 and August 22, 2011.
Birch Lake was surveyed by canoe, and the streams were surveyed either by foot, by kayak, or by
examination of aerial photographs combined with visual observations from the nearest accessible

locations.

Wild rice was found with density ratings between 1 and 3 (on a scale of 1 to 5) in Birch Lake (Figures 2

and 3).

Wild rice was not identified along the 7 miles of streams. Channel conditions in the streams, including
sections with very low water levels, a narrow stream channel, the presence of overhanging dense
vegetation and the presence of forest species such as Alnus spp., were generally not conducive to the
growth of wild rice. These conditions also made portions of the streams difficult to navigate by kayak or

on foot.
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Figure 1: 2011 Wild Rice Study Area

Figure 2: Wild Rice Observed in Study Area - August 2011

Figure 3: Detailed Extents of Wild Rice — August 2011
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Vegetation Summary
Wild Rice Survey Report
Cliffs Erie, LLC

Scientific Name

Alnus spp.

Betula spp.

Calamagrostis canadensis
Carex spp.

Thuja occidentalis
Chamaedaphne calyculata
Fraxinis nigra

Larix laricina

Lemna spp.

Picea mariana

Populus tremuloides
Potamogeton spp.

Scirpus cyperinus

Scirpus spp.

Sparganium spp.
Sagitarria graminea

Typha angustifolia

Typha latifolia

Common Name
Alder

Birch

Canada bluejoint
Sedge

Northern whitecedar
Leatherleaf

Black ash
Tamarack
Duckweed

Black spruce
Quaking aspen
Pondweed
Woolgrass

Bulrush

Burreed

Grassy arrowhead
Cattail, narrow-leaved
Cattail, broad-leaved
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Attachment C
Photographs Depicting Range of Wild Rice Densities
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Wild rice growing along entire
length of shoreline in photograph.

Birch Lake, Bob’s Bay, 8/15/2011, wild rice growing along shoreline. Shoreline vegetation is
predominantly wild rice. Photo taken at reference location RL4.

v

A

Wild rice Wild rice

\ 4

C——
— [P

Birch Lake, Bob’s Bay, 8/15/2011, wild rice and lily pads. Emergent vegetation is predominantly wild
rice. Photo taken at reference location RL4.
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Birch Lake, 8/17/2011, wild rice near Dunka River outlet, facing north. Vegetation in photograph is
predominantly wild rice. Photo taken at reference location RL18.

Birch Lake, 8/17/2011, wild rice near Dunka River outlet, facing east. Vegetation in photograph is
predominantly wild rice. Photo taken at reference location RL18.
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Billiken Creek, 8/22/2011, looking northeast towards Mile 0.25 — no wild rice

Billiken Creek, 8/22/2011, near Mile 0.5 — no wild rice
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Unnamed Creek, 8/22/2011, between Mile 1.0 and 1.5 — no wild rice

Unnamed Creek, 8/22/2011, north of Mile 1.5 — no wild rice
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Flamingo Creek, 8/22/2011, looking north from Mile 0.0 — no wild rice

Flamingo Creek, 8/22/2011, looking south just past Mile 0.5 — no wild rice
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Attachment D — Study Area Photographs 2011 Wild Rice Survey for Cliffs Erie

Dunka River, 8/30/2011, upstream from culverts at Mile 0.5 — no wild rice

Dunka River, 8/30/2011, downstream from culverts at Mile 0.5 — no wild rice
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1 Executive Summary

Northeastern Minnesotans for Wilderness (NMW) is a 501(c)(3) nonprofit environmental
organization founded and incorporated in Minnesota more than 25 years ago by residents in and
around Ely, Minnesota and the Boundary Waters Canoe Area Wilderness region. NMW has
collected sulfate data from 20 sites in Birch Lake and its tributaries in 2020 and 2021. NMW’s
sampling, sample handling, and QA/QC methods have followed the MPCA’s and EPA’s
direction for data collection, as instructed by a retired MPCA employee whose agency
responsibilities covered water quality monitoring, sample collection and training.

The results of NMW sampling show that sulfate concentrations in the western portion of Birch
Lake, including Dunka Bay and Bob Bay, were greater than 10 mg/L. In several sites near to the
north and northeast of Bob Bay, sulfate concentrations range from well above to just below 10
mg/L. Sites in the eastern third of Birch Lake show sulfate concentrations generally range from 5
to 8 mg/L.
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2 General Information

2.1 Credentials & Training

Lisa Pugh is the monitoring coordinator and data manager for NMW’s sulfate data collection
project. Lisa has a Bachelor of Science degree in Fisheries, Wildlife, and Conservation Biology
from the University of Minnesota. Lisa has 3 years of experience in water quality sampling on
Birch Lake. On March 2, 2020, Lisa attended and was certified through the 17"™ Annual Red
River Basin Water Quality Monitoring Training at the University of Minnesota in Crookston.
The training was held by the International Water Institute, Red River Watershed Management
Board, Minnesota Pollution Control Agency, and RMB Labs. The training and certification
included MPCA surface water monitoring Standard Operating Procedures; data gathering and
submittal tools; field and laboratory quality control; YSI sonde set-up, calibration, operation, and
data collection; as well as field procedures and equipment including sample collection, Van Dorn
use, stage measurements, Secchi tube use, Turbidimeter use, field sheet use, and photo
documentation.

Lisa was field-trained in sample collection and handling as well as field procedures by subject
matter expert Dr. Joe Magner' on May 11" and 12", 2020. Lisa Pugh, Rajan Singh and Noah
Greer were trained in sample collection, handling, and field procedures by Dr. U. Singh” on
August 12" and 13", 2020. Lisa was trained in sonde maintenance and calibration as well as
QA/QC procedures by Bruce Paakh’ in a series of phone and video calls in May, June, and July
2020. Lisa Pugh trained Levi Lexvold on May 11", 2021 and Hunter Strubhart on June 15™,
2021 in sample collection and field procedures.”

YJoe Magner, PhD, is a licensed professional hydrologist (WI), a licensed professional soil scientist (MN) and an
American Institute of Hydrology registered professional hydrogeologist. He received degrees from the University of
Wisconsin-River Falls and the University of Minnesota and has served as an environmental scientist and educator in
varying roles for 42 years; primarily with the MN Pollution Control Agency but also advising US federal and local
governments, and officials in China, India, Azerbaijan, and South Africa. Dr. Magner is currently a research
professor in the Department of Bioproducts & and Biosystems Engineering at the University of Minnesota. He
teaches classes and advises students in field methods in hydrology and water quality

* U. Singh, PhD, PE, has a Master of Engineering, Agricultural Land and Water Development Program with special
emphasis on Water Resources Planning and Management and Irrigation and Drainage Engineering, from the Asian
Institute of Technology, Bangkok, Thailand; and an MS and PhD in Civil and Environmental Engineering from
Texas Tech University, Lubbock, Texas

? Bruce Paakh is a retired MPCA Hydrologist and Liminologist with 34 years of experience in the field of water
quality. He was the Red River Basin Monitoring Coordinator with a strong focus on data quality/integrity. Bruce
was responsible for designing and implementing numerous monitoring-related programs including basin-wide load
monitoring in the Red River Basin, citizen-collected lake productivity data monitoring in MN in over 1000 lakes,
and the Red River Basin Annual Monitoring Training Program. Bruce co-authored the MPCA Volunteer Surface
Water Monitoring Guide

* The 08-13-2020 sampling event occurred under the direction and training of Dr. Singh and all subsequent sample
collection was handled directly by Lisa Pugh with Levi Lexvold or Hunter Strubhart assisting in motor boat
operation, deployment of Van Dorn and Integrated Sampler, and reading sonde measurements.
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2.2 Purpose

In 2020, NMW developed a water quality monitoring plan for the general purpose of
documenting the environmental conditions on and near the project site for the Twin Metals
Minnesota (TMM) proposed sulfide-ore copper mine south of Ely Minnesota. NMW began
collecting additional samples on Birch Lake in May, 2021 in an 11-mile portion of Birch Lake,
particularly in the south and western areas of the lake, where publicly available sulfate data are
relatively limited, to determine water quality conditions with respect to sulfate.

2.3 NMW Data Collection

Sulfate data was collected in 2020 from a total of three sites on Birch Lake over one sample day.
Sulfate data was collected in 2021 at a total of 20 sites on Birch Lake over five sample days. The
sample locations range from the west end of the Birch Lake, to in and around Dunka Bay, and
east and northward in an approximately 11-mile span of Birch Lake. See Figure 1.

Field sampling for sulfate on Birch Lake occurred on 08-13-2020, 05-11-2021, 06-01-2021, 06-
02-2021, 06-07-2021, and 06-15-2021. Water samples were collected in accordance with EPA
Surface Water Sampling Procedures, MPCA Volunteer Surface Monitoring Guide Procedures,
and RMB Environmental Laboratories, Inc. (RMBEL) online training videos for Integrated
Sampler use and maintenance.”®’ Water samples were hand delivered to an accredited laboratory
following proper protocols and chain of custody procedures. See sections 2.3.2 and 2.3.3 below.

At each lake site, field measurements were recorded for water temperature, specific conductance,
dissolved oxygen, and pH using a YSI 600XL sonde. Sonde readings were recorded at the
surface of each site on sample dates 08-13-2020 and 5-11-2021. On sample dates 06-01-2021,
06-2-2021, 06-07-2021, and 06-15-2021, sonde readings were recorded at 1-meter intervals from
the lake surface to the lake bottom.”

Water samples for lab analysis were collected using the grab sample method,” a 2-meter
Integrated Sampler (IS),'® or a WaterMark Vertical Water Sampler (Van Dorn-style discrete
depth sampler)'' depending on the depth of the sample site. On sample dates 06-01-2021, 06-02-

* EPA. December 16, 2016. Science and Ecosystem Support Division Operating Procedure: Surface Water Sampling
https://www.epa.gov/sites/production/files/2017-07/documents/surface water sampling201 af.r4.pdf (EPA, 2016)

® MPCA. 2003. Volunteer Surface Water Monitoring Guide. https://www.pca.state.mn.us/sites/default/files/wq-s1-
15.pdf

" RMBEL. Lake Monitoring Training Videos: https://www.rmbel.info/training/videos/

¥ See attached datasheet for sonde profile readings under tab labeled “Sonde Profile Data”

®EPA, 2016. P. 11. “A sample may be collected directly into the sample container when the surface water source is
accessible by wading or other means. The sampler should face upstream if there is a current and collect the sample
without disturbing the bottom sediment.”

' A 2-meter Integrated Sampler enables the sampler to collect an integrated sample of the top 2 meters of the water
column. It is simply a 2-meter pvc pipe with a rubber stopper on one end and a valve on the other.

""EPA, 2016. P. 14. “When discrete samples are desired from a specific depth, and the parameters to be measured
do not require a Teflon-coated sampler, a standard Kemmerer or Van Dorn sampler may be used. The Kemmerer
sampler is a brass cylinder with rubber stoppers that leave the ends of the sampler open while being lowered in a
vertical position, thus allowing free passage of water through the cylinder. The Van Dorn sampler is plastic and is
lowered in a horizontal position. In each case, a messenger is sent down a rope when the sampler is at the designated
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2021, and 06-07-2021, samples were collected at varying depths depending on the total depth of
the lake site. Where sites were less than 2m deep, one sample was collected using the Van Dorn.
Where sites were between 2m-4m deep, two samples were collected, one using the IS at the lake
surface, and one using the Van Dorn within 1m of the lake bottom. Where sites were deeper than
4m, a third sample was collected at a mid-point in the water column. Naming conventions for
samples collected at varying depths at one lake site are as follows: lake site number followed by
the letter “S”, “M”, or “D” indicating a sample taken at the surface (0-2m integrated or grab
sample), mid-column, or deep (within Im of lake bottom) respectively. See Table 3 for the
following example. On 6-1-21, water samples were collected at site 204 at three depths: 204-S
was sampled at 0-2m using an IS; 204-M was sampled at 4m using a Van Dorn; and 204-D was
sampled at 8m using a Van Dorn.

2.3.1 Lake Site Selection

Lake sites 202, 203, 503, 502, 204, 501, and 504 are MPCA surface water monitoring stations.
These sites were selected for sampling as representative sites of Birch Lake water quality. These
sites are located over deeper water and away from stream inlets, aquatic plant beds, islands, sand
bars and other areas that can have localized water quality that fails to represent the main lake
basin water quality. See Figure 2.

Lake sites 303, S009-182, 301, 304, and 302 are also MPCA surface water monitoring stations.
These sites were selected closer to stream inlets in order to observe the influence of Birch Lake
tributaries on Birch Lake. See Figure 3.

Lake sites BL-001, BL-002, BL-003, BL-004, BL-005, and BL-006 were established by NMW
in 2021 to augment MPCA-established sites. These sites were selected in locations between
MPCA sites where bathymetric maps show a depth of greater than 15 feet.'” See Figure 4.

Lake site SNOK-DS was established by NMW in 2020 in a bay of Birch Lake near the inlet of
South Nokomis Creek. See Figure 5.

Lake sites BB-001, BB-002, and BB-003 were established by NMW in 2021 to augment
publicly-available data from MPCA station, 69-0003-00-301, which is located in Bob Bay of
Birch Lake, and to inform an understanding of the influence of Unnamed Creek, which drains to
the head of Bob Bay, on water quality in the bay and Birch Lake."> See Figure 7.

2.3.2 Laboratory Information

depth, to cause the stoppers to close the cylinder, which is then raised. Water is removed through a valve to fill
respective sample containers.” Note that the WaterMark Vertical Water Sampler functions vertically, similar to the
Kemmerer sampler, but is constructed of materials similar to the Van Dorn sampler.

'2 DNR Recreation Compass https://www.dnr.state.mn.us/maps/compass/index.html

"> MPCA-posted data for station 69-0003-00-301 show it to have been visited once, on 8-14-2019 when sulfate
levels were documented to be 19.1mg/L.For comparison, NMW-collected samples demonstrated the following
sulfate levels at the same site: 28.3 mg/L on 6-7-21; 23 mg/L on 6-1-21; and 42 mg/L on 5-11-21 with a field
replicate sample testing at 41.8 mg/L.
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Water samples were analyzed by RMBEL located at 1111 7th Avenue E in Hibbing, Minnesota.
RMBEL is certified by the Minnesota Department of Health under State Laboratory ID: 027-
137-480." RMBEL is accredited in sulfate analysis using EPA Method 300.0 Ion
Chromatography.'>'¢

2.3.3 Sample Handling and Preservation Requirements

Upon collection, samples were stored in a cooler with ice packs and then delivered to RMBEL in
a cooler packed in loose ice with sample temperatures remaining at or below 4 degrees Celsius
per EPA Method 300.0 requirements. Sulfate samples require no chemical preservation. All
samples were documented on RMBEL-provided Chain of Custody Records'’ and remained in
the custody of Lisa Pugh during each sampling event. The sample hold time for sulfate analysis
is 28 days. Samples were stored in a secured location at the appropriate temperature overnight
before transport to the laboratory each morning following a sampling event. Samples collected
on 08-13-2020 and 06-15-2021 were hand delivered to RMBEL in Hibbing, MN by sample
custodian Rajan Singh, following the chain of custody procedures. All other samples were hand
delivered to RMBEL by Lisa Pugh.

2.3.4 Quality Control

Bottle blanks (BB) were collected at a rate of one BB per sampling day. Equipment blanks (EB)
were collected at a rate of one EB per piece of sampling equipment per day. Field duplicates
(FD) were collected at a rate of one FD per ten sample sites per day. The sampling equipment (IS
and Van Dorn) were triple-rinsed at each site prior to sample collection. On each field sampling
day, the YSI sonde was calibrated prior to use in the field and a calibration check was performed
following the final sample of each day. The dissolved oxygen probe membrane was changed
once every 30 days during the sampling season.

3 Results Summary

3.1 Results Summary Overview

The results of NMW sampling show that sulfate concentrations in the western portion of Birch
Lake, including Dunka Bay and Bob Bay, were greater than 10 mg/L. In several sites near to the
north and northeast of Bob Bay, sulfate concentrations range from well above to just below 10
mg/L. Sites in the eastern third of Birch Lake show sulfate concentrations generally range from 5

¥ RMBEL Lab Certification https://www.rmbel.info/wp-content/uploads/2021/03/2021-HB-2-certificate-

03292021.pdf
S RMBEL Scope of Certification https:/www.rmbel.info/wp-content/uploads/2021/03/2021-HB-2-scope-

03292021.pdf

' EPA Method 300.0 Determination of Inorganic Anions by Ion Chromatography
https://www.epa.gov/sites/production/files/2015-08/documents/method 300-0 rev 2-1 1993.pdf

" RMBEL Chain of Custody Record. https://www.rmbel.info/wp-content/uploads/2020/01/C-of-C-Modification-10-

08-19.pdf
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to 8 mg/L, with the exception of one site (304) located well into Stony River Bay, where sulfate
concentrations are less than 1.0 mg/L."®

3.2 08-13-2020 Data Summary

On 08-13-2020 water sampling occurred at lake sites 204 and 501 with a field duplicate (FD)
collected at site 204. Sampling at both sites was done using the IS in the top 2m of the water
column. Sampling of these two sites began at 0754 hrs and 0948 hrs, respectively. Winds were
out of the SE with wind speeds between 0-5mph while sampling site 204 and increasing to 11-
15mph while sampling site 501. Cloud cover was between 10-15 percent. No significant weather
events had occurred in the week prior to sampling. While Bob Bay was not sampled on this date,
Unnamed Creek, which discharges to Bob Bay, was sampled at USGS station 05125730, and
showed a sulfate concentration of 237 mg/L. Samples were collected by Lisa Pugh, Rajan Singh,
and Noah Greer. Samples were delivered to the lab at 0931 hrs on 08-14-2020. See Table 1 for
sample result summary and attached spreadsheet for full dataset.

3.2.1 Table 1. Birch Lake sulfate data collected 08-13-2020

Sample Depth Sulfate

Time (to nearest 0.5 result
Site ID Date (24 hrs) m) (mg/L)
501 2020-08-13 948 0-2 54
204-S  2020-08-13 755 0-2 6.8
204-S FD 2020-08-13 756 0-2 6.8
SNOK-DS 2020-08-13 1042 0 6.0

3.3  05-11-2021 Data Summary

On 05-11-2021 water sampling occurred at 12 lake sites. Field duplicates were collected at sites
301 and BB-002. The IS was used to collect samples in the top two meters of the water column.
At sites with a water depth less than 2 meters, a grab sample was collected at the lake surface.
Sampling began at 1126 hrs and the final sample was collected at 1558 hrs. Wind speeds were 0-
Smph with winds out of the SW and 5 percent cloud cover. No significant weather events had
occurred in the week prior to sampling. Samples were collected by Lisa Pugh assisted by Levi
Lexvold. Samples were delivered to the lab at 1005 hrs on 05-12-2021. See Table 2 for sample
result summary and attached for full dataset.

'8 Other NMW sampling data from streams in the area shows that sulfate concentrations of roughly 0.5 mg/L are
typical in streams draining naturally vegetated watersheds with minimal land alteration. Data may be requested by
contacting the author.
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3.3.1 Table 2. Birch Lake sulfate data collected 05-11-2021
Sample Depth  Sulfate

Time (to nearest 0.5 result
Site ID Date (24 hrs) m) (mg/L)
301 2021-05-11 1452 0 42
301 FD 2021-05-11 1453 0 41.8
302 2021-05-11 1558 0-2 5.6
303 2021-05-11 1255 0-2 21.4
304 2021-05-11 1530 0-2 0.8
202-S  2021-05-11 1331 0-2 11.8
203-S  2021-05-11 1343 0-2 11.8
502-S 2021-05-11 1517 0-2 59
503-S  2021-05-11 1400 0-2 12.4
BB-001 2021-05-11 1414 0 53.9
BB-002 2021-05-11 1504 0-2 19.1
BB-002 FD 2021-05-11 1505 0-2 18.2
S009-182 2021-05-11 1318 0 15

3.4  06-01-2021 Data Summary

On 06-01-2021 water sampling occurred at eight lake sites. Field duplicates were collected at
sites BB-002 and 301. Samples were collected at varying depths depending on the total depth of
the lake site. Where sites were less than 2m deep, one sample was collected using the Van Dorn.
At sites where the lake is between 2m-4m deep, two samples were collected, one using the IS at
the lake surface, and one using the Van Dorn within Im of the lake bottom. Where sites were
deeper than 4m, a third sample was collected at a mid-point in the water column. Sonde readings
were also recorded at 1m intervals from the lake surface to lake bottom." Sampling on 06-01-21
began at 1401 hrs and the final sample was collected at 1717 hrs. Wind speeds were 0-5mph with
winds out of the SW and 20 percent cloud cover. No significant weather events had occurred in
the week prior to sampling. Samples were collected by Lisa Pugh assisted by Levi Lexvold.
Samples were delivered to the lab at 0837 hrs on 06-03-2021. See Table 3 for sample result
summary and attached spreadsheet for full dataset.

3.4.1 Table 3. Birch Lake sulfate data collected 06-01-2021
Lake Sample
Time Depth (to  Depth (to Sulfate
(24 nearest 0.5 nearest 0.5 result
Site ID Date hrs) m) m) (mg/L)

301 2021-06-01 1423 1.5 1 23
204-S  2021-06-01 1709 8.5 0-2 8.2

' See attached datasheet for sonde profile readings under tab labeled “Sonde Profile Data”
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06-02-2021 Data Summary
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4 7.4
8 7.6
0-2 9.3
3 8.3
8.6

0.5 44
0-2 10.7
3 12.8
20.9

1 21.5
0-2 9.9
3 8.7
5 9.6
5.5 10.1
0-2 10.5
3 9.2
5 10.9

On 06-02-2021 water sampling occurred at eight lake sites. Field duplicates were collected at
sites BL-001 and 203. Samples were collected at varying depths depending on the total depth of
the lake site. Where sites were less than 2m deep, one sample was collected using the Van Dorn.
Where sites were between 2m-4m deep, two samples were collected, one using the IS at the lake
surface, and one using the Van Dorn within 1m of the lake bottom. Where sites were deeper than
4m, a third sample was collected at a mid-point in the water column. Sonde readings were also
recorded at Im intervals from the lake surface to lake bottom.** Sampling on 06-02-21 began at
0805 hrs and the final sample was collected at 1118 hrs. Wind speeds were 0-5Smph with winds
out of the SW and 40 percent cloud cover. No significant weather events had occurred in the
week prior to sampling. Samples were collected by Lisa Pugh assisted Levi Lexvold. Samples
were delivered to the lab at 0837 hrs on 06-03-2021. See Table 4 for sample result summary and
attached spreadsheet for full dataset.

Site ID

303
202-S
202-M

Date
2021-06-02
2021-06-02
2021-06-02

Time

(24

hrs)
805
838
841

Lake Depth
(to nearest
0.5 m)

1.5
7
7

3.5.1 Table 4. Birch Lake sulfate data collected 06-02-2021

Sample
Depth (to Sulfate
nearest 0.5 result
m) (mg/L)
1 16.3
0-2 11.6
4 11.7

%% See attached datasheet for sonde profile readings under tab labeled “Sonde Profile Data”
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202-D
203-S
203-M
203-D
203-D FD
503-S
503-M
503-D
BL-001-S
BL-001-M
BL-001-D
BL-001-M FD
BL-002-S
BL-002-M
BL-002-D
BL-003-S
BL-003-M
BL-003-D
S009-182

Wild Rice WQLS, Exhibit G

2021-06-02 848 7 6 11.8
2021-06-02 909 6 0-2 12
2021-06-02 911 6 3 11.4
2021-06-02 918 6 6 11.5
2021-06-02 919 6 5 11.4
2021-06-02 951 6.5 0-2 11.6
2021-06-02 954 6.5 4 11.2
2021-06-02 957 6.5 6 11.5
2021-06-02 1106 7 0-2 11.4
2021-06-02 1108 7 4 11.7
2021-06-02 1118 7 6 11.5
2021-06-02 1109 7 4 11.5
2021-06-02 1015 7 0-2 11.4
2021-06-02 1018 7 4 11.3
2021-06-02 1024 7 6 11.2
2021-06-02 1039 7 0-2 11.3
2021-06-02 1043 7 4 10.5
2021-06-02 1046 7 6 11
2021-06-02 819 1.5 1 14

3.6 06-07-2021 Data Summary

On 06-07-2021 water sampling occurred at 17 lake sites. Field duplicates were collected at sites
203, 503, BB-001, and BL-005. Samples were collected at varying depths depending on the total
depth of the lake site. Where sites were less than 2m deep, one sample was collected using the
Van Dorn. Where sites were between 2m-4m deep, two samples were collected, one using the IS
at the lake surface, and one using the Van Dorn within 1m of the lake bottom. Where sites were
deeper than 4m, a third sample was collected at a mid-point in the water column. Sonde readings
were also recorded at 1m intervals from the lake surface to lake bottom.”' Sampling on 06-07-21
began at 0731 hrs and the final sample was collected at 1333 hrs. Samples were collected by Lisa
Pugh assisted by Levi Lexvold. Samples were delivered to the lab at 1120 hrs on 06-08-2021.
See Table 5 for sample result summary and attached spreadsheet for full dataset.

3.6.1 Table 5. Birch Lake sulfate data collected 06-07-2021

Time Lake Depth Sample Depth Sulfate

(24 (to nearest  (to nearest 0.5 result
Site ID Date hrs) 0.5 m) m) (mg/L)
301 2021-06-07 923 1.5 1 28.3
303 2021-06-07 1034 1.5 1 13.9
202-S  2021-06-07 1104 7 0-2 11.3

*! See attached datasheet for sonde profile readings under tab labeled “Sonde Profile Data”
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202-M
202-D
203-S
203-SFD
203-M
203-D
204-S
204-M
204-D
502-S
502-M
502-D
503-S
503-S FD
503-M
503-D
BB-001
BB-001 FD
BB-002-S
BB-002-D
BB-003
BL-001-S
BL-001-M
BL-001-D
BL-002-S
BL-002-M
BL-002-D
BL-003-S
BL-003-M
BL-003-D
BL-004-S
BL-004-M
BL-004-D
BL-005-S
BL-005-M
BL-005-D
BL-005-D FD
BL-006-S
BL-006-M
BL-006-D

2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
2021-06-07
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2021-06-07
2021-06-07
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1112
1128
1129
1132
1136
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733
736
800
802
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1211
1212
1214
1217
938
939
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852
914
1152
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1158
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1238
1242
1302
1304
1307
957
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824
826
831
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1324
1328
1333
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11.2
11.3
11.4
11.3
11.5
11.5

8.1

6.9

6.1
10.2

8.9
11.2
11.4
11.5
11.3
57.1
65.1
10.4
11.9
22.1
11.2
11.3
12.2
11.3
11.9
11.1
11.6

11
11.1
10

9.7

9.3
10.2

9.9

9.3

11.3
10.1
9.3



Wild Rice WQLS, Exhibit G

S009-182 2021-06-07 1047 1.5 1.5 11.5

3.7  06-15-2021 Data Summary

On 06-15-2021 water sampling occurred at lake site 504. One sample was collected at the lake
surface using an IS and a second sample was collected at 5.5m using a Van Dorn. Sonde
readings were also recorded at 1m intervals from the lake surface to lake bottom.** Samples were
collected at 0905 hrs and 0907 hrs, respectively. Samples were collected by Lisa Pugh assisted
by Levi Lexvold and Hunter Strubhart. Samples were delivered to the lab at 0900 hrs on 06-16-
2021. See Table 6 for sample result summary and attached spreadsheet for full dataset.

3.7.1 Table 6. Birch Lake sulfate data collected 06-15-2021

Lake Depth Sample Depth  Sulfate
. (to nearest
Time 0.5 m) (to nearest 0.5 result
Site ID Date (24 hrs) m) (mg/L)

504-S  2021-06-15 0905 6 0-2 11.1
504-D 2021-06-15 0907 6 5.5 11.2

** See attached datasheet for sonde profile readings under tab labeled “Sonde Profile Data”
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4 Appendix

4.1 Figures

4.1.1 Figure 4. Birch Lake sulfate sampling locations.

14



15

Wild Rice WQLS, Exhibit G

4.1.2 Figure 5. MPCA lake stations — representative surface water site
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4.1.3 Figure 6. MPCA lake stations - stream inlet sites
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4.1.4 Figure 7. NMW-established lake sites - supplemental representative sites
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4.1.5 Figure 5. NMW-established lake site — supplemental stream inlet site
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5.1.5 Figure 6. NMW-established lake sites - supplemental Bob Bay sites
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5.1.6  Figure 7. Lake site locations and sulfate levels
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[ —

——Wite-RiceWQLSmixmiot-G—
L Save the Boundary Waters - Stream Field Sheet s axdD
‘ Project Name: S_S_ﬂ_lL‘e_r_C_Od_e{—‘) Sond .0 | O i
Individual Observers-First and Last Names: -~ onde SN: 7? ‘ Ol 0 5 ; St

Handpad SN: (0(o€ /7 S AR 1#:

FIELD INFO. | A B C D |E TIF G TR T J

SITENAME —— |SNO k-5 loz-812|499 O |88 |5730| K035

DATE §-13~20| @-13-20{813(20 Bl13/20 8/"3/ ‘g
TIME (24hr) 10'« 4. |5':5§ 16:3F : lgsq ZO"’{

STAGE (* if USGS) 227

Latitude W7, 76245 |47.339903 4793432 1712435347, RO : A ;
Longitude 9171744 91695521191 A1.%4043 -91.682%6 4 1’
Depth ul % -3| °| " - (:“ lt .'su p

Sample Collected?

ey | Y LY Y Y. 4
GAGE TYPE* Mamvad |, ff e MA”VU'{ Mot | Manuad
T Tube (cu): Diso [Reap | | / [ {1 35/400\75/b®{ 1 | / h i
ave [ gl oo |73 17| @ '

Appearance: 1A%lear; 1B-tea-colored;  2-cloudy; 3-muddy; d-green; S5-muddy & green

A s E '

Recreation Suitability: -1-Beautiful; - 2-Excellent body contact; 3-Body contact impaired; 4-no swim/boating OK; 5-recreation nearly impossible
R -

Webhae L s By [ S [ 4

Stream Condition: *  High; Normal; Low; Z = No flow; Dry; Interstitial

Stream Condition Loo | 26 B o ' L L

. . v bow 3

Rain Event (Y/N)* N N f\) N N

Water Temp °C 2, 6) 229¢ aa.qa 20,77 170.05

C —

o oy sy [y |~ 710 |73

pH (pH units) 654 7-0£ | 613 724 (1,13

DO (% Saturation) 56} 9Q7.5 | 5% g_f" L,( |20

[ DO (mgn) 5.0y |83% | 49 Yar 1. 2¢ . - '

Color* (APHA platinum |00 0500 Eo0yos00 Co @ 0-100/0-500 o-l@ 0-100£0-5 0-100/0-500 | 0-100/0-500 | 0-100/0-500 | 0-100/0-500
cobalt color units) % ic9) 250 \5 D 60 4

Turbidity o

YSI Sonde (FNUs)

SAMPLE DEVICE*

(Van Dorn / None) N N ) /\/ ' N A

SAMPLE TYPE* ;e ,
(Grab, Integrated) G O\ - Oﬂ & (:7
QA* (Field Dup)

* See back of sheet for additional instructions/information -

Updated 7-15-2020
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Save the Boundary Waters Sonde Calibratigp, ek WReeE Exnhibit &

Date & Time of Calibration: {L!JS I 110525 Sonde Serial # ~ezmrmmes ()7.C ORBLAC

Technician: __Lisa Pugh Hand Pad Serial # 06E1765 AB

DO membrane changed? Y @ Note: Should wait 6 to 8 hours before final DO calibration, run sensor for 15 minutes
Lost d\‘wg' % A, /lp [\ in Discrete Run to accelerate burn-in.

Turbidity wiperchanged? Y N Wiper parks ~ 180° fromoptics? Y N Note: Change wiper if probe will not park correctly.

W/ A
Record battery voltage: __ (o0 s s Record Calibration Values
Record the following diagnostic numbers after/during calibration. Before Calibration /After calibration / Cal. Standard

Expiration Date

Conductivity cell constant LM()'-P 5 Range 5.0 +.5 Cor{t}il?&ixi;x q q 7 00O [6) ( [ %‘ 7\

pH MV Buffer 4 |9\ Y Range+177 from 7buffer MV pH4A.soc 1,00 4.00 3,/1 3/22-
H - \ > G "
pH MV Buffer 7 2 RangeOMV  +0MV  pH7id.ssc (9D 7.00 '5‘/13,/‘22,
pH MV Buffer 10 - .l Range-177from 7buffer MV pH10 1643 [0.13 |D.00 ’3/1 3/27—
NOTE: Span between pH 4 and 7 and 7 and 10 millivolt numbers Turbidity 0
should be ~ 165 to 180 MV
Turbidity 123
DO charge 2L Range 50  +25 DO 5L’ 9430 Q(p.’é
DO gain 12355 Rangel0 7to1s ORP
Pressure Offset Range-14.7 =6 (non-vented)
Pressure Offset __ Range 0  +6(vented) 6.2 \%\‘\S x ’ZQL\ Z 70? 584 - BL7S =
ORP mV Offset Range 0  £100 T3\ 1% w\vnl-l

)

DISSOLVED OXYGEN SENSOR OUTPUT TEST (after DO calibration probe in saturated air)
The following tests will confirm the proper operation of your DO sensor. The DO charge and gain must meet spec before proceeding.

610/650— Turn off the 610/650, wait 60 seconds. Power up 610/650 and go to the Run mode, watch the DO % output; it must display
a positive number and decrease with each 4 second sample, eventually stabilizing to the calibration value in approximately 60 to 120
seconds. Note: You can disregard the first two samples they can be affected by the electronics warm-up.

PC - Stop discrete and unattended sampling. Confirm that auto-sleep RS-232 is enabled (found in Advanced Menu under Setup).
Wait 60 seconds. Start discrete sampling at 4 seconds. Watch the DO % output, it must display a positive number and decrease with
each 4 second sample, eventually stabilizing to the calibration value in approximately 60 to 120 seconds. Note: You can disregard
the first two samples they can be affected by the electronics warm-up.

The ACCEPT/REJECT criteria as follows:

The DO output in % must start at a positive number and decrease during the warm up. Example: 117, 117, 114, 113, 110, 107, 194,
102, 101, 100, 100. Should the output display a negative number or start at a low number and climb up to the cal point, the probe is

rejected and must not be deployed.
2S ACCEPT REJECT
Notes: . :

1.1 84 928 24 G0 WS Wb 4y
9> WL Gbl



FINAL CALIBRATION CHECK (to be done asap after eacl\m%ltp{!cgrwbl_ S, Exhibit &

Date & Time of Calibration Check: Q{ {5(7,\ (2 0) 1955

Record Calibration / Known Standard / Temperature °C
Check Values Value

conductviy 9 F /00O
pH4 4.00 1 _Y.00
pH7 (n 0'@ / q.bb

/
/
/

pH 10 0. (@’5 Qoo v 14.99
/
/

DO % saturation q (ﬂ % /
DO mg/L i 1% /

?M Ca\\"l:)eo.‘b'.a\/\ ?oé‘& CALLQ\()M ]'WP o(/ / COV\J, Cd/(

Va b Volie CowSTL‘m—lL

C)OV\AU\L/HV'J(Z( 100) / 1000 4.90077
R A /lﬂf?% [ o ond 1900,

o R 2o /70 /1430 Pk\mv 20,1
Ao 03— 00/ jgdy /gy, 1989
N "N R VN BTN N U
Dowaft 1.5 / 4.5S J/ _/53_3_\/70 3“;,4[.12550,

301 TimbHy X 264 = Polo 318 - 35625+ 720,

— | Tk Sl s
497 177 91 %8 4.5 93 MWl 9.0 45,9 / =

Ao AL
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1.888.200.5770 * rmbel@rmbel.info * www.rmbel.info

Detroit Lakes, MN

- Hibbing, MN

Q. Hﬂzw Environmental Laboratories, Inc. OM.HVHZ OF CUSTODY RECORD Page (1] of [7]

Electronic version available at 58”\\sss.:svo_.m:wo\_mc\%mﬁm-owocma%\
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Fax #:
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’

~
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Sampler: (print name) ’ b e @C o/(/

Sampler v_s&,# 9 W\Nl\N.\w\.« A2 L
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Work
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Bloomington Detroit L¥N#d Rice WQILBbikxhibit 62
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043

www.rmbel.info

October 07, 2020
Laboratory Report

Save the Boundary Waters
Lisa Pugh

206 E Sheridan St

Ely, MN 55731

RE: Surface Water (Metals to MDL)
Work Order :H000909

Enclosed are the results of analyses for samples received by the laboratory on 08/14/2020 09:31. If you have any
questions concerning this report, please feel free to contact me at (218) 440-2043.

Report approved by:

fL/,u?/f; & Vst

Kristin Hanson
Project Manager

Kristin.Hanson@rmbel.info

Detroit Lakes (DL) Certification / Accreditation Numbers: EPA Lab ID MN00918 « Minnesota Department of Health 027-005-336 « North Dakota Department of Environmental Quality R-187
Bloomington (BL) Certification / Accreditation Numbers: EPA Lab ID MN01091 « Minnesota Department of Health 027-053-475 « North Dakota Department of Environmental Quality R-231
Hibbing (HB) Certification / Accreditation Numbers: EPA Lab ID MN01082  Minnesota Department of Health 027-137-480 « North Dakota Department of Environmental Quality R-228

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: HO00909 Page 1 of 59

Date of Report: 10/7/2020
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Environmental Laboratories, Inc.
www.rmbel.info

Bloomington

2200 West 94th Street

Bloomington, MN 55431
952-456-8470

Detroit L¥Néd Rice WQiLBbikxhibit 63

22796 County Highway 6
Detroit Lakes, MN 56501

218-846-1465

1111 7th Ave. E.
Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: 204/ Lake Surface
Lab Code: H000909-01 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 07:55 Sample Receipt Information  See chain of custody.

Date/Time Received:

08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 14.9 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as 32.0 mg/L 1.00 1 SM2320 B-2011 08/18/20 HB

CACO3) 12:08

Chlorophyll-a, 134 ug/L 1.00 SM10200H 08/26/20 DL

Pheophytin Corrected 11:10

Nitrogen, Total 0.479 mg/L 0.0300 1 TKN + (N+N) 08/20/20 DL
13:48

Ammonia as N 0.070 mg/L msl 0.060 1 EPA 350.1 08/24/20 EPA 350.1 08/25/20 DL

13:12 10:21

Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 15:35 DL

Nitrogen, Total Kjeldahl 0.48 mg/L 0.30 1 EPA 351.2 08/20/20 EPA 351.2 08/20/20 DL

(TKN) 08:45 13:48

Phosphorus, Total as P 0.017 mg/L 0.003 1 EPA 365.3 08/18/20 EPA 365.3 08/18/20 DL

10:37 16:08

Anions by IC

Chloride 3.14 mg/L 0.50 1 EPA 300.0 08/14/20 HB
19:22

Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:22  HB

Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:22 HB

Sulfate as SO4 6.8 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 HB
19:22

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: HO00909

Page 2 of 59

Date of Report: 10/7/2020



“e@ RMB

Environmental Laboratories, Inc.
www.rmbel.info

Bloomington

2200 West 94th Street

Bloomington, MN 55431
952-456-8470

Detroit L¥Néd Rice WQiLBbikxhibit 63

22796 County Highway 6
Detroit Lakes, MN 56501

218-846-1465

1111 7th Ave. E.
Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: 501/ Lake Surface
Lab Code: H000909-02 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 09:48 Sample Receipt Information  See chain of custody.

Date/Time Received:

08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 14.1 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as 28.0 mg/L 1.00 1 SM2320 B-2011 08/18/20 HB

CACO3) 12:08

Chlorophyll-a, 12.3 ug/L 1.00 SM10200H 08/26/20 DL

Pheophytin Corrected 11:10

Nitrogen, Total 0.520 mg/L 0.0300 1 TKN + (N+N) 08/20/20 DL
13:48

Ammonia as N 0.071 mg/L 0.060 1 EPA 350.1 08/24/20 EPA 350.1 08/25/20 DL

13:12 09:47

Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 12:57 DL

Nitrogen, Total Kjeldahl 0.52 mg/L 0.30 1 EPA 351.2 08/20/20 EPA 351.2 08/20/20 DL

(TKN) 08:45 13:48

Phosphorus, Total as P 0.016 mg/L 0.003 1 EPA 365.3 08/18/20 EPA 365.3 08/18/20 DL

10:37 16:08

Anions by IC

Chloride 2.46 mg/L 0.50 1 EPA 300.0 08/14/20 HB
19:40

Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:40 HB

Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:40 HB

Sulfate as SO4 5.4 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 HB
19:40

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: HO00909

Page 5 of 59

Date of Report: 10/7/2020



“e@ RMB

Environmental Laboratories, Inc.
www.rmbel.info

Bloomington

2200 West 94th Street

Bloomington, MN 55431
952-456-8470

Detroit L¥Néd Rice WQiLBbikxhibit 63

22796 County Highway 6
Detroit Lakes, MN 56501

218-846-1465

1111 7th Ave. E.
Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: 204/ Field DUP
Lab Code: H000909-03 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 07:56 Sample Receipt Information  See chain of custody.

Date/Time Received:

08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 14.4 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as 32.0 mg/L 1.00 1 SM2320 B-2011 08/18/20 HB

CACO3) 12:08

Chlorophyll-a, 14.4 ug/L 1.00 SM10200H 08/26/20 DL

Pheophytin Corrected 11:10

Nitrogen, Total 0.578 mg/L 0.0300 1 TKN + (N+N) 08/20/20 DL
13:48

Ammonia as N 0.061 mg/L 0.060 1 EPA 350.1 08/24/20 EPA 350.1 08/25/20 DL

13:12 09:47

Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 12:58 DL

Nitrogen, Total Kjeldahl 0.58 mg/L 0.30 1 EPA 351.2 08/20/20 EPA 351.2 08/20/20 DL

(TKN) 08:45 13:48

Phosphorus, Total as P 0.025 mg/L 0.003 1 EPA 365.3 08/18/20 EPA 365.3 08/18/20 DL

10:37 15:53

Anions by IC

Chloride 3.14 mg/L 0.50 1 EPA 300.0 08/14/20 HB
19:58

Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:58  HB

Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 19:58  HB

Sulfate as SO4 6.8 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 HB
19:58

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: HO00909

Page 8 of 59

Date of Report: 10/7/2020



Bloomington Detroit L¥N#d Rice WQILBhikxhibit 63
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043
www.rmbel.info

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: 204/ Equip. Blank
Lab Code: H000909-04 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 07:57 Sample Receipt Information  See chain of custody.

Date/Time Received:  08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 0.9 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as <1.00 mg/L 1.00 1 SM2320 B-2011 08/18/20 12:08  HB
CACO3)

Chlorophyll-a, <1.00 ug/L 1.00 SM10200H 08/26/20 11:10 DL
Pheophytin Corrected

Nitrogen, Total <0.0300 mg/L 0.0300 1 TKN + (N+N)  08/20/20 13:48 DL
Ammonia as N <0.060 mg/L 0.060 1 EPA 350.1 08/24/20 13:12 EPA 350.1 08/25/20 09:47 DL
Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 12:59 DL
Nitrogen, Total Kjeldahl <0.30 mg/L 0.30 1 EPA 351.2 08/20/20 08:45 EPA 351.2 08/20/20 13:48 DL
(TKN)

Phosphorus, Total as P <0.003 mg/L 0.003 1 EPA 365.3 08/18/20 10:37 EPA 365.3 08/18/20 16:08 DL

Anions by IC

Chloride <0.50 mg/L 0.50 1 EPA 300.0 08/14/20 14:54  HB
Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 14:54 HB
Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 14:54  HB
Sulfate as SO4 <0.3 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 14:54 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H000909 Page 11 of 59 Date of Report: 10/7/2020



Bloomington Detroit L¥N#d Rice WQILBhikxhibit €3
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043
www.rmbel.info

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: SNOK- DS
Lab Code: H000909-05 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 10:42 Sample Receipt Information  See chain of custody.

Date/Time Received:  08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 14.4 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as 32.0 mg/L 1.00 1 SM2320 B-2011 08/18/20 HB
CACO3) 12:08

Nitrogen, Total 0.537 mg/L 0.0300 1 TKN + (N+N) 08/20/20 DL
13:48

Ammonia as N 0.068 mg/L 0.060 1 EPA 350.1 08/24/20 EPA 350.1 08/25/20 DL
13:12 09:47

Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 13:00 DL

Nitrogen, Total Kjeldahl 0.54 mg/L 0.30 1 EPA 351.2 08/20/20 EPA 351.2 08/20/20 DL
(TKN) 08:45 13:48

Phosphorus, Total as P 0.013 mg/L 0.003 1 EPA 365.3 08/18/20 EPA 365.3 08/18/20 DL
10:37 16:08

Anions by IC

Chloride 2.42 mg/L 0.50 1 EPA 300.0 08/14/20 HB
20:16

Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 20:16 HB

Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 20:16  HB

Sulfate as SO4 6.0 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 HB
20:16

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H000909 Page 14 of 59 Date of Report: 10/7/2020



Bloomington Detroit L¥N#d Rice WQILBbikxhibit &3
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043
www.rmbel.info

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
October 07, 2020 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water (Metals to MDL) Sample Description: Bottle Blank
Lab Code: H000909-06 Collection Method:
Matrix: Water Sampled by: Lisa Pugh
Date/Time Sampled:  08/13/2020 13:50 Sample Receipt Information  See chain of custody.

Date/Time Received:  08/14/2020 09:31

Analyte Result Units Analyte  Sample Sample DF Preparation Prepared Analysis Analyzed Facility
Qualifiers RL MDL Method Method

Organic Carbon

Dissolved Organic Carbon 0.8 mg/L 1.0 1 EPA 5310 08/22/20 BL
16:48

Classical Chemistry Parameters

Alkalinity, Total (as 8.00 mg/L 1.00 1 SM2320 B-2011 08/18/20 HB
CACO3) 12:08
Chlorophyll-a, <1.00 ug/L 1.00 SM10200H 08/26/20 11:10 DL
Pheophytin Corrected

Nitrogen, Total <0.0300 mg/L 0.0300 1 TKN + (N+N)  08/20/20 13:48 DL
Ammonia as N <0.060 mg/L 0.060 1 EPA 350.1 08/24/20 13:12 EPA 350.1 08/25/20 09:47 DL
Nitrate/Nitrite as N (N+N) <0.03 mg/L 0.03 1 EPA 353.2 08/18/20 13:01 DL
Nitrogen, Total Kjeldahl <0.30 mg/L 0.30 1 EPA 351.2 08/20/20 08:45 EPA 351.2 08/20/20 13:48 DL
(TKN)

Phosphorus, Total as P <0.003 mg/L 0.003 1 EPA 365.3 08/18/20 10:37 EPA 365.3 08/18/20 16:08 DL

Anions by IC

Chloride <0.50 mg/L 0.50 1 EPA 300.0 08/14/20 18:29  HB
Nitrate as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 18:29  HB
Nitrite as N <0.03 mg/L 0.03 1 EPA 300.0 08/14/20 18:29  HB
Sulfate as SO4 <0.3 mg/L 0.5 0.3 1 EPA 300.0 08/14/20 18:29  HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H000909 Page 17 of 59 Date of Report: 10/7/2020
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Bloomington, MN Detroit Lakes, MN Hibbing, MN Electronic version available at http://www.rmbel.info/lab/chains-of-custody/
1.888.200.5770 rmbel@rmbel.info www.rmbel.info
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Bloomington Detroit L¥N#d Rice WQILBbikxhibit &
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043
www.rmbel.info

May 14, 2021
Laboratory Report

Save the Boundary Waters
Lisa Pugh

206 E Sheridan St

Ely, MN 55731

RE: Surface Water
Work Order :H002949

Enclosed are the results of analyses for samples received by the laboratory on 05/12/2021 10:06. If you have any
questions concerning this report, please feel free to contact me at (218) 440-2043.

Report approved by:

fL/,u?/f; & Vst

Kristin Hanson
Project Manager

Kristin.Hanson@rmbel.info

Detroit Lakes (DL) Certification / Accreditation Numbers: EPA Lab ID MN00918 « Minnesota Department of Health 027-005-336 « North Dakota Department of Environmental Quality R-187
Bloomington (BL) Certification / Accreditation Numbers: EPA Lab ID MN01091 « Minnesota Department of Health 027-053-475 « North Dakota Department of Environmental Quality R-231
Hibbing (HB) Certification / Accreditation Numbers: EPA Lab ID MN01082  Minnesota Department of Health 027-137-480 « North Dakota Department of Environmental Quality R-228

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949 Page 1 of 19 Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: EB - Equipment blank

Lab Code: H002949-01 Collection Method: QC-BLANK

Matrix: QC-BLANK Sampled by: Lisa Pugh

Date/Time Sampled:  05/11/2021 11:26 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 <0.5 mgl 05 1 EPA 300.0 05/13/21 04:52 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 2 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Bloomington, MN 55431

Environmental Laboratories, Inc.
www.rmbel.info

952-456-8470

Detroit L¥Vitd Rice WQiLSBbikxhibit ¢

22796 County Highway 6 1111 7th Ave. E.
Detroit Lakes, MN 56501 Hibbing, MN 55746
218-846-1465 218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: BB - Bottle blank
Lab Code: H002949-02 Collection Method:
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 11:32 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 <0.5 mg/L 0.5 1 EPA 300.0 05/13/21 05:10 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 3 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: 303

Lab Code: H002949-03 Collection Method: G

Matrix: Surface Water Sampled by: Lisa Pugh

Date/Time Sampled:  05/11/2021 12:55 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 21.4 mg/L 0.5 1 EPA 300.0 05/13/21 05:27 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 4 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: S009-182

Lab Code: H002949-04 Collection Method: G

Matrix: Surface Water Sampled by: Lisa Pugh

Date/Time Sampled:  05/11/2021 13:18 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 15.0 mg/L 0.5 1 EPA 300.0 05/13/21 05:45 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 5 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiBbikxhibit &

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 202
Lab Code: H002949-05 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 13:31 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 11.8 mg/L 0.5 1 EPA 300.0 05/13/21 06:03 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 6 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 203
Lab Code: H002949-06 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 13:43 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 11.8 mg/L 0.5 1 EPA 300.0 05/13/21 15:15 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 7 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 503
Lab Code: H002949-07 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 14:00 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 12.4 mg/L 0.5 1 EPA 300.0 05/13/21 15:32 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 8 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit LYitd Rice WQiLBbikxhibit €3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: BB-001
Lab Code: H002949-08 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 14:41 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 53.9 mg/L 0.5 1 EPA 300.0 05/13/21 23:52 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 9 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: 301

Lab Code: H002949-09 Collection Method: G

Matrix: Surface Water Sampled by: Lisa Pugh

Date/Time Sampled:  05/11/2021 14:52 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 42.0 mg/L 0.5 1 EPA 300.0 05/14/21 00:46 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 10 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit LYitd Rice WQiLSBbikxhibit €3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: 301-FD

Lab Code: H002949-10 Collection Method: G

Matrix: Surface Water Sampled by: Lisa Pugh

Date/Time Sampled:  05/11/2021 14:53 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 41.8 mg/L 0.5 1 EPA 300.0 05/14/21 01:03 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 11 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: BB-002
Lab Code: H002949-11 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 15:04 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 19.1 mg/L 0.5 1 EPA 300.0 05/14/21 01:21 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 12 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit LYitd Rice WQiLBbikxhibit €

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: BB-002-FD
Lab Code: H002949-12 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 15:05 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 18.2 mg/L 0.5 1 EPA 300.0 05/14/21 01:39 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 13 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 502
Lab Code: H002949-13 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 15:17 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 5.9 mg/L 0.5 1 EPA 300.0 05/14/21 01:57 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 14 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit &3

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 304
Lab Code: H002949-14 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 15:30 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 0.8 mg/L 0.5 1 EPA 300.0 05/14/21 02:15 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 15 of 19

Date of Report: 5/14/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiBbikxhibit &

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
May 14, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: 302
Lab Code: H002949-15 Collection Method: LKSURF2M
Matrix: Surface Water Sampled by: Lisa Pugh
Date/Time Sampled:  05/11/2021 15:58 Sample Receipt Information  See chain of custody.

Date/Time Received:

05/12/2021 10:06

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 5.6 mg/L 0.5 1 EPA 300.0 05/14/21 02:33 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H002949

Page 16 of 19

Date of Report: 5/14/2021



Environmental Laboratories, Inc.

Bloomington Detroit L¥N#d Rice WQILBhikxhibit &3
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746
952-456-8470 218-846-1465 218-440-2043

www.rmbel.info
Qualifiers and Definitions

Item Definition

RL Reporting Limit (Corrected for dilution factor when applicable due to sample preparation variation.)
DF Dilution Factor

HB Indicates test performed by RMB Environmental Laboratories - Hibbing.

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Date of Report: 5/14/2021

Work Order: H002949 Page 17 of 19
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Bloomington Detroit L¥N#d Rice WQILBhikxhibit 63
2200 West 94th Street 22796 County Highway 6 1111 7th Ave. E.
Bloomington, MN 55431 Detroit Lakes, MN 56501 Hibbing, MN 55746

Environmental Laboratories, Inc. 952-456-8470 218-846-1465 218-440-2043
www.rmbel.info

June 08, 2021
Laboratory Report

Save the Boundary Waters
Lisa Pugh

206 E Sheridan St

Ely, MN 55731

RE: Surface Water
Work Order :H003200

Enclosed are the results of analyses for samples received by the laboratory on 06/03/2021 08:35. If you have any
questions concerning this report, please feel free to contact me at (218) 440-2043.

Report approved by:

fL/,u?/f; & Vst

Kristin Hanson
Project Manager

Kristin.Hanson@rmbel.info

Detroit Lakes (DL) Certification / Accreditation Numbers: EPA Lab ID MN00918 « Minnesota Department of Health 027-005-336 « North Dakota Department of Environmental Quality R-187
Bloomington (BL) Certification / Accreditation Numbers: EPA Lab ID MN01091 « Minnesota Department of Health 027-053-475 « North Dakota Department of Environmental Quality R-231
Hibbing (HB) Certification / Accreditation Numbers: EPA Lab ID MN01082  Minnesota Department of Health 027-137-480 « North Dakota Department of Environmental Quality R-228

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H003200 Page 1 of 53 Date of Report: 6/8/2021



Bloomington
2200 West 94th Street
Bloomington, MN 55431

Environmental Laboratories, Inc. 952-456-8470
www.rmbel.info

Detroit LYVitd Rice WQiLSBbikxhibit 63

22796 County Highway 6 1111 7th Ave. E.
Detroit Lakes, MN 56501 Hibbing, MN 55746
218-846-1465 218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
June 08, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: Equip. Blank -VD
Lab Code: H003200-01 Collection Method: QC-BLANK
Matrix: QC-BLANK Sampled by: Lisa Pugh
Date/Time Sampled:  06/01/2021 13:57 Sample Receipt Information  See chain of custody.

Date/Time Received:

06/03/2021 08:35

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 <05 mg/L 0.5 1 EPA 300.0 06/03/21 16:32 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H003200

Page 2 of 53

Date of Report: 6/8/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiBbikxhibit 63

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

June 08, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: BB-001

Lab Code: H003200-02 Collection Method: LKDEPTH

Matrix: Wir-Surf Sampled by: Lisa Pugh

Date/Time Sampled:  06/01/2021 14:01 Sample Receipt Information  See chain of custody.

Date/Time Received:

06/03/2021 08:35

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 44.0 mg/L 0.5 1 EPA 300.0 06/03/21 16:49 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H003200

Page 3 of 53

Date of Report: 6/8/2021



Bloomington
2200 West 94th Street
Bloomington, MN 55431

Environmental Laboratories, Inc. 952-456-8470
www.rmbel.info

Detroit L¥Vitd Rice WQiLSBbikxhibit ¢

22796 County Highway 6 1111 7th Ave. E.
Detroit Lakes, MN 56501 Hibbing, MN 55746
218-846-1465 218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters
June 08, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731
Project: Surface Water Sample Description: Bottle Blank
Lab Code: H003200-03 Collection Method: QC-BLANK
Matrix: QC-BLANK Sampled by: Lisa Pugh
Date/Time Sampled:  06/01/2021 14:10 Sample Receipt Information  See chain of custody.

Date/Time Received:

06/03/2021 08:35

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 0.9 mg/L 0.5 1 EPA 300.0 06/03/21 17:07 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H003200

Page 4 of 53

Date of Report: 6/8/2021



“e@ RMB

Bloomington
2200 West 94th Street

Detroit L¥Néd Rice WQiLBbikxhibit 63

22796 County Highway 6 1111 7th Ave. E.

Bloomington, MN 55431
952-456-8470

Environmental Laboratories, Inc.
www.rmbel.info

Detroit Lakes, MN 56501
218-846-1465

Hibbing, MN 55746
218-440-2043

Laboratory Results Report To: Save the Boundary Waters Bill To: Save the Boundary Waters

June 08, 2021 Lisa Pugh NE Minnesotans for Wilderness
206 E Sheridan St 206 E Sheridan St
Ely, MN, 55731 Ely, MN, 55731

Project: Surface Water Sample Description: 301

Lab Code: H003200-04 Collection Method: LKDEPTH

Matrix: Wir-Surf Sampled by: Lisa Pugh

Date/Time Sampled:  06/01/2021 14:23 Sample Receipt Information  See chain of custody.

Date/Time Received:

06/03/2021 08:35

Analyte Result Units Sample DF Preparation Prepared Analysis Analyzed Analyte  Facility
RL Method Method Qualifiers

Anions by IC

Sulfate as SO4 23.0 mg/L 0.5 1 EPA 300.0 06/03/21 17:25 HB

The results in this report apply only to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Work Order: H003200

Page 