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Department of Environment and Natural Resources RECENED APPLICATION FOR

Minerals and Mining Program SMALL SCALE MINING PERMIT

Joe Foss Building JUL I 3 zmﬁ

523 East Capitol Avenue NG PROGRAM Pursuant to SDCL 45-6B:

Pierre, South Dakota 57501-3182 MINERALS & MINI Relating to Mineral Extraction in

Telephone: (605) 773-4201 Fax: (605) 773-5286 Operations Affecting Less Than
10 Acres Per Year & Removing
Less Than 25,000 Tons Per Year

Operator's Name: Cold Spring Granite Company

Mailing address:

117482 Granite West Road
Cold Spring, MN 56320

Telephone:

(320) 685-3621

Name and address of surface owner: (Enter additional owners on last page)

ZCoId Spring Granite Company
i17482 Granite West Road
Cold Spring, MN 56320

Legal description of affected land:

‘See Attachment
|
|

|
County: Grant

Minerals to be mined:
Granite

Size of affected land (acres):

.2 acres

Estimated acres disturbed per year:

.2 acres

Estimated tonnage mined per year: 15840

Estimated tons of ore per year: 4040

Overburden/waste tons per year: 11800

SMSCALE.doc

Physical address:

14982 485th Ave.
‘Milbank, South Dakota

Telephone:
(605) 432-9389
Fax:
(605) 432-5477
Name and address of mineral owner: (Enter additional owners on last page)

§Cold Spring Granite Company
17482 Granite West Road
Cold Spring, MN 56320

Name and address of operator's resident agent (if
operator is an out—of-g{ate corporation):

!C.T. Corporation System
/310 S. Coteau St.
Pierre, SD 57501

Proposed starting date:

As soon as permit is granted

Proposed completion date:
2062

Estimated working days per year:
312

Estimated duration of operation (years): 47

Reclamation type:
Wildlife Habitat Area
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INSTRUCTIONS (Reference SDCL 45-6B) Before a hearing on the permit may be conducted by the
SD Board of Minerals and Environment. the applicant

This application must be accompanied by: must submit the following materials:

1 A narrative description of the type of mining 1. Centified mail receipts confirming mailing
operation proposed and how it will be of notice to all surface owners and lessees
conducted pursuant to Section 54 (7). This pursuant to Section 17.
should include a description of the initial work
to develop the operation and a description of 2. A copy of the affidavit of publication
the workings during the operation. of notice pursuant to Section 186.

5 A narrative description of the measures to be & Proof of filing a copy of the application
taken to comply with the operating and with the Register of Deeds pursuant to
reclamation requirements of SDCL 45-6B-37 Section 15.

through 45-6B-46 pursuant to Section 54 (9).
4 A surety in an amount to be determined by

3. A map showing information sufficient to locate the department pursuant to Section 20 and
the affected land, including existing and 55.
proposed roads or access routes to be used in
connection with the mining pursuant to Section 5. A copy of instruments of consultation
54 (5). from all surface landowners, if different
than the owner of the minerals, including
4. A wildlife survey pursuant to Section 54 (8). written receipt of the operating and
reclamation plans pursuant to Section
o A fee of $100.00 pursuant to Section 55 12 and 13.

6. A list of the names and addresses of the land-
owners of the affected land.

STATE OF Minnesota Applicant hereby affirms that the mining will be
conducted pursuant to SDCL 45-68, or any
COUNTY OF _Stearns regulations promulgated thereunder; that he will
grant access to the Board of Minerals and
Onthis 7 dayof January . Environment or its agents to the area under
application from the date of the application and
20 16 before me personally appeared during the life of the permit as is necessary to
assure compliance with SOCL 45-8B.
Steve Chouanard who
: I declare and affirm under the penalties of
acknowledged himself to be the ENvironemental Engineer perjury that this claim (petition, application,
(Title) information) has been examined by me, and to
: the best of my knowledge and belief, is in all
for Cold Spring Granite Company and that things true and correct.
e e
orized to execute the Application for Small Scale Mining e
Permit for the purpcses confained therein, Signature
Environmental Engineer
Title
1/6/2016
Date
ROR DEPARTMENT USE ONLY

PERMIT NUMBER:

Chairman. SD Board of Minerals & Environment

SMSCALE.doc Page 2




RECEIVED
JUL 13 2016

MINERALS & MINING PROGRAM

Legal Description

Lot Two (2) of Cold Spring-Dakota Granite Second
Addition located in Outlots A, Three (3), Four (4), Five (5)
and Seven (7) of Section Thirteen (13), Township One
Hundred Twenty (120) North, Range Forty-eight (48) West
of the Sth P.M., Grant County, South Dakota



RECEIVED

SD EForm - 2088LD Vi JUL 13 201

MIN
STATE OF SOUTH DAKOTA ERALS & MINING PROGRAM
BEFORE THE SECRETARY OF

THE DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES

IN THE MATTER OF THE
APPLICATION OF .
. —Col& 900 Y CERTIFICATION OF
ImMull Pt Granide ~ Lo
APPLICANT

STATE OF Vh WY 1556-51,\‘
COUNTY OF 5%2“ YNk,
L _M‘/ﬂ, the applicant in the above matter after being duly

SWorn upon oatFx’hcrcby certify the following ihformation in regard to this application:

S S v S’

1 have read and understand South Dakota Codified Law Section 1-40-27 which provides:

"The secretary may reject an application for any permit filed pursuant to Titles 344 or 45,
including any application by any concentrated swine feeding operation for authorization to
operate under a general permit, upon making a specific finding that:
(1) The applicant is unsuited or unqualified to perform the obligations of a permit holder
based upon a finding that the applicant, any officer, director, partner, or resident general
manager of the facility for which application has been made:
(a) Has intentionally misrepresented a material fact in applying for a permit;
(b) Has been convicted of a felony or other crime involving moral turpitude,
(c) Has habitually and intentionally violated environmental laws aof any state or the
United States which have caused significant and material environmental damage;
(d) Has had any permit revoked under the environmental laws of any state or the United
States; or
(e) Has otherwise demonstrated through clear and convincing evidence of previous
actions that the applicant lacks the necessary good character and competency to reliably
carry out the obligations imposed by law upon the permit holder, or
~(2) The application substantially duplicates an application by the same applicant denied
within the past five years which denial has not been reversed by a court of competent
Jurisdiction. Nothing in this subdivision may be construed to prohibit an applicant from
submitting a new application for a permit previously denied, if the new application
represents a good faith attempt by the applicant to correct the deﬁczenczes that served as the
basis for the denial in the original application. ; : "

S o

All applications filed pursuant to Titles 344 and 45 shall include a certification, sworn'to "™
under oath and signed by the applicant, that he is not disqualified by reason of this section from
obtaining a permit. In the absence of evidence to the contrary, that certification shall constitute a
prima facie showing of the suitability and qualification of the applicant. If at any point in the
application review, recommendation or hearing process, the secretary finds the applicant has
intentionally made any material misrepresentation of fact in regard to this certification,
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consideration of the application may be suspended and the application may be rejected as
provided for under this section.

Applications rejected pursuant to this section constitute final agency action upon that
application and may be appealed to circuit court as provided for under chapter 1-26."

I certify pursuant to 1-40-27, that as an applicant, officer, director, partner, or resident general
manager of the activity or facility for which the application has been made that [; a) have not
intentionally misrepresented a material fact in applying for a permit; b) have not been convicted
of a felony or other crime of moral turpitude; c) ltave not habitually and intentionally violated .
environmental laws of any state or the United States which have caused significant and material
environmental damage; (d) have not had any permit revoked under the environmental laws of
any state or the United States; or e) have not otherwise demonstrated through clear and
convincing evidence of previous actions that I lack the necessary good character and competency
to reliably carry out the obligations imposed by law upon me. I also certify that this application
does not substantially duplicate an application by the same applicant denied within the past five
years which denial has not been reversed by a court of competent jurisdiction. Further;

“I declare and affirm under the penalties of perjury that this claim (petition, application,

information) has been examined by me, and to the best of my knowledge and belief, is in all
things true and correct.”

Dated this 23 day of %W’k«y ,20 lQ’ .
Z
,)‘f{‘ e (Ao qunacd

Applicant (print)

Applicant (sigature) K

Subscribed and sworn before me this _7%"* day of Aau ,20 lo

GO

3 N&Ery"P‘uEB‘(Ei_g'rﬁth?éT . T AT N

My commission expires: __ 112\ \10

LEAH ANN SUESS
NOTARY PUBLIC-MINNESQTA (SEAL)

My Comm. Exp. Jan, 31, 2020 :

PLEASE ATTACH ANY ADDITIONAL INFORMATION NECESSARY TO DISCLOSE
ALL FACTS AND DOCUMENTS PERTAINING TO
SDCL 1-40-27 (1) (a) THROUGH (e).
ALL VIOLATIONS MUST BE DISCLOSED, BUT WILL NOT
AUTOMATICALLY RESULT IN THE REJECTION OF AN APPLICATION
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RECEIVED
JUL 13 2016

Small Scale Mining Permit MINERALS & MINING PROGRAM

Application For

With
South Dakota Department of Environment and Natural Resources

Minerals and Mining Program

Land exchange with Dakota Granite near Permit Area 373, Carnelian 3

Quarries located near Milbank, South Dakota

Applicant:

Cold Spring Granite Company
17482 Granite West Road
Cold Spring, MN 56320
320-685-4808
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RECEIVED

JUL 13 2016

MINERALS & MINING PROGRAM
Small Permit Application

SDCL 45-6B-54(7) A narrative description of the type of mining operation and how it
will be conducted.

This mining permit application is about a parcel of land exchanged on Map 1, Plat
Map. This property line has been in dispute for years and this exchange was a way to
clear up the misconception of the property line. Cold Spring Granite is transferring 2.1
acres to Dakota Granite. Cold Spring Granite Company is adding .20 acres to the
current mining operation. This area that is added has been mined in the past and has
very little potential for future mining. At most 15,840 tons of usable granite could be
mined from the new area per year. The tonnage is estimated by if the whole .2 acres of
land get taken down 20 ft. per year. That is unlikely because of the location of the area
on the border of Dakota Granite's property. The mining will continue in Permit area 373
and all conditions for that permit will be used to cover this new .20 acres.

The equipment used in the quarmy hole covered by Permit 373 is a loader, drill rig,
rock buggy and a couple of wire saws. The process for extraction of granite is basic
and does not contain much blasting. The holes are drilled with the drill rig; wire is feed
through the holes and hooked to the wire saw. The wire saw cuts the block of granite
loose. The loader then comes in and removes the block. The rock buggy is a support
vehicle.

Due to the land exchange, the permit boundary is being expanded and modified
per the requirements of ARSD 74.29.03.02(2)

SDCL 45-6B-54(8) A preliminary wildlife survey will be conducted. Cold Spring Granite
requested a survey by the local Game, Fish and Parks officer, Stan Michals. He
reviewed the area and the initial wildlife survey. Mr. Michals stated that the original
surveys are still pertinent for the new permitting effort. He did state that new
endangered species might have critical habitat in the area. There is no species
occurrence data available for the location of the expansion letter. The letter from Mr.
Michals follows in the attachments.

ARSD 74.29.03.02 (2). New permit application required. A new permit
application is required for major modifications. Major modifications include the
following:

(1) The addition of proposed affected land not within the approved permits
area. The new land in the exchange is outside of the permit boundary.

(2) The expansion of the boundaries of the permit area. The boundary of the
permit will be expanded in areas and lessened in others do to the land
exchange with Dakota Granite.



(3) A change in the overall post mining land use of the affected land. No
change will happen in the post mining land use.

(4) A change in the permit which may adversely affect surface or groundwater.
No change in the permit will adversely affect surface of ground water.

(5) The

initiation of milling capabilities, excluding crushers. No milling

capabilities will be initiated in this new area

ARSD 74:29:07:02. Minimizing of Adverse impacts

1)

2)
3)

4)

5)

6)

7)

8)

9)

The mine operation facilities are already in place and no surface disturbance
will happen because of the new .2 acres.

The mine facilities are in place so no land will be cleared.

The area of the new permit already has visual screening because it already is
in an existing mine permit area.

This permit expansion area will have no more impact on surface and ground
water. The expansion area is already near permit area 373, that has no affect
on surface and ground water.

Cold Spring Granite has fences and gates for the existing quarry and Dakota
Granite has the same set up for their side of the affected area.

No impacts on wildlife will be felt because this expansion area is in an active
quarry where no wildlife is present. Stan Michals, from the Department of
Game, Fish and Parks, in a 1-22-16 letter indicated the surveys for the initial
permitting areas are still pertinent. Since the time of the first permit two
species have been added to the Endangered Species Act of 1973. The
Dakota Skipper and Poweshiek skipperling are endangered species that may
be located in this area of Grant County. No species occurrence data is
available for the expansion area

All locations of garbage dumps and topsoil stockpiles will be included on Map
2, site map. Being that this area is only .20 acres, all waste will be controlied
the same as they are for the larger quarry area. No environmental impacts
will be from grout in the expansion area.

Very little mine waste and spoil will be produced in this area if any granite is
quarried at all.

The mine facilities are in place for Permit Area 373 and will be used for this
small permit area.

10) The integration of the mine operations planning with the reclamation plan will

be easily done because the expansion area is only .2 acres. The expansion
area will be covered for reclamation by large scale permit 373.

ARSD 74:29:07:17 and SDCL 45-6B-9 Underground mines



There are no underground mining areas connected to the granite quarry
SDCL 45-4B-8 previously mined lands
The locations of such mining activity existed prior to July 1, 1971.

SDCL 45-6B-32 Grant of permit if application in compliance with law—grounds
for denial. The Board of Minerals and Environment shall grant a permit to an
operator if the application complies with the requirements of this chapter and
all applicable local, state and federal laws. The board may not deny a permit,
except for one or more of the following:

1. The application is incomplete or the surety has not been posted

The surety is set up for Permit 373 for $168,807. That should cover the new
boundary area set up by this permit

2. The applicant has not paid the required fee;

The fee is included in with the mine permit application.

3. Any part of the proposed mining operation, the reclamation program,
or the proposed future use is contrary to the laws or regulations of this
state or the united States:

Cold Spring Granite has designed this quarry operation to comply with the laws
and regulations of the state of South Dakota and the United States.

4. The mining operation will adversely affect the stability of any
significant, valuable and permanent man-made structures located
within 200 ft. of the affected land, except where there is an agreement
between the operator and the persons having an interest in the
structure that damage to the structure is to be compensated for by the
operator:

The only significant, valuable, and permanent man-made structures located
within 200 ft. of the affected areaq, belong to the other quarry operator. An
understanding exists between Cold Spring Granite and Dakota Granite that should



Cold Spring Granite cause any damage to Dakota Granite's equipment of structures;
Cold Spring Granite will compensate Dakota Granite for such damage.

5. The mining operation would be in violation of any county zoning or
subdivision regulations

Cold Spring Granite, at the time when they applied for a large mining permit 373,
requested and received a letter from Grant County Commissioners stating that to the
best of their knowledge, we are in compliance with all county ordinances' and
requirements. On January 11, 2016 Grant County Planning and Zoning office sent a
letter to Coldspring stating that Cold Spring Granite Company is in compliance with
Grant County Zoning Regulations. It also stated that the Plat Recording was completed
in the Register of Deeds Office on 12-15-2015 for the land exchange between Dakota
Granite and Cold Spring Granite.

6. The proposed mining operation and reclamation cannot be carried
out in conformance with the requirement of 45-6B-35

The proposed mining operation and reclamation can be carried out in the
land exchange area with the conformance requirements because the existing
permit covers the area and meet the requirements. The expansion area can be
reclaimed in conformance with the requirements.

7. The Operator is curently found to be in violation of the provisions of this
chapter with respect to any mining operation in this state.

Cold Spring Granite has no current violation of the provisions of this chapter with
respect to any of its operation in South Dakota.

8. The land is unsvitable for a mining operation, as determined pursuant 45-6B-
33:

SDCL 45-6B-33. As pursuant to ARSD 74:29:02:01, each section of this statute needs
to be addressed.

SDCL 45-6B-33 Unsvitable land - No permit issued. No permit may be issued for the
mining operation proposed on unsuitable land. Land is unsuitable if the following
conditions cannot be satisfactory mitigated:



The land in the land exchange area are suitable for mining operation since they
have already been used for mining operations in other permits.

1. Reclamation of the affected land pursuant to the requirements of this chapter
is not physically or economically feasible:

The land around this site can and will be reclaimed, along with the rest of the
quarry covered under permit 373.

2. Substantial disposition of sediment in stream or lake beds, landslides, or water
pollution cannot feasibly be prevented;

If granite is removed from this area the spoils and sludge from the wire saws will
be removed and placed on the Grout pile for the reclamation plan. All water used in
sawing flows to a holding area and is pumped to holding ponds to let sediment settle
out of the water.

3. The adverse effects of the proposed mining operation on the historic
archeological aspects of affected or surrounding land outweigh the benefits of
the proposed mining operation:

Under ARSD 74:29:10:01: since the .20 acre expansion area is already within the
permit boundaries of Dakota Granites mine permit, it is exempt from special,
exceptional, critical, or unique lands determination requirements.

There are no known historic or archaeological aspects on the affected or
surrounding land. On the Large Mine Permit 373 Mr. Robert J. Stahl of Aberdeen, SD
had conducted a search of the property to identify any potential historic or
archeological sites and he found none. A copy of the study was submitted with the
permit 373. Since this site is in between two quarries that were in use at the time of the
study. The area in question was researched and cleared.

4. The proposed mining operation will result in the loss or reduction of long-range
productivity of aquifer, public and domestic water wells, watershed lands,
aquifer recharge areas or significant agricultural areas.

Operations have been ongoing in this area for some 70 years with no adverse
affects to any water supplies. The little area added for this permit will not add anymore
water use to the site. When the operation stops in 100 years, the quarry hole will fill with
water from natural precipitation and will become a reservoir of water in the area. The
post mining land use will have the potential to benefit the surounding area during
periods of drought.



5. The biological productivity of the land is such that the loss would threatened or
endangered species of wildlife indigenous to the area:

Being this area is in between two quarries, no forms of wildlife live there anymore.
In the 1990 permit 373 Mr. Arlo Haase, the conservation officer of the area, makes a
statement to this in his letter which is in Permit 373. He makes no comment of any
endangered or threatened species in the area. The local wildlife that surrounds this
area and could possibly travel through the expansion area includes whitetail deer,
pheasant, partridge, cottontail rabbits, jack rabbits, red fox, raccoon, mink and a
variety of birds including robins, blue jays, blackbirds, crows and swallows.

In a 1-22-146 letter from Stan Michals of the South Dakota Department of Game,
Fish, and Parks, Stan agrees with the initial permit survey. He does however state that
two new endangered species could have critical habitat in Grant County. Species
occurrence data is not available for the expansion area. With the expansion area
being in the middle of two quarries for many years there is no chance that these
endangered species use this area as critical habitat.

6. The Board finds that any probable adverse socioeconomic impacts of the
proposed mining operation outweigh the probable beneficial impacts of the
operation.

Small scale operations are exempt from socioeconomic requirements as
provided under SDCL 45-6B-33.2. The quarry operation has been around for 70 years
and has greatly benefited the surrounding communities.

SDCL 45-6B-35, Mining operations -Applicable law. Every operator to whom a permit
is issued pursuant to the provisions of this chapter may engage in the mining
operation upon the affected lands described in the permit. Upon the performance of
the subject to SS 45-6B-36 to 45-6B-44, inclusive with respect to such lands.

A Narrative description of the measures to be taken to comply with the
operating and reclamation requirements of SDCL 45-4B-37 through 45-4B-
46, ARSD 74:29:02, and ARSD 74:29:06 through ARSD 74:29:08.

Grading: SDCL 45-6B-37, ARSD 74:29:07:03, and ARSD 74:29:07:04

ARSD 74:29:07:03 grading and Backfiling—Necessity



1) Public Safety and welfare; The expansion area will be incorporated into the
reclamation plan of permit area 373. The area will be reclaimed as a wildlife
area and allowed to naturally fill the rain water. The area around the quarry
hole will be protected by the placement of a barricade of granite blocks.
This is designed to alert everyone entering the area that a hazard exists.
Fencing is already in place around the exciting quamry area. Since the
expansion area is inside the existing quary it is already fenced in. Barricades
of granite will be placed by the edge of the expansion area.

2) Technical and economic feasibility; It would not be technically feasible to
backfill an area when the areas around it are going to be filled with water.

3) Surface and Mineral Ownership; Cold Spring Granite Company will continue
ownership throughout the reclamation process

4) lLand use requirements; The expansion area does not have special land
requirements.

5) Pollution potential; The expansion area will be reclaimed as a wildlife area
and will add a source of clean water to the area. No pollution potential
exists with this reclamation plan.

6) Mineral resources value; Cold Spring Granite will continue to mine until it is
not economically feasible to mine. At that point the mineral value will be so
low so the reclaimed wildlife area will be more valuable.

ARSD 74:29:07:04. Grading and backfilling, criteria.

1) Allreclaimed Slopes and slope combinations must meet the Following
requirements:

a. Be visually and functionally compatible with the configuration of the
surrounding area; The edge of the quarny near the expansion area will
be covered with topsoil and grasses planted. When the quarry fills with
water the wildlife area will be a desirable contrast to the farmland in
the area.

b. Be suitable for the Post mining Use; The intended post mining land use
will be a wildlife habitat area. Since the edges will be planted and
have a granite barrier for safety, the area will provide wonderful
habitat for fish, waterfowl and other water animails.

c. Be structurally stable; Being that the quarry walls are solid granite and
there is very little slope towards the quarry it is extremely structurally
sound. The granite barrier will also prevent edges collapsing into the
quarry hole.

d. For fill slopes or other slopes composed of unconsolidated material,
not exceed the angles of repose; There will be no slopes in the
expansion area. The grout mined out of this area has a natural angle



2)

3)

of repose of approximately 1:1 or 45 degrees. The grout pile has a
natural slope on the sides.

All grading, backfilling, and topographic reconstruction must control erosion
and sedimentation, protect areas outside the affected land from slides or other
damage, and minimize the need for long-term maintenance. Erosion control
measures must be implemented during all phases of construction, operation,
reclamation, and closure. Detailed plans indicating dimensions, location,
spacing, and design of erosion control techniques are required;

The expansion area is already located in between two quarries and will
not cause any more erosion or sedimentation. The erosion control measures
are already in place and the detailed plans are covered by permit area 373.
The expansion area will have granite blocks along the edge to reduce
erosion.

All grading, backfilling, and topographic reconstruction must be completed as
soon as feasible after mining ceases. The operator shall establish reasonable
timetables consistent with good mining and reclamation practices; The
reclamation process will begin in the expansion area at the same time as in
Permit area 373. The reclamation timetable states that reclamation will begin
as soon as the quarry has been exhausted of all usable granite. At this time it
is not feasible to identify any date for this work to be done. When it starts it will
be a 3 year process of reclamation. The first year will be building removal and
grading of quarry edge then seeding of quarmy edge. It will be closely
monitored for the next 2 years then trees will be planted. It will be yearly
checked after that for 10 years.

4) Depressions for the accumulation of water are not allowed unless they are

consistent with the approved post mining land use; The post mining land use
will be a wildlife habitat area and the water will be allowed to fill up the
existing quarry and expansion area.

5) Original drainage must be preserved as much as possible. Alternative

6)

drainage may be approved by the board if it is functionally compatible with
and complements the prevailing hydrologic balance of the surrounding area;
The original drainage in the area has not been changed. The new expansion
area or the original quarry area has not affected the original drainage.

When high wall reduction or elimination is not proposed, the applicant must
provide justification demonstrating that such reduction or elimination is
impossible, impractical, or aesthetically undesirable. If they are not
eliminated, all high walls must be stabilized; The high wall cannot be reduced
because it is part of the natural ground and trying to reduce it would only



destabilize a larger area then just the quarry. Being that the expansion area
within the quarmy is going to be a wildlife habitat area the high wall will not be
a factor. The quarry will fill with water and will not be seen. Also the granite
barrier along the edge will work as a natural guard from going over the high
wall.

74:29:06:01. Presubmission conference -- Determination of post mining land
use. The area of the expansion being so small at only .2 acres it was
determined that the reclamation will be covered by permit 373. The
expansion area edge will be graded and covered with topsoil then planted
with native seeds in the spring. The larger part of the expansion area will be
under water in the wildlife habitat area.

74:29:06:02. General requirements for determination of reclamation type.
For all reclamation types the applicant must present a management plan for the
purpose of determining the reclamation type that does the following:

(1) Demonstrates that the affected land has the capability of meeting
reclamation criteria in chapter 74:29:07. The expansion area is small and will
easily meet reclamation criteria

(2) Demonstrates that the post mining land use is compatible with
surrounding land uses. Since the expansion area is surrounded by other quarries
that are going to be made into Wildlife habitat area it only makes since that it
does too. Farmland is what surrounds the quarries at this time and a wildlife
habitat area will be good for wildlife and also supplies an emergency source of
water if needed by local farmers.

(3) Details support and maintenance activities required for successful
implementation. Test reclamation plots were set up and have been growing for
10 years. They can be found below in Revegetation ARSD 74:29:07:06 section 3.

(4) Includes assurance that the proposed post mining land use meets the
following requirements:

(a) Is obtainable according to data on expected need and market. The quarry
will not shutdown as long as there is a market for the product and it is feasible to
extract it.

(b) Is supported by commitments from public agencies where appropriate.
Local wildlife conservation officer gave support for the reclamation plan. He
committed on the wildlife that would benefit from the wildlife habitat area.



(c) Is practicable on the basis of private financial capability for completion of
the proposed operation. Cold Spring Granite Company has put up bond that
demonstrates its ability to take on the financial responsibility of the reclamation.

(d) Is planned pursuant to a schedule attached to the reclamation plan that
integrates the mining operation and reclamation with the post mining land use.
No reclamation plan can be scheduled for the expansion area. The area is
located in a quarry that could run for 100 more years.

(e) Is consistent with existing state and local land use plans and programs. The
state and county government agencies understand the reclamation plan for
the expansion area.

(f) Is of a beneficial use. A wildlife area is more than just beneficial to wildlife. It
is a place of recreation for locals and can be used as an emergency source of
water for local farmers and residents.

74:29:06:03 Economic study required for determination of future mineral
exploration and development as reclamation type. The amount of granite in
the expansion area is not that great. The economical impact of these .2 acres
cannot determine the future reclamation plan. The amount of usable granite
throughout the quarry site cannot be determined at this time because it is not
feasible giving the size of the granite deposit.

74:29:06:04 Alternative post mining land use. The only post mining land use
considered for this property is wildlife habitat areq, so this does not apply to the
expansion areaq.

Disposal of Refuse: SDCL 45-6B-38, ARSD 74:29:07:05, and ARSD 74:29:07:13.

The non-usable granite, called grout will be minimal in the expansion areq,
because it acts as a natural property boundary between the two quarries. It there is
any grout produced it will be hauled over to the Grout pile by Permit 008 and crushed
by Fishers Sand and Gravel. The disposal of tfrash and other waste materials will be
handled with the waste materials accumulated from the large scale permit area 373
that is adjacent to the expansion area. The trash disposal facilities for the expansion
area will be located near the office on the north side of the Permit area near 150t
street. This area can be seen on Map 2, site map.

Revegetation: SDCL 45-6B-39, ARSD 74:29:02:10, ARSD 74:29:07:06



ARSD 74:29:07:06. Revegetation. Revegetation must meet the following general
requirements.

D)

2)

3)

Vegetative species and composition must be appropriate for the post mining
land use. The species of vegetation to be used must be described in the
reclamation plan, indicating the composition of seed mixtures and plant
types and the seeding and planting rates per acre. Vegetative species and
composition must be selected in consultation with the local conservation
district, the landowner, and the department of game, fish, and parks if wildlife
habitat is included as a post mining land use. Infroduced, naturalized, or
nonnative plant species may be used only if they are suitable for the post
mining land use and are approved by the board; The expansion area is in the
middle of the quarry and will have very little area to revegetate. The edge of
the quarmry near the expansion area will have native grasses planted. Most of
the expansion area will be under water as the quarmy fills with water to make
a wildlife habitat area. This area will also be covered by permit area 373.

In permit 373 the area Soil Conservation Service Agent, Mr. Odell Greene,
had examined the plan and made recommendations for plant selection,
seed mixtures and planting rates per acre.

Based on recommendations by Mr. Greene in 1983, a native grass seeding
mixture will be used. This willinclude 20% Switch Grass, 60% Little Blue Stem,
and 20% Side Oats Grama. Tree species will include 50% Cottonwood and
50% Norway pine on 14 foot centers. Due to the current letter from the NRCS,
Green Ash was removed as a tree and the center position of trees was
changed.

The area Conservation Officer, Mr. Arlo Haase, also examined the plan
and provided a letter of recommendation available later in this small permit
application.

Cold Spring Granite Company is the only owner of this land.

The applicant must develop methods and procedures for revegetation
which incorporate reference areas, baseline data comparisons, or other
procedures to determine post reclamation revegetation success. Very little
revegetation will take place in the expansion area. The revegegation that
will happen will be done like the reference areas described in the next
section (3). Cold Spring Granite Company set up test reference area near
Quarry No. 1 during the permit process for permit 373 that will cover the
expansion areaq.

A reference area may serve as a basis for comparatively measuring
reclamation success. Reference areas must meet the following requirements:



a. Be large enough to make comparisons. The area that was set up for
the test plot was 100 feet by 100 feet and served as the test plot for all
three quarries and the expansion area.

b. Be located in areas where they will not be affected by future mining
while serving their designated use. The test plot is on top of a small
grout pile to the East side of Quamy No. 1 that will be set aside for 10
years for this purpose.

c. Be managed in a way that will not cause significant changes in the
cover, productivity, species diversity, and composition of the
vegetation. The test plot was not disturbed for 10 years other then in
June to monitor the growth.

d. Be representative of the post mining land use. The test plot will be
constructed and vegetated in accordance with the standard
reclamation plan of the application for permit 373 and the expansion
area.

4) Seeding and planting must be done in accordance with accepted
agricultural practices. Affected lands shall be seeded during the first normal
period of favorable planting conditions after final topsoil preparation, unless
an alternative plan is approved. Any rills or gullies that would preclude
successful establishment of vegetation or achievement of the post mining
land use must be removed or stabilized. As areas become available for final
reclamation, the seedbed will be prepared and planted in the spring of the
year. The frees will be planted after the grasses have had two growing
seasons to become established. Rills and gullies will be removed before
revegetation begins.

Topsoil Salvage: SDCL 45-6B-40 and 74:29:07:07.

74:29:07:07. Topsoil management. In addition to the requirements of SDCL 45-6B-40,
topsoil must be managed as follows:

1) All salvageable topsoil or other suvitable material must be removed from the
areas of affected land before the land is disturbed. The board may authorize
topsoil to remain on areas where minor disturbances associated with
construction and installation activities will occur, such as light-use roads, signs,
ufility lines, fences, and monitoring stations, provided that the minor
disturbances will not adversely affect the soil resource. The topsoil from the
expansion area will be stockpiled before the sand, gravel and clay is removed.
The topsoil that can be salvaged from the .20 acre expansion area would be
along the ledge indicated in Map 2, Site Map. The area by estimation would



be about 40 feet long by about 10 feet wide and é inches deep. This comes to
about 7.5 cubic yards.

2) Where long-term disturbances will occur, the board may authorize the
temporary distribution of a portion of stockpiled topsoil or other suitable
material to enhance stabilization of affected lands during periods of interim
reclamation and temporary cessation of operations under the following
conditions. The area of expansion is in a quarry that runs year round and does
not have temporary cessation of operations.

a. The topsoil or subsoil capacity and productive capabilities are not
diminished by the distribution or can be restored. Topsoil piles are not
distributed is this area because it is under operation.

b. The topsoil is protected from erosion. Topsoil used in the expansion area
will be protected from erosion by the granite barrier.

c. The topsoil will be available for final reclamation. Topsoil from the
expansion area will be stored at a different location near permit area
373. The location of topsoil stockpile will be at Map 2, Site map.

3) The board may require topsoil or other suvitable material to be analyzed by the
operator prior to replacement to determine if fertilizer or other soil amendments
are necessary to establish and sustain the required vegetation. The initial
removal of topsoil will go into a long term stockpile for final reclamation.
Should the board determine a need to analyze this soil prior to final use, the
process will be done.

4) Topsoil stockpiles must be marked with legible signs containing letters not less
than six inches high in sufficient locations to clearly identify stockpiles. Such
signs must be in place from the time stockpiling begins. The stockpile from the
expansion area would be minor if any. The topsoil would be added to the pile
for permit 373. A granite block with metal signs and letters six inches high wiill
be placed on all four sides of the topsoil pile. The pile is expected to be
approximately 300 feet wide by 200 feet long and 25 feet high. The blocks and
metal signs will be durable to withstand the 50 to 100 year duration of these
operations. Stockpile location will be shown on Map 2, site map.

5) Topsoil or other suitable material shall be distributed as necessary to establish
and sustain the required vegetation. The reclamation plan must contain an
estimate of topsoil necessary to complete reclamation. The topsoil needed for
the expansion area is an estimate based on the current quarry ledge. This may
change based on quarry expansion. The current edge is 40 feet long with a 10



foot buffer would be 400 square feet. With é inches of topsoil it would be 200
cubic feet of topsoil. All topsoil estimates are in the large scale permit 373.

6) ) If excess topsoil is present, the board may approve the use of the excess for
reclamation purposes elsewhere. Based on the numbers from Permit 373, there
will be excess topsoil available. No excess topsoil will be available from the
expansion aredq.

7) Trees, large rocks, and other waste material which may hinder redistribution of
topsoil must be separated from the topsoil before stockpiling; All Trees, large
rocks, and other waste material will be removed before the topsail is stockpiled
for future reclamation. Very little soil will come from the expansion area.

8) If the amount of topsoil necessary for reclamation does not exist on the affected
land, other suitable material such as subsoil may be used as a topsoil substitute
if it can be demonstrated that the material is capable of establishing and
sustaining the required vegetation. If other suitable materials are used in lieu of
topsoil, they must be managed in accordance with all topsoil requirements in
this section and with the following:

a. Topsoil substitute stockpiles must be segregated from topsoil stockpiles
and signed as substitute topsoil stockpiles. Based on the estimates of
topsoil available and need, no substitute material will be needed.

b. In addition to soil analyses, the board may require test plots to determine
the suitability of topsoil substitutes as a plant-growing medium. No
substitute soils will be needed, abundant amount of topseil available.

Hydrologic Balance: SDCL 45-6B-41, ARSD 74:29:02:11, ARSD 74:29:07:08 through ARSD
74:29:07:12, and ARSD 74:29:07:27.

Since this area was previously mined in would have no new affect on the water
in the area. Mining in the expansion area will have no affect on the hydrological
balance.

Sides, Subsidence or Damage Protection: SDCL 45-6B-42 and ARSD 74:29:07:16.

Since this expansion area is already located between two permitted quarry
areas this is covered. Cold Spring Granite Company has chain link or barbed wire
fence and a gate located in place along the township road with signs warning people
to stay out, "Danger”. Granite blocks were also placed around the perimeter of the
quarry to form a barricade. Signs will be posted every 500 feet warning people to
"Keep Out". As Far as the Dakota Granite side of the areq, it should be covered by



Dakota Granites permit. As for subsidence, there is no chance for this. The land
around the quarry is solid granite and goes deep into the earth. The granite will not
cave or slowly sink into the earth.

Spoil Piles, Weeds: SDCL 45-6B-43, ARSD 74:29:07:14, and ARSD 74:29:07:15.

The expansion area will be within an existing Cold Spring Granite quarmy that
currently controls two noxious weeds. The same weed control method will be used for
the expansion area as it is for the original quarry area. The two noxious weeds are
identified as Canadian Thistle and Leafy Spurge. Any infestation of either of these
weeds will be controlled by spraying with an appropriate chemical during the spring
emergence. This will be followed by mowing as needed during the summer before the
plants go to seed. Additional chemical control will be applied during the late summer
as needed to control late growth.

Landowner Consultation, reclamation Type Development: SDCL 45-6B-44 and ARSD
74:29:06.

The proposed reclamation plan for this area is a natural wildlife area that will fill
with water. The reclamation plan for Permit 373 will be used for this .2 acre area. All
adjacent landowners were contacted and it was approved with permit 373. Dakota
Granite will be sent a copy of the small permit application before it is submitted; a
certified mail return receipt will be submitted.

Reclamation Choices, Operators Requirements: SDCL 45-6B-45, ARSD 74:29:07:18
through ARSD 74:29:07:26 and ARSD 74:29:07:01.

The choice of reclamation for the expansion area is wildlife habitat area. All operator
requirements for this permit area will be covered by Cold Spring Granite Company. The
expansion area will be reclaimed at the same time as the larger permit area.

Reclamation Timetable, Planting not required under certain conditions, Concurrent
Reclamation: SDCL 45-6B-46 and ARSD 74:29:08.

This area is not scheduled for reclamation in the next year and a half. The area is many
years away from being in a position for any reclamation to be completed. At this time
it is not feasible to identify any date for this work to be done.

74:29:08:01. Requirements for concurrent reclamation. The expansion areais in
between two existing quarry so no reclamation can be conducted before the
larger quarry is shutdown and ready for reclamation.



74:29:08:02. Requirements for interim reclamation. The expansion area isin
between two existing quarmy so no reclamation can be conducted before the
larger quarry is shutdown and ready for reclamation.

74:29:08:03. Requirements for final reclamation. The expansion area cannot
have final reclamation done until the other quarry is ready to have final
reclamation. Reclaiming the expansion area first would have an adverse affect
on other mining operations.

74:29:08:04. Disturbance to avoid requirements -- Board order. Since the
expansion area is within the existing quarmry boundary, this does not apply.

Post closure Plan: SDCL 45-6B-91

The post closure plan for this area would be incorporated with the post closure
plan for permit area 373. Since this area is smaller and connects to permit 373
all reclamation would be done whenever permit area 373 is done. The post
closure plan for Area 373 is Wildlife Habitat area and will be planted and
monitored like the test plots mentioned above in Section ARSD74:29:07:06.

1) Treatment of Tailings. This does not apply to this site

2) Operation of monitoring systems. Cold Spring Granite will fence the
area and allow vegetation to become established. Revegetation will
be monitored and followed like the test plots for Area 373 in Section O)
above. Any erosion problems or lack of vegetation efforts will be to
stabilize the erosion and reseed the area to help with vegetation
growth.

3) Inspection and Maintenance activities to ensure compliance with
all applicable reclamation, design, and operating criteria. Cold Spring
Granite will monitor revegetation success and any erosion concerns
well the reclamation is taking place.

4) Procedures for maintaining the final cover and controlling erosion
and fugitive dust. Erosion and none vegetative areas will be monitored
and corrected throughout the reclamation process.

Critical Resources: SDCL 45-6B-92



Since the area in question has been mined between two different mining
companies for over 50 years, there are no knew critical resources that would be

affected.
1.

N

10.

Wildlife: No wildlife living in expansion area. It has been mentioned
in other areas that two endangered species might have critical
habitat in Grant County. No data shows they are in the expansion
area and with current mining operations it is unlikely any wildlife live in
the expansion area.

Aquatic Resources: No water flows naturally into the area.

Vegetation: Plant life living in the expansion area is very minimal
and the endangered species are not known to be present in the
expansion areq.

Water: No drinking water is affected by this area.

Visual Resources: The area is in a quarry hole so it does not cause
any visual constraint

Soils: Most of the soil from this area was removed many years
before this permit.

Cultural Resources: Nothing is of any historical or cultural
significance.

Air Quality: There are no homes or recreational areas near the
qguarry. There are only more quarries and farm fields.

Noise: There are no homes or recreational areas near the quarry.
There are only more quarries and farm fields.

Land designated as special, exceptional, critical, or unique: This
expansion area borders permit area 373 and that had no special land
designations.

74:29:07:01. General requirements for all reclamation types. All mining
operations must comply with the general requirements in §§ 74:29:07:02 to
74:29:07:17, inclusive, and with the following requirements:

(1) Reclamation must rehabilitate the affected land to a condition that

meets the selected post mining land use.
expansion area is wildlife habitat.

The post mining land use for the
The edge of the expansion area will be

planted with native plants and monitored for years.

(2) All reclamation activities are subject to the concurrent, interim,
final reclamation requirements of chapter 74:29.08.

and
The location of the

expansion area makes so that there will be no interim reclamation.



(3) All reclamation required by the approved reclamation plan must be
completed prior to final and full bond release. All reclamation will be
completed soon after the quarry is closed.

74:29:07:08. Hydrologic balance -- Water quality. To minimize disturbances to
the prevailing hydrologic balance of the affected land and adverse effects on
the quality and quantity of surface water and groundwater, both during and
after the mining operation and during reclamation, the following requirements
must be met:

(1) South Dakota water rights laws and regulations must be complied with. The
expansion area complies with all water rights laws as do the other permit areas

(2) South Dakota water quality laws and regulations must be complied with. The
expansion area will comply with all water quality laws as do the other permit
areas.

(3) Dredge and fill laws in sections 401 and 404 of the Federal Clean Water Act
as they existed on February 1, 1987, must be complied with. No dredging or
filling will take place in the expansion area.

(4) Temporary or large sedimentation, erosion, or drainage control structures
must be removed after affected lands have been vegetated and stabilized, if
required by the reclamation plan. All man-made erosion control measures will
be removed from the expansion area as soon as it reaches full reclamation.

(5) Permanent diversion structures must be designed not to erode during the
passage of the approved design precipitation event. The large granite barriers
used in the expansion area to control erosion will not erode do to any
precipitation event.

(6) Unchannelized surface water must be diverted around the operation as
necessary to minimize pollution and erosion and to protect the operation and
downstream water users who have prior water rights. No surface water is close
enough to the expansion area to cause any pollution downstream.

74:29:07:09. Surface runoff diversions. Surface runoff diversions must meet the
following general requirements:

(1) In soils or other unconsolidated material, the sides of diversion ditches may
be no steeper than two horizontal to one vertical. The sides and, in ditches
carrying intermittent discharges, the bottom must be stabilized by seeding with



grasses or other methods specified in the reclamation plan as soon as
practicable. There are no diversion ditches near the expansion area.

(2) Inrock, the sides of diversion ditches must be stable. There are no diversion
ditches near the expansion area.

(3) Rock riprap, concrete, geosynthetic liners, geosynthetic filter media, soil
cement, or other methods must be used where necessary to prevent erosion.
Erosion control in the expansion area is controlled by granite barriers.

(4) Culverts or bridges must be installed where necessary to allow access. No
culverts or bridges are needed in the expansion area.

(5) Diversion ditches must be constructed to minimize hazards to humans,
wildlife, or livestock. There are no diversion ditches near the expansion area.

(6) Surface runoff diversions around milling or processing facilities using
potentially toxic chemicals or materials must be capable of carrying the flow
from the six-hour probable maximum precipitation event without causing
erosion. There are no diversion ditches near the expansion area and no milling
or toxic chemicals.

(7) All other surface water diversions must be capable of carrying a minimum of
the two-year six-hour precipitation event without causing erosion. There are no
diversion ditches near the expansion area.

(8) Diversion ditches may not discharge on topsoil storage areas, spoil, or other
unconsolidated material such as newly reclaimed affected lands. There are no
diversion ditches or topsoil storage areas in the expansion area. There are no
storage areas in the expansion area.

74:29:07:10. Diversions of intermittent and perennial streams. Permanent or
temporary diversions of intermittent and perennial streams on affected lands
must meet the following general requirements:

(1) Spoil, topseil, or other unconsolidated materials may not be pushed into or
placed within 10 feet of the banks of a perennial or intermittent stream or in a
location which may subject them to bankfull flooding except during the
construction of the diversion as approved in the permit. There are no perennial
or intermittent streams located in or near the expansion area.



(2) The banks of a diverted perennial or intermittent stream must be stabilized
and vegetated with approved species as soon as practicable. There are no
perennial or intermittent streams located in or near the expansion area.

(3) The banks and channel of a diverted perennial or intermittent stream must
be protected where necessary by rock, geosynthetic liners, geosynthetic filter
media, riprap, or similar measures to minimize erosion and degradation of water
quality. Permanent diversions must be designed and constructed to prevent
erosion and to carry flow consistent with the flow produced by stream'’s original
width, depth, shape, and gradient. There are no perennial or intermittent
streams located in or near the expansion area.

(4) The board may not permit mining on the flood plain of a perennial or
intermittent stream if it would cause the uncontrolled diversion of the stream
during bankfull periods. There are no perennial or intermittent streams located
in or near the expansion area.

(5) Channel and flood plain diversions must be designed to prevent erosion
during the passage of the approved design precipitation event. Cross-sections
and other hydrologic data for the existing stream above, below, and within the
diversion area must be used to determine the flow capacities, channel
configuration, and shape of the diversion. Such design information must be
included in the reclamation plan. The expansion area is not in a channel and
flood plain. No diversions happen in or near the expansion area.

(6) The water quality of a diverted intermittent or perennial stream must meet
surface water quality standards in chapter 74:51:01. There are no perennial or
intermittent streams located in or near the expansion area.

74:29:07:12. Roads and railroad spurs. Constructed or upgraded roads and
railroad spurs are affected land from the location where they provide exclusive
service to the mining operation and must be covered by the reclamation bond.
They must meet the following general requirements:

(1) When feasible, roads and railroad spurs must not be constructed within
riparian zones. No roads or railroad spurs were built for the expansion area. All
roads were constructed before the expansion area was purchased.

(2) Roads within riparian zones must be constructed so that negative effects on
streams are minimized; No roads or railroad spurs were built for the expansion



area. All roads were constructed before the expansion area was purchased.
No streams are located near the access roads to the expansion area.

(3) Roads or railroad spurs within the riparian zone of a coldwater permanent
fishery designated pursuant to chapter 74:51:02 or 74:51:03 may be subject to
the requirements of §§ 74:29:07:29 to 74:29:07:32, inclusive. No roads or railroad
spurs were built for the expansion area. This does not apply to the expansion
areaq.

(4) Streams must be crossed at or near right angles unless contouring down to
the stream bed will result in less potential stream bank erosion. Ford entrances
and exits must be constructed to minimize erosion and prevent water from
flowing down the roadway. No roads or rairoad spurs were built for the
expansion area. This does not apply to the expansion area.

(5) Drainage control structures must be used as necessary to control runoff and
to minimize erosion, sedimentation and flooding. When used, drainage control
structures must be installed as road construction progresses. No roads or
railroad spurs were built for the expansion area. This does not apply to the
expansion areaq.

(6) Culverts must be installed at prominent drainage ways. Culverts must be
protected from erosion by rock, concrete, riprap, or other approved means.
Culverts and drainage pipes must be constructed and maintained to avoid
plugging, collapsing, or erosion at inlets and outlets. No roads or railroad spurs
were built for the expansion area. This does not apply to the expansion area.

(7) Trees and vegetation may be cleared only to the width necessary to
maintain slope stability and to serve traffic needs. No roads or railroad spurs
were built for the expansion area. This does not apply to the expansion area.

(8) Access and haul road drainage structures must be routinely maintained. No
roads were built for the expansion area. All existing roads are maintained for
use in the main quarry site.

(9) Other transport facilities and utilities must be constructed and maintained to
control degradation of water quality and quantity. No fransport facilities and
utilities were constructed for the expansion areaq.

(10) An applicant may request in writing to the board that a road or railroad
spur be permitted to remain unreclaimed if the surface landowner or a local,



state, or federal agency has requested that the road or spur remain unreclaimed
and agrees to be responsible for future maintenance. The operator must furnish
proof of such a request. No surety is required for reclamation of such a road or
spur and reclamation of the road or spur is not required if the request is
approved by the board. . No roads or railroad spurs were built for the expansion
area. This does not apply to the expansion area.

74:29:07:13. Buildings and structures. All buildings and structures constructed,
used, or improved by the operator must be dismantled and removed unless it
can be demonstrated to the board's satisfaction that they will be consistent with
the approved post mining land use. There are no buildings in the expansion
area and none will be built. This does not apply to the expansion area.

74:29:07:14. Spoil. Spoil on all affected land must meet the following general
requirements:

(1) Except where diversions are approved by the board, all spoil must be
located to avoid blocking intermittent or perennial drainages. Ephemeral
drainages may be blocked if the engineering and environmental methods used
for dealing with runoff control and sedimentation is approved by the board.
There are no drainages in the expansion area and all grout will be removed by
dump truck and hauled over to permit area 1, where it will be crushed by Fishers
Sand and Gravel.

(2) If permanent spoil dumps are approved by the board, the board may
require the operator to demonsirate the long-term stability of the dumps through
geotechnical stability analyses conducted by a registered professional engineer
competent in the field of geotechnical analysis. No spoil dumps will be located
in or near the expansion area.

(3) The board may require the operator to analyze spoil material to determine if
it will be a source of water pollution. If the spoil material may be such a source
the operator must describe proposed procedures for mitigating the condition.
No spoil dumps will be located in or near the expansion area.

(4) All spoil material that is determined to be toxic or acid-forming or that will
prevent reestablishment of vegetation on the reclaimed land surface must be
properly disposed of during the mining operation unless such materials occur
naturally on the land surface. No spoil dumps will be located in or near the
expansion area.



74:29:07:18. Requirements for specific types of reclamation. The requirements in
§§ 74:29:07:19 to 74:29:07:27, inclusive, apply to the specific type or types of
reclamation selected pursuant to SDCL 45-6B-45. These requirements are to be
used to develop, when practicable, a multiple-use reclamation plan.

The individual who develops the reclamation plan must be competent in the
management and planning of the specific type or types of reclamation
selected. The expansion area will be a wildlife habitat area. The 40 feet of
quarry edge will be graded and planted with native grasses and trees. It will be
monitored for 10 years along with the existing permit area. The individual who
developed the reclamation plan used the help of the South Dakota, Game, Fish
and Parks officer and the local Soil Conservation Service Agent, Mr. Odell Greene.

With their help and the test plots study area, the Cold Spring Granite employee was
able to develop the reclamation plan.

74:29:07:22. Wildlife habitat. The following requirements apply to wildlife habitat
as an approved post mining land use:

(1) Reclamation shall be directed toward optimizing habitat diversity for game
and nongame species. The surrounding unaffected land must be considered in
determining habitat diversity goals. The local South Dakota Conservation
Officer, Mr. Stan Michals was consulted on wildlife species. Mr. Michals agreed
with the original survey that was done on the larger permit area. He added that
two endangered species might have critical habitat in Grant County. These
species were not considered for the reclamation plan. As for plant diversity in
1983 Mr. Odell Greene was consulted from the Soil Conservation District. He
provided the seed mixture for the reclamation found above in section ARSD
74:29:07:06.

(2) The applicant must identify the wildlife species to benefit from the proposed
reclamation. The local wildlife that surrounds this area and could benefit from the
reclamation of the expansion area includes whitetail deer, pheasant, partridge,
cottontail rabbits, jack rabbits, red fox, raccoon, mink and a variety of birds including
robins, blue jays, blackbirds, crows and swallows. Stan Michals also indicated that the
Dakota skippers and Poweshiek skipplerling are two endangered species that might
have habitat in Grant County. These species might benefit from the reclamation of the
expansion areq.

(3) The doffected land must be revegetated with native trees, shrubs, forbs,
grasses, or other approved alternative vegetation. Revegetation composition,
spacing, and arrangement must be based on consultation with the department



of game, fish and parks or on an approved reference area. Woody species and
understory vegetation shall be planted at rates which can reasonably be
expected to yield densities appropriate for the designated wildlife species. Mr.
Odell Greene was consulted from the Soil Conservation District. He provided the
seed mixture for the reclamation found above in section ARSD 74:29:07:06. The
native grasses will be planted first then after 3 years of growth trees and scrubs
will be planted.

(4) Alternative wildlife habitat reclamation objectives shall be developed in
consultation with the department of game, fish and parks and approved by the
board. The size of the expansion area is so small it makes it so alternative wildlife
habitat reclamation objectives are not needed.

(5) Sites to be reclaimed for recreational fisheries must provide suitable habitat
for the selected fish species. The site will not be designated as specifically a
recreational fishery

(6) Surface impoundments to be reclaimed for recreational fisheries must have
at least 25 percent of the bottom at a minimum depth of 20 feet to ensure
sufficient water during drought, limit growth of undesirable weeds, and reduce
the potential for winterkill. The site of the expansion area will not be designated
as specifically a recreational fishery.

(7) Streams to be reclaimed for recredational fisheries must have a baseline
study prepared by an individual who is competent in the field of fisheries
management which addresses faunal, floral, and channel characteristics and is
approved by the department of game, fish, and parks. Streams to be reclaimed
for recreational fisheries must be reconstructed so that they provide suitable
habitat for the selected fish species. Reclamation must achieve to the extent
possible the premining pool to riffle ratio, width-to-depth ratio, and stream bed
particle sizing and sorting ratio, unless modifications to enhance the stream
habitat are approved by the department of game, fish and parks and the
department. Reclamation techniques such as stream bank stabilization and
revegetation, construction of wing deflectors, k-dams, or other management
techniques may be incorporated into the reclamation plan and must have the
approval of the department, the department of game, fish and parks, and the
board. No streams in the expansion area so this does not apply.

(8) Sites to be reclaimed for recreational fisheries must have safe bank access.
The site will not be designated as specifically a recreational fishery



(9) Reclamation is complete when the following conditions are met:

(a) The surviving vegetation species composition is capable of
supporting the wildlife species identified as those to benefit from the
proposed reclamation. The local wildlife authorities were consulted to
make sure the reclamation plan benefits native species.

(b) The understory cover is adequate to control erosion. Grasses will be
planted as described in section (3) above.

(c) Stream fisheries approximate or exceed the baseline condition of the
stream or that of the approved reference area. The site will not be designated
as specifically a recreational fishery

(6) Surface impoundment fisheries meet the post mining land use as described
in the approved reclamation plan. The site will not be designated as specifically
a recreational fishery

74:29:07:27. Permanent surface impoundment. The following requirements apply
to a permanent surface impoundment as an approved post mining land use:

(1) Dams must be designed to contain and, if necessary, pass the design
precipitation event. All dam designs must be reviewed and approved by the
division of water rights. The expansion area is not considered a dam and neither
does the permit area next to it. This does not apply.

(2) If necessary to prevent failure, dams must contain an overflow notch and
spillway. Overflow notches and spillways must be riprapped with rock, concrete,
or other suitable materials to prevent erosion. The expansion area is not
considered a dam and neither does the permit area next to it. This does not

apply.

(3) Slopes around surface impoundments, unless otherwise approved by the
board, may not exceed two to one, except from five to ten feet below the
expected water line where slopes may not exceed three to one. If a swimming
area is proposed, the slope, unless otherwise approved by the board, may be
no steeper than five to one throughout the area proposed for swimming. All
slopes around surface impoundments must be graded and contoured to
minimize hazards to humans, livestock, and wildlife. The slopes around the
expansion area will be graded before final reclamation. The edges will have
granite barriers to prevent accidental falls by people or wildlife.



(4) The board may require the operator to determine if sources of water
contamination within the impoundment exist. Such sources must be freated to
prevent contamination of the impounded water. The source of water for the
expansion area with be ground water or rain water and should not contain any
contamination.

(5) Surface impoundments intended for use as recreational fisheries or
recreation areas must meet the applicable requirements of § 74:29:07:23. The
site will not be designated as specifically a recreational fishery.

(86) Reclamation is complete when the intended use of the surface
impoundment has been attained and all other requirements of the reclamation
plan have been met. Reclamation will start immediately after shutdown and will
be completed within 3 years of shutdown.

Small Permit Application Added items

Certification of Application Form: A copy is found later in the application.
SDCL 45-6B-15: A copy of the letter can be found in the application.

ARSD 74:29:07:04 (1)(d), (2), and (7), and ARSD 24:29:07:2

The final slope along the quarry edge in the expansion area will be a 25% grade or
a 4 to 1. There are no plans to allow swimming in the quary after reclamation. It is to
be a wildlife habitat area. The area outside the expansion area will be protected from
sides like all other ledges along the permit area 373. The ledges will have a slight grade
and will have large granite blocks placed along the ledge to prevent erosion. These
blocks also act as a natural safety barrier. The landforms created by grading are a nice
flat area with a slight slope. This will compatible with the surrounding area because it is
all flat farm fields.

4:29:07:22

A letter from Grant County NRCS stating that the seed mix in the revegetation
section of the small permit application is acceptable for the expansion area. The copy
of the letter can be seen later in this report. A copy of a letter from Stan Michals of the
Department of Game, Fish, and Parks is also included later in this report. It states that
the seed mix is acceptable for the post mine land use of wildlife habitat area.

SDCL 45-6B-41, ARSD 74:29:02:11(1)(2)(9) and (10) and ARSD 74:29:07:04(2):




A copy of Water sampling done in 1990 for Permit area 373 is included in this
report. The testing was done for a year and never found any harmful effects on the
ground water. A copy of a Water resource survey is also included. It shows information
that can help characterize the hydrologic system in the area. A representative
geologic cross-section of the expansion area is included with the Water resources
report included.

Since the expansion area is only .2 acres it will be covered under permit area 373. The
basic drainage, erosion and sedimentation control plan for the expansion area is
covered by Permit Area 373. There will be a slight grade on the ledges and large
granite barriers will be placed to control erosion. Also native seed will be planted to
prevent erosion. No chemicals will be used in the expansion area. No milling will be
taken place in the expansion area. No spill contingency plan is needed for the
expansion areq.

SDCL 45-6B-42 and ARSD 74:29:07:1é:

There will be no subsidence in the expansion area. No mining will be done below
the surface so there will be no chance for cave-ins. The expansion area in on solid
granite that we are not sure how far it goes into the ground. There is no chance the
area will sink into the ground.

SDCL 45-6B-43 and ARSD 74:29:07:15:

A copy of a letter from Nathan Mueller of Grant County Weed Department is
included later in this application. It states that the weed control plan for the expansion
area is in compliance with Grant County Weed Department mandated practices.

A copy of the certified mail receipt is included later in this application.

SDCL 45-6B-46:

Most of the expansion area will not be revegetated because the quarry will fill with
water and be considered a lake. A large piece of the expansion will be under water.
There will be no permanent grout piles generated from the expansion area because it
will be crushed in permit area 8 by Fishers Sand and Gravel. The little ledge area in the
expansion are will be revegetated with the approved seed mix.

-6B- 2 an

The expansion area is in the middle of 2 quarmies and only .2 acres. Most of that
will be under water at the time of quarry reclamation. It is not critical deer winter range



now because it is in a fenced area and will not be critical at the time of reclamation
because it is such a small area.

No cold water fisheries will be in the expansion area. If fish happen to be in the quarry
after reclamation it will be a natural occurrence.

There are no Riparian zones or Wetlands located in the expansion area. The area is in
the middle of two quarries that have been around for 50 years.

The soils in the expansion area are not highly erosive or have low revegetation
potential. The area is level ground in between 2 quarries. Due to its location it is unlikely
any revegetation will take place until reclamation.

ARSD 74:29:06:02(4) (a) and (e):

The reclamation type is obtainable according to the expected need in the area
because it has been approved in the past. The reclamation plan the covers area 373
will also cover the expansion area. That plan has been approved by the Department
of Game, Fish, and Parks and SD DENR.

The reclamation plan is consistent with existing state and local land use plans because
it has been approved for the much larger permit area 373. All plans for the expansion
area have been approved already for permit area 373.

The topsoil salvaged from the expansion area is small and is stockpiled in permit area
373. The topsoil in this area has interim reclamation. The soil is seeded with the
approved seed mix to prevent erosion. Blocks of granite were also placed around this
area to prevent erosion.

ARSD 74:29:07:02(7):

There will be no waste or spoil disposal in the expansion area. It will all be hauled to
Fishers crushing site with all other grout from permit area 373. Map 4 shows the location
of this disposal site.



DEPARTMENT or GAME, FISH, ano PARKS
Division of Wildlife — Regional Office

4130 Adventure Trail RE
Rapid City, South Dakota 57702-0303 CEIvep
) JUL 13 206
WERALS & iy PROGRAY

January 22, 2016
Dakota Granite Coldspring
Attn. Jason Redmond Attn. Steven R. Chouanard
48391 150th Street 17482 Granite West Road
PO Box 1351 Cold Spring, MN 56320-4578

Milbank, SD 57252

Subject: Dakota Granit, Cold Spring Granite Mine Permit Applications

Gentlemen:

This letter is in response to your requests for information on fulfilling both large and
small scale permit application requirements for wildlife surveys: SDCL 45-6B-54(8).
Your permit application submittals result from Cold Spring Granite and Dakota Granite
exchanges of previously permitted parcels in Grant County. Both parcels have GFP
preliminary wildlife survey data from initial permits efforts. GFP review of that data
indicates existing surveys are still pertinent for the new permitting effort.

Mine permitting also requires description of critical resource as found in SDCL 45-6B-
92(1). This section of your permit application may need updating. Since the initial
permitting effort, the United States Fish and Wildlife Service has listed the Dakota
skippers (Hesperia dacotae) and Poweshiek skipperling (Oarisma poweshiek) as
threatened under the Endangered Species Act of 1873. Additionally, the Fish and
Wildlife Service has designated about 19,900 acres of critical habitat in Minnesota,
North Dakota and South Dakota. Species occurrence data is not available for your
specific project area but potential habitat exists in native prairie in Grant County. Please
make this addition to your company's permit applications. Please be free to contact me
with any wildlife related questions regarding your mining operations.

Thank you and good luck.

Sincerely,

Stan Michals
Energy and Minerals Coordinator

Cc: E. Holm (SD/DENR)

Office (605) 394-2589 E-mail stan.michals@state.sd.us
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South Dakota Division of Parks & Recreation
Department of

‘Game, Fish and Parks

RECEIVED
- JUL 13 2016

MINERALS & MINING PROGRAM
August 21, 1989

Mr. Don Sieger

Cold Spring Grnaite Company
202 South Third Avenue
Cold Spring, MN 56320

Dear Don:

The following information coﬁers the requirements of wildlife habitat
as the post-mining land use for your three granite quarry sites near
Milbank, SD. These quarries are locatied more specifically as follows:

Carnelian No. 1 located on a portion of the North 1/2 of
Section 17, T120N, R47W and the SW 1/4 of Section 8, T120N,
Ram'

Carnelian No. 2 located on a portion of the South 1/2 of
Section 7, T120N, R47W.

Carnelian No. 3 located on a portion of the North 1/2 of
Section 13, T120N, R48BW.

The wildlife species present on these lands and surrounding lands
include whitetail deer, pheasant, partidge, cottontail rabbit, jack
rabbit, red fox, raccoon, mink, and a variety of birds including
robins, blue jays, blackbirds, crows, and swallows.

The Company plan to create a habitat suitable for the species noted
above is realistic. Since the overall land area is relatively small,

these species will naturally populate the affected areas without a
stocking program.

Cold Spring Granite Company's plan to vegetate the disturbed land area
with a mixture of alfalfa, wheat grass and sweet clover is acceptable.
Trees of red pine, black locust, and popple shall be planted on a 10'
X 10' staggered spacing. Local shrubs and forbs will invade the lands
from the surrounding area and establish a natural density.

The vegetation plan noted above shall be applied to all nearly horizontal
land areas that have been disturbed excluding the sides of the grout
piles. These sides may be left as broken granite- rock without soil,
sand, or gravel on them. The size fraction of the final surface should
be made of blocks ranging in size from 1 to 3 feet.



DEPARTMENT or GAME, FISH, ano PARKS
Division of Wildlife — Regional Office

4130 Adventure Trail

Rapid City, South Dakota 57702-0303

RECEIvgp
May 20, 2016 JUL 13 2006
VINERALS & miyg PROGRAY
Coldspring
Attn. Steven Chouanard
17482 Granite West Road

Cold Spring, MN 56320-4578

RE: ARSD 74:29:07:06. Revegetation

Dear Steve,

This is in response to your request for agency approval of both the reclamation seed
mixture and tree species for the quarry expansion permit. South Dakota Department of
Game Fish, and Parks finds the previously approved native grass seeding mixture and
tree species appropriate to achieve the post mine land use at the mine expansion area.
Please contact me with any reclaimation mixture or tree species change that may result
from contact with the local Natural Resources Conservation Service. Also,contact me
with your questions or concerns at any of the numbers listed below.

Good luck.

Sincerely

Stan Michals

y =7 2

Energy and Minerals Coordinator
SD/Game, Fish and Parks

Office (605)394-2589

Fax (605)394-1793
Stan.Michals@state sd.us

CC: E. Holm SD/DENR

"Serving People, Managing Wildlife"

The Division of Wildlife will manage South Dakota’s wildlife and fisheries resources and their associated habitats

for their sustained and equitable use, and for the benefit, welfare, and enjoyment of the citizens of this state and
its visitors.



I see no endangerment of these species of wildlife by a quarry operationm,
nor do I see any problem in the future with a quarry type of operation.

Sincerely,

AT ezse

Arlo A. Haase

Wildlife Conservation Officer
Department of Game, Fish & Parks
PO Box 404

Milbank, SD 57252



United States Department of Agriculture

ONRCS

Natural Resources Conservation Service Phone: (605) 432-6570 Ext. 3
1102 S DAKOTA ST
MILBANK SD 57252-2707

June 17, 2016

Coldspring RECE’VED
Attn: Steven Chouanard JuL

17482 Granite West Road 13 2016
Cold Spring, MN 56320

MINERALg & MG PROGR4

Re: Seed plan

Mr. Chouanard,

I looked at the seed plan. I can let you know the seed plan will work, however it would
not meet NRCS standards.

When it comes to the tree plan I strongly suggest you use another tree besides green ash
since the green ash borer could be an issue in the future. Another thing is I suggest that you use
14 foot spacing instead of the 20 foot.

If you have, any questions call me at the above telephone number.

Sincerely,

Dale J. Thiel
Soil Conservationist
Grant County NRCS

Helping People Help the Land
An Equal Opportunity Provider and Employer



To whom 1t may concern:

Cold Spring Granite has been and continues to be in compliance
with Grant County Weed Department mandated weed control practices.
Cold Spring Granite makes use of Chemical, Mechanical and Bio-

Control methods as the need dictates.
In ongoing cooperation Cold Spring Granite consults with Grant
County Weed Department when questions or concems arise.

If you are in need of additional information contact:

Grant County Weed Department
210E. 5™ Ave.
Milbank,SD 57252

Ph.# 605-432-1489

Nathan Mueller  Grant County Weed Supervisor



South Dakota Department of Environmental and Naturcl Resources

Joe Foss Building

523 East Capitol REC

Pierre, SD 57501-318] . EIVED
Attn: Eric Holm ”"Wlsaumme PROGRAY

Natural Resources Engineer lil

Mineral and Mining Program

Dear Eric:

Cold Spring Granite Company has applied for a Small Scale Mining Permit to operate
dimension stone quarries east of Milbank. A copy of this application has been placed
in the Grant County. South Dakota, courthouse for Public review.

Sincerely,

la =77 (22;?1:!11;’}\ AL




SENDER: COMPLETE THIS SECTION

® Complete items 1, 2, and 3.

B Print your name and address on the reverse
so that we can return the card to you.

® Attach this card to the back of the mailpiece,
or on the front if space permits.

71, Articie Addressed 1o;

Dg‘zofm Gmﬂl)ﬁ
Aty Dusen Redmand
Y2339( Worn S

mi:l Run, 50 575
L AR

9590 9401 005L 51k& 71ba } 4L

2. Article Number (Jransfer from service labell
7012 3050 D000 b7?hkL 954¢

COMPLETE THIS SECTION ON DELIVERY

HYES emerde!waryaddrassbelow [ No

175 8

ot |

3. Service Type 11 Priority Mail Exprossi
3 Adult Signature L] Fagistared Mai™
(2 Adult Signature Hestricted Delivery B2 Mai Restricted |
r_ Cortiied Mail®
~ Certfied Mail Restricted Delivery [ Return Receipt for
Merchundise

CﬂihdcﬂDaIwary

T Insuredt Mai

| £ Collact on Delivery Restricted Dalivary (  Signature Gonfirmation™

1 Insured Mad Rastricled Delisery .

{over $500)

l
|
|
[
|
l
|
i
|
|

C

[ Signature Confirmation
Restrictod Delvery

PS Form 3811, April 2015 PSN 7530-02-000-9053

WYHO0Hd ONINIA B STYHININ

90 €1 nr

Domestic Return Receipt {

a3AI303y




£

PACE INC

Cold Spring Granite Company
202 South 3rd Avenue

Cold Spring, MN 56320
Attn:

M1lbank

Mr. Donald Sieger

PACE Sample Number:
Date Collected:
Date Received:

Parameter
INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Biochemical Oxygen Demand, 05 Day
Iron, Dissolved

Nitrogen, Nitrate

Solids, Total Dissolved

Solids, Total Suspended

Specific Conductivity

Sulfate
pH

ORGANIC ANALYSIS

HEXANE EXTRACTION FOR PETROLEUM PRODUCTS

Date Analyzed
Date Extracted
Gasoline

Fuel 0i1 N1
Fuel 011 72

MDL Method Detection Limit

1 612 525 3377 May 15,90 15:21

P.02

RECEIVED
JUL 13 201 RECEIVED
MINERALS & MINING PROGRAM [AY 24 1990
May 15, 1990
PALE Project MINERALS & MINING
Number: 900419512
145950 145960 145970
04/17/90 04/17/90 04/17/90
04/19/90 04/19/90 04/19/90
Carnelfan Carnelian Carnelfan
Units MDL  No.l No.2 No.3
-gft 6 6 // 6 ; uotj
™ 0.05 ND ND ND
...SJL TR T T N N e
mg/L 1 990~ . 810 .. 300
mg/L 1 e T A
umhos/cm 1 1700~ 1400 —— 570
mg/L 1 10" 250 «, 79—
0. N LTI S e
04/23/90 04/23/90 04/23/90
04/23/90 04/23/90 D4/23/90
S nr e TR B
mg ) N D D
mg/L 0.10 ND i e 1

ND Not detected at or above the MDL.




PACE INC

Mr. Donald Sieger
Page 2

Milbank

PACE Sample Number:
Date Collected:
Date Received:

Parameter
INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Biochemical Oxygen Demand, 05 Day
Iron, Dissolved

Nitrogen, Nitrate

Sol1ds, Total Dissolved

Solids, Total Suspended

Specific Conductivity

Sulfate
pH

ORGANIC ANALYSIS

TEL No.

HEXANE EXTRACTION FOR PETROLEUM PRODUCTS

Date Analyzed
Date Extracted
Gasoline

Fuel 011 A1
Fuel 011 r2

MDL Method Detection Limit

1 612 525 3377 May 15,90 15:21 P.03
RECEIVED = .
JUL 13 208 RECEVED |
MINERALS & MINING PROGRA MAY 2 4 1390
15, 1990
i BB MINERALS & MINING
Number: 900419512
145980
04/17/90
04/19/90
Carnelfan
Units ML H
mg/L 6 ND —
mg/L 0.05 ND?
mg/L 0.1 ND
mg/L 1 zsocfz//
mg/L 1 N &
umhos/cm 1 450
mg/L 1 62 v
a 0.1 8.3 2"
04/23/90
04/23/
mg/L 0.10 ND
mg/L 0.10 N -

ND Not detected at or above the MDL.




PACE INC

Cold Spring Granite Company

202 South 3rd Avenue
Cold Spring, MN 56320

Attn: Mr. Donald Sieger
Milbank

PACE Sample Number:

Date Collected:

Date Received:

Parameter

SUBCONTRACT ANALYSIS
INDIVIDUAL PARAMETERS
Gross Alpha

Gross Beta
Radium 226

MDL Method Detection Limit

TEL No.

1 612 525 3377 May 15,90 15:22 P.04 l
RECEIVED RECEWED
JUL 13 218 A
ek iMAY 24 1320
15, 19%0
i L MINERALS 2 MINING
Number: S00419549
186060 186070 186080
04/17/90 04/17/90 04/17/90
04/19/90 04/19/90 04/19/90
Carnelian Carnelian Carnelian
Units ML A 2 r3
pCi/L 2 2¢/-1 .~ B+/-3 7 -2 ;
pCi/L 3 Be/-4 « 6+/-4 7 B+/-4 Iy /
pCi/L - 3.84/-1.8 _3:8+/-1.8 _31+/-1.7 :




PACE INC

Mr. Donald Sieger
Page 2

Milbank

PACE Sample Number:
Date Collected:
Date Recefved:
Parameter

SUBCONTRACT ANALYSIS

INDIYIDUAL PARAMETERS
Gross Alpha
Gross Beta
Radium 225

MDL Method Detection Limit

TEL No.

1 612 525 3377 May 15,90 15:22 P.0S

RECEIVED RECEIVED

JUL 13 2016 Ay 24 1320

MINERALS & MINING PROGRAM
iy 18, AW MINERALS & MINING

PACE Project
Number: 900419549

186090
04/17/90
04/19/90
Carnelian
H

pCi/L 2 4+/-2 g
pCi/L 3 104/-4
pCi/L " 2.74/-1.4 «—

The data contained in this report were obtained using EPA or other
approved methodologies. A1l analyses were performed by me or under

my supervisfon.

Starla Enger
Inorganic Chemistry Manager




RECEIVED

- June 22, 1990 JUN 231890

MINERALS & MINING
South Dakota Department of Water & Natural Resources
Joe Foss Bui1ding
gﬁgrigftsgapgggél-alm RECEvep
UL 13 g5

Attn: Eric Holm
National Resources Engineer
Exploration and Mining Program

Dear Eric:

Attached are the results of our water sampling test conducted in mid-May.
Also attached is the result of the Radon-222 test.

Call me with questions and comments.
Sincerely,

COLD SPRING GRANITE COMPANY

— Do C/?z//c,,

Don Sieger
Quarry Engineer

Attachments

cc: Leon Eisenschenk

DS/r]
Holm.let

COLD SPRING GRANITE COMPANY /COLD SPRING, MINN. 5S8320/TEL: 812-885-3621
(OUT OF STATE TOLL FREE 800-328-5040)
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“h u h‘- PO BOX 5351 @ Santa Fe, New Mexico B7502 outorsTaTte BOO/545-2188 ¢ rax- 505-982.9289

Pace Laboratories
Minneapolis, MN 55422
Attn: Lisa Leither

Work 1ID. Environmental

1710 Douglas Drive North

Date Received: 05/23/90 RECE'VED
Date Reported: 06&6/06/90 '
Work Order: 90-05-477 JUL 13 2016
Category:
MINERALS & MiNing PROGRAM

PO #

Test Quarry No. | Quarry No. 2 Quarry No. 3 Quarry No. 4

Units
03/22/90 09:00 05/22/90 08:30 05/22/90 08:00 05/22/90 08: 45

Radon-222 B+/-1 —  Sh/-1e” 41 o Sl o
pCisliter

Test Quarry "H"
Units

| 09/22/90 08: 15

Radon-222 g5¢/-1 L

pCi/liter

Mo vonnets s canered apnn the coodhibion That they aee oot 1o

be e

Certified By: %—
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INCURFBRATED

REPORT OF LABORATORY ANANGIS |

THE ASSURANCE OF QuALITY

Cold Spring Granite Company
202 South 3rd Avenue
Cold Spring, MN 56320

Attn: Mr. Donald Sieger
Milbank
PACE Sample Number:

Date Collected:
Date Received:

PACE Project JUN 25 189
Number: 90052351}
RECEIVED MINERALS & MINING
JUL 13 2016

05/22/90 05/22/90 05/22/90
05/23/90 05/23/90 05/23/90

Quarry Quarry Quarry

Parameter Units _MDL  Nao. 1 No. 2 Na. 3
INORGANTC ANAIYSIS
INDIVIDUAL PARAMETERS
Bacteria, Fecal Coliform col/ioom 10 50« 10 & W &
Biochemical Oxygen Demand, 05 Day mg/L 6 N & N ND
Iron mg/L 0.05 0.18¢  0.25«  0.06¢”
Nitrogen, Ammonia mg/L 0.1 0. b5 038 0.
Nitrogen, Nitrate mg/L 0.1 = 087 Libed ol
Solids, Total Dissolved mg/L 1 1000 «~ 800 «~ 360 «—
Solids, Total Suspended mg/L 1 R T ND .~
Specific Conductivity umhos/cm 1 1800 «" 1300~ 570 g
Sulfate mg/L ] 170 - 230 «— 19
pH 0.1 R 2 PR R RN
MDL Method Detection Limit
ND Not detected at or above the MDL.

171D Douglas Drive North Dffices: Minneapolis, Minnesata Los Angeles, Califomia An Equal Opportunity Employer

Minneapolis, MN 55422
TEL: §12-544-5543
FAX: 612-525-3377

Tampa, Florida

lowa City, lowa

San Francisco, California
Kansas City, Missouri

Charlotte, North Carolina
Asheville, North Carolina
New York, New York

Pitisburgh, Pennsylvania




- pace

NCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuaLITY

Mr. Donald Sieger June 14, 1990
Page 2 PACE Project RECEIVED l
N RECEIV Number: 900523517
an
JUL 13 2016 JUN 25 199}

PACE Sample Number: " RAM 196750
Date Collected: MINERALS & MINING PROG 05/22/90 MINERALS & MINING
Date Received: 05/23/

Quarry
Parameter Units MDL_
INORGANIC ANALYSTS
INDIVIDUAL PARAMETERS
Bacterfa, Fecal Coliform col/100m! 10 10 <
Blochemical Oxygen Demand, 05 Day mg/L 6 ND
Iron mg/L 0.05 0.1
Nitrogen, Ammonia mg/L 0.1 0.1 4/
Nitrogen, Nitrate mg/L 0.1 0.6 ~—
Solids, Total Dissolved mg/L 1 930
Solids, Total Suspended mg/L 1 16 Li::;
Specific Conductivity umhos/cm 1 130011//
Sulfate mg/L 1 430 ey
pH 0.1 8.4
MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other

approved methodologies.
my supervision.

ALL Coge

Starla Enger
Inorganic Chemistry Manager

A1l analyses were performed by me or under

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 812.544.5543

FAX: 612.525.3377

Offices: Los Angeles, California An Equal Oppartunity Employer
Charlotte, North Carolina

Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania

Minneapolis, Minnesota
Tampa, Florida

lowa City, lowa

San Francisco, California
Kansas City, Missouri



MINERALS & MINING
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= 07041990
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September 24, 1990

SOUTH DAKOTA DEPARTMENT OF WATER
AND NATURAL RESOURCES
Joe Foss Building
523 East Capitol RECEIVED
Pierre, SD 57501-3181 JUL 13 2
016

Attn: Eric Holm MINERALS & MiNING PROGRAM
National Resources Engineer
Exploration and Mining Program

Dear Eric:

Attached are the results of our water sampling test conducted in
. late August.

Ccall me with questions and comments.
Sincerely,
COLD SPRING GRANITE COMPANY

jﬂ?‘ S/%/C/

Don Sieger
Quarry Engineer

Attachments

cc: Leon Eisenschenk

DS/rl
Holm. let

COLD SPRING GRANITE COMPANY /COLD SPRING, MINN. 58320/ TEL: 812-885-3621
(OUT OF STATE TOLL FREE 800-328-5040)



L :gu AATED REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF OUALITY

RECEVED !
0CT 041390

September 14, 1990

IN
Mr. Donald Sieger MIN G

Cold Spring Granite Company
202 South 3rd Avenue JUL 13 2018

N
Cold Spring, MN 56320 MINERALS & MINING PROGRAM

RE: PACE Project No. 900831.502

Dear Mr. Sieger:

Enclosed is the report of laboratory analyses for samples received
August 31, 1990.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely, ; /"

R. Lorraine Vokaty
Project Manager

Enclosures
1710 Douglss Drive North Offices Serving: Minneapolis, Minnesota  Los Angeles, Cafifornia An Equal Opportunity Employer
Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina
TEL: 612-544.5543 lowa City, lowa Ashevile, North Carolina
FAX: 612-525-3377 San Francisco, California  New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania




. -:q!;llj!;;!‘lgl REPORT OF LABORAT

THE ASSURANCE OF QUALITY RECEIVE -‘--;
Cold Spring Granite Company September 14, 1990 i
202 South 3rd Avenue PACE Project A
Cold Spring, MN 56320 Number : 300331502 0CT041930
RECEIVE
A : 1
ttn: Mr. Donald Sieger JuL 13 me MINERALS & MINING
MINERALS & MINING PROGRAM

PACE Sample Number: 10 0346063 10 0346071 10 0346080
Date Collected: 08/29/90 08/29/90 08/29/90
Date Received: 08/31/90 08/31/90 08/31/90
Parameter ' Units _MDL_ CARN # 1 CARN # 2 CARN # 3
INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Bacteria, Fecal Coliform col/100m1 1 A H 5 H Al
Bacteria, Fecal Coliform col/100m1 2 - - &HND H
Blochemical Oxygen Demand', 05 Day mg/L 5 D o ND
Iron mg/L 0.05 .0.05 .05 L9.08
Nitrogen, Ammonia mg/L 0.1 D .2 <ND
Nitrogen, Nitrate mg/L 0.1 " 0.2 V.0 SR
Solids, Total Dissolved mg/L 1 1800 L450 _?o
Solids, Total Suspended mg/L 1 D < D
Specific Conductivity umhos/cm 1 600 830 520
Sulfate mg/L 2 430 :;50 75
pH ¢ Yy T “l 8.3
MDL Method Detection Limit
ND Not detected at or above the MDL.
H EPA recommended holding time exceeded.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota  Los Angeles, Calfornia  An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charktte, North Carclina

TEL: §12-544-5543 lowa City, lowa Ashevile, North Carolina

FAX: §12-525-3377 San Francisco, Califoria  New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania
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®

REPORT OF I.ABOHAI’OMW‘

THE ASSURANCE OF QUALITY :
Mr. Donald Sieger September 14, 1990 '
Page 2 PACE Project 0CT 041320
Number: 900831502
MINERALS & MINING
PACE Sample Number: 10 0346098
Date Collected: 08/29/90
Date Recelved: 08/31/90
Parameter Units MDIL_ CARN # 4
RECEIVED
INORGANIC ANALYSIS
JUuL

INDIVIDUAL PARAMETERS 13 201
Bacteria, Fecal Coliform col/100ml 1 4,24 H MINERALS & MINING PROGRAM
Biochemical Oxygen Demand, 05 Day mg/L 6 &
Iron mg/L 0.05 LGiOS
Nitrogen, Ammonia mg/L 0.1 :ND
Nitrogen, Nitrate mg/L 0.1 0.5
Solids, Total Dissolved mg/L 1 (820
Solids, Total Suspended mg/L 1 .3
Specific Conductivity umhos/cm 1 X200
Sulfate mg/L 2 <390
pH 0.1 8.3
MDL Method Detection Limit
ND Not detected at or above the MDL.
H EPA recommended holding time exceeded.
The data contained in this report were obtained using EPA or other
approved methodologies. ATl analyses were performed by me or under
my supervision.
Starla Enger
Inorganic Chemistry Manager

1710 Douglas Drive North Offices Serving: Minnespolis, Minnesota Los Angeles, California An Equal Oppartunity Employer

Minneapolis, MN 55422
TEL: 6125445543
FAX: 612-525-3377

Tampa, Florida

lowa City, lowa

San Francisco, California
Kansas City, Missouri

Charlotte, North Carolina
Asheville, North Carolina
New York, New York

Pittsburgh, Pennsylvania
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A December 10, 1990
} - Y
/ IO P
¢ e
SOUTH DAKOTA DEPARTMENT OF WATER / .
AND NATURAL RESOURCES . it ia.
Joe Foss Building / AN
523 East Capitol iﬁ Uﬁ;byﬂn
Pierre, SD 57501-3181 B o

Attn: Eric Holm
National Resources Engineer
Exploration and Mining Program

Dear Eric:

Attached are the results of our water sampling test conducted in
early November.

Call me with questions and comments.
Sincerely,
COLD SPRING GRANITE COMPANY
t]::uyn ;Q%?Z4,//
Don Sieger
Quarry Engineer

Attachments

cc: Leon Eisenschenk

DS/rl
Holm.let

COLD SPRING GRANITE COMPANY /COLD SPRING, MINN. 5S8320/TEL: 812-885-36821
(OUT OF STATE TOLL FREE 800-328-5040)



RECEIVED

- pace
P -, REPORT OF LABORATORY “KNALYSIS suv

THE ASSURANCE OF QUALITY

Cold Spring Granite Company December 05, 19#0 ,._:_:‘_Hh-
202 South 3rd Avenue PACE Project / ol Ty,
Cold Spring, MN 56320 Number: 901107508 ~~*-- 7
Attn: Mr. Donald Sieger l! it S el
/ ~ ) /
Milbank “.. ';7':’...5_"‘_: 2
Lo i L
PACE Sample Number: 10 0436054-10°0436062 10 0436070
Date Collected: 11/06/90 11/06/90 11/06/90
Date Received: 11/07/90 11/07/90 11/07/90
Parameter Units MDI CARN-1  CARN-2  (CARN-3
INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Biochemical Oxygen Demand, 05 Day mg/L 12 ub CND ND
Iron mg/L 0.05 @3.5 <0.28 <710
Nitrogen, Ammonia mg/L 0.1 ) «ND (ND
Nitrogen, Nitrate mg/L 0.1 <MD 0.8 9,2
Soltds, Total Dissolved mg/L ] (920 £740 <300
Solids, Total Suspended mg/L 1 /ND & 2
Specific Conductivity umhos/cm 1 600 J200 520
Sulfate mg/L 1 gfp L2840 t?
pH 0.1 .8 L8.0 o
R ANy
eca . !
MDL Method Detection Limit Feca: -
ND Not detected at or above the MDL.
1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, Calitornia An Equal Opportunity Employer
Minneapalis, MN 55422 Tampa, Florida Charlotte, North Carolina
TEL: 612-544-5543 lowa City, lowa Asheville, North Carolina
FAX: 612.525-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



RECEIVED

JUL 13 2016
¥ c ir u AN TED ’ REPORT OF LABORATORY"ANALY SIS ocam
THE ASSURANCE OF QUALITY
Mr. Donald Sieger December 05, 1990 ; —fi?huxh
Page 2 PACE Project -L;fz;r i
Number: 901107508 e Pk
Milbank "
PACE Sample Number: 10 p43gsy L
Date Collected: 11706/90<." 7 3y
Date Recelved: 11/07/90 - OO o,
Parameter Units ~MDL_ CARN:A____ i
INORGANTC ANALYSIS
INDIVIDUAL PARAMETERS
Biochemical Oxygen Demand, 05 Day mg/L 12 Lﬂb
Iron mg/L 0.05 .9.48
Nitrogen, Ammonia mg/L 0.1 M
Nitrogen, Nitrate mg/L 0.1 ,0x4
Solids, Total Dissolved mg/L 1 00
Solids, Total Suspended mg/L 1 A6
Specific Conductivity umhos/cm 1 00
Sulfate mg/L 1 (530
pH 0-] J'a
J__/f /
MDL Method Detection Limit Feda
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A1l analyses were performed by me or under
my supervision.

M@v_

Starla Enger
Inorganic Chemistry Manager

1710 Douglas Orive North Offices Serving: Minneapolis, Minnesota Los Angales, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina
TEL: 612.544.5543 lowa City, lowa Asheville, North Carolina
FAX: 612.525.3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania
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January 22, 1991 [ MNFRALS 2 MInn !

& MINING |

SOUTH DAKOTA DEPARTMENT OF WATER
AND NATURAL RESOURCES

Joe Foss Building RECEIVED

523 East Capitol

Pierre, SD 57501-3181 JUL 13 201
MINERALS & MINING PROGRAM

Attn: Eric Holm
National Resources Engineer
Exploration and Mining Program

Dear Eric:

Attached is a summarized list of all the water analysis obtained on samples
of water from the Milbank quarries during 1990. The lab made a mistake in
reporting the dissolved iron at Quarry No. 1 location. A corrected copy of the
lab report is attached.

Please review and call me with questions.

Sincerely yours,
COLD SPRING GRANITE COMPANY

j p77 S/%W

Don Sieger
Quarry Engineer

DS/rl

COLD SPRING GRANITE COMPANY /COLD SPRING, MINN. 56320/TEL: 612-685-36821
(OUT OF STATE TOLL FREE 800-328-5040)



COLD SPRING GRANITE COMPANY
202 SOUTH 3RD. AVENUE
COLD SPRING, MINNESOTA 56320
(612) 685-3621
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Water quality analysis of samples taken from old quarry holes located on Cold
These samples were
collected and analyzed to fulfill the requirements for Large Scale Mining Permits
issued by the State of South Dakota to Cold Spring Granite Company to operate

Spring Granite Company property near Milbank, South Dakota.

4 quarries in the area.

WATER QUALITY COMPARISON

- - QUARRY HOLE -
Sample Date Units MDL 1 2 3 4 H
Parameter: Biochemical Oxygen Demand, 05 Day
04/17/90 mg/1 6 6 6 ND - ND
05/22/90 mg/1 6 ND ND ND ND -
08/29/90 mg/1 6 ND ND ND (ﬁ%‘ -
11/06/90 mg/1 12 ND ND ND ) -
Comments: Minimal values.

- - QUARRY HOLE - -
Sample Date Units MDL 1 2 3 4 H
Parameter: Iron, Dissolved
04/17/90 mg/1 0.05 ND ND ND - ND
05/22/90 mg/1 0.05 0.18 0.25 0.06 0.11 -
08/29/90 mg/1 0.05 0.05 0.05 0.08 0.06 -
11/06/90 mg/1 0.05 ND 0.28 0.10 <0.48) -

RECEIVED
JUL 13 2016

MINERALS & MINING PROGRAM

Comments: Value range from 0.05 to .48 mg/1. The 3.5 value reported by the lab
for 11/06/90 at Quarry 1 was in error. A corrected 1ab report is attached.

- - QUARRY HOLE - -
Sample Date Units MOL 1 2 3 - H
Parameter: Nitrogen, Nitrate
04/17/90 mg/1 0.1 0.9 1.3 0.4 - ND
05/22/90 mg/1 61" ¢35 1Ja 0.3 8.6 -
08/29/90 mg/1 0.1 0.2 1.0 0.2 0.5 -
11/06/90 mg/1 0.1 ND 0.8 0.2 <0.4: -

Comments: Value range from 0.2 to 1.3 mg/1.



- - QUARRY HOLE - -
Sample Date Units MDL 1 2 3 4 H
Parameter: Solids, Total dissolved
04/17/90 mg/1 1 990 810 300 - 230
05/22/90 mg/1 1 1000 800 360 930 -
08/29/90 ma/1 1 800 450 260 820 -
11/06/90 mg/1 1 920 740 300 Q100> -

Comments: Value range 230 to 1100 mg/1.

- QUARRY HOLE - -
2

Sample Date Units MDL 3 4 H

Parameter: Solids, Total Suspended

04/17/90 mg/1 1 2 1 1 - ND
05/22/90 mg/1 1 8 6 ND 16 -
08/29/90 mg/1 1 ND 2 ND 3 -
11/06/90 mg/1 1 ND 5 2 B -
Comments: Value range 1 to 16 mg/1.

- - QUARRY HOLE - -
Sample Date Units MDL 1 2 3 1 H
Parameter: Specific Conductivity
04/17/90 umhos/cm 1 1700 1400 570 - 450
05/22/90 umhos/cm 1 1800 1300 570 1300 -
08/29/90 umhos/cm 1 1600 830 520 120 -
11/06/90 umhos/cm 1 1600 1200 520 (1400
Comments: Value range 450 to 1800 umhos/cm.

- QUARRY HOLE - -

Sample Date Units MDL 1 2 L 7 B H
Parameter: Sulfate
04/17/90 mg/1 1 180 250 79 - 62
05/22/90 mg/1 1 170 230 79 430 -
08/29/90 mg/1 2 130 160 75 390 -
11/06/90 mg/1 1 90 240 76 (530 -

Comments: Value range 62 to 530 mg/1.

RECEIVED

JUL 13 201
MINERALS & MINING PROGRAM
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- QUARRY HOLE - - umzmswmmsvnosmm

Sample Date Units MDL 1 2 3 4 _H

Parameter: pH

04/17/90 0.1 8.1 7.9 8.4 < 8.3
05/22/90 0.1 8.2 8.1 8.4 8.4 -
08/29/90 0.1 8.2 8.1 8.3 8.3 -
11/06,/90 0.1 7.8 8.0 8.1 T® -

Comments: Value range 7.8 to 8.4.

- - QUARRY HOLE - -
Sample Date Units MDL 1 2 a 4 _H

Parameter: Nitrogen, Ammonia

04/17/90 (Not analyzed for during this test perlod)
05/22/90 mg/1 0.l @4l Wi 0.} o 1

08/29/90 mg/1 0.1 ND 0.2 ND -
11/06/90 mg/1 0.1 ND ND ND :]EP -

Comments: Minimal variation.

- - QUARRY HOLE - -
Sample Date Units MDL 2 2 3 4 H

Parameter: Bacteria, Fecal Coliform

04/17/90 (not analyzed for during this test per1od)
05/22/90 col/100m1 10 50 10 ND 10
08/29/90 col/100m1 1 1H 5H - 24 H -
08/29/90 col/100m1 2 . - NDH -
11/06/90 (not analyzed for dur1ng this test peraod)

Comments: Value range 1 to 50 col/100 ml.

- - QUARRY HOLE - -
Sample Date  Units  MDL 1 2 3 4 H
Parameter: Sulfate
04/17/90 mg/1 1 180 250 79 - 62
05/22/90 mg/1 1 170 230 79 430 -
08/29/90 mg/1 2 130 160 75 390 -
11/06/90 mg/1 1 90 240 76 (F?Q) -

Comments: Value range 62 to 530 mg/1.
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MINERALS &
- QUARRY HOLE - - WINING PROGRAM

Sample Date  Units  MOL 1 2 3 4 H

Parameter: HEXANE EXTRACTION FOR PETROLEUM PRODUCTS *
Date Analyzed: 04/23/90 Date Extracted: 04/23/90

Gasoline mg/1 0.10 ND ND ND - ND
Fuel 0i1 #1 mg/1 0.10 ND ND ND - ND
Fuel 0i1 #2 mg/1 0.10 ND ND ND (&> ND

* These items were only analyzed for during this one testing period.

- - QUARRY HOLE - -

Sample Date Units MDL 1 2 3 4 H
Parameter: RADIONUCLIDES * (Sample date: 04/17/90)
Gross Alpha pCi/1 2 2+/-1 5+4/-3 4+/-2 - 4+/-2
Gross Beta pCi/l 3 5+/-4 6+/-4 8+/-4 - 10+/-4
Radium 226 pCi/l - Quarry No. 1 3.8+/-1.8
Quarry No. 2 3.8+/-1.8
Quarry No. 3 3.1+/-1.7
Quarry No. 4 -
Quarry No. H 2.7+/-1.4
Radon-222 pCi/1 - Quarry No. 1 80+/-1
Quarry No. 2 54+/-1
Quarry No. 3  49+/-1
Quarry No. 4 58+/-1
Quarry No. H 85+/-1

* These items were only analyzed for during this one testing period.

MDL Method Detection Limit
ND Not detected at or above the MODL
H EPA recommended holding time exceeded.
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MINERALS & MINING PROGRAM
e locatio

No. 1 is the hole that Cold Spring was operating in through the end of 1989.
At that time operations in the deep hole stopped and drive-in operations
continued adjacent to the hole.

No. 2 and No. 3 are old holes that exist within the active quarry areas at
No. 2 and No. 3.

No. 4 is an old hole on the Steiner-Rausch property adjacent to an active
quarry.

No. H is a quarry South of the Dakota Granite Company plant which was operated
by Cold Spring Granite Company in the past. This quarry has not been active for
a Tong period of time and was sampled as a comparison of a quarry hole that has
stabilized vs. holes that are adjacent to active quarries. The guarry is full
of water that runs out over the top of ledge, vegetation has established itself
on all areas covered with any type of soil and the pond is used by all sorts of
wildlife in the area. This is the type of pond the company expects to develop
in the active quarries when mining stops.

NOTE: Stripping activities were taking place near Quarry Hole No. 4 at the
time the November 6, 1990 sample was taken. A large amount of soil and rock was
dropped into the hole prior to the sample collection and may influence the
results.

Compiled by:
Donald J." Sieger
December 10, 1990 Quarry Engineer
file: DS-mb1207
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REPORT OF LABORATORY ANALYSIS

THE ASSURANCE QF QuaLiTy

January 18, 1991

Mr. Donald Sieger

Cold Spring Granite Company

202 South 3rd Avenue
Cold Spring, MN 56320

RE: PACE Project No. 901107.508
Milbank

Dear Mr. Sieger:

Enclosed 1is the revised
received November 07, 1990.

report

Re CEIvep

i JuL 13 20
HEHALS&MIMNGPROGRAM

of laboratory analyses for samples

If you have any questions concerning this report, please feel free to

contact us.

Sincerely,

71] r<-;t:_ﬁu-;c [/f;‘ Lf/{-/«\

R. Lorraine Vokaty _
Project Manager

Enclosures
| ——
LAB7056/gma
1710 Oouglas Orive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Empioyer

Minneapalis, MN 55422
TEL: 612.-544.5543
FAX: 612.525-3377

Tampa, Florida

lowa City, lowa

San Francisco, California
Kansas City, Missoun

Chariotte, North Carolina
Asheville, North Carofina
New York, New York

Pittsburgh, Pennsylvania
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REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Cold Spring Granite Company
202 South 3rd Avenue
Cold Spring, MN 56320

Attn: Mr. Donald Sieger
Milbank
PACE Sample Number:

Date Collected:
Date Received:

RECEIVED
January 18, 1991 JUL 13 2016

PACE Project MINERALS & MINING PROGRAM
Number: 901107508

10 0436054 10 0436062 10 0436070
11/06/90 11/06/90 11/06/90
11/07/90 11/07/90 11/07/90

FAX: 612-525-3377

Parameter Units MDL  CARN-1 CARN-2 CARN-3
INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Biochemical Oxygen Demand, 05 Day mg/L 12 ND ND ND
Iron mg/L 0.05 ND 0.28 0.10
Nitrogen, Ammonia mg/L 0.1 ND ND ND
Nitrogen, Nitrate mg/L 0.1 ND 0.8 0.2
Solids, Total Dissolved mg/L 1 920 740 300
Solids, Total Suspended mg/L 1 ND 5 2
Specific Conductivity umhos/cm 1 1600 1200 520
Sulfate mg/L 1 90 240 76
pH 0.1 7.8 8.0 8.1
MDL Method Detection Limit
ND Not detected at or above the MDL.
1710 Dugaln Drive North Offices Serving: Minneapo!ist Minnesota Los Angeles, Caﬁiomig An Equal Opportunity Employer
oo e e

San Francisco, California New York, New York
Kansas City, Missouri Pittsburgh, Pennsylvania
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REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Donald Sieger January 18, 1991 RECEIVED
Page 2 PACE Project JUL
B, Number: 901107508 13 2018
g "’”Eﬁﬂsaummmoenm
PACE Sample Number: 10 0436089
Date Collected: 11/06/90
Date Received: 11/07/90
Parameter Units MDL CARN-4
INORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
Biochemical Oxygen Demand, 05 Day mg/L 12 ND
Iron mg/L 0.05 0.48
Nitrogen, Ammonia mg/L 0.1 ND
Nitrogen, Nitrate mg/L 0.1 0.4
Solids, Total Dissolved mg/L 1 1100
Solids, Total Suspended mg/L 1 16
Specific Conductivity umhos/cm 1 1400
Sulfate mg/L 1 530
pH 0.1 7.8
MDL Method Detection Limit
ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other

approved methodologies.
my supervision.

; F N
-}Z‘m“)-f‘m &/ L L?’?k_..

Starla Enger
Inorganic Chemistry Manager

A1l analyses were performed by me or under

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544-554)
FAX: 612-525-3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa
San Francisca, California
Kansas City, Missouri

Los Angeles, Califarnia An Equal Opportunity Employer
Charlatte, North Carolina

Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



RECEIVED
JUL 13 2016

MINERALS & MINING PROGRAM

February 20, 1991

Mr. Donald Sieger

Cold Spring Granite Company
202 S. 3rd Avenue

Cold Spring, MN 56320

Dear Mr. Sieger:
This letter is in reference to your current NPDES permit No. SD-0026646.

The water qua]it{ data received by the De?artment during the past year
indicates that all quarries, except Carnelian no. 4, are in full
compliance with the NPDES and South Dakota Surface Water Quality
Standards, ARSD CHAPTER 74:03:02. However, one more quarterly sample
for Carnelian no. 4 must be submitted to the Department before the
operational monitoring plan can be determined.

Our most recent records indicate that each quarry was sampled last on
November 6, 1990. The l1ab results for this period of sampling show that
the values for Carnelian no. 4 showed relatively high TDS and Sulfate
values. If possible, please inform the Department on the reason(s) for
the high values.

Thank you for your cooperation. If you have any questions or comments,
please feel free to give me a call.

Sincerely,

Thomas G. Hack

Hydrologist

Exploration & Hining Pro?ram
Te?ephone: (605) 773-420
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COLD SPRING GRANITE
WATER QUALITY DATA

Carnelian No. 1

---------------------------------------------------------------------------------------------------------------------------------

&/17/90 5/22/90 B8/29/90 11/6/90 MAX MIN AVERAGE

----------------------------------------------------------------------------------------------------------- Sesssssssssssamsnmme"

PARAMETER SW STANDARD GW STANDARD DW STANDARD

Fe, Dissolved mg/ L o = 0.3 < .05 0.18 0.05 < .05 0.18 0 0.058
NO3 mg/ L 50 10 10 0.9 0.5 0.2 <.1 0.9 0 0.400
NH4 mg/ L 4 e ol -- 0.1 <.1 <.1 0.1 0 0.025
S04 mg/l - 500 -- 180 170 130 90 180 90 142.500
Fecal Coliform col /100mlL 1000 < 2.2 1 -- 50 - -- 50 0 12.500
Conductivity uMHO/cm 250074000 = «s 1700 1800 1600 1600 1800 1600 1675.000
TDS mg/ L 2500 1000 1000 990 1000 800 920 1000 B00 927.500
TsS mg/ L 90 v ne 2 8 <1 <1 8 0 2.500
pH -- 6.5/9.0 6.5/8.5 6.5/8.5 8.1 8.2 8.2 7.8 8.2 7.8 8.075
BOD mg/ L .- = - <6 <6 <12 (] 1.500
Radon 222 pCisl .- - 300 == 80+/-1 »s v 0 0 0.000
Total Alpha pCi/l o 15 15 2+/-1 L v e 0 0 0.000
Total Beta pCi/l 100 " .- 54/-4 - - - 0 0 0.000
Radium 226 pCi/l 5 5 3 3.8+/-1.8 .= Ll L 0 0 0.000
Gasol ine mg/| 10 .o - <.1 -- .- .- 0 0 0.000
Fuel Oil 1 mg/ L 10 - - <.1 =& - - 0 0 0.000
Fuel 0il 2 mg/l 10 - -- <.1 - - - 0 0 0.000

———




COLD SPRING GRANITE
WATER QUALITY DATA

Carnelian No. 2

---------------------------------------------------------------------------------------------------------------------------------

PARAMETER

Fe, Dissolved mg/l --
NO3 mg/1 50
NH4 mg/l -=
S04 mg/ --
Fecal Coliform col/100mlL 1000

Conductivity
TDS
TSS

pH
BOD

Radon 222

Total Alpha
Total Beta
Radium 226

Gasol ine
Fuel 0il 1
Fuel 0Oil 2

uMHO/cm  2500/4000

mg/1 2500
mg/ 90

e 6.5/9.0
mg/1 =
pei/l --
pCi/l .-
pCi/L 100
pCi/l 5
mg/1 10
mg/1 10

mg/| 10

500
< 2.2

1000

6.5/8.5

0.3
10

4/17/90 5/22/90

< .05 0.25
1.8 1.1
- 0.1
250 230
e 10
1400 1300
810 800

1 6

7.9 8.1

6 <6

== 54+/-1
5+/-3 --
6+/-4 =
3.8+/-1.8 .-
<.1 .-
<.1 e
<.1 .-

8/29/90

0.05

0.2
160

830
450

0.28
0.8
<1
240

0.28
1.3
0.2
250

10

1400
810

8.1

O o oo

o o

160

830
450

7.9

o o oo

o o

0.145
1.050
0.075
220.000
2.500

1182.500
700.000
3.500
8.025
1.500

0.000
0.000
0.000
0.000

0.000
0.000
0.000



COLD SPRING GRANITE
WATER QUALITY DATA

Carnelian No. 3

---------------------------------------------------------------------------------------------------------------------------------

4/17/90 5722/90 8/29/90 11/6/90 MAX MIN AVERAGE
PARAMETER SW STANDARD GW STANDARD DW STANDARD
Fe, Dissolved mg/L -- .- 0.3 < .05 0.06 0.08 0.1 0.1 0 0.060
NO3 mg/L 50 10 10 0.4 0.3 0.2 0.2 0.4 0.2 0.275
NH& mg/Ll g o Lo s 0.1 <,1 <. 1 0.1 0 0.025
S04 mg/L - 500 -- 79 79 75 76 79 75 77.250
Fecal Coliform col/100ml 1000 < 2.2 1 .- < 10 -- -- 0 0 0.000
Conductivity UMHO/cm  2500/4000 - - 570 570 520 520 570 520 545.000
DS mg/L 2500 1000 1000 300 360 260 300 360 260 305.000
1SS mg/l 90 = bt 1 <1 <1 2 ] 0 0.750
pH -- 6.5/9.0 6.5/8.5 6.5/8.5 8.4 8.4 8.3 8.1 8.4 8.1 8.300
BOD mg/l -- -- -- <6 < b <6 <12 0 0 0.000
Radon 222 pCi/l »= e 300 == 49471 .- -- 0 0 0.000
Total Alpha pCisl .- 15 15 be -2 -- - -- 0 0 0.000
Total Beta pCi/lL 100 - -- B/-4 -- - -- 0 0 0.000
Radium 226 pCist 5 5 3 3.90/-1.7 - .- -- 0 0 0.000
Gasoline mg/L 10 - .- 2 .- .- .- 0 0 0.000
Fuel Oil 1 mg/L 10 - -- 5 | -- .- .= 0 0 0.000

Fuel Oil 2 mg/L 10 9° e <.1 by = it 0 0 0.000

RECEIVED
JUL 13y

MINERAL g & MiNing PROGRAM
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J
Wis 208
COLD SPRING GRANITE VINERA o
WATER QUALITY DATA &Mf”’”GPBOGR
Al

Carnelian No. 4

---------------------------------------------------------------------------------------------------------------------------------

5/22/90 8/29/90 11/6/90 MAX MIN AVERAGE
PARAMETER SW STANDARD GW STANDARD DW STANDARD
Fe, Dissolved mg/l - .- 0.3 0.11 0.06 0.48 0.48 0.06 0.217
NO3 mg/l 50 10 10 0.6 0.5 0.4 0.6 0.4 0.500
NH4 mg/ L as o - 0.1 <.1 <, 1 0.1 0 0.033
S04 mg/ == 500 il 430 3%0 530 530 390 450.000
Fecal Coliform col/100mlL 1000 < 2.2 1 10 .- - 10 0 3.333
Conductivity uMHO/cm 250074000 -- - 1300 1200 1400 1400 1200 1300.000
TS mg/l 2500 1000 1000 930 820 1100 1100 820 950.000
T8 ma/ L 90 -- -- 16 3 16 16 3 11.667
pH - 6.5/9.0 6.5/8.5 6.5/8.5 8.4 8.3 7.8 8.4 7.8 8.167
BOD mg/L - - .- <é 6 <12 6 0 2.000
Radon 222 pCisl .- .. 300 58+/-1 .- .- 0 0 0.000
Total Alpha pci/l .- 15 15 .- - - 0 0 0.000
Total Beta pCislL 100 - iy -l = .. 0 0 0.000
Radium 226 pCi/l 5 5 3 - -- -- 1] 0 0.000
Gasol ine mg/l 10 -- -- .- - -- 0 0 0.000
Fuel 0il 1 mg/ 1 10 - -- .- .- -- 0 0 0.000

Fuel 0il 2 mg/ { 10 - pr-e = .= .o 0 0 0.000



COLD SPRING GRANITE
WATER QUALITY DATA

Carnelian H

------------------------------------------------------------------------------------

------------------------------------------------------------------------------------

PARAMETER

Fe, Dissolved
NO3
NH4
S04

Fecal Coliform col/100ml

Conductivity
TDS

1SS

pH

BOD

Radon 222

Total Alpha
Total Beta
Radium 226

Gasoline
Fuel Oil 1
Fuel 0il 2

mg/l
mg/|
mg/|
mg/1

UMHO/cm

mg/|
mg/L

mg/1

pCist
pCist
pci/t
pLi/t

mg/ 1
mg/ |
mg/1

1000

2500/4000
2500

90
6.5/9.0

0.3
10

6.5/8.5

300

450
230
<1
8.3
<6

4/-2
104/-4
2.7+/-1.4

<.1
<.1
<.1

RECE!VED
UL 13 2006

WINERALg g MiNing PROGRAY



idered: WATER PERMIT NO. 5564-3

Amount of Water Claimed: 0.67 (0.27-well 0.10-each hole) Total Acres: NA

Source of Water Supply: groundwater

Phone: 612-685-3621 _RECEIVED
Name of Applicant: Cold Spring Granite Company JUL 13 208

Post Office Address: 202 South 3rd Ave, Cold Spring MN 56320 INING PROGRAM

Water to be used for: de-watering project County:  Grant

About miles of Milbank

PROOF OF PUBLICATION: Received Not Received

APPLICATION: Approved Subject to

F.F.& C/.L. Adopted Not Approved Deferred

PRIORITY Date Received: 7-15-91 Fee: 5225,00 Remarks

Corrected Application Recelved Period of Annual Use Jan 1- Dec 31
WATER QUALITY APPROVAL RECEIVED NA APPROVED/CONDITIONAL (Circle one)
WI-1 Description same as Application YES ____ NO ___ REMARKS

Diversion Point: Hole No. 1-SE 1/4 NW 1/4 Sec 17-

T120R-R47W; No. 2-SE 1/4 SW 1/4 and well-SW 1/4

:

SE 1/4 Sec 7-T120N-R47W; No. 3-NW 1/4 NE 1/4 Sec

"lﬁx

— — f— — — — — —

|
I
L
[
I
bandetbonbo—ivwigabeds 13-T120N-R48V; No. 4-NW 1/4 |
I
!
|
I
!
1

I
|
1
I
I
I
I
I
!
I
!
I

X X
NE 1/4 Sec 17-T120N-R47W | |
12 I B
b [ o i
| | |
| | 1
Well Log: Driller: Licensed YES NO
Depth of Well: about 60’ REMARKS not necessary
5
Type of Map: plat PREPARED BY: Donald R larson, PE Reviewed and the Number

Assigned on 7-17-91 By Karen Schlaak
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CONVERSION FACTORS

For readers who may prefer to use metric (International System) units
rather than inch-pound units, the conversion factors for the terms in this

report are listed below:

Multiply inch-pound unit

acre

acre-foot (acre-ft)

cubic foot per second (ft3/s)

foot (ft)

foot per day (ft/d)

foot per mile (ft/mi)

gallon per minute (gal/min)

inch

inch per year (in/yr)

mile (mi)

million gallons per day
(Mgal/d)

square mile (mi?)

By

4,047
1,233
0.028317
0.3048
0.3048
0.1894
0.06309
25.4
25.4
1.609
0.04381

2.590

To cbtain met unit

square meter

cubic meter

cubic meter per second
meter

meter per day

meter per kilometer
liter per second
millimeter

millimeter per year
kilometer

cubic meter per second

square kilometer

Sea level: In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a
general adjustment of the first-order level nets of both the United States
and Canada, formerly called Sea Level Datum of 1929.



WATER RESOURCES OF CODINGTON AND

GRANT COUNTIES, SOUTH DAKOTA

By Donald S. Hansen

ABSTRACT

The primary sources of surface water in Codington and Grant Counties are
Lakes Kampeska and Pelican and numerous potholes and sloughs in western
Codington County. Seasonal variations in streamflow and lake levels are
directly related to seasonal variations in precipitation and evapotranspira-
tion. Long-term lake-level fluctuations indicate correlation with departure
- from normal precipitation. Dissolved-solids concentrations in water from
streams and lakes increase as stream discharge decreases and lake levels
decline.

Seven glacial aquifers and two bedrock aquifers were delineated in
Codington and Grant Counties. The areal extent of the glacial aquifers was
determined to be 30 square miles for the Antelope Valley aquifer; 140 to
190 square miles for the Lonesome Lake, Big Sioux, and Revillo aquifers;
260 square miles for the Veblen aquifer; 760 square miles for the Prairie
Coteau aquifer; and 840 square miles for the Altamont aquifer.

The average thickness of the glacial aquifers ranges from 21 to 63 feet.
Recharge to glacial aquifers is from direct infiltration and subsequent
percolation of precipitation mostly in the spring and early summer and by
leakage from till.. The Big Sioux and Antelope Valley aquifers generally are
less than 10 feet below land surface, the Veblen aquifer averages about
52 feet below land surface, the Prairie Coteau aguifer averages 138 feet
below land surface, the Lonesome Lake aquifer averages 170 feet below land
surface, the Revillo agquifer averages 295 feet below land surface, and the
Altamont aquifer averages 460 feet below land surface. The buried aquifers
are overlaid and underlaid by till except for the Revillo and Altamont
aquifers which, in most locations, lie on shale bedrock.

Discharge from glacial aquifers is by evapotranspiration where the
aquifers are close to land surface; by withdrawals from domestic, stock-
watering, irrigation, and municipal wells; and by outflow to nearby streams
and lakes. Reported well yields are the largest (800 gallons per minute or
more) from the Big Sioux, Antelope Valley, and Prairie Coteau aquifers.

Predominant chemical constituents are calcium and bicarbonate in water
from the Big Sioux, Antelope Valley, Prairie Coteau, Veblen, Revillo, and
Lonesome Lake aguifers. Significant concentrations of sulfate also are
present in water from the Veblen and Revillo agquifers. Sodium and sulfate
are predominant in water from the Altamont aquifer. Average dissolved-solids
concentrations in water from the aquifers range from 350 to 2,120 milligrams
per liter.

The two bedrock aquifers delineated are the Dakota and granite wash.
The Dakota aquifer is at about 1,230 feet below land surface and the water
level has declined 10 feet from 1958-85. Predominant chemical constituents
in water from the Dakota aguifer are sodium and sulfate. The water has a
- dissolved-solids concentration of 1,480 milligrams per liter. The granite



wash aquifer is limited to eastern Grant County and has an average thickness
of 37 feet. Predominant chemical constituents in water from the granite wash
aguifer are sodium and sulfate.

The average annual water use in Codington and Grant Counties is
18.34 million gallons per day. Seventeen percent of the water used is for
irrigation.

INTRODUCTION

Codington and Grant Counties encompass 1,415 mi? of northeastern South
Dakota. Codington County and western Grant County are within the Coteau des
Prairies, a highland plateau between the Minnesota River lowland to the east
and the James River lowland to the west (fig. 1). Eastern Grant County lies
in the western part of the Minnesota River lowland. Land-surface altitudes
range from 970 ft in northeast Grant County to 2,015 ft above sea level on
the crest of the coteau in northern Codington County.

Previous water-resource studies within the Big Sioux River basin were
designed for a specific purpose and were completed as county water-resource
investigations, ground-water simulation studies, or city water-supply
studies. The studies never were intended to assess hydrologic conditions and
evaluate the water-supply potential of the entire basin. As a result, water
development has occurred at a rapid rate in some areas of the basin while, in
other areas, development has proceeded much more slowly.

The Big Sioux basin hydrologic study, which started in 1982, is a 7-year
comprehensive investigation of the water-resources of Codington, Grant,
Minnehaha, Lincoln, and Union Counties to develop a hydrologic data base and
subsequently to develop digital models of the Big Sioux aquifer. This report
is the result of a 4-year water-resources investigation of Codington and
Grant Counties.

u ge_a S

This report describes the results of a hydrogeologic study in Codington
and Grant Counties. The study included test drilling through the glacial
drift to bedrock, installation of observation wells, measurement of water
levels, and chemical analysis of ground water. Figure 2 shows the test-hole
and geologic-section locations and observation-well and water-quality
sampling sites in Codington and Grant Counties. The wells and test holes are
numbered according to the Federal land survey system (fig. 3).

This report describes: (1) The surface-water resources; (2) the extent
of the major glacial outwash and bedrock aquifers; (3) the recharge to, move-
ment, and discharge from the major glacial aquifers; and (4) the quality of
the surface and ground water in Codington and Grant Counties.

Acknowledgments
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Codington and Grant Counties for providing information on their water wells,
and of the local drilling companies for supplying test-hole information.,
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Figure 2.--Location of data sitee and geclogic sections in Codington and Grant Counties.

LIZIN

. TEST-DRILLING SITE --Aquifer description
and drillers logs are avalloble frem U S
Geological Survey

w OBSERVATION-WELL SITE -- Records of
waler-level measurements are available
from .5, Geologicol Survey

v WATER-QUALITY SAMPLE SITE --Compiele

chemical anulyses obleined for 1his sludy
are gvalioble from U 5. Geologicol Survey

A——A LINE OF GEOLOGIC SECTION




Bt well
ITNS2WIBCCCC-R

Figure 3.--Well-numbering diagram. The well number consists of township
followed by "N," range followed by "W," and section number, followed by
a maximum of four uppercase letters that indicate, respectively, the
160-, 40-, 10~-, and 2%-acre tract in which the well is located. These

E latters are assigned in a counter clockwise direction beginning with "A®

B in the northeast quarter. A serial number following the last letter is

used to distinguish betwsen wells in the same 24-acre tract. The last

letter "R" in well designaticn denotes that the well is located on the

Sisgseton Indian Reservation.




WATER RESOURCES

The average annual precipitation at Watertown from 1951-80 was
22.3 inches (U.S. National Oceanic and Atmospheric Administration, 1987).
About 75 to 85 percent of the precipitation is returned to the atmosphere by
evaporation and transpiration. About 5 percent of the average annual
precipitation becomes streamflow; however, this gquantity may vary from year
to year because of climatic variations. Ten to 20 percent of the precipita-
tion percolates through the root zone to become ground water. In a given
year, the water budget shows a change in ground-water storage that can be
detected by, and calculated from, water-level changes in observation wells in
the aquifers. The long-term (greater than 10 years) changes in storage are
small, unless ground-water discharge to wells increases.

Drainage in eastern Codington and western Grant Counties (fig. 4) is
primarily by the Big Sioux River and its tributaries. Western Codington
County is poorly drained, is characterized by numerous closed-basin lakes
that do not have an outlet, and is a noncontributing part of the Big Sioux
River drainage basin. Drainage in eastern Grant County is well developed and
consists of the North and South Forks of the Whetstone and Yellow Bank
Rivers. These rivers drain into the Minnesota River. The drainage divide
between the Minnesota and Big Sioux River basins is located in extreme
northeastern Codington and western Grant Counties (Amundson and others,
1985). This area is characterized by numerous small lakes and potholes.

Surface Water
Streamflow

Streamflow depends on seasconal variations in precipitation, evapotran-
spiration, and ground-water storage. Rivers and creeks generally flow during
spring and early summer because of snowmelt and rainfall runoff and because
of peak storage in aquifers. Creeks and the upper reaches of the Big Sioux
River in Grant County generally do not flow during late fall and winter
because of: (1) Decreased runoff; (2) decreased ground-water discharge; (3)
evaporation; and (4) ice formation. During years of above-normal precipita-
tion, Willow Creek and the North and South Forks of the Whetstone and Yellow
Bank Rivers may not go dry during late fall and winter. Under normal pre-
cipitation conditions, the Big Sioux River may receive 15 to 25 ft3/s from
ground water between the Grant-Roberts County line and the streamflow-gaging
station on the Big Sioux River near Castlewood, located 5 mi south of the
Codington-Hamlin County line. A summary of data for streamflow-gaging
stations within the study area is given in table 1.

Specific conductance of water from rivers and streams varies with the
volume of streamflow. Specific conductance generally decreases as stream
discharge increases because of dilution from snowmelt and rainfall runoff.
The observed specific conductance of water from the Big Sioux River near
Watertown decreased from 650 uS/cm (microsiemens per centimeter at 25
°celsius) when the instantaneous discharge was 12 ft®/s in October 1985 to
260 puS/cm when the instantaneous discharge was 2,140 ft3/s in March 1986.

Flooding in Grant County is unlikely because of the well-developed
drainage. Valley bottoms and areas of internal drainage in western Codington
County are flooded almost every year because of snowmelt and rainfall runoff.
Maps of flood-prone areas adjacent to the Big Siocux River have been prepared
and are available from the U.S. Geological Survey, Huron, South Dakota 57350.
The flood-prone areas, shown on topographic maps at a scale of 2.5 inches to
the mile, are areas that have about a 1 in 100 chance, on the average, of
being inundated during any year.
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Table l.--Summary of data for streamflow-gaging stations

i n nd Gran unti

[==, not computed]

Discharge
Contributing Period (cubic feet per second)
drainge of
area record Maximum Minimum Average
Station (square (water instan- daily
no. Station name miles) years) taneous
06479215 Big Sioux River 67.9 1984-85 268 0 =y
near Florence,
S. Dak.!
06479438 Big Sioux River 228 1972-85 3,720 0 21.3
near Watertown,
S. Dak.
06479515 Willow Creek 110 1971-85 4,040 0 15.2
near Watertown,
S. Dak.
05291000 Whetstone River 359 1932-85 6,870 0 47.0
near Big Stone
city, 'S, .Dak:

05293000 Yellow Bank River 398 1939-85 6,970 0 54.8
near Odessa, Minn.?

lstreamflow-gaging station established June 6, 1984.

2streamflow-gaging station located 6 miles southeast of Big Stone City. The
North and South Forks of the Yellow Bank River join 6 miles south and

5 miles east of Big Stone City.

Lakes

Lakes in Codington and Grant Counties cover about 27 mi?, or about
3 percent of the study area. Lakes Kampeska and Pelican (fig. 4) cover about
7,600 acres and were formed by stagnant ice blocks positioned at the margin
of the receding Wisconsin age glacier (J. P. Gilbertson, South Dakota
Geological Survey, written commun., 1986).

Long-term records of lake-level fluctuations for Lake Kampeska indicate
correlation with departure from normal precipitation (fig. 5). Lake levels
rose from 1970-73, 1977-80, and 1984-86 because of above-normal precipita-
tion. Lake levels generally declined from 1973-76 and from 1980-83 because
of below-normal precipitation. 1In recorded history, Lake Kampeska has never
been known to dry up completely (South Dakota State Lakes Preservation
Committee, 1977).
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Figure 5.--Lake~level fluctuations for Lake Kampeska and monthly
cumulative departure from normal precipitation at Watertown.
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Table 2.--Summary of chemical analyses for selected lakes in Codington County

[Analyses based on data collected from 1964-75, State Lakes
Preservation Committee, 1977. Results are average value in
milligrams per liter except as indicated; --, not analyzed]

Lakes connected to Lakes not connected to
an aquifer and an aquifer and
having an outlet having no outlet

Kampeska Pelican Medicine Nicholson Long

Specific conductance 490 1,280 - 61,000 4,700
(microsiemens per
centimeter at 25 °C)

pH 8.5 8.8 8.1 9.1 8.2
Alkalinity, total 220 260 1,820 2,200 110
Dissolved solids 330 970 87,500 148,000 13,000
Dissolved calcium 44 60 590 1,400 410
Dissolved magnesium 32 100 12,000 14,000 1,200
Dissolved sodium 1) 55 8,000 23,000 1,300
Dissolved potassium 10 22 1,270 1,700 190
Dissolved sulfate 68 280 57,000 99,000 9,000
Dissolved chloride 4.2 2 9% 1,100 1,100 250
Dissolved nitrogen o1 . | «17 - -
Dissolved phosphorus 1.1 <.01 3.1 - -

The chemical quality of water in lakes is determined by the hydrologic
setting of the lake and seasonal changes in precipitation. Lakes in areas of
internal drainage having no outlet generally contain water that is one to two
orders of magnitude higher in dissolved solids than lakes having external
drainage or having good hydraulic connection with a surficial aquifer.
Table 2 shows the average chemical quality of water of selected lakes in
Codington County. Lakes Kampeska and Pelican are in hydraulic connection
with the Big Sioux aquifer and have a total dissolved-solids concentration
two orders of magnitude less than Medicine, Nicholson, and Long Lakes.
Medicine, Nicholson, and Long Lakes receive recharge by overland runoff and
rainfall; however, the only source of discharge is by evaporation.
Dissolved-solids concentrations in water from lakes generally decrease during
the spring because of dilution from snowmelt and rainfall runoff and then
increase during summer and late fall because of reduced inflow and increased
evaporation. Dissolved-solids concentrations in water from Medicine Lake
increase with depth. Dissolved solids increase from 65,000 mg/L (milligrams
per liter) at 2.5 ft to 171,000 mg/L at 7.5 ft (South Dakota State Lakes
Preservation Committee, 1977).

Ground-Wate curr e and Ch a u
Glacial Aquifers

Seven aquifers were delineated in Codington and Grant Counties.
Hydrologic characteristics of these aquifers are given in table 3. Glacial-
outwash aquifers consist of unconsolidated sand and gravel deposited by
meltwaters from receding glaciers. Test drilling has shown that the aquifers
are overlaid and underlaid by till. Till in Codington and Grant Counties
consists of grayish-blue clay with minor amounts of sand and silt. Till in
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It

(;;, not determined]

Range of
Range in Average ground= Average Range of
aquifer depth of water water Estimated reported
depth -agquifer level level Artesian (A) volume of well

Areal Maximum Average below below below below end (or) water 112 discharges .

extent aquifer aquifer land land land 2 land water=- storage (gallons Suitability

(square thickness thickness surface surface surface surface table (WT) (acre~ per ‘for
Aquifer miles) (feet) (feet) (feet) (feat) (feet) (feet) aquifer feet) minute) irrigation

GLACIAL AQUIFERS
Big Sioux 150 50 24 0-12 3 -1 = 31 8 WT 350,000 50-1,100 Yes.
Antelope Valley - 30 52 34 1-57 8 2- 22 10 WI 100,000 50-800 Yes
Prairie Coteau 590 62 20 21-380 138 -2.54 - 101 33 A 1.5 million 50-1, 100 Yes.
Veblen 330 155 28 1-210 32 1 =Bk 29 A 700,000 10-50 Yes.
Lonescme Lake 140 98 32 200-380 270 80 - 100 90 A 430,000 10-20 Yes.
Revillo 210 150 63 105-665 295 -1=-71 30 A 1.0 million 50-150 No.
Altamont 860 94 40 319-668 460 5='25 150 A 3.3 million 10-50 No.
BEDROCK AQUIFERS
7

Dakota ma == we >1,230(7) s - s A - -- No.
Granite wash 230 94 37 75-444 190 -3 - 118 22 A 650,000 10-550 No.

& W R e

Arithmetic mean from test-hole data.
A negative number indicates feet above land surface.
Arithmetic mean from cbservation-well data.

Storage was estimated by multiplying average thickness by areal extent and multiplied by specific yield of 0.15 (Hansen, 1887).

A

Reported data.

~

Based on the South Dakota irrigation-water classification diagram (fig. 6).
Data for aquifer available from only one well.



eastern South Dakota has a hydraulic conductivity of about 10-5 ft/d (Barari,
1985). The till will not yield a sufficient quantity of water to wells even
for domestic use; however, locally it may contain thin, discontinuous sand
and gravel lenses that reportedly yield 2 to 15 gal/min to domestic and
stock-watering wells.

Water-level fluctuations in observation wells screened in the glacial
aquifers, with the exception of the Altamont, are caused by seasonal changes
in recharge and discharge. Water levels generally rise from February through
June because recharge from snowmelt and spring rainfall is greater than
discharge. Water levels generally decline from July through January because
discharge from wells and evapotranspiration are greater than recharge.

Suitability of water for irrigation from the glacial aquifers may be
determined by use of the South Dakota irrigation-water diagram (fig. 6)
(Koch, 1983). The diagram is based on South Dakota irrigation-water
standards, revised January 7, 1982, and shows the State of South Dakota’'s
water-quality and soil-texture requirements for the issuance of an irrigation
permit.

Big Sioux a fer

The Big Sioux aquifer (fig. 7) consists of poorly to well-sorted
surficial outwash that ranges from medium sand to medium gravel; it generally
is less than 10 ft below land surface. The aquifer is limited to the flood
plain of the Big Sioux River and its tributaries, and is underlaid by till.
In most locations, the agquifer becomes coarser and more sorted with depth.
The aquifer generally is under water-table conditions, except in the Lake
Pelican area where the aquifer is confined by 3 to 5 ft of till. A geologic
section of the aquifer is shown in figure 8.

Recharge to the aquifer is by direct infiltration and subsequent perco-
lation of rainfall and snowmelt through the overlying 1 to 2 ft of topsoil.
Recharge to the aquifer ranges from 4 to as much as 10 in/yr (Hansen, 1988).
The general direction of water movement in the aguifer is to the south and
toward the Big Sioux River (fig. 9), which flows from north to south. The
gradient of the water-table surface generally is about 6 to 10 ft/mi. Lakes
Kampeska and Pelican are connected hydraulically to the Big Sioux aquifer.
During spring and early summer, lake levels commonly exceed the water level
in the aquifer and, thus, the lakes recharge the aquifer. During summer and
fall, when evaporation exceeds precipitation, the lake levels are less than
water levels in the surrounding Big Sioux aquifer and water from the aquifer
discharges to the lakes.

Discharge from the Big Sioux aquifer is by withdrawals from irrigation,
domestic, municipal, and stock-watering wells; by evapotranspiration; and by
ground-water discharge to lakes and the Big Sioux River. The average annual
reported pumpage by irrigation and municipal wells was about 2,100 acre-ft
from 1972-80 (South Dakota Department of Water and Natural Resources, written
commun., 1972-80). The average annual reported pumpage by irrigation wells
was 2,800 acre-ft during the drought years of 1975-77. Reported discharge
from irrigation wells in the Big Sioux aquifer is as much as 1,100 gal/min.

Records of long-term water-level fluctuations in well 118N52W21BBCB show
correlation with long-term trends in precipitation (fig. 10). The water-
level rise during 1972, 1977-79, and 1984-86 was caused by above-normal
precipitation. The decline from 1973-76 and 1980-81 was caused by below-
normal precipitation.
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Figure 6.--South Dakota irrigation-water classification diagram based on
South Dakota standards (revised Jan. 7, 1982) for maximum allowable
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Predominant chemical constituents in water from the Big Sioux aquifer
are calcium and bicarbonate (table 4). Dissolved-solids concentrations
averaged 580 mg/L. Hardness concentrations determined by onsite analysis
averaged 400 mg/L. Water from the aquifer is of suitable quality for
irrigation (fig. 6). Water from the aquifer also is used for municipal,
industrial, domestic, and stock-watering purposes.

ntelo Valley aquifer

The Antelope Valley aquifer is an unconfined glacial-outwash aquifer
that lies at or near land surface in northeastern Codington and western Grant
Counties (fig. 7). The aquifer is located in the axis of the drainage divide
between the Big Sioux and Minnesota Rivers (fig. 4) and is hydraulically
connected to numerous small lakes and sloughs. The aquifer is composed of
brown, very coarse sand to coarse gravel. The aquifer generally is under
water-table conditions; however, at well 119N51W3CCCC the aquifer is covered
by 43 ft of till and is under artesian conditions. The aquifer is shown in
geologic section B-B’ (fig. 11), and hydrologic characteristics are given in
table 3.

Recharge to the aquifer is by direct infiltration and subsequent perco-
lation of rainfall and snowmelt through the overlying 1 to 2 ft of topsoil.
Test-hole data indicate that Crooked, Punished Womans, and Round Lakes are
hydraulically connected to the aquifer. The general direction of water
movement in the aquifer is from northwest to southeast. The direction of
water movement within 2 mi of Punished Womans, Round, and Crooked Lakes, and
numerous sloughs and small lakes located in T. 120 N., R. 51 W. is toward
these lakes and sloughs. .

Discharge from the aquifer is by: (1) irrigation, domestic, and stock-
watering wells; (2) evaporation directly from the water-table surface where
the aquifer is at or near land surface; (3) outflow to Punished Womans,
Round, and Crooked Lakes; and (4) outflow to small lakes and sloughs in
T. 120 N., R. 51 W. near the eastern edge of the aguifer.

Records of long-term water-level fluctuations in wells 119NS51W3DDDA and
120N51wW34ccece (fig. 12) show correlation with long-term trends in precipita-
tion. The water-level decline from 1979-83 was caused by below-normal
precipitation. The water-level rise from 1983-87 was caused by four years of
above-normal precipitation. The sharp annual decline during June and July in
well 119N51W3DDDA is caused by pumpage from nearby irrigation wells.

Predominant chemical constituents in water from the Antelope Valley
aquifer are calcium and bicarbonate. Specific conductance, determined from
onsite analyses, ranged from 320 to 1,850 uS/cm and averaged 1,000 pS/cm.
Hardness concentrations, also determined by onsite analyses, ranged from 150
to 890 mg/L and averaged 500 mg/L. A summary of laboratory analyses of water
from the aquifer is given in table 4. Water from the aquifer is used for
irrigation, domestic, and stock-watering purposes.
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Table.4.--§ummagx of chemical analyses of water from the Big Sioux and

[Analyses by U.S. Geological Survey.

1

Va a

ifer Cod d ant Counti

Results in milligrams per liter except as indicated; --, not analyzed)

Big Sioux aquifer

Antelope Valley aquifer

Number Number
of Minimum  Maximum of Minimum Maximum
samples Mean value value samples Mean value value
Specific conductance, 10 890 650 1,300 17 B20 480 1,970
(microsiemens per
centimeter at 25 °C)
pH, field (units) 8 17.6 7.1 8.4 16 17.4 6.9 8.0
Temperature, water (°C) 4 5.5 5 6.0 5 11.5 7.0 20.5
Dissolved solids 16 580 280 1,140 “ 350 344 352
Dissolved calcium 18 100 52 180 17 110 70 220
Dissolved magnesium 18 40 14 65 1 B 35 7 130
Dissolved sodium 16 26 5.0 82 17 13 2.6 37
Dissolved potassium 16 3 1 13 4 2 8
Bicarbonate 9 320 210 380 15 330 220 550
Dissolved sulfate 37 130 19 260 17 150 18 590
Dissolved chloride 18 14 .B 45 1?7 13 1.0 120
Dissolved fluoride 12 3 .2 9 2 o 2 |
Dissolved nitrate 12 4.2 0 ' 14 3 +13 0 .32
Dissolved boron 9 220 20 450 4 120 0 370
(micrograms per liter)
Dissolved iron 4 320 40 600 2 1,600 480 2,700
(micrograms per liter)
Dissolved manganese 4 160 70 240 - - - -

(micrograms per liter)

IMedian value.
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The Prairie Coteau agquifer is composed cf brown to gray, coarse to very
coarse, well-rounded sand and fine gravel. The aquifer covers most of
western Codington County and the western two townships of Grant County
(fig. 13). The top of the aquifer may be as much as 380 ft below land
surface in eastern Codington County to as little as 21 ft below land surface
in northwestern Codington County. Geologic sections of the agquifer are shown
in figures 8 and 11. Hydrologic characteristics are given in table 3.

Test-hole data in T. 122 N., R. 52 W. (Roberts County, fig. 1) indicate
surficial outwash in that area as much as 65 ft thick. The outwash, known as
the Coteau Lakes aquifer (J. A. Goodman, South Dakota Department of Water and
Natural Resources, written commun., 1987) may be in hydraulic connection with
the Prairie Coteau aquifer and may be the principle source of recharge to the
Prairie Coteau aquifer. Recharge to the Prairie Coteau aquifer in western
Codington County may be by direct infiltration and subsequent percolation of
rainfall and snowmelt in areas where the agquifer is near land surface
(fig. 11). These areas include T. 119 N., R. 54 and 55 W.; T. 118 'R., R, 54
and 55 W.; and T. 117 N., R. 52 and 53 W. Recharge to the agquifer also may
be by leakage from the Big Sioux aguifer. The Big Sioux agquifer and the
Prairie Coteau aquifer are separated by 15 to 25 ft of silty, sandy till in
T. 120 N., R. 52 W. and T. 116 N., R. 52 W. Recharge to the Prairie Coteau
aquifer also may be by leakage from the till. The direction of water move-
ment in the aquifer is from northeast to southwest toward Clark and Hamlin
Counties. The gradient of the potentiometric surface is about 6 ft/mi
(fig. 14). In T. 119 N., R. 52 W., the gradient is 20 ft/mi, which may be
caused by finer aquifer material in thie area.

Discharge from the Prairie Coteau aquifer is by: (1) Irrigation wells
in western Grant and northern Codington Counties, (2) stock-watering and
domestic wells, and (3) possibly, to Long Lake in western Codington County.
Specific conductance of water from Long Lake is an order of magnitude less
than of water from Nicholson and Medicine Lakes (table 2), which may indicate
discharge from the Prairie Coteau aquifer to Long Lake. The average annual
reported pumpage from 1980-85 from irrigation wells in western Grant and
northern Codington Counties was about 1,700 acre-ft (South Dakota Department
of Water and Natural Resources, written commun., 1980-85).

Records of long-term water-level fluctuations in well 121N52W22CCCC-R
(£ig. 15) show correlation with long-term trends in precipitation. The
water-level decline from 1979-83 was caused by below-normal precipitation.
The water-level rise from 1983-87 was caused by four years of above-normal
precipitation. :

Water from the Prairie Coteau aquifer is of the calcium bicarbonate
type, based on predominant ions, in western Grant County and eastern
codington County and is of the calcium sulfate type in western Codington
County (table 5). Dissolved-solids concentrations ranged from 650 to
2,250 mg/L and averaged 1,490 mg/L in western Codington County. Dissolved-
solids concentrations ranged from 430 to 660 mg/L and averaged 510 mg/L in
western Grant County and eastern Codington County. The smaller dissolved-
solids concentrations in eastern Codington and western Grant Counties
probably result from the inflow of less-concentrated water from the nearby
recharge area in Roberts County (T. 122 N., R. 52 W.). Water from the
aguifer is of suitable gquality for irrigation based on South Dakota
irrigation-water standards, revised January 1982 (fig. 6).
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Figure 15.--Water-level fluctuations in the Prairie Coteau
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normal precipitation at Watertown.
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Table 5.--Summary of chemical analyses of water from the Prairie Coteau
' aguifer in Codington and Grant Counties

(Analyses by U.S. Geological Survey and South Dakota Geological Survey.
Results in milligrams per liter except as indicated; --, not analyzed]

Western Grant County and
eastern Codington County

Western Codington County

Number Number
of Minimum  Maximum of Minimum Max imum
samples Mean value value samples Mean value value

Specific conductance, field 8 920 630 1,200 32 2,000 1,010 6,510

(microsiemens per

centimeter at 25 °C)
Dissolved solids 8 510 430 660 16 1,490 650 2,250
Hardness 8 440 320 520 41 1,090 490 3,500
Alkalinity 8 410 250 500 26 360 250 500
Dissolved calcium 8 95 61 140 41 250 110 500
Dissolved magnesium 8 42 29 56 41 75 25 310
Dissolved sodium 8 26 14 48 41 110 14 540
Dissolved potassium 8 2 X 3 16 13 4 43
Bicarbonate 8 500 300 610 25 450 200 860
Dissolved sulfate 8 77 26 130 40 900 250 3,200
Dissolved chloride 8 8.2 X 42 28 18 ; 42
Dissolved nitrate 3 4 3 5.8 17 2.1 0 X7
Dissolved iron - - — — 5 2,500 20 6,800

(micrograms per liter)
Dissolved manganese - ——— - e 5 1,050 50 4,200

(micrograms per liter)
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The Veblen aquifer is located in eastern Grant County (fig. 16) and is
composed of brown, medium to coarse sand and fine gravel. Coarse sand to
coarse gravel was found in T. 121 N., R. 47 W., near the North and South
Forks of the Whetstone River. As much as 154 ft of sand and gravel is
present 2 to 3 mi northeast of Milbank. The extent of this thick section of
sand and gravel was limited to about 1 mi?2. The aguifer slopes to the east
at about 13 ft/mi and is under artesian conditions in most areas. In
T. 120 N., R. 47 W. and the southern part of T. 121 N., R. 46 and 47 W., the
aquifer is at or near land surface and is under water-table conditions. A
geologic section of the aquifer is shown in figure 11 and hydrologic
characteristics are given in table 3.

Recharge to the Veblen aquifer in Grant County is by direct infiltration
and subsequent percolation of rainfall and snowmelt in T. 121 N., R. 46 W.
where the aquifer is at land surface. The aguifer may be at land surface
near the western agquifer boundary in Range 49 West, however, test drilling
could not confirm this because of inaccessibility. Recharge to the Veblen
aquifer also occurs in Marshall and Roberts Counties (Koch, 1975) where the
aquifer is at land surface. Recharge to the aquifer also may occur by
leakage from the till.

The direction of water movement (fig. 17) in the aquifer generally is
from west to east. The direction of water movement in T. 121 N., R. 47 W. is
toward the Whetstone River.

Discharge from the aquifer is: (1) From municipal, domestic, and stock-
watering wells; (2) to the Whetstone River in northern Grant County; (3) to
the Yellow Bank River in T. 120 N., R. 47 W.; (4) to Big Stone Lake; (5) to
granite quarries located 6 mi east of Milbank; and (6) to the Minnesota River
located 3 mi east of the Minnesota-South Dakota State line.

Water-level fluctuations (fig. 15) are caused by seasonal changes in
recharge and discharge. Water levels in observation wells generally rose
from September 1985 to April 1986 because of recharge from snowmelt and
spring rainfall. Above-normal precipitation from September 1983 to April
1986 (about 11 inches) caused water levels in well 119N48W14BBBE to rise
about 9 ft (fig. 15). The water-level decline from 1980-83 was caused by
below-normal precipitation.

Water from the Veblen aquifer is a mixed chemical type in which calcium
and sulfate are predominant but which also contains significant concentra-
tions of magnesium and bicarbonate (table 6). Ninety percent of the reacting
cations in water from the aquifer are calcium and magnesium, 65 percent of
the anions are sulfate, and 35 percent are bicarbonate (fig. 18). Dissolved-
solids concentrations ranged from 880 to 3,000 mg/L and averaged 1,300 mg/L.
Hardness concentrations ranged from 390 to 2,170 mg/L and averaged 860 mg/L.
The average concentration of chemical constituents in water from the aquifer
was used to plot the datum point on the South Dakota irrigation-water classi-
fication diagram (fig. 6), which indicates that water from the aquifer
generally is of suitable quality for irrigation.
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Table 6.--Summary of chemical analxseq of water from the Veblen and Revillo aquifers in Grant County

[Analyses by U.S. Geological Survey and South Dakota Geological Survey.
Results in milligrams per liter except as indicated; --, not analyzed]

Veblen aquifer

Revillo aquifer

Number Number
Minimum  Maximum of Minimum Maximum
samples Mean value value samples Mean value value

specific conductance, field 9 1,600 1,100° 2,900 8 1,480 1,070 1,900

(microsiemens per ‘

centimeter at 25 °C)
Hardness 9 860 390 2:170 8 625 490 1,000
Dissolved solids 8 1,300 880 3,000 8 1,200 870 1,500
Dissolved calcium 9 220 86 600 8 160 120 210
Dissolved magnesium 9 78 36 160 8 54 45 80
Dissolved sodium 9 65 26 250 8 120 &6 260
Sodium absorption ratio 9 ‘L .3 6 0 - - -
Dissolved potassium 9 10 ) 12 8 8 6 9
Bicarbonate 9 420 140 530 8 420 400 460
Dissolved sulfate 9 590 310 1,500 8 520 350 800
Dissolved chloride 9 22 2.0 96 8 22 4.0 43
Dissolved nitrate 8 <.04 8 <.04
Dissolved iron 9 2,600 0 18,000 8 2,600 S0 7,200

(micrograms per liter)
Dissolved manganese 9 420 40 1,200 8 220 96 480

(micrograms per liter)
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onesome Lake aquife

The Lonesome Lake aquifer, located in northern Codington and western
Grant Counties (fig. 16), consists of light brown to gray, coarse sand to
fine gravel. The sand grains and pebbles are subangular to well rounded and
may contain as much as 20 percent clay near the bottom of the aquifer. The
aquifer generally occurs between 1,500 and 1,600 ft above sea level, is
overlaid by as much as 380 ft of till in eastern Codington County, and is
under artesian conditions. A geologic section of the aquifer is shown in
figure 11, and hydrologic characteristics of the aquifer are given in
table 3.

Water-level fluctuations in four observation wells screened in the
aquifer (fig. 16) indicate seasonal changes in recharge and discharge. Water
levels in observation well 120N52W26AAAA-R (fig. 19) rose about 4 ft from
October 1985 through May 1986 and declined about 1 ft from June 1986 to
September 1986. Above-normal precipitation from October 1986 to June 1987
caused water levels to rise about 2 ft. Recharge to the Lonesome Lake
aquifer is by leakage from till and by direct infiltration and subsequent
percolation of rainfall and snowmelt where the aquifer is at or near land
surface in Day County. Test drilling showed that the Lonesome Lake aguifer
ranged from 200 to 380 ft below land surface in Codington County.

Predominant chemical constituents in water from the Lonesome Lake
aquifer are calcium and sulfate (table 7). Field specific conductance in
water samples from three observation wells were 1,380, 1,220, and
2,730 uS/cm.

Pevillo aquifer

The Revillo aquifer, located in central Grant County (fig. 20), lies in
a buried, preglacial bedrock valley that trends northwest-southeast. 1In
northern Grant County, the aquifer is separated from the Veblen aquifer to
the east by a buried shale bedrock ridge (figs. 11 and 21). Test-hole data
in Roberts County, 20 mi north of Twin Brooks, indicate that the Revillo and
Veblen aquifers may be in hydraulic connection. Koch (1972) described the
Veblen aquifer in northeast Marshall County (fig. 1) as glacial outwash that
lies in a buried bedrock valley and extends to land surface. The Veblen
aquifer in Marshall County (Koch, 1972) may be the same hydrologic unit as
the Revillo aquifer described in this report. >

The Revillo agquifer consists of glacial outwash composed of gray, fine
to very coarse gravel. The aquifer is as much as 150 ft thick in southern
Grant County. The base of the aquifer in T. 121 N., R. 49 W. occurs at about
1,050 ft above sea level, declines to 1,000 ft above sea level at Twin Brooks
(fig. 22), and declines to 950 ft above sea level at the Grant-Deuel County
line. Hydrologic characteristics of the aquifer are given in table 3.

Recharge to the aquifer is by direct infiltration and subsequent perco-
lation of rainfall and snowmelt in Roberts and Marshall Counties where the
aquifer is at or near land surface (Koch, 1972) and by leakage from €11l
The direction of water movement in the aquifer is from north to south. The
gradient of the potentiometric surface, based on five observation wells
screened in the aquifer, increases from 0.15 ft/mi between Twin Brooks and
LaBolt, to about 5.5 ft/mi from LaBolt to the Grant-Deuel County boundary.
Discharge from the aquifer primarily is by municipal wells located at Twin
Brooks for the city of Milbank, a municipal well located at Revillo for the
town of Revillo, and by stock-watering and domestic wells.
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Table 7.--Chemical analyses of water from the Altamont, granite wash, Lonesome Lake,
and Dakota aquifers in Codington_an [#] ies

(Analyses by U.S. Geological Survey. Results in milligrams per liter
except as indicated; --, not analyzed; <, less than]

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved
Location calcium sodium magnesium potassium Alkalinity sulfate nitrate

Lonesome Lake aquifer

119N51W31Ccce 72 130 100 15 220 1,400 0.10
119N52W15CCcCC2 140 56 55 7 340 330 . .10
119N54W 6BBEBB 190 46 56 10 330 470 .10

Altamont aquifer

116N51W 4AAB 260 240 120 7 430 1,200 0.1
116N55W34BABB 817 600 61 10 320 1,500 .1
117NS55W21BBCB 7 390 58 8 300 970 .1
118N55W11ABBD 140 430 56 15 280 1,200 .1

Dakota aquifer
116N52W 2CBBC 6.5 449 27 9 200 7608 ==

Granite wash aquifer

119N48W24ARAR 30 440 8.6 10 310 930 -
119N47W 7DAAD 40 510 11 12 300 1,000 -
119N48W 4DDCC 70 630 al, 14 200 1,100 e
120N48W30DAAA 24 580 10 15 420 1,100 o
120N49W BAARB 17 590 5.5 14 360 1,200 ki

121N49W35DDDC 15 540 5.6 9 370 1,600 =
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Table 7.-~Chemical analyses of water from the Altamont, granite wash, Lonesome Lake,
and Dakota aquifers in Codington and Grant Counties--Continued

Specific
Dissolved Dissolved conductance
iron manganese (field) pH
Dissolved (micrograms (micrograms Dissolved Dissolved (microsiemens (field)
Location chloride per liter) per liter) fluoride solids per centimeter) (units)
Lonesome Lake aquifer
119NS52W31lCcCcC 3.6 20 20 0.3 w— 2,730 7.6
119N52wWl5Cccec2 2.6 <10 150 -4 - 1,220 7.3
119N54W 6BBB 7.0 <10 1,700 " o8 —— 1,380 T2
Altamont aquifer
116N51W 4AAB : i 920 1,500 0.5 2,100 2,600 7.0
116N55W34BABB 96 1,700 “210 o | 2,600 3,440 7.6
117N55W21BBCB 9.5 730 240 - 1,700 2,660 7.8
118N55W11ABBD 92 3,700 230 -4 2,100 2,870 7.5
Dakota aquifer
116N52W 2CBBC 110 90 50 —-— 1,480 2,310 9.5
Granite wash aquifer
119N48W24ARAAA - 10 <2 e i 4,190 75
119N47W 7DAAD - <10 22 - - 3,990 8.0
119N48W 4DDCC i <10 19 e v 6,050 7.8
120N48W30DAAA —— <10 <2 - - 4,430 8.0
120N49W BARAAB - <10 <2 - - 4,440 77
121N49W35DDDC - <10 10 = - 4,350 8.3




9€

fu 2 L] IDMILES
o 2 6 10 KILGMETERS
T 120N
45%0 - aro20"
T CODING TON ‘ COUNTY
HNIW
' | L T119N
u\luih\'l ]
E‘rnl
T T tenee
Lk n
Leke y
Nighy twin T i8N
i} (
45900 Hprieihee ‘.‘de s "‘
bah 1%&"«»59“" {3 1 > . : ‘:h
RAOW. Mg R IOW W am'w
| Leng % '
Lro | EX PLANATmN
TUTH. g0 TEST MOLE-- Number is Ihicknass of aguifer,
i in fee!
wii, OBSERVATION WELL — Upper number is
D gty Ihickness of aquiter, in feet, Lower
i number s altitude ol waler surface, in
bl THEN feet Dotum is sea level
44050° [ 2~ LINE OF EQUAL THICKNESS OF AQUIFER-
Interval, 40 fesl :
S : : ! — GOUIFER BOUNDARY
R HW LT HS3wW R 52w RSIwW

Bose fram U. % Geolugicol Survey
LS00,000, 1963

Hgnn 20.--Extent and I:hicmlot the Revillo aquifer

in Grant County.




1 '
reer® . 3 < ’
soos 3. 3 8 8 {

g <3 - § 3 3z
& SE $2 g « L
2cooff §% &2 3 3
" ~N o «n - E
n W G BZ 1
ssoo.iw ) L
NS e
18004 o 8
= e
8
1
L 2
® -
& Ba 3
Z am & s
- §§ o 4
Qt " ’! g 8
28 @ 2 - - e Nl
£ > %' '3 33 s
oo @ o - = 4 2323
- [: = N - 8:QDP‘
. a e 3 3 & cazw
e e - ® 3 = =
- * - .5 CFE
b N g r Z e Leenl
- & S & 8 Z-2TE=
______ T 8588
{130 4 N } s o

z =

o
1000 4 = \.@

g Ke
900- i L

v

& E

800 4 i 3
Kg
100 —
DATUM IS SEA LEVEL VERTICAL SCALE IS GREATLY EXAGGERATED
EXPLANATION e S Y
at Glacial il pem Mitbank granile
Qn Giacial oufwash WIFERS G,an“g wash
CRETACEQUS Antelope Volley Altamont ——== CONTACT--Doshed whars approximalely
:ﬂ giﬂmf 92:'7 EET  Big Sloux Vekien tocated
e s by A= e Prairie Coteau Revillo 1 TEST HOLE

Kg Greenhorn Limestane

Figure 21.--Geologic section C-C’ showing the Antelope Valley, Big Sioux, Prairie Coteau, Lonesome Lake,
Altamont, Veblen, Revillo, and granite wash aguifers. (Section C-C' is shown in figure 2.)

e i e cn T eGSR S T e =t




DJ
reet 2 § @ :
ztomg § ; ‘§ i :
o X - o - k
200013 @ - g 4 § g = § é
g 2 2 +L € 3 s > !
190042 -5 ia : i s 3
e - -4 o g gg = 3
2 i’\ 2 ® = h WG o - Q
- 0 & ¢ ® o =z : o
4 - 3 s =3 o1 s 2
1800 - H & & =3 o1 : = g
Q R . NS 3 <
1700 1 -~ P e . 3 :
T - i e :.:_ = F 3 i ; 2
1600 - : i - §
a1 ‘ﬁ:Q: P 28 5 I
15001 i Qe 3..’. A
14007 r / : : {:E% +45 g 9 8 @
13001 - 0= i S S
- ;.
W 1200 - 3
11001 Kp ! Kp
-
; - - v
10007 ggg : .
z "12 Ke
900 1 g § 2 ! X
: i c e
BO0 - 5 3 s e E
' x 3 @ chw—_
700 “52TUM 15 SEA LEVEL I j VERTICAL SCALE IS GREATLY EXAGGERATED
: 10MILES
FRELANATION g ézi’ ' 8 ?68&‘0“&"%5&56
| UATERARY o Ky Seedlen L leine AQUIFERS == CONTACT--Dashed whers
Qr  Glaciol 1il) Kgs  Graneros Shale ' Proicis Cotou approximately locoted
Qa Glacial sutwosh PRECAMERIAN e Bl
CRETACEOUS pEm  Milbank granile b 1 '
Kp Pierre Shale : -ﬁ =
eviilo

Ke Carlile Shale

showing the Prairie Coteau, Veblen, Reville, and Altamont aquifersa.

Figure 22.--Geologic section D-D' he _ _
o (Section D-D' is shown in figure 2.) W




Water-level fluctuations in 5 observation wells screened in the aquifer
reflect seasonal changes in recharge and discharge, as well as pumpage from
municipal wells (fig. 19). Water levels generally declined from May to
August because discharge from municipal wells was greater than recharge.
Water levels rose from September to April because recharge from snowmelt and
rainfall was greater than discharge. Records of long-term water-level
fluctuations in well 120NS0W11CDDD show correlation with long-term trends in
precipitation. The water-level decline from 1979-83 was caused by below-
normal precipitation. The water-level rise from 1983-87 was caused by four
consecutive years of above-normal precipitation.

Predominant chemical constituents in water from the Revillo aquifer are
calcium and sulfate with significant concentrations also of bicarbonate
(table 6). Dissolved calcium ranged from 120 to 210 mg/L and averaged
160 mg/L. Dissolved-sulfate concentrations ranged from 350 to 800 mg/L and
averaged 520 mg/L. Specific conductance of water from the aquifer, deter-
mined by onsite analysis, ranged from 1,070 to 1,900 uS/cm and averaged
1,480 ps/cm. A comparison of the chemical analysis of water from the Veblen
and Revillo aquifers shows that dissolved calcium, bicarbonate, sulfate, and
dissolved-solids concentrations are similar. Percent-reacting values of the
major constituents in water from the Revillo aquifer are shown in figure 18.
Sodium concentrations range from 16 to 52 percent. The variation may be the
result of cation exchange with calcium in the clay layers within the aquifer.
Water from the aquifer is used primarily for municipal and domestic use and
may be suitable for irrigation based on South Dakota irrigation-water
standards, revised January 1982 (fig. 6).

Altamont aquifer

‘The Altamont aquifer is present in most of Codington County and western
Grant County (fig. 23). It is composed of well-rounded, medium to coarse
sand. The aquifer is interbedded with silt and clay layers in the northwest
quarter of Codington County. The average depth to the top of the aquifer is
460 ft below land surface; it occurs between 1,250 and 1,500 ft above sea
level. The average thickness of the agquifer is about 40 ft; however, in
T. 121 N., R. 52 W. and T. 118 N., R, 52 W., average aquifer thickness is
about 65 ft. Hydrologic characteristics of the aguifer are given in table 3
and geologic sections of the aquifer are shown in figures 8, 11, and 21.

Recharge to the Altamont agquifer probably is by leakage from the over-
lying till. The direction of water movement is to the southwest at a
gradient of about 5 ft/mi (fig. 24). Water-level fluctuations in an
observation well screened in the aquifer are shown in figure 25. Discharge
from the aquifer is primarily by pumping from stock-watering and domestic
wells; however, with the introduction of rural water systems (public supply
of water to the rural community), stock-watering and domestic wells are being
abandoned and water use is declining.

Predominant chemical constituents in water from the Altamont aquifer are
sodium and sulfate (table 7). Dissolved-solids concentrations ranged from
1,700 to 2,600 mg/L and averaged 2,120 mg/L. Specific conductance, deter-
mined from 40 onsite analyses, ranged from 1,950 to 4,020 pS/cm and averaged
3,160 pS/cm. Hardness concentrations, determined from 40 onsite analyses,
ranged from 530 to 1,800 mg/L and averaged 840 mg/L.
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Bedrock Aquifers

Dakota aquifer

The Dakota aquifer, in the Dakota Formation of Cretaceous age, is
composed of a fine-grained, gray to brown sandstone that contains interbedded
layers of shale. Data for the aquifer are available only from well
116N52W2CBBC. The top of the aquifer is at 1,230 ft below land surface.
Water-level fluctuations in the well screened in the aquifer are shown in
figure 25. The water level in the Dakota aquifer has declined about 10 ft
from 1958-85. A chemical analysis of water from well 116NS2W2CBBC, shown in
table 7, indicates that water from the aquifer is a sodium sulfate type with
a dissolved-solids concentration of 1,480 mg/L.

Granite wash aquifer

The granite wash aquifer (fig. 23) is composed of uncemented, coarse,
sub-angular to well-rounded, pink to blue to gray, quartzose and feldspathic
sand, containing about 50 percent feldspar. The aquifer overlies the
informally named Milbank granite in eastern Grant County. The western
boundary of the aquifer in Grant County was approximated because test holes
did not penetrate the entire thickness of the Cretaceous sedimentary rocks.
A geologic section of the aquifer is shown in figure 11 and hydrologic
characteristics are given in table 3.

Water-level fluctuations in observation well 120N48W2DDDA (fig. 25)
generally indicate seasonal changes in recharge to and discharge from the
aquifer. Water levels in the well rose about 4 ft from September 1985 to
June 1986 because recharge from snowmelt and spring rainfall was greater than
discharge. Water levels declined from July 1986 to July 1987 because dis-
charge was greater than recharge. Below-normal snowmelt and precipitation
probably caused the continued decline of the water level during the spring
months of 1987.

Based on three observation wells, the author believes that the direction
of water movement in the aquifer may be from west to east. Discharge from
the aquifer also is from stock-watering and domestic wells, fractures in the
Milbank granite, and to granite quarries located 6 and 15 mi east of Milbank.

Predominant chemical constituents in water from the granite wash aquifer
are sodium and sulfate. Dissolved-sodium concentrations ranged from 440 to
630 mg/L and averaged 550 mg/L. Dissolved-sulfate concentrations ranged from
930 to 1,600 mg/L and averaged 1,200 mg/L. Specific conductance ranged from
3,990 to 6,050 uS/cm and averaged 4,575 uS/cm. Chemical analyses of water
samples collected from the agquifer are given in table 7.

WATER USE

The primary users of water in Codington and Grant Counties during 1985
(table 8) were gravel-mining companies. The 1985 water use by the companies
was 7 Mgal/d. Seventeen percent of the total amount of water used in the
counties was for irrigation, and 98 percent of the water used for irrigation
was ground water. About 33 percent of the ground water used for irrigation
was withdrawn from the Big Sioux aquifer and about 66 percent was withdrawn
from the Prairie Coteau aquifer. All the withdrawals in Codington and Grant
Counties for public-water supply were from ground water. The city of
Watertown and the Sioux Rural Water System obtain water from the Big Sioux
aquifer. The cities of Milbank and Revillo obtain their supply from the
Revillo aquifer. About sixty percent of the water used for stock watering
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was derived from surface-water sources and 40 percent from ground-water
sources. Well-inventory data indicate that the primary source of ground
water for stock watering is the Prairie Coteau and Altamont aguifers. Total
water use in Codington and Grant Counties in 1985 was about 18 Mgal/d.

Table 8.--Water use, in million gallons per day, for
Codi rant unties dur 1985
Self-
supplied
commercial/
Public Power Self- industrial/
Live- water genera~ supplied gravel Irriga-
stock supply tion domestic mining tion Total

Codington County

Ground water 0.22 2.41 0 0.08 3.92 1.55 8.18
Surface water .36 0 0 0 4.19 .05 4.60

Grant County

Ground water .24 .67 .03 +05 «10 1.50 2.08

Surface water +36 0 2.59 0 0 .02 3.48

Total 1.18 3.08 2.62 13 8.2 3.12 18.34
SUMMARY

The primary sources of surface water in Codington County include Lakes
Kampeska and Pelican and numerous small lakes, potholes, and sloughs in the
western part of the county. Seasonal variations in streamflow and lake
levels are directly related to seasonal variations in precipitation. Long-
term lake-level fluctuations indicate correlation with departure from normal
precipitation. Specific conductance of water from streams and lakes is
inversely related to stream discharge and lake levels, respectively.
Dissolved-solids concentration in water from streams and lakes increases as
stream discharge decreases and lake levels decline.

Seven glacial aquifers and two bedrock aquifers were delineated in
Codington and Grant Counties. The Big Sioux and AnteIope Valley aguifers,
composed of glacial outwash, generally are less than 10 feet below land
surface. The Prairie Coteau, Lonesome Lake, and Veblen aquifers are overlaid
by as much as 380 feet of till and are underlaid by till. The Altamont and
Revillo aquifers are overlaid by as much as 668 feet of till and, in most
locations, lie on top of shale bedrock.

The average thickness of the Big Sioux aquifer is 24 feet and the
average thickness of the Antelope Valley aquifer is 34 feet. Recharge to
these aquifers is by direct infiltration and subsegquent percolation of
snowmelt and spring rainfall. Discharge is by domestic, stock-watering,
irrigation, and municipal wells, evapotranspiration, outflow to the Big Sioux
River from the Big Sioux aquifer, and by outflow to Punished Womans Lake from
the Antelope Valley aquifer. Predominant chemical constituents in water from
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the aquifers are calcium and bicarbonate. Dissolved solids in the Big Sioux
aquifer averaged 580 milligrams per liter and dissolved solids in the
Antelope Valley aquifer averaged 350 milligrams per liter.

The average thickness of the Prairie Coteau, Lonesome Lake, and Veblen
aquifers ranged from 21 to 32 feet. The Veblen agquifer is as much as
155 feet thick. Recharge to the Prairie Coteau and Veblen aquifers is by
direct infiltration and subsequent percolation of snowmelt and spring rain-
fall. Recharge to the Lonesome Lake aquifer is by leakage from till. Test-
hole and observation-well data indicate that the recharge area of the Prairie
Coteau aquifer may be in T. 122 N., R. 52 W. in Roberts County. Discharge
from these aquifers is by evapotranspiration and by domestic, stock-watering,
irrigation, and municipal wells. Discharge from the Prairie Coteau aquifer
also may occur as outflow to Long Lake. Discharge from the Veblen aquifer
also is to granite quarries 6 miles east of Milbank and to Big Stone Lake.
Predominant chemical constituents in water from the Prairie Coteau aquifer in
northern Codington and western Grant Counties zre calcium and bicarbonate and
in western Codington are calcium and sulfate. Predominant chemical
constituents in water from the Veblen aquifer are calcium and sulfate with
significant concentrations of bicarbonate. Dissolved-solids concentrations
in water from the Prairie Coteau aquifer averaged 510 milligrams per liter in
northeastern Codington and western Grant Counties and 1,490 milligrams per
liter in western Codington County. Dissolved-solids concentrations in water
from the Veblen aquifer averaged 1,300 milligrams per liter.

The average thickness of the Revillo aquifer is 63 feet and the average
thickness of the Altamont aguifer is 40 feet. Recharge to the Revillo
agquifer is by direct infiltration and subsequent percolation of snowmelt and
rainfall north of the study area in Roberts and Marshall Counties. Water-
level fluctuations in the Revillo aquifer are caused by seasonal changes in
recharge and by pumpage from municipal wells. Records of long-term water-
level fluctuations show correlation with long-term trends in precipitation.
Recharge to the Altamont aquifer is by leakage from till. Discharge from the
aquifers is by stock-watering and domestic wells. Discharge from the Revillo
aquifer also is by municipal wells.

Predominant chemical constituents in water from the Big Sioux, Antelope
Valley, Prairie Coteau, Veblen, Revillo, and Lonesome Lake agquifers are
calcium and bicarbonate. Significant concentrations of sulfate also are
present in water from the Veblen and Revillo agquifers. Sodium and sulfate
are predominant in water from the Altamont aquifer. Average dissolved-solids
concentrations in water from the aquifers range from 350 to 2,120 milligrams
per liter.

The Dakota aquifer is 1,230 ft below land surface in Codington County.
The water level in one observation well screened in the aquifer has declined
10 ft in the last 30 years. Water from the aquifer is a sodium sulfate type
with a dissolved-solids concentration of 1,480 milligrams per liter.

The average thickness of the granite wash aquifer is 37 feet. Water-
level fluctuations in an observation well indicate seasonal changes in
recharge and discharge. Discharge from the aquifer is primarily from stock-
watering and domestic wells and to granite quarries located 6 and 15 miles
east of Milbank. Predominant chemical constituents in water from the granite
wash aquifer are sodium and sulfate.

Total water use in Codington and Grant Counties during 1985 was
about 18 million gallons per day. The primary users of water in Codington
and Grant Counties are gravel-mining companies. Seventeen percent of total
water use was for irrigation, of which 98 percent was ground water.
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RECEIVED
JUL 13 201

Cold Spring Granite Company MINERALS & MiNING PROGRAM
Permit Conditions
Permits (New large and small expansion areas)

74:29:03:16. Technical revisions

(1) Monitoring plans or parameters;

(2) Plans and specifications for permitted facilities;

(3) Seeding mixtures or rates;

(4) Relocation of proposed roads within permitted affected land;

(5) Relocation of chemical or petroleum product storage areas;

(6) Modification or relocation of erosion, sedimentation, or drainage control;

(7) Compliance limits for chemical parameters;

(8) Quality control and quality assurance plans;

(9) Topsoil stripping or storage; and

(10) Relocation or Modification of ancillary facilities, including equipment storage areas,
parking lots, perimeter fencing, and stock piles:

(11) Implementing new and improved reclamation techniques as they are developed:

(12) Implementing new surface mining techniques and/or equipment as they are developed

Permit Boundary #1 Large Permit near Carnelian 2 Permitted acreage 7.8
Permit Boundary #2 Small Permit near Carnelian 3 Permitted acreage .2
Technical revisions must comply with § 74:29:03:03, as applicable, and must be submitted

to the department in writing. The department shall approve, disapprove, conditionally approve,
or request additional information within 30 days after receipt.
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