ENVIRONMENTAL COMMISSION MEETING

Thursday, July 26, 2012
7:00 p.m.

Inver Grove Heights City Hall, Council Chambers

A G E N D A

1. CALL TO ORDER

2. PLEDGE OF ALLEGIENCE

3. ROLL CALL

4. APPROVAL OF AGENDA

5. APPROVAL OF MINUTES
A. Februrary 23, 2012

6. OLD BUSINESS

7. NEW BUSINESS

A. Consider a Sand and Gravel Overlay District designation five year renewal for the
Bituminous Roadways asphalt plant located at 112™ Street and Rich Valley
Boulevard.

8. CITIZEN COMMENTS
9. REPORTS AND UPDATES

10.ADJOURN



ENVIRONMENTAL COMMISSION MEETING

ﬂ Inver Grove Heights City Hall — Council Chambers
pr February 23, 2012

1.

Call to Order

Meeting called to order at 7:00 PM by Chair Groenjes
Pledge of Allegiance

Roll Call

Commissioners Present: Chair Greg Groenjes, Ted Trenzeluk, Stephanie Schmid, Dustin
Bower, and Susan Burke ' :
Commissioners Absent: Mike Flaherty, Bob Pohlman, Robert Heidenreich, and Sarah Brass
Others Present: ~ Heather Botten, Associate Planner

Allan Hunting, City Planner

Scott Thureen, City Engineer

Approval of Agenda
Agenda approved.
Approval of Minutes

Mr. Bower moved to approve the minutes from October 27, 2011 and Ms. Schmid seconded
the motion. Motion to approve carried unanimously.

Old Business
New Business

A. Update on a Vacation of unimproved road right-of-way generally located east of Conrad
Avenue and north of 102 Street, owned by Macalester College.

Allan Hunting, City Planner stated that Macalester College is in negotiations with Dakota
County to protect a large portion of a Natural History Area with permanent conservation
easement. The applicant is requesting to vacate all of the public right-of-way within the plat
of Dorr’s Third Inver Grove Addition. Mr. Trenzeluk asked what it meant to vacate a
property. Mr. Hunting replied that a vacation means to take away government rights
typically from an easement or right-of-way and turn it back to private ownership.

From a planning perspective, since the land is part of the college property and used as a natural
area, it would be logical to support the vacation request as the land could not be developed in
the pattern is was platted and since it appears no streets would ever be built.



The Engineering Department during their review, found a document prepared in 2000 prepared
by an engineering firm relating to future storm water routing and improvements. The plan was
prepared to address specific issues for a pond between Concord Boulevard and Inver Grove
Trail. To relieve pressure from an existing pond that was experiencing high water levels, three
possible storm water outlet alignments to the river were studied. All three are in the vicinity of
the vacation request. Engineering determined that some public means of access must be
retained if the right-of-way was to be vacated.

Mr. Hunting continued stating that staff supports the vacation provided there are dedication
of easements and agreements as listed in the staff report. Planning Commission also supports
the vacation. The City Council tabled the request in order for the applicant and the City to
finalize documents and for staff to update the Environmental Commission on the request. No
formal action is required from the Environmental Commission.

Mr. Bower asked if the land was in the DNR scenic area. Mr. Hunting replied that it was not
in a designated scenic area but was located in the critical area of the Mississippi River.

Mr. Bower asked what Macalester College was going to do with the land. Mr. Hunting
replied that the vacation would provide a cleaner deed with the conservation easement and
there would be no changes to the existing use of a nature center and open space.

Mr. Trenzeluk asked what the Planning Commission recommendation was. Mr. Hunting
replied that they recommended approval with a change to the wording in condition #3 and to
eliminate condition #4. : :

Mr. Bower stated he watched the City Council meeting and felt there was a disconnect
between the City and Dakota County; he was curious to what the concerns were. Mr.
Hunting replied there was confusion on the requested easements and access to the property.

Ms. Burke asked staff to explain Figure 8. Mr. Thureen, City Engineer replied the routes in
Figure 8 reference different alternatives for potential future stormsewer outfall to the
Mississippi River based on the study done in the year 2000. This study demonstrated high
water levels at Pond KP-34." A plan was prepared showing three possible storm water outlet
alignments to the river to address scenarios to relieve pressure from an existing landlocked
pond with high water levels. The City Engineering Department did some further review on
the three possible alignments; it was determined that the most cost effective route would be
what is known as the northern alignment (Route C). Mr. Thureen continued saying that the
College was asking the City to vacate City rights-of-way; it is common for the City to trade
needs to acquire different easements.

Mr. Jerald Dosch, Macalester College stated the college is in the process of selling a
conservation easement to the County. The college would be giving up the right to develop
the land. The County was interested because of the green space initiative. The college
benefits because the money is poured back into the land. The college is requesting the City to
vacate the rights-of-way so the County can have all of the land and never have to worry about
a road going through it.



Mr. Trenzeluk asked if not vacating the easement would void the deal between the County
and the college. Mr. Dosch replied that if they are not allowed to vacate the City could access
the right-of-way in the future. If the request continued without the new easement asked for
by the City the County owns the development rights and the City could not condemn the land
from the County; the City could not use eminent domain over the County land. Mr. Thureen
commented that all of the interested parties have not met together at the same time to discuss
the easements and access.

Mr. Trenzeluk asked if the property around KP34 was still developing. Mr. Thureen replied

that it was and the City was trying to protect the pond and the landowners since it is a
landlocked system.

Mr. Bower asked if the County was interested in agreeing to the easement. Mr. Dosch stated
that the request started with a street vacation and the City added in the easement conditions;
the requested easement does not benefit the County or Macalester. Mr. Dosch continued
stating it was all theoretical, it may or may not be built and no one knows what would be
built, if it did happen. The College and the County sent a letter to the City saying they are
willing to work with the City but would like more specifics on the requested easement. Mr.
Groenjes asked if the college was ok with the drainage easement and if they were concerned
with the access. Mr. Dosch replied that access was part of it, overall they were unclear what
the easement will be used for; they are not comfortable with the uncertainty. Mr. Dosch
continued stating the mission for Macalester is research, education, public outreach, and

sustainability. Stormwater from other land across the college property is not part of that
mission.

Ms. Burke asked if the College had an alternative plan that would satisfy the City, College,
and the County. Mr. Dosch replied that the President of Macalester recently sent a letter to
the City to start negotiations.

Mr. Trenzeluk commented that he feels making a recommendation on the request would be
premature. He continued stating he would prefer the Environmental Commission table the
request until the City talks with the County or he would recommend to vacate the rights-of-
way with no conditions. Mr. Bower stated he agreed with Mr. Trenzeluk’s comments. He
also wanted to know what the potential future cost and impact would be for to the City if a
drainage easement is not granted. Ms. Schmid and Ms. Burke also commented they wish to
table to request until more information is available.

Mr. Hunting stated that due to scheduling the request will be heard at the City Council
meeting on March 12. In the meantime the parties will be meeting to work out the language
for the requested documents.

Mr. Bower stated he would recommend the approval of the vacation of right-of-way without

conditions. Mr. Trenzeluk seconded the motion. Motion passed unanimously (5-0).

B. Update on the 65™ Street clean up near the “rubbish ranch” (65" Street and Buckley Way)
as part of project 2012-09D.



10.

Mr. Thureen presented the update on the 65t Street clean up. He stated the street
reconstruction is schedule for 2012. The City Council has opened the public hearing until
April 9,2012. Mr. Thureen stated that a Phase I and IT Environmental review were done on
the property. The borings for the Phase II Environmental Site Assessment found levels of
diesel range organics (DRO'’s) and low levels of lead contaminated soil requiring an approved
disposal plan. The City met with the MPCA and Dakota County Environmental staff
regarding the areas of contamination. A consulting firm has been hired to put together a
response action plan. This item is being brought to the Environmental Commission for
informational purposes.

Chair Groenjes asked if the soil was going to be removed from the road right-of-way and the

contaminated soil outside of the right-of-way was going to be left alone. Mr. Thureen replied
in the affirmative.

Mr. Bower asked if a liner was required, similar to what was used in the Landfills. Mr.
Thureen replied that a liner was not required because it goes on top of existing contaminated

material. The material used for capping is clay soil which minimizes the chance of it leeching
downward.

Ms. Burke stated she had concerns about the contamination damaging the ponds to the north
and south. Mr. Thureen replied that the City would follow the guidelines set forth by the
Pollution Control Agency.

Mr. Trenzeluk asked who was responsible for paying for the street reconstruction. Mr.
Thureen replied that there are five sources of funding because of all the different types of
improvements being done. 65t Street is in the State aid system therefore the road will be
brought up to state aid standards, additionally there would be stormsewer, minor watermain
and sanitary sewer work being done. Funding for the project is coming from state aid funds,
pavement management funds, water fund, sewer fund, and special assessments.

4

Mr. Trenzeluk asked if there have been any reports of people getting sick in the area because
of the contamination. Mr. Thureen replied he was not aware of any such claims.

Mr. Groenjes asked if Dakota County was in concurrence with the response action plan. Mr.
Thureen responded in the affirmative.

Mr. Groenjes thanked Mr. Thﬁreen for the update.
Citizen Comments

Reports and Updates

Adjourn

Mr. Bower moved to adjourn at 7:40. Ms. Burke seconded the motion. Motion approved
unanimously.



PLANNING REPORT
CITY OF INVER GROVE HEIGHTS

REPORT DATE: July 16, 2012 CASE NO: 12-17CZA
APPLICANT: Bituminous Roadways

PROPERTY OWNER:Bituminous Roadways

REQUEST: Sand and Gravel Zoning District designation five (5) year renewal
LOCATION: 112t Street and Rich Valley Boulevard HEARING DATE:

Planning Commission 8/9/12
Environmental Commission: 7/26/12

COMPREHENSIVE PLAN: IOS, Industrial ZONING: A, Agricultural
Open Space
REVIEWING DIVISIONS: Planning PREPARED BY: Allan Hunting
Engineering City Planner
Barr Engineering
BACKGROUND

Bituminous Roadways, Inc. has submitted an application for an extension of their five year Sand
and Gravel Overlay Zoning District designation for their approximately 200 acre site. The
operations at the existing site include the mining and removal, crushing, screening, washing and
stockpiling of aggregate for the asphalt plant, and the recycling and stockpiling of concrete and
rock products. The main processing activities will include, crushing, screening and washing.
Over the life of the facility, mining is proposed to occur on approximately 141 acres of the site and
the remaining 60 acres is designated as a buffer area.

Approvals of any Sand and Gravel Overlay Districts require renewal every five years. The
current Sand and Gravel approval was granted on July 23, 2007 and expires on July 23, 2012. The
site also operates under a Conditional Use Permit to allow for the asphalt plant, processing of

sand and gravel and a contractor’s yard with open storage. The conditional use permit does not
require renewals. »

The applicant has submitted a narrative describing the operation and has provided maps showing
existing conditions and a final development plan for the gravel pit. The applicant is not
proposing any changes to the operation of the site or the location of any equipment or buildings.
Bituminous Roadways is requesting to add a single on-site groundwater well to supply makeup
water for the wash plant operation.
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Staff has submitted the plans to Barr Engineering for their review and asked them to respond to

specific conditions of approval relating to the request for the additional well. Barr’s report is
attached to the staff report.

EVALUATION OF THE REQUEST

The site is surrounded by the following uses:

North - Vacant land; zoned A; guided IOS

East - Open space, west 100 acres/agricultural; zoned A and I-1; guided Limited Industrial
West - Open space/agricultural; zoned A; guided RDR

South - Residential, Open space/agricultural; zoned A; guided IOS

History

The City granted the original Sand and Gravel zoning of the property on May 13, 1974 for a
period of 15 years. On December, 26, 1979, the City approved a conditional use permit for the
asphalt plant. This permit was initially granted for a period of five years but was extended by the
City, at the owners request in 1984. On April 24, 1989, the City approved the next five year
extension and a CUP for the asphalt plant and for a contractors yard for the painting contractor
that also operates out of the site. The City Council again approved an extension on March 28,
1994 for both the Sand and Gravel Overlay and for the CUP extension.

The City Council approved a five year extension for the Sand and Gravel Overlay and CUP for

sand and gravel processing, asphalt plant and contractor’s yard in April 2001 at the existing 70
acre site.

In 2002, the City Council approved a 130 acre expansion of the sand and gravel operation. That
expansion required that an EAW be prepared for the site. This was done and was reviewed by
the Environmental Commission and was approved by the City Council with a negative
declaration that an environmental impact statement was not needed. Since that time, the City has

approved two additional 5-year permits. The current sand and gravel approval expires July 23,
2012.

ANALYSIS

Since no changes are being proposed for the operation, the analysis of this report consists of a
review of each of the conditions of approval for both the Sand and Gravel Overlay and
Conditional Use Permit. The existing condition will be listed followed by a response on the status
of that condition.
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A.

Sand and Gravel Temporary Zoning District

5

The Temporary Sand and Gravel (S&G) Zoning shall remain in place on the
property for a period of five (5) years to expire on July 23, 2012.

The application was submitted in time by the applicant to receive the new approval before
July 23. Staff has had to extend the application process time in order to complete our
review of the request. The item would be heard by the Council in August.

The operation of the sand and gravel operation approved herein shall comply with
all provisions of Inver Grove Heights City Code, Section 515.19, Sand and Gravel
Zoning District, except as specifically modified herein.

No issues found with this condition. Staff is not aware of any non-compliance with this
condition.

The following plans, on file with the Planning Division, shall constitute the
“approved plans” referenced therein:

Existing conditions dated 1/8/07

Phasing Plan dated 1/8/07

Final Land Use Plan dated 4/25/02

Reclamation Plan dated 1/8/07

Final Land Use Plan dated 4/26/02

Landscaping Plan - east property line dated 11/28/01

Landscape Plan - south property line dated 11/28/01
All aspects of the operation of the site shall comply with the approved plans.

The site has been operating in accordance with the approved plans since the expansion was
approved in 2002. The current Comp Plan guides the area as IOP, Industrial Open Space.
This category was created to serve as a buffer between heavier industrial uses (land fill,
gravel pit and refinery) and residential uses. Industrial uses that are currently operating
within this area would be allowed to continue operating under existing permits without
further restrictions. The final land use plan shows large lot residential with a public street
extending from Rich Valley Boulevard. No sewer is expected on the west side of Rich
Valley and therefore the lots would be served by their own well and septic system. No
other issues existing with this condition.

The washing operation shall use only water obtained from storm water ponds and
shall not use any ground water from wells unless this sand and gravel ordinance is
amended.

The applicant is requesting a new well be allowed to supplement storm water collection for
the washing part of the operation. Part of the process requires the aggregate to be washed



Planning Report - Case 12-17CZA

July 23,2012
Page 4

to remove the fine particles so it is clean to use in the asphalt mix. Bituminous Roadways
has created some storm ponds on site to catch water that they use for the washing
operation. In the last few years, there has not been enough rain to keep the storm ponds full
for wash water. A new well is proposed so they may pump in the spring to fill three new
storm ponds to utilize throughout the season. The city had Barr Engineering review the
request to see what issues or concerns may arise with this request. Their report is attached.
There are two wells in the area that have the potential to be impacted by the new well. On
is the Wicker well that is on the residential property surrounded by the gravel pit along
Rich Valley Boulevard. The other is a monitoring well on Pine Bend Owned land on the
east side of Rich Valley. Barr concluded the proposed pumping is predicted to have a
negligible impact on the groundwater flow in the area. The spring pumping-would have a
draw down effect on the two wells. The setting of the pump on the Wicker property is
sufficiently deep enough that the water draw would not be deep enough to impact this well.

The monitoring well could go dry for a short period of time (less than a day) before water is
recharged in the area. Barr recommends that if a new well is allowed it should operate with
the higher spring-time pumping rate rather than a slow draw during the summer. Barr
does not find any negative impacts to any other wells or ground water impacts with this
request. Based on this information, staff would support the request to allow a new well for
wash water purposes. The new well would require a DNR appropriations permit.

The location of the asphalt plant shall remain in its existing position and shall not
be relocated unless this sand and gravel ordinance is amended.

No changes proposed. No issues with this condition.

“Operation” as it relates to hours of operation, shall include, but is not limited to,
all mining and grading operations, crushing and screening of rock, washing, the
operation of the asphalt plant on the site, and movement of vehicles and
equipment in and out of the site. Hours of operation on the site shall be limited to
7:00 am. to 7:00 p.m., Monday through Friday, 9:00 a.m. to 6:00 p.m. Saturday,
except the asphalt plant may run 7:00 am. to 7:00 p.m., Saturday. The crushing of
concrete and asphalt shall be regulated by condition #7.

The applicant is requesting some language be included which allows for some temporary
expansion of night shift hours to address the bidding of a project that are done during
evening hours. Night shift hours are required with certain jobs, including state highway
work. The request would be to add a maximum of 30 total night shift hours per season to
the asphalt plant operation schedule. Ouver the years, the applicant has requested additional
night time hours and the Council has approved all those requests. Bituminous Roadways
has always contacted the nearest neighbor to let them know of the night hours. They would
continue this policy if the extended hours were approved. Staff, has always supported the
requests to Council for any extended hours and supports this request. With the additional
hours established by condition, the extra time and work is avoided through staff review and
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10.

council review of the requests. Staff would recommend that Bituminous provide the city
with written notice prior to each event, including confirmation of contact with the nearest
neighbor so a record can be kept to monitor total hours used each season.

Crushing of concrete on site shall be permitted provided the following conditions
are met:

1. All crushing operations shall be conducted in the current location in the
existing site as of 6/4/02.

2 The stockpile of concrete to be crushed and the stockpile of already crushed

concrete shall not in the aggregate exceed a total of 50,000 cubic yards.

The height of the stockpiles shall not exceed 25 feet.

Crushing shall occur on not more than 12 weeks during the calendar year.
No crushing shall occur on Sunday; crushing shall only occur between the

hours of 7:00 am. and 7:00 p.m. Monday - Friday and 9:00 am. to 6:00

p-m., Saturday.

>

No issues with this condition. To our knowledge, the site operates under these conditions.
Staff has not received any complaints that the operator is working outside of the approved
hours.

Bituminous Roadways may temporarily store Manufactured Organic Shingle
Scrap (MOSS) in open storage areas provided the areas in the aggregate do not
exceed one (1) acre in size and provided the location and storage configuration is
approved by the Fire Marshal and Director of Community Development. MOSS
storage areas may be relocated as operations on the site change subject to the
approval of the Fire Marshal and the Director of Community Development. The
City may impose reasonable conditions relating to dust control, fire prevention
and size, height and configuration of the storage piles.

Bituminous Roadways does temporarily store MOSS on site in the area identified as
shingle storage on the site plan. The stock pile is located in the same area as the previous
approval (typically in the northern portion of the site). No issues with this condition.

The final disposal of MOSS on the site shall be prohibited.

Operational condition.

As part of the approval granted herein, the applicant may use used concrete and
asphalt products as a part of the operation. Stockpiling area for these materials
shall be as noted on the approved plans.
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¥,

12.

13,

14.

15.

16.

17.

18.

The proposed plans show the location of the product stockpiles. The stockpiles are generally
located in the same location as previous approvals. No issues with this condition.

Bituminous Roadways shall prohibit all drivers of trucks from using Rich Valley
Boulevard north of Cliff Road except in those instances where materials are being
taken to a project located within the City’s regulatory authority. Bituminous
Roadways shall post an advisory to all drivers to the same effect at exits from the.
site.

No issues with this condition. To our Knowledge, the site operates under these conditions.
The site shall be kept clear, at all times, of windblown debris.

No issues with this condition. To our Knowledge, the site operates under these conditions.

The foundry sand in the southeast berm shall be left undisturbed.

The southeast foundry sand berm had been undisturbed and contained a vegetative cover.
This condition has been satisfied.

Bituminous Roadways shall bring no additional foundry sand onto the site.
Operational condition. No additional foundry sand has been found on the site.

The berms which cover the foundry sand shall be maintained in vegetative cover
to control erosion of the foundry sand.

This condition has been satisfied.

The stockpiled MOSS, shingle scrap, recycled asphalt, and concrete pavement will
not be disposed at the site.

No issues with this condition. To our Knowledge, the site operates under these conditions.

Stock piles of recycled asphalt, MOSS, shingles, and concrete shall be limited in
size to amount that will be used that year.

No issues with this condition. To our Knowledge, the site operates under these conditions.

Backfill material shall be either clean fill material that was stripped off the site or
other clean fill material which is brought in from offsite.

Operational condition.
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19.

20.

21

23,

24

Spent bag house bags will be disposed of in a lined landfill permitted or approved
to accept such materials.

Bituminous Roadways indicates the spent bags are disposed of at a landfill.

A restoration bond shall be in an amount to cover the costs of restoration of the
site, as determined by the City Engineer, prior to City Council approval.

The City does have a restoration bond from Bituminous Roadways to cover the costs of
restoration. The City Engineer indicates no changes are needed.

Bituminous Roadways shall obtain and maintain the necessary licenses and
approvals from Dakota County and Minnesota Department of Natural Resources.
Terms and conditions of the license and approval shall be hereby incorporated into
this City approval.

Bituminous Roadways has provided the city with copies of all necessary permits from other
agencies. The site is in compliance with this condition.

Bituminous Roadways shall obtain and maintain the necessary Minnesota
Pollution Control Agency permits including two air quality permits and one
industrial storm water permit. The terms and conditions of those permits shall be
hereby incorporated into this City approval.

Bituminous Roadways has provided the city with copies of all of the required permits. No
notices of violation have ever been issued by the MPCA. The site is in compliance with this
condition.

All reports which are required to be submitted to Dakota County under the single
Hazardous Waste Generators License and the one Processing License shall also be
submitted to the City, including the required annual and quarterly reports.

Barr Engineering reviewed this condition for compliance. Barr found out from Dakota
County that as of 2003, the facility was no longer a hazardous waste generator and no
reports were required. Condition wording to be modified with this renewal.

All reports which are required to be submitted to the Minnesota Pollution Control
Agency shall also be submitted to the City, including annual emissions inventory
report, semi-annual deviations report, annual compliance certification report, and
annual report.
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25,

26.

27.

28.

29,

Bituminous Roadways has provided to the city copies of their reports submitted to the
MPCA. The site is in compliance with this condition.

Monitoring shall be conducted at the single ground water well that consists of
arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, selenium,
silver, zinc, DRO, GRO, phenol, pH, electric conductivity and alkalinity. The
monitoring should occur with half the wells every other year. Parameters and

protocols shall be as agreed to by Dakota County, the City and Bituminous
Roadways.

Staff has received copies of the well tests. According to the project narrative, the sample
concentrations show the levels below limits.

Monitoring of the storm water ponds used for the washing opération shall be
conducted every other year and shall be tested for the same elements as listed in
condition #25.

Monitoring information on the storm water ponds was not yet available at the
time this report was written. Response will be provided at the meeting.

All buildings shall be removed from the site within three (3) months of the closure
of the facility.

Operational Condition.

Bituminous Roadways shall enter into a Host Community Agreement with the
City of Inver Grove Heights including the payment of host community fees, within
three (3) months of the State Legislature providing the City with the Authority to
enter into such an agreement.

The Legislature has not approved any regulations providing cities the authority to collect
host community fees for sand and gravel extraction. This condition should remain for
future action.

Restoration shall be conducted in phases at the site. As portions of the mining area
are completed, the areas will be backfilled, graded, topsoil applied and vegetation
established.

Operational condition. Engineering would review the backfilling operation to make sure
the work is in compliance with the approved plans.
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Conditional Use Permit

1.

Resolutions No. 02-107 and the conditions therein shall become null and void.
Condition would be modified to reflect the latest Resolution number.

All terms and conditions of the approval of the temporary Sand and Gravel
Zoning District for the property shall apply to all the operations on the site
specifically stated herein, except where said terms and conditions may be modified
by the conditions below, then the conditions of this permit shall prevail.

Conditions and terms were discussed above.

Approval of this conditional use permit shall be valid for the duration of the
Temporary Sand and Gravel Zoning or until such time that the sand and gravel
operation on site shall cease to continue if such time frame is shorter. The sand

and gravel operation and the approval granted herein shall terminate
concurrently.

Operational condition.

Where violations of the conditions of this permit are noted, the City is authorized
to immediately terminate all operations on the site and resumption of operation
will not be permitted until such violation is rectified.

Operational condition. No violations have been noted.

The processing of the sand and gravel shall include, but not limited to; mining,
crushing, screening, washing, sorting and blending into and stockpiling a variety
of aggregates, and the recycling and stockpiling of concrete and rock products.

Operational condition. Clarifies what processing is allowed.

The contractor’s yard shall be used in substantial conformance with the plan
entitled “Existing Conditions” dated 1/8/07, on file with the Planning Division.

This condition reflects the Rainbow Painting Company that rents space in the metal
building. The conditional use permit was for storage of vehicles associated with this use.
No issues with this condition. To our knowledge, the site operates under these conditions.

The washing operation shall use only water obtained from storm water ponds and
shall not use any ground water from wells.
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10.

11.

12

13,

The applicant is requesting to allow a new well for the washing operation. See the
discussion in the Sand and Gravel review.

The location of the asphalt plant shall remain in its existing position and shall not
be relocated.

No issues with this condition. The asphalt plant is in the same location.

All buildings shall be removed from the site within three (3) months of the closure
of the facility.

Operational condition.

The area on the site plan identified as woods on the west side that is not being
excavated shall be preserved and no cutting of trees shall occur as a result of the
mining operation. A restrictive covenant shall be placed over this portion of the
site to insure its protection.

This condition has been completed and satisfied and should be removed with this renewal.

Storage of equipment and vehicles for Rainbow Painting shall be limited to the
building designated “garage” on the approved site plan and the adjacent area
located south of the metal building.

No issues with this condition. To our Knowledge, the site operates under these conditions.
The area is identified on the existing conditions plan.

All plans submitted by the applicant shall be subject to the review and
recommendations made by the City Engineer and Director of Public Works.

Engineering is still in the process of reviewing the plans. Engineering has reviewed and
approved previous plan sets and since no changes are being proposed, no issues are
expected.

Monitoring shall be conducted at the single ground water well on the site known
as the “Rainbow well” and on the Todd Wicker and Robert Plan property, that
consists of arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, zinc, DRO, GRO, phenol, pH, electric conductivity and alkalinity.
The monitoring shall occur at half the wells one year and the other half the next
year. Parameters and protocols shall be as agreed to by Dakota County, the City
and Bituminous Roadways.
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Monitoring reports have been submitted for testing of the 3 wells. See condition #25
above.

ALTERNATIVES

The Planning Commission has the following actions available on the proposed project:

A. Approval: If the proposed request is found to be acceptable, approval of the applicable
following actions should be taken:

(o)

Approval of the Temporary Sand and Gravel Zoning Renewal for a period of five
(5) years subject to the following conditions:

The Temporary Sand and Gravel (S&G) Zoning shall remain in place on the
property for a period of five (5) years to expire on (council approval date), 2017.

The operation of the sand and gravel operation approved herein shall comply with
all provisions of Inver Grove Heights City Code, Title 10-13G, Sand and Gravel
Overlay District, except as specifically modified herein.

The following plans, on file with the Planning Division, shall constitute the
“approved plans” referenced therein:

Existing conditions dated 7/21/12

Phasing Plan dated 7/21/12

Final Land Use Plan dated 4/25/02

Reclamation Plan dated 7/21/12

Landscaping Plan - east property line dated 2012

Landscape Plan - south property line dated 2012
All aspects of the operation of the site shall comply with the approved plans.

The location of the asphalt plant shall remain in its existing position and shall not
be relocated unless this sand and gravel ordinance is amended.

“Operation” as it relates to hours of operation, shall include, but is not limited to,
all mining and grading operations, washing, the operation of the asphalt plant on
the site, and movement of vehicles and equipment in and out of the site. Hours of
operation on the site shall be limited to 7:00 a.m. to 7:00 p.m., Monday through
Saturday, except for the crushing of concrete which shall be regulated by
Condition #7. The asphalt plant shall be allowed to operate a maximum of 30
night shifts (7:00 p.m. to 7:00 am.) during the construction season each year.
Bituminous Roadways shall provide the city with written notice prior to each
event, including confirmation of contact with the nearest neighbor so a record can
be kept to monitor total hours used each season.
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10.

11.

12,

13.

14.

Crushing of concrete on site shall be permitted provided the following conditions
are met:

1 All crushing operations shall be conducted in the current location in the
existing site.

2. The stockpile of concrete to be crushed and the stockpile of already crushed

concrete shall not in the aggregate exceed a total of 50,000 cubic yards.

The height of the stockpiles shall not exceed 25 feet.

Crushing shall occur on not more than 12 weeks during the calendar year.

No crushing shall occur on Sunday; crushing shall only occur between the

hours of 7:00 am. and 7:00 p.m. Monday - Friday and 9:00 a.m. to 6:00

p-m., Saturday.

ol

Bituminous Roadways may temporarily store Manufactured Organic Shingle
Scrap (MOSS) in open storage areas provided the areas in the aggregate do not
exceed one (1) acre in size and provided the location and storage configuration is
approved by the Fire Marshal and Director of Community Development. MOSS
storage areas may be relocated as operations on the site change subject to the
approval of the Fire Marshal and the Director of Community Development. The
City may impose reasonable conditions relating to dust control, fire prevention
and size, height and configuration of the storage piles.

The final disposal of MOSS on the site shall be prohibited.

As part of the approval granted herein, the applicant may use used concrete and
asphalt products as a part of the operation. Stockpiling area for these materials
shall be as noted on the approved plans.

Bituminous Roadways shall prohibit all drivers of trucks from using Rich Valley
Boulevard north of Cliff Road except in those instances where materials are being
taken to a project located within the City’s regulatory authority. Bituminous
Roadways shall post an advisory to all drivers to the same effect at exits from the
site.

The site shall be kept clear, at all times, of windblown debris.

The foundry sand in the southeast berm shall be left undisturbed.

Bituminous Roadways shall bring no additional foundry sand onto the site.

The berms which cover the foundry sand shall be maintained in vegetative cover
to control erosion of the foundry sand.
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15.

16.

17,

18.

15.

20.

21.

22,

23.

24.

25,

The stockpiled MOSS, shingle scrap, recycled asphalt, and concrete pavement will
not be disposed at the site.

Stock piles of recycled asphalt, MOSS, shingles, and concrete shall be limited in
size to amount that will be used that year.

Backfill material shall be either clean fill material that was stripped off the site or
other clean fill material which is brought in from offsite.

Spent bag house bags will be disposed of in a lined landfill permitted or approved
to accept such materials.

A restoration bond shall be in an amount to cover the costs of restoration of the
site, as determined by the City Engineer, prior to City Council approval.

Bituminous Roadways shall obtain and maintain the necessary licenses and
approvals from Dakota County and Minnesota Department of Natural Resources.
Terms and conditions of the license and approval shall be hereby incorporated into
this City approval.

Bituminous Roadways shall obtain and maintain the necessary Minnesota
Pollution Control Agency permits including two air quality permits and one
industrial storm water permit. The terms and conditions of those permits shall be
hereby incorporated into this City approval.

All reports which are required to be submitted to Dakota County under a
Hazardous Waste Generators License and a Processing License shall also be
submitted to the City, including the required annual and quarterly reports.

All reports which are required to be submitted to the Minnesota Pollution Control
Agency shall also be submitted to the City, including annual emissions inventory
report, semi-annual deviations report, annual compliance certification report, and
annual report.

Monitoring shall be conducted at the single water well that consists of arsenic,
barium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, zinc,
DRO, GRO, phenol, pH, electric conductivity and alkalinity. The monitoring shall
occur with half the wells every other year. Parameters and protocols shall be as
agreed to by Dakota County, the City and Bituminous Roadways.

Monitoring of the storm water ponds used for the washing operation shall be
conducted every other year and shall be tested for the same elements as listed in
condition #24.
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26.

27.

28.

All buildings shall be removed from the site within three (3) months of the closure
of the facility.

Bituminous Roadways shall enter into a Host Community Agreement with the
City of Inver Grove Heights including the payment of host community fees, within

three (3) months of the State Legislature providing the City with the Authority to
enter into such an agreement.

Restoration shall be conducted in phases at the site. As portions of the mining area

are completed, the areas will be backfilled, graded, topsoil applied and vegetation
established.

) Approval of the Conditional Use Permit Amendment for the processing of sand and
gravel, an asphalt plant and contractor’s yard with open storage subject to the following

conditions:

1.

2

Resolutions No. 07-122 and the conditions therein shall become null and void.

All terms and conditions of the approval of the temporary Sand and Gravel
Zoning District for the property shall apply to all the operations on the site
specifically stated herein, except where said terms and conditions may be modified
by the conditions below, then the conditions of this permit shall prevail.

Approval of this conditional use permit shall be valid for the duration of the
Temporary Sand and Gravel Zoning or until such time that the sand and gravel
operation on site shall cease to continue if such time frame is shorter. The sand

and gravel operation and the approval granted herein shall terminate
concurrently.

Where violations of the conditions of this permit are noted, the City is authorized
to immediately terminate all operations on the site and resumption of operation
will not be permitted until such violation is rectified.

The processing of the sand and gravel shall include, but not limited to; mining,
crushing, screening, washing, sorting and blending into and stockpiling a variety
of aggregates, and the recycling and stockpiling of concrete and rock products.

The contractor’s yard shall be used in substantial conformance with the plan
entitled “Existing Conditions” dated 1/8/07, on file with the Planning Division.

The location of the asphalt plant shall remain in its existing position and shall not
be relocated.
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10.

1l,

12

All buildings shall be removed from the site within three (3) months of the closure
of the facility.

Storage of equipment and vehicles for Rainbow Painting shall be limited to the
building designated “garage” on the approved site plan and the adjacent area
located south of the metal building.

All plans submitted by the applicant shall be subject to the review and
recommendations made by the City Engineer and Director of Public Works.

Monitoring shall be conducted every other year at the single ground water well on
site known as the “Rainbow well” and on the Todd Wicker and Robert Plan
property, that consists of arsenic, barium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, zinc, DRO, GRO, phenol, pH, electric
conductivity and alkalinity. The monitoring shall occur at half the wells one year
and the other half the next year. Parameters and protocols shall be as agreed to by
Dakota County, the City and Bituminous Roadways.

The owner shall provide the City Engineering Division full access to the property
for an annual storm water maintenance, erosion control, and sediment control
inspections.

B. Denial: Should the proposed request, or portions thereof, not be found to be
acceptable, the appropriate requests described above should be denied. The basis for denial must
be stated in any such motion.

RECOMMENDATION

Staff and Barr Engineering do not find any issues with the five year renewal and conditional use
permit amendment. Staff also concurs with Barr ‘s analysis on the proposed well finds no issue
with allowing the well. As such, Staff recommends Alternative A, approval of the request with
the conditions listed.

Attachments: Site Location

Application Packet including Plans
Barr Engineering Report
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INTRODUCTION

Bituminous Roadways, Inc. (BRI} currently operates a sand and gravel mining facility located in the
southern portion of Inver Grove Heights (Site). This application pertains to a five year permit
renewal of the Conditional Use Permit associated with the facility.

The Site includes both the original mining operation and asphalt production plant which has been
permitted since 1963 and the southern portion of the current mining operation which was originally
permitted in 2002 after completion of an Environmental Assessment Worksheet (EAW). During the
2002 permitting process, both areas were combined into one permit to facilitate the five year permit
review and renewal process.

The Site is operating in accordance with Conditional Use Permit 07-11C. Activities allowed under
the permit include mining and processing, (crushing screening and washing) stockpiling, loading
and hauling, reclamation, and operation of an asphalt plant and a contractors yard. In addition,
the Site operates under a National Pollutant Discharge Elimination System (NPDES) Stormwater
Permit and Air Emissions Permit issued by the Minnesota Pollution Control Agency (MPCA), a
Minnesota Department of Natural Resources (DNR) Water Appropriations Permit, and a Dakota
County Hazardous Waste Generators License and Processing License. Environmental Review
was completed for this Site on April 8, 2002 in accordance with the Minnesota Environmental
Quality Board Rules with the City of Inver Grove Heights as the Responsible Government Unit
(RGU).

This report and accompanying plan set provides information regarding the mining operation.

SITE INFORMATION

1. General Site Information

The Site is located in a portion of Section 32, Township 27 North, Range 22 W, in the City of
Inver Grove Heights in Dakota County. The Site is situated just west of County Road 71
(Rich Valley Boulevard). The general location of the Site is illustrated on Figure 1.

The entire property encompasses a total of approximately 201 acres. Over the entire life of
the facility, mining is proposed to occur on approximately 141 acres of the Site and the
remaining 60 acres is designated buffer area. Mining has been completed over the majority
of the northern portion of the site and is progressing to the south. Reclamation activity has
begun and will continue throughout the next five year permit term on the northern portion of
the Site in areas where mining has been completed.

1|Page
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The majority of the current mining activity takes place in the southern portion of the Site.
Portions of this area have been stripped in preparation for the progression of mining. A
screening berm was constructed and seeded along the southwest corner of the Wicker
property and along the southern property line during the fall of 2006. Inactive phases of the
Site continue to be used for agricultural production and open space/wooded areas. A gas
pipeline runs along a portion of the southern boundary of the Site and transects the western
portion of the Site. The pipeline will not be disturbed as part of the mining operations.

Surrounding land uses include agricultural production to the north (under the control of Flint
Hills Resources), rural residential to the south and west, and agricultural and industrial to the
east and southeast. The Site with respect to adjacent features is indicated on Figure 2,
USGS Quadrangle Map Excerpt.

Specific Site features are indicated on the Existing Conditions Plan, Sheet C-1 located in the
back of this report.

2. Site Ownership

The northern parcel is owned by:
Gerda Limited Partnership

clo Debra Lacount

13907 Dublin Road

Apple Valley, MN 55124

(952) 322-2214

The southern parcel is owned by:
Bituminous Roadways, Inc.

1520 Commerce Drive

Mendota Heights, MN 55120
(651) 686-7001

3. Site Operator

The Site is operated by:
Bituminous Roadways, Inc.
1520 Commerce Drive
Mendota Heights, MN 55120

2|Page
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4. Legal Description

The legal description of the site is as follows:

That part of the S % of the NE % of Section 32, Township 27, Range 22, W, lying Westerly of
Rich Valley Boulevard; except that part described as follows: Commencing at the SE corner
of said S % of the NE %; thence West along the South line thereof, a distance of 592.43 feet:
thence North 344.9 feet; thence East 570 feet to the centerline of Rich Valley Boulevard;
thence Southeasterly along said centerline, a distance of 67 feet to the East line of said S %
of the NE ¥4; thence South 281.85 feet to the point of beginning. PID No. 20-03200-05-011.

And

The Northeast Quarter (NEY) of the Southwest Quarter (SW %) and the North One-Half
(N”2) of the Southeast Quarter (SE%), Section thirty-two (32), Township twenty-seven (27),
Range twenty-two (22) AND All of that tract of land lying West of Highway Number Five (5)
in the Northwest Quarter (NW %) of the Southwest Quarter (SW %), Section thirty-three
(33), Township twenty-seven (27), Range twenty-two (22); subject to an easement to
Minnesota Northern Natural Gas Company, as described in Deed recorded in Book 193 of
Deeds, page 374. PID No. 20-03200-75-010, 20-03300-05-020, 20-03200-51-010,

9. Neighboring Properties

A property owner’s list within 1000 feet of the Site is included in Appendix A.

. OPERATIONS

1. Mineral Extraction

Site operations consist of stripping overburden from areas to be mined. The overburden is
used to create screening berms along the perimeter of the property. The depth of
overburden varies across the site from one to seven feet in thickness based on soi borings
drilled over the project area. Overburden remains on Site and is later used during the
reclamation process.

Aggregate is removed from the bank using a front end loader. Excavation will occurto a
maximum depth of 840 feet above mean sea level (msl). Areas around the perimeter of the
Site may be mined to 840 feet above msl and subsequently backfilled with on-site sand or
clean soil fill to achieve the proposed reclamation grades.

3|Page
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Excavation will proceed in phases as illustrated on the Phasing Plan, Sheet C-2. Each
phase is estimated to represent approximately five years worth of mining activity. The
expected duration of mining is an additional twenty to twenty five years, although the
actual life of the Site will depend upon market demand. Cross Section A-A', B-B' and C-C’
Sheets C-3 through C-5 illustrate the sand and gravel deposit, maximum mining depth,
reclamation grades, and existing grades.

2. Processing

Excavated material is screened and crushed at the active face and then transported to the
northern portion of the Site for additional processing. The screening and crushing units are
portable and move with the movement of the active face. Material is transported from the
active face to the processing area using conveyors and/or off road haul trucks. Additional
processing includes crushing, washing screening, sorting and blending into a variety of
aggregate products. The majority of the material is used to produce hot mix asphalt at the
on-site plant.

Recycling of concrete and asphalt occurs in the northern portion of the Site. The material is
hauled to the Site and stockpiled. The concrete is periodically crushed and blended into
specific aggregate products. The combined volume of concrete material to be crushed and
the crushed concrete stockpile is not allowed to exceed 50,000 cubic yards. Asphalt is
crushed and added directly into the asphalt plant to produce various hot mixes. Crushing
associated with the recycling operation is restricted to no more than 12 weeks of operation
during the calendar year and is subject to the same hours of operation of the remainder of
the facility operations (item 4 below).

Manufactured organic shingle scrap (MOSS) are also recycled in the northern portion of the
Site. These materials are put through a grinder and then added to the asphalt plant process.

A wash plant is operated periodically on the site. A wash plant is simply a structure that is
composed of a series of screens and spray bars. As aggregate is passed through the plant it
is sprayed with water to remove fine sand and silt from the aggregate. The washwater
contains no chemicals or additives. After the washwater passes through the plant, it is
discharged into a series of sedimentation ponds. The sedimentation ponds allow for the fine
sediment to settle out of the washwater. Clarified washwater is recycled back to the wash
plant from the final sedimentation pond for reuse.

Washwater has been obtained from an on-site pond in the past. The pond collects

stormwater runoff from the adjacent area, but has not been able to provide a continual or

reliable supply of water sufficient to operate the wash plant. BRI is planning to add a single
4|Page
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on-site groundwater well to supply makeup water to the system. The proposed new well will
supply up to 450 gallons per minute (gpm) for approximately 1,584 hours per year or 42.8
million gallons per year. Initialiy water from the on-site well will be pumped into a series of
sedimentation ponds to fill the ponds and then to supply makeup water as needed. These
ponds will be used to supply water to the wash plant. After the washwater passes through
the plant, it will be discharged into the sedimentation ponds. Water from the final
sedimentation pond is recycled back to the wash plant for reuse.

The Site is located west of the Pine Bend Landfill, a known source of groundwater
contamination. The Minnesota Pollution Control Agency (MPCA), including the MPCA's
hydrogeologist assigned to the site, was contacted to review the proposed placement of the
well. Past studies at the Landfill and continued monitoring of the facility have included the
establishment of a designated special well construction area. The proposed well is located
outside of this district and almost one mile from the current limits of the groundwater
contamination plume. Figure 3, Proposed Well Location, illustrates the location of the
landfill, the special well construction area, approximate groundwater plume limits and the
proposed location of the Bituminous Roadways well.

The use of the well will be seasonal and limited to pumping no more than 12 hours a day, 5
days per week, and then only when needed to fill the ponds up at the start of the washing
season and then to provide make up water, (to replace water lost to the product and through
evaporation) during washing. The limited duration of pumping will allow the groundwater
table to rebound during the 12 hours of no pumping each day. Averaging the water use over
the course of the washing season (26 weeks) amounts to an effective withdrawal rate of 155
gpm which is unlikely to have any impact on the direction of groundwater flow within the
impacted area of the landfill. The current water appropriations permit will be amended, prior
to using well water. The appropriate permits will be applied for prior to installing the well and
the appropriate construction procedures will be followed.

3. Fencing

Portions of the site adjacent to steep slopes are fenced with six foot high chain link fencing.
Fencing is illustrated on the Existing Conditions Plan C-1.

4. Hours of Operation

The Site operates between the hours of 7 a.m. and 7 p.m. Monday through Friday and 9 a.m.
and 6 p.m. Saturday, for all activities except the asphalt plant which may operate from 7 a.m.
~ 7 p.m. on Saturdays.
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Bituminous Roadways would like to add a maximum of 30 total night shifts per season to the
asphalt plant operation schedule. Night shifts are required with certain jobs, especially State
Highway work. BRI currently operates periodic night shifts with prior verbal permission from
the nearest resident, Todd Wicker, and the City. Mr. Wicker's house is approximately 600
feet from the plant's driveway and approximately 800 feet from the asphalt plant itself. The
next nearest occupied residence is approximately 2,000 feet from the plant. In the past
years of night shift operations, Bituminous Roadways has never received any noise or
disruption complaints from neighbors. Bituminous Roadways will continue to verbally
request permission from Mr. Wicker prior to scheduling a night shift, but would like to
incorporate night shift work into the 2012 CUP.

5. Setbacks

Stripping, excavation, processing, stockpiling and sedimentation ponds are setback a
minimum of 50 feet from all property lines and gas pipelines, a minimum of 75 feet from the
right-of-way line of County Road 71 (Rich Valley Boulevard) and a minimum of 300 feet from
adjacent residential structures. Setbacks are indicated on the Phasing Plan, Sheet C-2.

6. Site Access

The Site is accessed off of County Road 71 (Rich Valley Boulevard). The entrance to the Site
is paved for at least 75 feet. The haul routes are currently Rich Valley Boulevard north to Cliff
Road and Rich Valley Boulevard south to 117t Street. Average daily traffic generated from
the Site is approximately 150 truck trips per day. Levels of production are expected to remain
fairly consistent over the course of the next permitting period.

7. Landscaping

The setback areas on the Site will be landscaped in accordance with the approved landscape
plans (see Figures 4, 4A and 4B). Landscaping includes the establishment of berms along
Rich Valley Boulevard and along portions of the southern setback area of the Site. A portion
of the berm along the southern setback area has been constructed.

8.  Weed Control

Weeds or other unsightly or noxious vegetation shall be controlled as necessary to maintain a
neat appearance of the Site.
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NO SCALE

3 — 5 BENCH

SEED BERM ACCORDING TO SPECIFICATIONS:

In areas to be permanently seeded, use native seed mixture equivalent to MNDOT No. 350. Apply
seed mixture at a rate of 94.7 kg per hectare (84.5 Ibs per acre) in accordance with MNDOT
Standard Spec. 2575. Incorporate a Type 3 fertilizer (slow release type with 10 week residual)
consisting of 22-5-10 (%N—P—K) into the soil at an application rate of 392 kg per hectare (350
Ibs per acre) by disking prior to seeding.

Establish native seed mix in accordance with MNDOT Standard Spec. 2575.3. Use a Truox type, or
equal interseeder drill with at least two seed boxes: a small/fine seed box and a large/fluffy seed
box. Drill large/fluffy seeds to a final planting depth of 10 mm (1/2 inch) to 25 mm (1 inch)
deep from the large/fluffy seed box. Split the drill rates in half and moke two passes over the
site in order to decrease competition in drill rows. Scatter small/fine seeds over the soil surface
by drop—seeding from the small/fine seed box, or broadcast. Coordinate with the seed vendor to
keep the large/fluffy seeds seporate from the small/fine seeds so that they may be installed from
separate seed boxes. Lightly harrow or rake the site following the seeding operation. Pack the
site following harrowing in order to ensure a firm seed—bed.

Comply with the requirements of MNDOT Standard Spec. Table 2575—1 for season of planting native
seed mixtures. The appropriate dates for spring seeding are from April 15 through July 20. Fall
seeding dotes are from September 20 to October 20. Dormant seeding dates are from October 20
to November 15. Dormant seeding will only be allowed if the maximum soil temperature at a
depth of 25 mm (1 inch) does not exceed 10 degrees C (50 degrees F) in order to prevent
germination.

In seeded areas with slopes equal to or flatter than 3:1, apply MNDOT Standard Spec. 3882 Type 1
mulch uniformly over the soil surface by hand or machine within 24 hours ofter seeding in
accordance with MNDOT Standard Spec. 2575.3. Apply mulch at o rate of 4.5 metric tons per
hectare (2 tons per acre). Immediotely after placement, anchor all mulch material into the soil by
crimping (straight disking) in a direction perpendicular to that of the overland storm water flow.
Punch the mulch into the soil to o depth of 2 to 3 inches with a disk spacing of 8" or less.

FIGURE 4B
SCREENING BERMS

BITUMINOUS ROADWAYS INC.
INVER GROVE HEIGHTS

GRAVEL PIT 2012 PERMIT REISSUANCE




9. Wetlands

There are two low areas on the southern portion of the Site that were indicated as wetland
basins on the National Wetland Inventory map. A field delineation of the wetland basins was
performed by SEH and presented their results in a May 20, 2002 report. They concluded that
neither area meets the criteria for a jurisdictional wetland determination. A copy of the SEH
report is included as Appendix B.

10. Storm Water Management

Storm Water Calculations for the 2, 10, and 100 year events from pre and post mining
conditions, as well as a long term yield model for the site using precipitation data from the last
thirty years to establish high water levels for the proposed future ponding areas, were

submitted as part of the past permitting applications. These studies are still applicable and
are provided in Appendix C.

11. Tree Preservation

The existing woods located west of the gas pipeline will not be impacted by mining or
reclamation grading. Trees and vegetation within the 300 foot setback from existing
structures will also remain undisturbed. Existing trees in the setback area along the southern
portion of the Site have been undisturbed and provide additional screening. Additional trees
may be planted as the proposed topsoil screening berm along the south property line is
expanded to the west in accordance with the approved landscaping plans (see Figures 4, 4A
and 4B, Landscaping).

12. Dust Control

Dust is controlled at the Site by utilizing the existing paved site entrance. Interior haul roads
are watered as needed in order to minimize dust from vehicular travel within the site.
Screening berms are vegetated.

13. Noise Control

The Site must operate in compliance with State noise standards. Vehicles and equipment are
operated with standard noise reduction features such as mufflers. Perimeter berms and
operation of equipment in the recessed portion of the site also help to reduce noise emissions
from the site.
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During the original permitting phase of the southern portion of the site, Barr Engineering
modeled anticipated noise generation from the site based on topography, equipment to be
operated and location of adjacent residences or receptors. The modeling results and
applicable noise standards were discussed in detail in the EAW. The noise analysis predicted
that the site will operate below noise standards established by the Minnesota Pollution Control
Agency for residential areas both during stripping operations which occur at grade and during
mining operations when equipment is recessed on the floor of the mining operation and the
active bank provides noise mitigation.

Barr's analysis also noted that back up alarms will likely be audible at the nearest residences
particularly when there is a light northern wind and little other background noise. Although the
noise may be audible, it does not represent a predicted exceedence of state standards. Back
up alarms are a requirement of MSHA — Mining Safety and Health Administration. Back up
alarms are intentionally loud and audible and are required in order to ensure the protection of

on-site workers.
14. Lighting

There is no lighting within the active mining area. There are a total of six exterior lights
associated with security for the asphalt plant and contractors yard. Exterior lights are located

as follows:

1 - Rainbow shop

1 - Old scale house

1- Top of oil tanks at plant
3- Top of silos at plant.

15.  Groundwater Monitoring

In accordance with the permit, groundwater monitoring is conducted every other year at the
on-site well (known as the “Rainbow well’) and at the Todd Wicker and Robert Plan
properties. Samples are analyzed for both diesel range organics (DRO) and gasoline range
organics (GRO) and for arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, zinc, phenol, pH, electric conductivity and alkalinity. Results are submitted to
the City. The results from the last five years show that sample concentrations for both GRO
and DRO have been below the reporting limit. The results also show that the concentrations
of barium, cadmium, chromium, nickel, selenium, silver, zinc, and phenol were all below the
Health Risk Limit (HRL) established by the Minnesota Department of Health. The sample
concentrations of arsenic and mercury were below the Maximum Contaminate Level (MCL)
(HRLs have not been established for arsenic or mercury), which is a federal standard for the

8|Page

Bituminous Roadways, Inc.
2012 Permit Reissuance Application



lowest concentration at which a particular contaminant is believed to be a potential health
concern. The sample concentrations for lead and copper were both below the “action level”
(HRLs or MCLs have not been established for lead or copper).

There is an existing well associated with the farmstead on the Site. This well will be
abandoned in accordance with Dakota County Ordinance No. 114 and the Minnesota
Department of Health, once mining has progressed to the point the demolition of the
homestead will be required.

16. Volumes

The gross volume of in-place material to be removed from the Site is approximately 8 million
cubic yards. Approximately 1.2 million cubic yards have been removed from the Site as part
of Phase 1 mining. The life expectancy of the site will depend upon the future economy and
aggregate demand in the metropolitan area. Reports by the Metropolitan Council, Minnesota
Geologic Survey and Minnesota Department of Natural Resources indicate that the supply of
aggregate materials in the metropolitan area is rapidly being depleted. However, the vitality of
the economy and the construction industry impact market demand which varies from year to
year. The remaining life of this Site is estimated to be 20-25 years.

17. Permits

In addition to the local permits required by the City of Inver Grove Heights, which include the
Conditional Use Permit and Land Alteration Permit the Site must operate in compliance with
other state and federal regulations. The site operates under a NPDES Stormwater Permit
and Air Emissions Permit issued by the MPCA, a Minnesota DNR Water Appropriations
Permit, and a Dakota County Hazardous Waste Generators License and Processing License.
The existing Water Appropriations Permit will be amended prior to using well water and all
reports which are required to be submitted to the MN DNR for the Water Appropriations
Permit will also be submitted to the City, including water usage reports (water usage in 2010
and 2011 was zero). The Site also operates under a Spill Prevention Control and
Countermeasures (SPCC) Plan.

All reports which are required to be submitted to Dakota County under the Hazardous Waste
Generators License and the Processing License will also be submitted to the City, including
the required annual and quarterly reports. All reports which are required to be submitted to
the MPCA will also be submitted to the City, including annual emissions inventory report,
semi-annual deviations report, annual compliance certification report, and annual report.
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Iv.

RECLAMATION

1.

Phasing

Reclamation is conducted in phases at the site. As portions of the mining area are
completed, the areas are backfilled, graded, topsoil applied and vegetation established.
During the past five year permit period, substantial reclamation activity has been completed in
the northern portion of the site. The Reclamation Plan, Sheet C-6 illustrates the reclamation
grades that will be established at the Site upon conclusion of mining. The Phasing Plan,
Sheet C-2 illustrates areas where reclamation has been completed. Reclamation activities
will leave the Site in a state that will prepare it for final development.

Grades

Areas within the northern portion of the Site have been backfilled and sloped and they were
seeded and mulched in the fall of 2011. Reclamation activities will continue in areas where
mining has been completed. Reclamation activities in these areas will include continued
backfilling and sloping of the excavated areas with materials unsuitable for sale or use in
asphalt mix. Clean backfill soil may also be brought to the site to be used for establishment of
reclamation grades. All backfill used in reclamation activities is clean, compactable, natural
earthen material free of debris or contamination.

Along the perimeter of the excavation limits, backfilling will be required to achieve a maximum
4:1 final slope previously approved by the City of Inver Grove Heights. The processing and
stockpile area will remain open and active. '

Reclamation grades for the southern portion of the Site will be graded to a maximum slope of
101 as indicated on the Reclamation Plan, Sheet C-6.

Topsoil

Topsoil capable of establishing and supporting vegetation, will be placed as areas are
reclaimed. Topsoil will be replaced to a minimum depth of six inches. Backfilled and graded
areas will be seeded and mulched to establish vegetation, stabilize slopes and minimize

erosion.

Removal of buildings

Within three months after completion of the sand and gravel mining operation any buildings or
structures which have been established on the site as an accessory to the mining operation
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will be removed. Permanent structures which conform to the permanent zoning district
requirements in which they are located, may remain on Site.

5. Bond

A reclamation bond has been posted with the City of Inver Grove Heights to insure that the
Site is properly restored upon completion of mining activity.

Final Use of the property upon reclamation will be consistent with the zoning and subdivision
ordinances in effect at the time of final development. According to the City of Inver Grove
Heights Comprehensive Plan dated March 2010 the site is designated rural residential. The
next Comprehensive Plan update will be available in 2020 and that designation is subject to
change. Itis possible that this area will be serviced by sanitary sewer at the time of final
development. Even if this area is not within the Metropolitan Urban Service Area (MUSA) at

 the time of final development, previous drain field design and percolation testing within Inver
Grove Heights have shown that septic systems and drain fields can be properly designed in
areas previously disturbed by grading and earth moving activities in areas with permeable
sand and gravel soils. Another option would be to provide a community drain field design in
an undisturbed portion of the Site. In this situation individual septic tanks could be pumped up
to a larger drain field serving all of the residential uses on the site.

V. PLAN SET

Operations are described in detail within this report. The following plans have been prepared
which help to illustrate the Site operations.

1. Existing Conditions: C-1

This plan illustrates pertinent Site features including the site boundary, existing
topography, utilities, easements, wooded areas, wetlands, and existing on-site and
adjacent buildings.

2. Phasing Plan: C-2

The Phasing Plan illustrates the sequence of mining and reclamation activities which are
proposed to occur on the Site.
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3. Cross-Sections: C-3, C-4, C-5

Cross Sections have been prepared for the site and are included as Figures C-3, C-4 and
C-5. These cross sections illustrate the existing elevation, proposed reclamation grades,
depth of topsoil, maximum mining elevation and extent of sand and gravel deposit on Site.

4. Reclamation Plan: C-6

This plan illustrates the end use grades for the site, limits of mining, and setbacks. Final
grades have been designed at a maximum 10:1 slope for the southern portion of the site
and a maximum 4:1 slope as previously approved for the northern portion of the Site.
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APPENDIX C

STORM WATER MANAGEMENT CALCULATIONS



LONG-TERM WATERSHED YIELD MODEL
FOR BITUMINOUS ROADWAYS
INVERGROVE HEIGHTS, MN

INTRODUCTION:

The City of Inver Grove Heights engineering department requested from Bituminous Roadways a
long-term watershed yield model for the future development of their Inver Grove Heights site.
The future development will consist of 2.5-5 acre parcels developed according to rural residential
uses. The 200.3-acre site was modeled using XP-SWMM 2000 continuous simulation along with
30 years, 1970-2000, of hourly precipitation data. The runoff from the 30 years of hourly
precipitation data was routed through the site and into the respective holding basins. These
holding basins are land-locked and the only outflow is evaporation and seepage. Evaporation
from each basin was modeled in XP-SWMM based on actual pan evaporation data from P.W.
Manson, G.M. Schwarz, E.R. Allred, “Some Aspects of the Hydrology of Ponds and Small
Lakes”, Agricultural Experiment Station—University of Minnesota, Technical Bulletin 257,
1968. Seepage from each basin was modeled using a rating curve and the soil characteristics.
The critical event for a land-locked basin is the spring 10-day snowmelt. This was modeled using
7.2” of runoff over the entire site (assuming 100% impervious — frozen ground). This volume
was then added to an average high water elevation from the XP-SWMM output over the 30 years
to obtain the 10-day snowmelt HWL.

SUMMARY:

The ultimate design of the holding ponds for the future development of the Bituminous Roadways
site in Inver Grove Heights was determined using the long-term watershed yield model. XP-
SWMM was used to route 30 years of precipitation data through the site and each pond. The
pond for the 71.33-acre North site was designed with an approximate normal water level of 820.
The series of ponds for the 129.01-acre south site were designed with approximate NWL’s of
830. The water levels of these ponds bounced with time (see stage-time graph in snowmelt
section). From the graph an average high water level in the beginning of spring was interpolated
for each pond. This average high water level was used as the starting elevation for the 10-day
spring snowmelt simulation. The 7.2” of runoff volume was added to the average high water
level of each pond and the 10-day snowmelt HWL was determined. The SWMM output shows
three major storm events (August 1977, July 1987 and July 1997) all of which occur in the
summer months. The 10-day snowmelt simulation shows HWLs similar to the event of July

1987.

August July July 10-day Low Point
1977 1987 1997 snowmelt in Street
North Pond 839+ 843.9 829.5& 844+ 848
South Pond 848.5t 853.2 840+ 854+ 855

Therefore, a HWL of about 844 for the north pond and 854 for the south pond seems to be

critical. The street elevation for each site is designed above this critical elevation.
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Hap symbals consist of hambers or 2 combination of nembers and 2 leftes, T
these numbers indicales 52 class of sfop2. Symbols wilheul 3 shpz feller are dor nexly el soils or miscel

SOIL  LEGEND

folioning the slope datter indicates thal the seif Is eroded,

SYMBOL

i
e

A

3
)
7
&
8
e
A
278
3
393
3882
3
3902
%
41
418
420
498
81
314
81¢
91
%
1604
100
1050
1058
1086C
" oesc2
10602
109
13
115
129
1508
151
1510
1558
155¢
155€
173F
176
1724
113
177c
189
038
w8
138
26
a9
250
%10
251¢
<14
53
255
2798
ase
814
pal
2830
WSA
858
usC
299
2398
298¢
308
m
m
ne
3208

NAME

Dstrandar baam, 110 6 parcent slopes
Ostrander byam, 6 1o 12 pescent slopes
Hudbard Joanty s3nd, 019 1 pescent slopes
Hubbarg Ioamy s3ad, 1 10 6 prrcent slopas
Hudbard fo2my 3304, 6 to 12 parcent stopes
Hudbard bamy 5204, 12 1o 18 percent slopes
392613 doamy fine sand, 0 10 § percent stopes
Speria foamy fine s2nd, 1 10 § percent slopes
Emment very geareily s2ndy loam, 3 10 15 percent slopes
Dizkiason 53rdy boam, 0 10 2 percent shopas
Dieinssn s3ndy leam, 2 o 6 percent sloges
Vladenz lozm, G (o 2 percent skopes

¥i2den3 toam, 2 10 6 percent siopes

iadens tosm, 2 10 6 percenl slopes, ercded
Vladeas loam, 6 10 12 peicent stopss

Yladens foam, 6 10 12 percent siopes, eroded
Yiadens ioam, 12 1o 18 percant stopes
Esthervifle saady bam, 0 1o 2 percent slopes
Esthersitie saady foam, 210 § parcent sloges
Selida grarelly codse 32007 losm, 2 10 12 percent slopes
Aalizo siit Joaen, | 10 3 percent slopes

Beone oamy fine 130, 2 10 6 gicent shopes
Boone iosmy fine sand, § to 12 pzrcent siopes
Baone Joumy fine 130€, 12 Lo 40 pareent slopes
Tewit Joam, 419 12 parcent slopas

Celo 5itt foam, secasisnally floades

Copaston fosm, O 10 2 pereent slopes
Copasion tosm, Z 1o § percent slopes
Cogaston Joam, 6 1o 12 pricent stopes

Lester fosm, 2 19 § percent slopes

Lester Jsam, 6 1 12 parcent shopes

Lester Toam, § to 12 percent shopss, eroded
Lestes Joam, 12 to 18 percent shapes, eroded
Cordons sitty clay loam

Webster cizy joxm

Glencoa silly clsy loam

Cyfinder loam

Spencer sill loam, 2 to § percent shopas
Burkbard? sandy loam, 6 lo 12 percent slopes
Burkhaidt s3ndy loam, 12 10 18 precent stopes
Chetek s3ady Toxm, 3 19 8 percest slopas
Cheted saady loam, 8 10 15 percent slopes
Cheleh sandy hoam, 15 10 25 pezcent shopes
Fronteac loxm, 25 lo 40 percent slopss
Garain silty chiy kam

Gotham loamy fine sand, 0 to 2 parcent stopes
Gotham Joamy hine sand, 2 ta 6 percent shpes
Gotham Igaesy fing sand, 6 lo 12 percant siopss
Aubundste silt foam

Jog sitt fexm, 110 5 parcent siopas

Kalo sifly ¢lsy k3m

Khnger oft loan, } 10 3 percent stopas
Lawson R ki

le Suzor fosm

Kennebe silt kam

Matlezn iam, 12 10 18 parcent stopas
Malean joam, 18 10 25 percent slopas
Manshan sifly chy bam

Nasgreed oifly chiy bam

Mayer sil: fosm

Olterhoil 5ifl 1oz, 1 10 6 pascent stopes
Qleriolt 1ill hoem, 6 12 15 percant slopes
Plaiafield lszmy s3nd, 019 2 pareent shopas
Plaiafiald bamy s3nd, 2 to 6 parceal siepes
Flaiafield bmy s3nd, 6 13 18 pucent stopas
Port Byros 3t Jaxm, O 10 2 pereant slopes
Port Bysoa silt fsxm, 2 10 6 perceot shopes
Port Byson sift feam, § 13 12 pascant slopes
Rechion bosmm, O 10 2 percent shopzs

RotMon bsam, 2 19 § parcent slopas

Rocktea Joam, & b 12 prcent stopes
Undstiem silt Joam, 1 1o & percent thapes
Spittsifle fam, sccasnnally floodzd

Dihzwa ity clay ke

Rajer kam, sealss

Tillale silt loam, 2 d0 & percent shopas

he inithal numbess represent

SYIAB0L

32002
U
e
kL}{3
A
I
e
m
318
401
4030
405
1A
Mg
1
w
A
3158
L
1458
1568
154¢
15a€
163
185
95
]
$19
40
515
s11C
8110
61E
sIF
78
8578
8588
600
81c
8iE
258
250
383
888¢
3880
3898
289t
3590
8358
395¢
a5t
asst
36302
95302
96362
1013
100
1023
1038
1035
1072
1815
1816
181
182
1825¢
1828
18278
1827¢
18483
18948
13353
18568
1853F
13028

MINNESOTA AGRICULTURAL EXPERIMENT STATION

ind of ail, A capital etter fellgaing
antous 2183, A fiaal number of 2

NAME

Taliela silt loam, § to 12 pazcent siopes, ereded
Kagstey 30dy loam, 3 10 8 pascent siepss

Kingstey sandy loam, 8 19 15 peiceat siopes

Kingsley ssndy basm, 15 10 25 parcent shopss
Kingsley sandy loam, 25 Yo 40 parcent shopes

Quam sill foam

Heeton sift loam,  to § percent stopes

Maxlield sitly clay boam

Biooming sill lsam, 110 § percent stopes

Faton silly clay lam

Elter fine sandy bosm, 2 {0 § percent siopes

Elter fine sandy faam, 6 1o 12 percent shpes
¥lagkegan silt foam, 0 10 | percent chages

Weukegen silt foxm, 1o 6 patcent tfapes

Viaubegan sill Josm, 6 10 12 percent siopes

Hamef sill foam

Razatanti foam, 0 to 2 percent siopes

Kanaranti tosm, 2 10 6 parcent slops

Kanaranti s, 6 o 12 percent stopes

Coystal Lade sit loam, 1 to 8 percent siopes
Mahlomzdi loamy synd, 3 to 8 percent slopes
Mahtomedi loamy sand, B [0 15 percent sloses
Hahtomagi foamy ssnd, 15 1o 25 percent slopas
Hirneiska Joam, oceasionsily lleoded

Kalmanille sandy losm, frequeatly fleadad

Zumbro line s3ndy loam

Baals mueh

Palms muek

Seelyeville much

Rondeas muck

Hawick couse syndy loam, 6 1o 12 peicent slopes
Hawick coxse sandy lorm, 12 19 13 percent siopes
Hawick bamy s3né, 18 1o 25 percent slopes

Hawick hamy 538, 25 lo 59 parcent slopas

Usban tand-Viaukegan complzs, 0 to § parceat sfopes
Urban lang-zubzgan comples, 1 10 8 percent slopes
Usban fandCheleh complex, } 1o 15 percent stopes
Uibas fand-Lester comple, 3 to 15 pasceal slepas.
Urban land Kingsley complex, 3 to 15 percenl siapes
Urban lang-Kingsley complex, 15 to 25 pascent lapes
Urban Jand-Hubbard complex. 0 1o 6 percant slopes
Brodste-Rock outerop comples, 18 1o 45 parcent slopas
KingsleyLester comples, 2 1o § parcent slopes
Kiagsley-Lesies complex, § to 12 parcent slapes
Kingsley-Lester complex, 12 to 18 parcent siopes
Vadena-Hamich complzs, 2 10 6 percent slopas
Vadena-Havich complex. § to 12 parcent slopes
Viadena-Hawick complex, 12 10 18 pazcent shpes
Kingslep-Mahlomedi-Spencer comples, 3 1o 8 parcent siopes
Kingsley-Mahtomedi-Spencer complex, 8 20 15 percent shopss
Kingsler-Mahtemedi comples, 15 10 25 purcent slepss
Kingsley-ahlemedi complex, 25 to 40 parcent slopes
Timula-Bold silt Josms, 6 to 12 percent slopes, eodzd
Timals-Bold silt Josms, 12 to 18 parceal slopss, ercded
Timuls-Beld silt loams, 18 to 25 parcent siepss, ersded
Pils, quatry

. Udorthents, wet

Pils, gravel

Urban land

Aqualls ang Histoxrls, pordec

Udarthenls, moderately shalior *

Zumbio foamy fine sand

Keanzbec Yarlant siit loam

Agansze 3303y bam, cceasionally fooded

Quam silt Joam, ponded

Szelyerille muck shping

Waadegan sikt loam, bedrock substeatum, 0 to 2 parcent stopes
Waubegan till loam, bedroch sudsteslum, 2 to § piceat shapas
Yiaukegan sill loam, bedsock substiatum, 6 to 12 percent stopas
Sparta fosmy s3nd, becrock substratum, 2 10 8 prceal shpey
Yiiantdsgo loam, 2 lo & parcent slopss

Catrni hoxm, 2 to 8 parcent shapes

OslraaderCarmi foams, 2 1o 6 percent skpas

Etter-Brodala comples, 25 1o 60 pareent shapes

Jeaett silt loam, L to 6 percent stopes

=<




Exhibit A-1, continued: Hydrologic soil groups for United States soils

N
o

N

~
<

WARH SPRINGS | WAUPECAN 8 | WELD ¢ | MEYTTERHORN [4 WIBAUX
ODRAINED, ALKALI | vAUQUIE 8 | WELDA c | WETZEL ] WICHITA
VARM SPRINGS» C | WAURIKA 0 | MELLER C | WEVERTON 8 ¥ICHUP
DRAINED ] MAUSEON B/D| MWELL INGTON 0 | WEMELA 8 HICKAHONEY
VARHM SPRINGS» COOL C | WAUTOHA B/01 WELLMAN B | WEWOKA C WICKENBURG
WARMAN B8/D0] MAVELAND 8/0] WELLS 3] | WEYERS /D) WICKERSHAM
WARMANs GRAVELLY A/D] WAVELAND, D | WELLSBORO C | MEYHMOUTH 8 WICKETT
SUBSOIL | DEPRESSIONAL | MELLSCREEK B | WHAKANA 8 WICKHAK
WARNEKE D | MAVERLY 8/D] WELLSED C | WHALAN B8 HICKIUP
WARNERS C/D| MAWASEE B | WFLLSTON B | WHALEY 2] W1CKSBURG
WARNOCK 8 | WAMINA A} MELLSVILLE B | WHARTON C wicup
WARRENTON D | wAX € | WELLTON B ] WHATCOM [ WIDEHAN
MARSAW B | WAXPOOL o | wELOY C ] WHATELY b WIDEN
WARSING 8 | UAYAH 8 | MELRING D | WHEATLEY A/D} WIDTSOE
WARMICK A | MAYBE D ] MELSUK D | WHEATRIDGE 8 WIEHL

HASA D | WAYCLP B | MELTER D | WHEATVILLE 8 WIELAND
WASATCH A ] MAYDEN D | WEMWPLE B | MWHEELER 8 WIERGATE
WASCO 8 | WAYLAND C/D| MEMAS D | MHEELERVILLE 8 WIFFO
WASDA B/D| WAYMOR B ) WENAS, DRAINED C | WHEELING B WIGGLER
WASEP1 8 | MAYNECO 0} MENATCHEE ¢ | VHEELON D WIGGLETON
WASHBURN D ] WAYNESSORO 8 | MENDANE € | VHETROCK C WIGTON
WASHINGTON 8 ] MAYNETOWN ¢ | WENDANE, DRAIMED 8 | WHEVSTONE d YTLAHA
WASHINGTON, VET € | WEA B | WENDOVER D | WHICHMAN 8 WILBANKS
SUBS TRATUN | WEASH C | WENDTE 0 | WHIDBEY C WILBRAHAN
MASHOE B8 | MEATHERFORD 8 ] WEKONA C | WHILPHANG D WI1LBUR
WASHOUGAL 8 | MEAVER C | WENTWORTH B | WHIPPANY 4 ¥ILBURTON
WASHTENAW C/b} WEAVERYILLE B | YEOGUFKA C | MHIPPLE [’] #iLco
WASILLA 0 | wEB® ¢ | vepD ¢ | WHIPSTOCK C WILCOX
HAS10JA 8 | WEBBRIDGE 8 | WERELD 8 | WHIRLO [:] VILCOXSON
WASKISH D | WEBBTOWN € | uERLOG ¢ | WHISKEYDICK 4 WILDALE
WASKOV C | WEBER B | WERMNER D | WHISPERING < WILDCAT
WASPO D ] MEBILE € | WERNOCK B | WHISTLE 8 WILDERNESS
WASSAIC B | WEBSTER 8/D0§ MESCONNETT o | wHIT B WILDGEN
WASSIT D | WEDEKIND D - | WESOY C | WHITAKER [ WILDHORSE
HATAB C | WEDERTZ B | MESFIL D | WHITE HOUSE C WILDORS
MATAKA ¢ | VEDGE A ] WESIX D | WHITE STORE [ ¥1LOWO0D
WATAUGA B | WEDLAR C | WESKA D | WHITE SMAN ] WILE
WATCHABOB € | VEDOWEE B ] MESLEY B | WHITECAP [ WILEY
VATCHAUG 8 | WEED B | weEso B8 | WHITECLOUD B WILHITE
WATCHUNG P | VEEDING D ] MESPAC D ] WHITECOW -] WILHOIT
MATERBURY 0 | WEEDHARK 8 | MESPAC, SANDY ¢ | WHITECROSS D VILKES
VATERCANYON 8 | WEEKIWACHEE D | SUBSTRATURW } WHITEFISH B WILKESON
WATEREE B | VEEKS C | WESSEL ¢ | WHITEFORD ] WILKINS
MATERMAN D | WEEKSVILLE 8/0] VESTEROOX D | WHITEHALL B MILL
WATERTOMUN A | WEENA 0 | MESTBURY C | WH1TEHILLS C WILLABY
MATERVILLE B | WEEPAH € | RESTBUTTE € | UHITEHORN [ MILLACY
HATKINS 8 | WEESAVCHE 8 | WESTCARMP C } WM1TEHORSE 8 MILLAKENZIE
WATKINS RIDGE B | VEGA g | VESTCREEK 8 | WHITEKNOB 8 VILLAHAR
HATO 8 | MEHADKEE 0 | WESTE € | WHITELAKE 8 WILLAMETTE
HATONGA © | MEIGANG C | WESYERVILLE 8 | MHITEMAN o WILLAHETTEs» WET
VAYOOPAH B | VEIGLE D | MESTFORK D | WHITEPEAK o MILLANCH
HATROUS B | WEIKERT C/D} WESTHAVEN B} WHITERIVER c WILLAPA
WATSEXA B | MEIMER D |} WESTHAVEHN. C |} WHITEROCK D HILLARD
WATSON € | WEINBACH C )} SALINE-=ALKALQ } WHITESBORD [ MILLEYTE
WATSONIA D | WEINGART D ] HESTINDIAN ¢ | WHITESBURG c MILLHILL
MATSONYILLE D |} WEINGARTEN € | WESTLAKE p | UHITESDWN o WILLHD
HATT D } MEIR D |} HESTLAND B/Dj WHITESTONE 8 WILLIAKS
MATTON C j MEIRHAN € | MESTHORE ¢ | WHIYTETHORN B WILLIAMSBURG
WATUSE C | WEIRMAN, WEY 0 | WESTHDRELAND B i WHITEWATER D MILLIAHSOR
VAUBAY B | WEIRMAN» A ] MESTON D ) HHITEWOLF A WILLIAMSPORT
WAUBEEK 8 ] NONFLOODED | UWESTOVER B} MHIYEWOOD MILL IAKSTOWN
WAUBERG D | WEISBURG C J] MESTPHAL LA 8 1 WHITEWODD. MILLIAMSVILLE
MAUBONS IE B | VEISER 8 | MESTPLAIN D )} WNONFLOODED HILLINAN
WAUCEDAH 0 |} UEISHAUPT D ] MESTPORT A} WHITEWRIGHT c | wiLLIis
WAUCHUL A B/D] MEISSENFELS ¢ ) MESTPORT. THIN 8 | WHITVING 8 | WILLISTON
MAUCHULA» 0 | VEITAS B | SURFACE § WHITINGER € | wiLLOW CREEK
DEPRESS 10NAL | WEITCHPEC ¢ | WESTSHORE D | WHITLEY 8 | WILLOUDALE
MAUCOBA D ] VEKODA D | WESTYACO € ] MHITLOCK 8 | uwILLOWERDC
WAUCOHA 8 | MELAKA A ] WESIVIEW B | WMITHAN 0 | WILLOWHAN
WAUCONDA 8 ] WELBY B} WESTVILLE B 1 MHITNEY c | uiLiocus
MAUKEE B8 | MELCH D ] WESTVEGOD D | WHITORE e ] uILLWDOD
WAUKE GAN B ) WELCH., GRAVELLY B ] WESWIND ¢ ) wHITSOL 8 | WILHA
WAUKENA D | SUBSTRATUH. ] WESHOOP B | WHITSON D | MILHER
MAUKON B | ORAINED 1 WETA D | UHITTIER B | VILBMINGTOR
MAULD C | WELCH» RARELY B ] METHERSFIELD C | WHITMELL € | "WILHONTY
VAUBAC B | FLOODED, DRAINED ] WETHEY C } MHOBREY C | WILHBDHMTORN
WAUMBEK B ) WELCH.: DRAINED ¢ )} WETHEY. ORAINED A | VHOLAN 8 | WILPAR
HAUNA C | WELCHLAHND 8 | WETHORE b | UHORLED € | VILPDINT
WAUPACA 8/0) MELCONE B | WEISAW c | uny B ] WILSHIRE

10 HYDROLOGIC SDIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.

NOTES:
MOD1F1ERS SHOWNs E.Ges BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL HAP LEGEND.

A-42 (210-VI-TR-55, Second Ed., June 1986)
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The different cla

o Hydro

WA

y minerals significantly affect the

permeability of the clay as emphasized by Grim (p. 240,

1962). Clay tends to

fill the voids between grains of silt,

sand, and gravel, aud there is definjte correlation between
clay mineral compositon and the order of magnitude of

permeability,
Grim (p. 241, 1962)

cites a table by Endell et al giving

permeability X in em/min at 65 kg/sq. cm for various
mixtures of sand and clay minerals, including pure clay.
Comparisons from the cited table are pertinent to the

analysis shown in table 3. It

is noted that quartz sand,

mica, kaolinite, and ca-montmorillonite have a permea-
bility (K) value of 1 x 107, 4,9 x 104, 3.0 x 100 and

2.0 x 107, respectively,

Na-montmorillonite is impermeable. It should be ex-

plained that the X-ray method used in

obtaining the

analyses given in table 3 gives the dominant montmoril-

lonite, but some Na-montmorillonite

is doubtless present,

as is common where ion-exchauge is jnvolved. The pres-
ence of much montmorillonite in the clays of the bottom
sediments of ponds and lakes in Minnesota js important

in reducing permeability,

Organic matter in the bottom sediments has been

briefly noted above,

but further description is desirable.

The muck (and clay-silt sediment below) ranges in color

from black to light

gray both in bulk and under the micro-
scope. When organic matter is abundant, its

appearance

under the microscope in plain polarized light ranged from
black to brown to tan, depending primarily on its abun-
dance and particle size. The prevailing characteristic of
this material is that the organic matter, clay minerals, and
silt particles from aggregates in which the grains of silt, -

O
logy o Pande

G ot
7

¥ / a/ o !

’ l i /

mainly quartz, are clearly enclosed in aggregates. Ju:
what effect, if any, the aggregates have on the grain siz
determinations in the laboratory process remains to L
determined. It serms possible that aggregation or floccul
tion of the organic matter and fine particles makes th
sediment more impervious.

Table 4. Comparison of evaporation and precipitation

Excass or

70% of Pan Evaporation Precipifation  Deficlency s

(in inches) {in inches)  Evaporatio;

Farmington Minneapalis (i inches:

1962. ... .. 25.47 (May-October only) 28.83 —3.46
1963. .. ... 27.40 (May-September only) 1957 +7.83
1964. .. ... 29.90 (May-September only) 2597 -+3.93

Precipitation and Evaporation

That precipitation and evaporation are by far the mos
important factors in determining water levels in isolater
bodies of water is verified by the results of the presen
studies. Since Minnesota has a continental climate, th
weather is subject to wide fluctuations, not only throughou
the year but from year to year and the effects of this an
shown in the levels of the ponds and Iakes included i
this investigation.

It was not practical to establish rain gages at the 47
locations investigated. Instead it was necessary to us
the climatological data of the Weather Bureau, U. S. De
partment of Commerce, Fortunately several of the site:
for regular observations of precipitation were reasonably

Table 5. Precipitation in 1962 at Selected locations, U.S. Weather Bureau rocords. (Precipitation in inches.)

Minneapolis Forest Lake St. Peter Redwood Falis Willmar Morris Little Falls
Jan. ... .. .55 —.15 34 25 —.60 41 —.13 .65 07 51 —.06 55
Febi ooonnianss 2.07 1.29 118 1.82 94 1.26 94 1.75 1.09 155 .87 1.22
March . ....... 1.87 .34 1.73 145 —.17 1.02 —.36 1.06 —.10 J9 —35 .86
Aprt ..., 132 —54 98 122 —94 179 —18 160 —u4 160 —.69 1.00 ;
May ......... 8.03 4.84 5.73 6.79 3.16 4:05 .78 5.61 2.39 6.43 3.47 7.18
June ... .. 148  —252 3.00 215 —3.19 3.64 —.64 2.84 1.64 389  —05 237
July ...l 512 1.85 4.63 1.24 4.05 8.27 543 5.82 3.01 9.09 5.91 7.93
August ... .. .. 347 .29 5.90 4.19 A1 3.62 41 L7 —1.83 1.76 1.27 3.08
Sept. ......... 2.46 .03 2.85 164 —1.12 2.06 —.09 3.58 91 3,93 2.04 2.69
October ...... 1.69 10 1.49 140 —15 2.80 1.44 1.44 .09 Sl -9 .85
Rov. ......... 52 —.98 .63 23 —131 31 —.87 .66 —.49 46 —55 A7
Dec. ......... .26 —.60 25 2 .81 17 —A47 .09 —.48 b7 —5 10
TOTAL ........ 28.83 4.05 2871 38.50 .34 28.40 5.81 26.87 2.400 3042 7.84 28.08
EVAPORATION
Farmington Stewart

MOV sowwusss. 1.85 6.89

June ....... .. 1.76 7.05

July 5.59 6.02

Mg ......... 7.38 7.26

Sept. ........ 4.55 4.29

Ol wucsvepss 3.25 3.57

Total ......... 36.38 35.08

Minus sign indicates below normal.
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Just Sphlg 6. Procipitation and class A pan evaporation for 1963 at selected locations
size ;
s to be Minneapolis Forest Lake St. Peter Redwood Falls Willmar Morris Little Falls
“f"c_c‘g;" ......... a6 =2 18 3§ =57 62 .08 59 .01 3% —73 73
; eqery L 41 —37 20 39 —a9 60 —.17 34 —32 68 402 48
s orch ....... 1.18 —35 1.04 1.07 =55 .88 —.50 203 +4-87.00 1.73 .59 111
........ 207 .22 1.91 229 407 262 .44 484 42,80 2.70 +.56 3.44
506 +1.87 4.10 2.88 —.75 568 241 538 1216 3.16 --.20 5.04
191 -2.09 294 4.92 -4-.36 3.39 —.89 5.46 -}-.98 4.33 +4-.39 3.08
...... 153 —174 3.35 6.36 --3.17 852 4568 3.05 +-.24 441 123 4.02
...... 155 —1.63 1.91 267 ~—112 348 427 278 —82 300 403 435
...... 346 104 3.15 2.56 —.19 3.72 1.57 536 2,59 2.56 +.67 2.25
...... .81 —,78 .38 1.85 +.30 144 .08 249 496 2.22 +.77 1.51
...... 52 —.88 49 29 —131 29 -89 A5 ~70 53 —48 ‘99
...... 60 —.26 77 36 —57 24 —.40 109 .52 .63 +.02 1.26
...... 1921 —5.21 20.42 25.86 —2.30 3127 4438 33.86 4939 2629 +3.71 27.76
4 Pan Evaporation
Farminglon Stewart
...... 7.29 7.30
AT R, 10.11 9.74
ated SR 8.68 7.91
present i 7.60 6.49
ate, the @ 8 eont ™ 5.6 4.81
o thout} ; — —
m" areassvsiotal ... ... .. 39.14 36.25
g d ing %
]”_r_oclpitalion and class A pan evaporation for 1964 at selected locations, U.S. Weather Bureau records (Precipitation in inches)
} Minneapolis Forest Lake St. Peter Redwood Falls Willmar Morris Little Falls
L
- 67 —23 65 a4 =71 25 —.29 25 —3 121 —31 19
06 =72 02 Tr —.88 08  —.69 20 —46 17 —a9 Tr
1.35 —.18 98 .95 —.67 .88 —.50 1.64 +41 1.39 .25 1.27
298 4113 3.63 334 1.15 2.84 ~.87 4.02  --1.98 3.64 4-1.50 252
344 +-.25 4.13 4.46 +-.83 2.89 ~-.38 2.28 —.94 28 —2.68 1.88
218 —1.82 1.61 205 —3.23 130 --2,98 . 249 —1.99 275 -—119 235
202 —1.25 1.44 3.63 +.44 171 —113 235 — .46 2.21 ~-.97 391
542 2.24 4.70 690 J-3.12 3.61 40 6.68 +-3.08 6.01 298 7.83
5.21 2,78 3.40 5.80 --3.05 2.81 —.66 1.98 —.69 1.53 —.36 2.69
57 —1.02 49 37 —118 49 —.87 02 —151 06 —1.39 23
L9 —21 1.14 136 —.18 30 —.88 74 —41 35  —66 1.05
1.08 +.22 1.53 .86 =07 37 =27 57 .00 .29 —32 44
... 2597 4119 23.16 29.86 170 1753 —6.06 23.14 —1.33 18.89 —3.67 24.36
4
n$s A Pan Evaporation
fat” Farmingion Wascea
lgfi’ 3/242 Table 8. Examples of the rise in water level in spring 1965
...... 10.18 9.10 Pothole Rise
...... 8.36 6.92 No. From To Feet
""" L 3 Bl ...oooooon.... 12311966  4.22.1965 4.24
IR Y sisesivesssnnss 12-31-1964 4-22-1965 7.06
---- b il 02 oo 12311964 4-22-1965 3.87
I3 s usesssassvanss 12-31-1964 4-22-1965 5.69
n4 ... 12-31-1964 4-22-1965 8.31
In5 ... ... ... 12-31-1964 4-22-1965 8.23
T L eiieieernans 12-31.1964 4.22-1965 7.92 -
PE'3 yosvusenszauue 12-31-1964 4-29-1965 7.18
LEA i isasuvnsansz 1- 9-1965 4-22-1965 5.84
M1 . 1- 9-1965 5. 4.1965 8.69
M2 cossevasvnzazes 1- 5.1965 4-29-1965 5.66
M3 .. 1- 9-1965 4-29-1965 5.54
N1l ooiociiisensvis 1-22-1965 5- 4-1965 11.46
SP.Y i 12-31-1964 5-27-1965 4.84
SP: 2 ivizecanuens 12-31-1964 5-27-1965 576
SP.3 L 12-31-1964 5-27-1965 157
f5{ above normal
¢ Bg}ow normal.
15
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Fokdkkkkkkkkkrxxxx%80-80 LIST OF INPUT DATA FOR TR—20 HYDROLOGY***#*# 4% k%% kkk kst s+

JOB TR~20
TITLE

TITLE

6 RUNOFF

(04/26/02)
1 001

ENDATA

7 INCREM
7 COMPUT
ENDCMP
INCREM
COMPUT
ENDCMP
7 INCREM
7 COMPUT

ENDCMP

ENDJOB

~N

001

o
(=
=

001 o001

001 o001

NERENorruak-ago

0

0

0.

.05

.05

05

FULLPRINT
Bituminous Roadways, Inver Grove Heights,
2-YR, 10-YR & 100-YR/24-HR/TYPE IT STORM EVENT
1 .06996

61.

2.75

5.90

SUMMARY

0.98

1.0

1.0

1.0

11 1 1
22 01 o1

22 01 o1

22 01 01

MN Existing Conditions

Fdkhkkhhhkhkhhhhhkhhhhhkhhhhhrhkrkkh - 'lr************************i****-)r*
N T

1

TR20 XEQ 04-26-02

09:50

REV PC 09/83(.2)

Bituminous Roadways, Inver Grove Heights,

(04/26/02)

EXECUTIVE CONTROL OPERATION INCREM

+

MAIN TIME INCREMENT =

EXECUTIVE CONTROL OPERATION COMPUT

+
+

OPERATION RUNOFF

STARTING TIME =
ALTERNATE NO.= 1

.00

OUTPUT HYDROGRAPH=

AREA=

PEAK TIME (HRS

)

.07 sQ MI
INTERNAL HYDROGRAPH TIME INCREMENT=

FROM X

RAIN DEPTH =
STORM NO.= 1

CROSS SECTION 1

1

INPUT RUNOFF CURVE= 61.
.0503 HOURS

PERK DISCHARGE (CFS)

12.77
TIME (HRS) FIRST HYDROGRAPH POINT =
11.50 DISCHG .00 .00
12.00 DISCHG .14 .26
12.50 DISCHG 2,93 3.15
13.00 DISCHG 3.19 3.08
13.50 DISCHG 2.33 2.26
14.00 DISCHG 1.75 1.70
14.50 DISCHG 1.38 1.35

+

+

RUNOFF VOLUME ABOVE BASEFLOW =

EXECUTIVE CONTROL OPERATION ENDCMP

TR20 XEQ 04-26-02 09:50
REV PC 09/83(.2)

SECTION

2.75

.05 HOUR

1
TO XSECTION
RAIN DURATION=

MAIN TIME INCREMENT =

3.53

.00 HOURS
.00
.43

3.31

2.98

219

1.66

1.32

.14 WATERSHED INCHES,

TIME OF CONC

TIME INCREM
.00 .00
.65 .93
3.43 3.50
2.89 2.80
2.13 2.07
1.62 1.58
1.30 1,21

6.10 CFs-

COMPUTATIONS COMPLETED FOR PASS

S

1
1.00
.05 HOURS

ENTRATION=

.98 HOURS

PEAK ELEVATION (FEET)

MN Existing Conditions
2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT

RAIN TABLE NO.= 2

PASS
PAGE

JOoB 1

RECORD ID

RECORD ID

ANT. MOIST. COND= 2

(RUNOFF)
ENT = .05 HOURS DRAINAGE AREA =
.00 .00 .00 .02
1.26 1.63 2,01 2.36
3.53 3.52 3.48 3.41
2.71 2.63 2.56 2.48
2.01 1.95 1.90 1.85
1.54 1.51 1.47 1.44
1.25 1.22 1.20 1.17
HRS, .50 ACRE-FEET; BASEFLOW =

1

Bituminous Roadways, Inver Grove Heights, MN Existing Conditions

(04/26/02)

EXECUTIVE CONTROL OPERATION INCREM

MAIN TIME INCREMENT =

.05 HOURS

2~YR, 10-YR & 100-~YR/24-HR/TYPE II STORM EVENT

.07 SQ.MI.

.05
2.87
3.30
2.40
1.80
1.41
1.15

.00 CFs

RECORD ID

JOB 1 PASS

PAGE

RECORD ID

2
2



EXECUTIVE CONTROL OPERATION COMPUT

+

+

o

+

*
+

+

FROM XSECTION 1
TO XSECTION 1

STARTING TIME = .00 RAIN DEPTH = 4.20 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 BANT. MOIST.
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT = .05 HOURS
OPERATION RUNOFF  CROSS SECTION 1
OUTPUT HYDROGRAPH= 1
AREA= .07 SQ MI  INPUT RUNOFF CURVE= 61. TIME OF CONCENTRATION= .98 HOURS
INTERNAL HYDROGRAPH TIME INCREMENT= 0503 HOURS
PEAK TIME (HRS) PEAK DISCHARGE (CES) PERAK ELEVATION (FEET)
12.62 17.78 (RUNOFF)

TIME (HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .05 HOURS DRAINAGE AREA =
11.50 DISCHG .00 .00 .00 .01 +03 .07 .16 35 .70
12.00 DISCHG 2.08 3.17 4.52 6.13 7.94 9.88 11.79 13.54 15.01
12.50 DISCHG 17.00 17.52 17.75 17.73 17.47 17.01 16.40 15.66 14.82
13.00 DISCHG 13.12 12.37 11.71 11.10 10.54 10.02 9.54 9.10 8.67
13.50 DISCHG 7.90 7.56 7.24 6.94 6.65 6.39 6.14 5.91 5.69
14.00 DISCHG 5.30 5.12 4.95 4.80 4.65 4,51 4.38 4.25 4.14
14.50 DISCHG 3.92 3.82 3.73 3.64 3.58 3.47 3.38 3.30 3.23
RUNOFF VOLUME ABOVE BASEFLOVW = .56 WATERSHED INCHES, 25.41 CFS-HRS, 2.10 ACRE-FEET; BASEFLOW =

EXECUTIVE CONTROL OPERATION ENDCMP

COMPUTATIONS COMPLETED FOR PASS 2
TR20 XEQ 04-26-02 08:50 Bituminous Roadways, Inver Grove Heights, MN Existing Conditions
REV PC 09/83(.2) (04/26/02) 2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT
EXECUTIVE CONTROL OPERATION INCREM
MAIN TIME INCREMENT = .05 HOURS
EXECUTIVE CONTROL OPERATION COMPUT
FROM XSECTION 1
TO XSECTION 1
STARTING TIME = .00 RAIN DEPTH = 5.90 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. MOIST.
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT = .05 HOURS
OPERATION RUNOFF  CROSS SECTION 1
OUTPUT HYDROGRAPH= 1
AREA= .07 SO MI  INPUT RUNOFF CURVE= 61. TIME OF CONCENTRATION= .98 HOURS
INTERNAL HYDROGRAPH TIME INCREMENT= .0503 HOURS
PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET)
12.57 42.91 {RUNOFF)

TIME (HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .05 HOURS DRAINAGE AREA =
10.50 DISCHG .00 .00 .00 .00 .00 .00 .00 .00 .00
11.00 DISCHG .01 .02 .03 .05 .07 .10 .14 .19 +25
11.50 DISCHG .41 +52 .68 .80 1.20 1.62 2.24 3.17 4.52
12.00 DISCHG 8.84 11.86 15.40 19.39 23.70 28,10 32.28 35,93 38.85
12.50 DISCHG 42,28 42,86 42,78 42,13 40.98 39.43 37.51 35.47 33.24
13.00 DISCHG 28,92 27.05 25.40 23.90 2253 21.27 20.11 19.04 18.03
13.50 DISCHG 16.23 15.43 14.70 14.01 13.37 127 12.22 11.71 11.23
14.00 DISCHG 10.38 999 9.63 9.30 8.98 8.69 8.41 8.15 7.91
14.50 DISCHG 7.46 7.26 1.017 6.88 6.70 6.53 6.36 6.20 6.04
RUNOFF VOLUME ABOVE BASEFLOW = 1.30 WATERSHED INCHES, 58.71 CFS-HRS, 4.85 ACRE-FEET; BASEFLOW =

EXECUTIVE CONTROL OPERATION ENDCMP

COMPUTATIONS COMPLETED FOR PASS 3

EXECUTIVE CONTROL OPERATION ENDJOB

RECORD ID

COND= 2

.07 SQ.MI.
1.26
16.16
13.95
8.27
5.49
4.03
3.15

.00 CFS

RECORD ID

JoB 1 PASS 3
PAGE 3

RECORD ID

RECORD ID

COND= 2

.07 8Q.MI.

.01

.32
6.39
40.96
31.01
17.09
10.79
7.68
5.89

.00 CES

RECORD ID

RECORD ID



TR20 XEQ 04-26-02 09:50 Bituminous Roadways, Inver Grove Heights, MN Existing Conditions JOB 1  SUMMARY
REV PC 09/83(.2) (04/26/02) 2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT PAGE 4

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEBK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME = RUNOFF
ib OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE RATE
(SQ MI) (HR) (HR) (IN) (HR) (IN) (ET) (HR) (CES) (CsM)

ALTERNATE 1 STORM 1
+

XSECTION 1 RUNOFF <07 2 2 .05 .0 2.75 24.00 .14 s 12.77 3.53 50.5

XSECTION 1 RUNOFF .07 2 2 .05 .0 4.20 24.00 .56 -— 12.62 17.78 254.1

XSECTION 1 RUNOFF .07 2 2 .05 .0 5.90 24.00 1.30 - 12.57 42.91 613.4

1

TR20 XEQ 04-26-02 089:50 Bituminous Roadways, Inver Grove Heights, MN Existing Conditions JOB 1  SUMMARY
REV PC 09/83(.2) (04/26/02) 2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT PAGE 5

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS..........
ID (SQ MI) 1
0 XSECTION 1 .07
F
ALTERNATE 1 42.91

1END OF 1 JOBS IN THIS RUN



Fhkkkkhkhhkh Nk khk**80~-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY ** %k kkkkdkhkk kh kk

JOB TR-20

TITLE
TITLE

6 RUNOFF

(04/26/02)
1 002

ENDATA

7 INCREM
7 COMPUT

~
Q
Q
=
o
<
=3

ENDJOB

002 002

002 002

002 002

NS RNk o

2~YR,
1 .09851

0.05

0.05

FULLPRINT

61.

275

5.90

SUMMARY
Bituminous Roadways, Inver Grove Heights, MN Proposed Conditions

0.96

1.0

1.0

1.0

10-YR & 100-YR/24-HR/TYPE II STORM EVENT

11 1 1

22 01 01

22 01 01

22 01 01

0********1\-**********************END OF 80_80 LIST**************************i*****

1

3

+
+

i

+

TR20 XEQ 04-26-02 09:57
REV PC 09/83(.2)

Bituminous Roadways, Inver Grove Heights, MN Proposed Conditions

(04/26/02) 2-

EXECUTIVE CONTROL OPERATION INCREM

MAIN TIME INCREMENT =

EXECUTIVE CONTROL OPERATION COMPUT

OPERATION RUNOFF

STARTING TIME =
ALTERNATE NO.= 1

.00

OUTPUT HYDROGRAPH=

AREA=

PEBK TIME (HRS)

12.75
TIME (HRS)
11,50  DISCHG
12.00  DISCHG
12,50  DISCHG
13.00  DISCHG
13.50  DISCHG
14,00  DISCHG
14.50  DISCHG

RUNOFF VOLUME ABOVE BASEFLOW =

.10 sQg MI
INTERNAL HYDROGRAPH TIME INCREMENT=

.00

.20
4.27
4.47
3.25
2.44
1.83

FROM X

RAIN DEPTH =
STORM NO.= 1

CROSS SECTION 2

1

INPUT RUNOFF CURVE= 6l.
.0492 HQURS

PERK DISCHARGE (CFS)

FIRST HYDROGRAPH POINT =

.00

.39
4.56
4.32
3.16
2,38
1.89

EXECUTIVE CONTROL OPERATION ENDCMP

TR20 XEQ 04-26-02 09:57
REV PC 09/83(.2)

YR,

SECTION

2:75

MAIN TIME INCREMENT

5.04

.00 HOURS
.00
.64

4.79

4.18

3.06

2.32

1.85

.14 WATERSHED INCHES,

.05 HOUR

2
TO XSECTION
RAIN DURATION=

TIME OF CONCENTRATION=

TIME INCREM
.00 .00
.96 1437
4.93 5.01
4.05 3.92
2.97 2.88
2.26 2.21
1.81 1..78

8.62 CFS-

COMPUTATIONS COMPLETED FOR PASS

S

2
1.00

10-YR & 100-YR/24-HR/TYPE II STORM EVENT

RAIN TABLE NO.=

.05 HOURS

ENT

.96 HOURS

PEAK ELEVATION (FEET)

(RUNOFF)
= .05 HOURS

.00 .00
1.87 2.41
5.04 5.01
3.80 3.69
2.80 2.2
2.15 2.10
1.74 1.71

.71 ACRE—-FEET;

HRS,

1

2

PASS
PAGE

JoB 1

RECORD ID

RECORD ID

ANT. MOIST. COND= 2

DRAINAGE AREA =

.00 .02
2.96 3.46
4.93 4.80
3.57 3.46
2.65 2.57
2.06 2.01
1.67 1.64

BASEFLOW =

Bituminous Roadways, Inver Grove Heights, MN Proposed Conditions

(04/26/02) 2-

EXECUTIVE CONTROL OPERATION INCREM

MAIN TIME INCREMENT =

YR,

.05 HOURS

10-YR & 100-YR/24~HR/TYPE II STORM EVENT

.10 SQ.MI.

.08
3.90
4.63
3.35
2..51
1.97
1.60

.00 CFS

RECORD ID

PASS
PAGE

JoB 1

RECORD ID

[



EXECUTIVE CONTROL OPERATION COMPUT

+ FROM XSECTION 2

+
STARTING TIME =
ALTERNATE NO.= 1

.00

OPERATION RUNOFF  CROSS SECTION 2
OUTPUT HYDROGRAPH= 1
AREA= .10 sQ MI

PEAK TIME (HRS)

12.60

TIME (HRS) FIRST HYDROGRAPH POINT =
11.50 DISCHG .00 .00
12.00 DISCHG 3.08 4.70
12,50 DISCHG 24,56 25.20
13.00 DISCHG 18.20 17.17
13.50 DISCHG 10.94 10.47
14.00 DISCHG 7.35 7.10
14.50 DISCHG 5.46 5.32
RUNOFF VOLUME ABOVE BASEFLOW = .56 WATE

EXECUTIVE CONTROL OPERATION ENDCMP

+ COMP!

TR20 XEQ 04-26-02 09:57
REV PC 09/83(.2)

Bituminous R
(04/26/02)

EXECUTIVE CONTROL OPERATION INCREM
+ MAIN

EXECUTIVE CONTROL OPERATION COMPUT

+ FROM
+
STARTING TIME = .00 RAIN DEPTH
ALTERNATE NO.= 1 STORM NO.=

OPERATION RUNOFF  CROSS SECTION 2
OUTPUT HYDROGRAPH= 1
AREA= .10 S0 MI INPUT RUNOF!
INTERNAL HYDROGRAPH TIME INCREME|

PEAK TIME (HRS) PERK
12.55
TIME (HRS) FIRST HYDROGRAPH POINT =
10.50 DISCHG .00 .00
11.00 DISCHG .02 .03
11.50 DISCHG .61 717
12.00 DISCHG 13.03 17.48
12.50 DISCHG 60.81 61,38
13.00 DISCHG 39,99 37.42
13.50 DISCHG 22.40 21.31
14.00 DISCHG 14.35 13.83
14.50 DISCHG 10.36 10.09
RUNOFF VOLUME ABOVE BASEFLOW = 1,30 WATE
EXECUTIVE CONTROL OPERATION ENDCMP
+ COMP

EXECUTIVE CONTROL OPERATION ENDJOB

RAIN DEPTH =
STORM NO.= 1

INPUT RUNOFF CURVE= 61.
INTERNAL HYDROGRAPH TIME INCREMENT=

PEAK DISCHARGE (CFS)

TO XSECTION 2
4.20 RAIN DURATION= 1.00 RAIN TABLE NO.= 2
MAIN TIME INCREMENT = .05. HOURS

TIME OF CONCENTRATION= .96 HOURS

.0492 HOURS

PEAK ELEVATION(FEET)

RECORD ID

ANT. MOIST. COND= 2

25.43 (RUNOFF)
.00 HOURS TIME INCREMENT = ,05 HOURS DRAINAGE AREA =
.00 .01 .04 .10 .24 «83 1.04
6.71 9.08 11.75 14,57 17.34 19.83 21.89
25.43 25.28 24.79 24,03 23.06 21.90 20.64
16.26 15.41 14.62 13.90 13.24 12.61 12.01
10.02 9.60 9.21 8.85 8.51 8.19 7.89
6.87 6.66 6.45 6.26 6.08 5.91 5.78
5.19 5.07 4.95 4.83 4.71 4.60 4.49
RSHED INCHES, 35.88 CFS-HRS, 2,96 ACRE-FEET; BASEFLOW =

UTATIONS COMPLETED FOR PASS 2

oadways, Inver Grove Heights, MN Proposed Conditions
2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT

TIME INCREMENT = .05 HOURS

XSECTION 2

TO XSECTION 2
5.90 RAIN DURATION= 1,00 RAIN TABLE NO.= 2
1 MAIN TIME INCREMENT = .05 HOURS

]

F CURVE= 61.
NT= ,0492 HOURS

TIME OF CONCENTRATION= .96 HOURS

.10 8Q.MI.
1.86
23.46
19.37
11.45
7.61
5.60
4.38

.00 CFS

RECORD 1D

JOB 1 PASS

PAGE

RECORD ID

RECORD ID

ANT. MOIST. COND= 2

DISCHARGE (CFS) PEAK ELEVATION (FEET)
61.38 (RUNOFF)

.00 HOURS TIME INCREMENT = .05 HOURS DRAINAGE AREA =
.00 .00 .00 .00 .00 .00 .00
.04 .07 - T ~1:5 .21 .28 .37

1.00 1.33 1.77 2.39 3.30 4.68 6.67

22.69 28.55 34.85 41.22 47.20 52.35 56.36
60.99 59.80 57.90 55.45 52.58 49.41 46.12
35.15 33.06 31.15 29.40 27.79 26.29 24.88
20.29 19.34 18.45 17.64 16.88 16.18 15.53
13.33 12.87 12.44 12.04 11.66 1l.3% 10.97

9.82 9.57 9.32 9.08 8.84 8.62 8.39
RSHED INCHES, 82.86 CFS-HRS, 6.85 ACRE-FEET; BASEFLOW =

UTATIONS COMPLETED FOR PASS 3

.10 sQ.MI.

.01

.48
9.42
59.16
42,91
23.58
14.92
10.66
8.18

.00 CFS

RECORD ID

RECORD ID



TR20 XEQ 04-26-02 09:57 Bituminous Roadways, Inver Grove Heights, MN Proposed Conditions JOB 1 SUMMARY

REV PC 09/83(.2) (04/26/02) 2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT PAGE 4

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) ’

PEAK DISCHARGE

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION
STRUCTURE CONTROL  DRAINAGE TABLE MOIST TIME RUNOFF
1D OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION  TIME RATE RATE
(SQ MI) (HR) (HR) (IN) (HR) (IM) (ET) (HR) (CFS) {CSM)

BLTERNATE 1 STORM 1

s .
XSECTION 2 RUNOFF .10 2 2 .05 .0 2,75 24.00 .14 ——= 12.75 5.04 ST
XSECTION 2 RUNOFF .10 2 2 .05 0 4.20 24.00 .56 —— 12,60 25.43 258.1
XSECTION 2 RUNOFF .10 2 2 .05 .0 5.90 24.00 1,30 i 12.55 61.38 623.1

1
TR20 XEQ 04-26-02 09:57 Bituminous Roadways, Inver Grove Heights, MN Proposed Conditions JOB 1  SUMMARY

REV PC 09/83(.2) (04/26/02) 2-YR, 10-YR & 100-YR/24-HR/TYPE II STORM EVENT PAGE S

SUMMARY TABLE 3 - DISCHARGE (CFS} AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS......c0us
D (SQ MI) 1
0 XSECTION 2 .10
¥
ALTERNATE 1 61.38

1END OF 1 JOBS IN THIS RUN



PLANS



L-O

ON L3S

SNOILIONOD
ONILSIX3a

G3IINZN NG ¥ AV 1 1914 ONY
NOLZLAUINS 133u0 A8

L T 19 Unoivi  Bepwuompuoy bunad - (2\wuomooy B Suenney

g

|
'200Z ‘02 AVW d3lvd H3S —
A8 L¥O0d3Y ONVU3M ¥3d
SONVUIM_TYNOWDIOSI¥NC

/%LFS_L

10N 3dv SY3¥Y MO1

53391 ONUSKI
40 NOUVI01
3LVNIXOUddY

QTUYAIYA SV LNOARY HO NOLVDLID3AS
VI EBL L AAINID 28I

30ON34 AdLdVS

(A2 00s'g "x0sddy)
WY38 ONIN3IUIS

TOSHOL ONUSIXI

CIRBNGI LRI 0Y T DT

NOLSIAZY 3va

3ONVNSSIZY
LIWg3ad gloe

1ld 13AVEO
SLHOIZH 3A0HO ¥3ANI
"ONI SAVMAVOY
SNONINNLIE

WO PARADUNT sl
Xv4 C181-1@a tese)
INOHAITAL VIEC-L081258H
1£¥55 VIOSINNIV NOLONINOOTS
HINOS 3NNIAY LUIRSIN OTR08
SYIINIONT TAID ONLLTNSNOD

[TI3M_ANOM
30N34 A3LIVS

Y3uY SNOUVH3IH0
ANV LIVHISY

3% 188 __
|
|

“AJIH3A Q1314 "AINO
NOUYDOT ILVWIXOHddY

“3NN3did .2t
ANVANOD SV TWHNIVN
ﬂmu:_&oz VL0S3INNIN

031V1303A OGNV _03dOTS]

SNVL OlLd3S 3 % X
OGNV GT3UNIVED 3 ‘ ; 4 e 2 1
SNUSIX3 Ao Y, g g TR S 2w ST !

. T13M MOBNIVY,

3QVHOLS LTVS]
NIQTING VL3N

N A
AD 000'0y “xoddy)
W38 ONINIZUIS
OSdOL ONUSIXI

SaNoa GAIVi303A ONV 034019

YILYMNHOLS

86/22/L

AHJVHOOLOHd WIN3V 40 3LvQ 'ZANWYVA A8 3LIS
3HL 40 NOILYOd LSVIHLYON 3HL JO AHJIVHOOJOL

0717 ‘ONIA3AYNS ANV
AdvaNnog

IANNS WOY3 NOILYNYOSNI

‘0£61 YAV AHAVHOOLOHd

VNIV 40 31VA AZAMUNS TYRIEY WO¥S
3LIS 40 NOILYOd NY3HLNOS 3HL 40 AHJV¥90dOL

'SALVIOOSSY ANV 3IMON
NOILVWHOANI A¥VANNO8

VI3V 40 3Lv0

A8 SNVId TVNIDIHO WO¥d
‘11/81/21 AHJVHOOLOHd
“IVILYdS03D Z3NILYYAN

|ZLW A8 A3AYNS TWI¥3Y WOH4 3LIS 40 SNOILYOd
IVYLN3D ANV NYIHLYON 3HL Ni AHAVHO0dOL




Weweo-g1g  LONX 23 400N Bapvord busouy - Za\swomsev ¥ wwersmay 0y g Ay ) T w1 1

‘S| 9soyd 8y} 10 S|IOM [0J[3J9A SBLUNSSD BWINIOA Siy|  ‘PUDWIBP 19%I0W BY) PuD LONOPosb ayy o spuadap sy SO

930621660 UONINJISUOD SO Pasn aq M {OLAIDW BY) JO oRIOd D AUD  “UOHIDADIS LO[BADIXD WNWIXOW DY) 0} (USPJNQISAC 1334 NI ELRH
s Ppuo [0sdo) jo ¢ $59]) UOHOAB PUNOJS BuSIXd Sy} WOJS |OMEIOW 9ID|d—uy JO SAWNIOA $50.6 8}DWNX0IAID 240 BSIYL, aoﬁv 00z ° 00z

2002 '0Z AV Q3LVQ H3S /V E] D
NVId ONISYHd

_ = \
WH38_NOISY3AIG {
Noumoz30
) X G
Al N W .
Tt avo : A
\¢ 3
Er) 3w hd
& A0 03A0UddY
€« 1AM g
o i
- e +4 000'1£2'ZF = IWAT0A .\_\

IV 30VId=NI

e TON 1D3r0Nd g - L P N s i
-, N LR,

ovom 7 N -T2 000'0LVLF = INNIOA
i LT TNILVA 30V Td—

)

neamva

;oA 000'SYO'LF = INATOA
IV 30VId-NI

AN

VIGTSNM 40
SAW1 3L HIONA H3INDNI

Wl EL IV AAUHTD ABBUIHL

—_—

:
N 80

' m
// “NY1d_NOILYAVIO3Y

3HL NO Q3LYDIONI SV I9NIQ33S GNV TI0SHOL "ONIGVHD "ONITUINIVE S3GNTIINI
ALALDY NOWYNYIO3Yd ‘1 3SYHA NOUVWVIO3Y A8 Q3LON30 SI ALALOY NOLYWVIO3Y
40 3SVHd LX3N 3HL “3LIS 3HL JO NOUMOd NY3HLYON 3HL NI NN938 SYH
NOLLYWVID3Y "03L31dNOD SI V3¥V NV NI ONININ ¥3L4v 033004d 1IM NOILYAYIO3Y 'g

V3dY SNOLYY3JO
ANVd LIVHJSY

‘NVId NO Q3LVJIONI Wu38 40 ¥AL3WRI3d

'03033N| o5y 'gILv3ND 39VNIVHA JAWISOd HLWM - TIVL ,Z—-1 38 OL SN¥38 NOISHIAID

Wy38 NOISY3AI0 ON

T e

WOISIAY uve °"Q3033N
- ONCVAY 03000M N¥38 NOISHIAID ON ‘3SVHd SIHL OL NO-NNY TWENLINJI¥OY ON — § 3SVHd
ONVNSSI3Y
LINY3d 2102 a8 Nosaand) "a3033N
| N¥38 NOISH3AIQ ON "3SVHd SIHL OL NO-NNY TVEMLINOMOY ON -~ + 3ISVHd
| ‘3033 WY3E NOISHAID
- ON ‘3SVHd SIHL ¥3IN3 TM AINO V3V 0300M WOHJ JHONN¥ — € 3SYHd
™83 ¢34 "XINO
NOILVOOT 2UVAIXOHAY ‘NOWYOOT 804 3008V 33 ‘3NN 3IHL
“INM3dId 4z | ONRIILNG WOHS J10NNY TVHNLTINOROY 333 OL ¥30HO NI ¢ 3SYHd 40 AMVONNOS
ANVANOD SVO TVanIvN HLNOS 3HL 40 Luvd ONOTV Q3DVTd 38 VWA W¥3E NOISHIAIO V — Z 3SVHd
NY3HINON VIOSINNIW T .
“ININ 3HL ONWALNI NOY3 J4ONMH TYHALINIMOY d334 OL ¥3CHO NI | ISVH
Lid 13AVED 40 30iS 1SIM 3HL ONOTV G33v1d 38 T N3G NOISYZAID ¥ ~ | 3SVHd
SLHOIER AA0HD HAAN G #M0138 03AISIA ‘Z 3SVHA ANV | 3SVHd 30NTONI
ONI SAVMAvOoYd & Q3LOVANI 38 O S3ISYHd ‘SY3¥Y ONININ 3ALLOY OLNI NO-NNY TVHNLINOINOY
P2\ LN3ATMd OL SISVHd 3ALOV GNNONY GILONNISNOD 38 TWM SWH3E NOISHIAD
SNONINNLIg =z
I MOBNIVAL] 5 :SWY3E NOISH3AID 'S
wormpapn T // \b "03YILNNOONI S3LVOIUIOV 40 ALMVAD 3HL ONY ONVAIQ
Xvd CI61-1991258) b

A13MYVIN NOdN ON3d30 TIM 3SVHd ¥ 40 HLON3T VNIV "ALIALLOV ONININ JO

SHY3A 3Ald ATALYNIXONddY SLNISIYdIY 3SVHd HOVI ‘SHV3IA 3AL LX3N 3HL NIHLWM

Z 3SVHd 0L SS3¥90Yd TIM OGNV L 3SVHd NI 3AUDY ALN3YEND SI ONININ NVId
SIHL NO Q3LVOIGNI 3ON3ND3S 3HL NI 03300¥d TWM ALIALLOV SNININ 3unind DNISVHA v

SYIINIONT UAID ONILINSNOD
'86/22/L AHdVY¥OOLOHd WIN3Y

’ 40 3LvQ ‘ZINILYVN AB 3LIS 3HL 40 NOUY¥Od LSVIHLYON 3HL 40 AHAVEO0JOL ‘T

¥ ‘0461 1Y AHJVHIOLOHd WINIV
40 3LVQ "AZAYNS W3V WOYJ 3LIS 30 NOWYOd NYIHLNOS 3HL NI AHJVHO0dOL ‘2

‘L1/81/ZL AHVYO0LOHd VI¥3V 40 3LV0 “WLVdIS039
Z3INUYVA |ZLN A8 3LIS 4O SNOILYOd TVHLN3D OGNV NY3HLYON 3HL NI AHAVH9I0dOL °I

‘S3LON

SNOHd313L MHEC-LRR (2501
L£153 YLOSINNIN NOLONMWOO1G
HLNOS 3MNIAV LUGSIN 00901

V3V ONIGNOd |
YILVMNEOLS




j
€0 i

12348

A
NOILO3AS-SSOHD
NOU DS 30
apded awes

T 1a003A0uY
® EULL S

- SNV
SIS TON1D3OUM
NOUVIO M

uzn v

W4 €3 1V AJUNIT AT

T TR
NotSIAZY uve

3ONVNSSIIY
LINy3d eloz

Lid 13AVHD
SLHOISH JAOHD UIANI
"ONI SAVMAVOY
SNONINNLIG

woappeouny WM
Xvi Sl tese)
INOHAIBL MYEC-i99 (256}
1Ev55 VIOS3NNIN NOLONINOG IS
062 3LINS 1 QVOY F3S0MVHS 010 15344 002y
SYIINIONT UAID ONLLTINSNOD

2puns

rﬁ

2102 yna  Sepiuonses

7 wonmay

oy wwind

HLNOS
00+0¢

00+82

00+92

V-V NOILD3S SS0dD

00+9Z 00422

00+0Z 00+81 00+31

HLNOS-HLYON

00+rL 00+21 00+01

00+8

00+

00+2Z

1 |

G8.-008 NOILVAZT ILVWIXO¥ddV LV, S ONV LSV3 OL 1SIM WO SMO

fd 3aljs 3l

HLVaN38 378VL ¥31v

3AVHI ONINIW WNWIXVI

i

HOLIQ NOISH3AL
H3LvMIHOL

-+ .. 110430 13A
. N

gl

, N
|
i

NIVIW SV!
d's’

vy9 NOILVWV{II3H

AN

1

q10Sd0L

LN

ann

ALg3dowd

) ] i
/ INIT2dId WoNd

aavy

ONILS

| Mavelas .os

dVIW NOILVJ07 NOILJ3S SS0dD
g WV

Is1tun
SNINII,

/

XTy3d08d”

|

==

)

4=

——

/

00€ = .l ‘A 3IVIS
0€ = .| *X 3TWVIS

oig

0z8

ogs

oy8

0s8

098

o8

ogs

068

006

oL6

0zé

0c6

ov6

o
0

6

096

0L6

086




T N bepeuenasg THDOY R Svorenay g 1ad g oMmvea s oWt 1 )

-0 .8-8 NOILJ3S SS0YI HLNOS-HLYON

v HLNOS HL¥ON
00+0¢ 00482 00+9Z 00+9Z 00+2Z 00+40Z oo+t 00+91 00+r1L 00421 00401 00+@ 00+9 00+y 00+Z 00+0 m
o R [ | | | T I
a4 ! o R $8.:008 NOILVAZT3 3LVWIXO¥ddY LV SI ONY LSVA OL LSIM WO¥d{SMOTH JLIS SHLIHLVANIS T76VL ¥3LVM |
NOILO3S-SSOHD i T t< i 1 i ¢ i i ol
| 1 | i | !
NOUMISIT T q ! : s 0zg
| | / JQVY9 ININIW WITHIXVW § |
Tt v H i .
) aws <
T U00IAOMY r!slu i e S —
o UEANOIO M 3
= sanuva o0sg
a8 TON 193r0ud To—— i
WOLVIHOM & 098
—_——— 3avH9 NOLLYWY 4/
aziave 08

T 0 e
SAVI 3L HION UIZNONT 35084 S
T Yot vt 00 NIvH g9
NOISIA34NS 133U1Q AW UIONN UO 34 AT d'S'N,

OTvaId EVIA LNOITY YO NOLLYDLADIAS
W S IVHL AALN3D AB3UINL

Y D OSSVS) STSTIOHS | SRPS | POSRISMSNISTRUE| [FRRVNTy  (SRPRPN. (ON.... VRN
\ ! y \ /
i ;
| 30v49 ONILSIX ] i
! S311d%90LS LINA0H, !
i i fmmmdomd 068
i

—_— |
3 _&uﬁm‘.ﬁagz\ 006
i
| 016
| i |
W SLIWI /»EEQE 0z6
i / SLMn ! NN !
-] ONINIL ! : 0£6
! i |
; S \ i / aNNadld i
w L53dotd “ priw | | . ov6
i i yovalis i i
{ ! 1 08 { H 1 H
i | ; i i 1 L 056
e i ! ! ! i
e P T P i | i ! .
it = ,00€ = .l *A 3VIS
JONVNSSIZY dVId NOILY20T NOILI3S SSO¥D 08 = .1 X 3TVIS
Llny3ad gLoz

| WV

T ——
Lid 13AVHED , ”_/ H ﬂ& / 9
NI SAVIOVOY ANV Ww//

SNONIANLIgG & \M —

WOTHAPAOUNT UM
AV CL84-199 (2561

NOHAITIL WEC-108 (256)
L4568 VIOSINMIN NOLOMINOQ1E
02 2LINS / OVOY 33OXVHS 030 LS3M 00Ty
SYIINIONI UAID ONILINSNOD

A,

—

el

*n4 ‘Busasuibuz
epung)

]

| = — -




10z novd  Bepsvondsg ¥ oy 1y ruwed m ] AR A Y 1

g-O0

oz J - D NOILO3S SSO0YD LSVI-1SIM

1sva casor 0err ocavzy oasor c0vec 0esc cone ooeze cavos covaz 009z e covzz 000z c0v91 cota 0ent ooszt as01 o0va 0049 ooy cove 040 As3m
e e e e S ————————— - B B e 008
20 m - i T |
NOILOIS-SSOMO | e m . ! -
: i “ $82-008 NOILYA313 3LVWIX0HddV LV S} NV LSV3[0L 1S3M WOYd SMOTS 3LIS{3HL HLV3NIE 3T8vL ¥3LVM
NOLANOS30 { I i 0z8
, | 0viD ONINIW WONIXVH ofe
TAthe auva J | \
ET) awas . PR e Le - ey : o
& A0 03AOYIY
058
T usanono
- AanuvHe ogs
Tl fow 1o3oud _~ o
i R \
B f, | _ ._._mammn h_m.,ﬁmlu! GNY GNYS | 30V89 NOLLVHV1O3 -
{ 1 * T . Ol!lﬂ v,
m _ R o W osa
_ | : T |_HDLig NOIsyaAIa
. e St ‘ i pes SR w0s
i 3 |
il;s:n»ﬂuqtsz i 4
NN T # I N Ehs
Wi SHHL ) LALNED R8T i “ o | ‘ | i
| i i
_— | | _ 11930004 . i { v 0z8
- i H A \ H 0£6
{ L : { !
1 T i ' T, o6
i i I { i i 95 asH
i I ” { ; | { P S ——
P i : l W [ rd 0s6
| i 1 d
| : ; ! ! I ! NOFd 0¥ ¥IVALIS.Of I\*
| | o | i m \
| ! i | $3391140 3903
- A IR _ i
i 7 ¥ p
_ ! R ! $3341 40 3903
| |
o i h I i
1 [
H | i i i | P
b * k ¥ 000t
RIN w03 ALLD Bid EvOaAI D100 007 2.1 FA 3WIS
pes— o 07 = 0% IWIS
FONVASSIEY dVIW NOILVI07 NOILJAS SS0¥D
Liwgad 2102
4 v

e ———
=)

SLHOIZH BA0YO H3ANI M HWM//. J

"ONI SAVMAVOH
SNONINNLIS

wopAPepUNT A
v C181°100 (2!
3NOHJIBL MEc-ioszsel
10155 VIOSINNIV ‘NOLONINOOE
0€Z IS / QvOU BIJOXVHS 00 L§3M 0028
SHIINIONI UAID ONILINSNOD

B

!!.ﬁt ‘Bupeaujbuz
2pung

———




Wowten~g1g 1uRX 93 UAGIN Bepumg venowoany < ¥ ovoeray SR o Owwvid

A 10N 3dV SV3NVv MO1
Nv1d 3
NOILYINVTO3Y 5
NOUAHOSIT M

S 2
- U 4O03A0YIY U._

\: U |
9-0 //./ -
\u = T
14043y ¥3d
Lot // [T13w Nvid] SANVIL3M_TvNOLLIIOSIHNG
\

@ ugomomd w.
war UENUVHO m
e TON 123r0ud w

NOUWO M .ﬂ
_— e
uenva w
>

*21ls 8y} Jo suojuod paqumsipun
U3 U} PAIINNSUCD 3q Aew Spialy UjeIp AuNWWO)
“JuaWwdo[aAap [eul JO SR 3y} 18 19343 U] SAdULU[PIO

5$3408d
QITNIIN AV ¥ 1V 1 2VIL Oy

oA 1o ] pue 6UJUOZ BLY L|M JUBISISUDD aq 1M
Rl LAy R o] uopewe3s uodn Ayadoud 3 4o asn feuld tasn jeutd

*Ajapoe

Bujuiw jo vopsdwos uodn pawie)das Apadod

S| 3AIS 3Y JeYy ansu| & SIYBIPH BA0uD JaAu] JO KD
au yam paysod Uaaq sey puoq Uojewepal Y puog

‘ajls uo

ujewas Aew ‘pajeao) ase Ay YdYM U] suawanbas
Ps|p Buuoz Juaueusiad AR 0] UWOJUOD YIIYM

d *parousal aq [[im uopesado
Bujuiw au 03 A10s$3208 UE SE AYS B UO PaYs||qeIsa

Il

Resado Bujujw [aaei6 pue pues ayy o uopa|dwod
J3YE SYIUOW 33Uy} UIYIM :SBUIp|INg JO [eAOLWY

*U0JS043 B2jwiujw pue sadojs “ALAILOY

235 ‘UOEIRB3A US|qRISa 0] PAYIINU pue Papass SLAA w_z_néwunuw m.wﬁmwn_._w%%hzﬂm WZJ

R TR 3Q lIiM SEIE PALLIE3Y *S3RUL 9 JO dap wnuwuw ONININ O ~IONAS ALIVS I AAL30d

e e e 0} padejdas aq M sijosdoL “pauwjeial e ALISN3Q HOIH HLM S3LS G13LINVI0

— ot 5 sease se paseid Mn lopeaBaA Buppoddns pue JUd3S 3uNINd ANV G350dOHd 103108d
y— Ujysliqeisa Jo ajqeden josdo). :6uipaas pue jjosdoy,

LIWy3d 2102 *Ue|d UOREWE3Y BY) UO PajeapU] S390V 920 = S3LS
se 1407 Jo adojs wnwyxew e o) papesb aq oUd3s 3yNLNd ONV 03S0d0dd
UopI0d WIBLINOS By} 10} SaPRLB uofiRWEIY "R
Ppue uado ufewa M ease 3)jdxydo)s pue Bujssasoid
2y *siybjaH a0u9 JaAu] Jo A ayy panoidde = T
Aisnojaaid asam Jeyy sadojs [eul) 3y anajye 0) 5 zoﬂ.ﬂwwo_ nuu.mx_xowfu“w
pauinbas aq [im Bujeq ‘sease sajawpad ayy Buopy [Q31VL393A GNV_ Q34075 “3INN3did .2t
ANVINOD SVO TVANIVN 4333 L] IS
‘uopeujuwEluo HISON VIOSINNIN e
1Id TaAVED 40 SG3p JO 334 [RUalEW UBYYE [2injey oo R 2 5
SLHOITH JAOHO HIANI pue iy _._mm_umm_ S3RJARDR UORBWERA! U] PAsh |ILpyoeq TR
N IIv *sapedb uopewe(Ias JO JUBWIYS]|qRISI J0) pasn
ONI SAVMAVOY 30 01 315 311 1 1469 90 o5pe e o e
SNONINNLIG “xjw 3jeydse u) asn Jo 3jes Joj ajqeynsu

liods s sease payeaedxa bugpesb pue b
0355000 [jIm Bujpedt uopeweay isapein
uopeweRRY b

20%65 YI0SINMII NOLONINOOTE *86/22/L AydesBojoyd (eae Jo ajeq “zaupiel

wﬁ%ﬁ»ﬁﬂ%&ﬁ:ﬁﬂﬂf& 4q s 3y} Jo uopod yseatiou a Jo AydesSodoy *g

V3NV QI3INIVEA WILSAS 34018 XYW Ly
Jlid3S 3¥niNd ¥0J
Q38UNLSIONN NIVW3Y

Ol V3uV 3HOV ST

*0£61 11idy AydesBooyd fepiae Jo a3eq *Aanns [epiae

wouy a5 jo uopuod wainos ayy uj Aydesbodoy, 'z VAV 03LENIVEO W3ALSAS

Old3S 3dNINd ¥04
Q38YNLSIONN NIVAIY
OL Y3yv 340V §'T

=

*T1/81/z1 Aydesboroyd
letiae JO 318 *WILYJSO3D ZINLLYYIW |ZLW Aq as
40 suopiod [esyuad pue wiaypou ayy uj Aydesbodo] *1

SpuUuns

{S3L0N







APPENDIX B

WETLAND DELINEATION REPORT



3535 Vadnals Center Drive, St. Paul, MN 55110-5196 651.490.2000 651.490.2150 FAX
transportation

architecture # engineering » environmental

May 20, 2002 RE: Bituminous Roadways, Inc.
11201 Rich Valley Road
Wetland Delineation
Inver Grove Heights, MIN
SEH No. A-BITUM0201.00

Mr. Kent Peterson
President

Bituminous Roadways, Inc.
6898 Highway 101 East
Shakopee, MN 55379

Dear Mr. Peterson:

This letter constitutes our findings during a site visit at 11201 Rich Valley Road in Inver Grove
Heights, Minnesota on May 10, 2002. The purpose of this site visit was to investigate the parcel,
identify areas meeting the technical criteria for wetlands, delineate the jurisdictional extent of the
wetland basins, and classify the wetland habitat.

The project site is located in the N¥s of the SW% of Section 32, and the NE% of the SW% of
Section 32 in Township 27 North, Range 22 West in Dakota County, Minnesota (see attached
Figure 1). The 130-acre site is bounded on the north by a gravel pit, on the east by Rich Valley
Road, on the south by private residences and agricultural land, and on the west by agricultural land.

Wetlands are defined jointly by the U.S. Army Corps of Engineers (Federal Register, 1982) and the
U.S. Environmental Protection Agency (Federal Register, 1980) as follows: “Those areas that are
inundated or saturated by surface or ground water at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar

areas.”

According to U.S. Army Corps of Engineers, one positive indicator (except in certain situations)
from each of three elements must be in order to make a positive wetland determination, which are

as follows:

¢ Greater than 50 percent dominance of hydrophytic plant species;

e Presence of hydric soil; and,
¢ The area is either permanently or periodically inundated, or soil is saturated to the surface

during the growing season of the dominant vegetation.
The project site was examined on May 10, 2002 for areas meeting wetland criteria in accordance

with the Corps of Engineers Wetlands Delineation Manual (U.S. Army Corps of Engineers, 1987).
The 1987 Manual requires that soil inundation or saturation occur within 18 inches of the surface

Short Elliott Hendrickson Inc. ° Your Trusted Resource ° Equal Opportunity Employer




Mr. Kent Peterson
May 20, 2002
Page 2

and that all three wetland parameters (as discussed above) be present. The Routine Onsite
Determination Method (RODM) as set forth by the U.S. Army Corps of Engineers was applied
during this field investigation. Field data collected during the investigation is provided on the
attached RODM data sheets.

The National Wetlands Inventory mapped two basins in the southeast corner of the parcel as Type 3
and Type 7 wetlands (see attached Figure 2). However, during the field investigation for wetland
conditions on May 10, 2002, the two basins did not meet the criteria (as described above) for a
jurisdictional wetland determination. Precipitation for the region is at or slightly above normal for
the region according to the Minnesota Climatology Working Group. Precipitation totals for the
month of April 2002 were reported as 4.22 inches (Rosemount Agriculture Experiment Station) and
that Dakota County is within 90 — 110 % of normal precipitation from April 1 — May 6, 2002. The
Minnesota Climatology Working Group indicates that average precipitation (1961 — 1990) for the
month of April is approximately 2.87 inches (Rosemount Agriculture Experiment Station), The
following paragraphs describe the results of the field investigation.

Basin 1

Basin 1 is a forested depression dominated by slippery elm (Ulmus rubra), box elder (Acer
negundo) in the canopy, and tatarian honeysuckle (Lomicera tatarica) and red-berried elder
(Sambucus racemosa) in the shrub layer. The forb layer is dominated by ground ivy (Glecoma
hederacea), common burdock (Arctium minus), tatarian honeysuckle seedlings. Less than 50
percent of the dominant vegetation is Facultative (i.e., equally likely to occur in wetlands and non-
wetlands, 34 — 66 percent probability) or wetter, therefore not meeting the criterion for wetland
vegetation.

The soil in Basin 1 is mapped by the Soil Survey of Dakota County as Kennebec Variant silt loam
(map unit 1816), which is not listed as a hydric soil, but may have hydric inclusions (see attached
Figure 3). The upper 24 inches of the soil profile was dark silt loam (10YR2/1), but showed no
signs of typical redoximorphic conditions (e.g., concretions, mottling, or oxidized rhizosphere) in
the soil profile. The soil was not saturated in the upper 24 inches of the soil profile, but some
shallow tree roots were observed (a secondary hydrologic indicator). The evidence suggesting
hydric soil conditions and sustained hydrology to support a prevalence of hydrophytic vegetation
was marginal.

It is likely Basin 1 receives runoff from adjacent side slopes with no aboveground outlet. However,
the soil may have a high infiltration rate as saturated soil was not observed despite several days of
rain previous to the field investigation and also, the likelihood of encountering wetter conditions
would be expected in the spring of the year. The wetland vegetation criterion was not met and the
soil and hydrology criteria were marginal for the basin. For these reasons, it was determined that all
three wetland criferia were not met, therefore this basin did not meet the technical criteria for a
jurisdictional wetland.




Mr. Kent Peterson
May 20, 2002
Page 3

Basin 2

Basin 2 is a forested depression located in the southeast corner of the parcel and to the west of Basin
1. Basin 2 is dominated by box elder and red-berried elder in the canopy and shrub layer,
respectively. The forb layer is dominated by common burdock and small-flowered crowfoot
(Ranunculus abortivus). Less than 50 percent of the dominant vegetation is Facultative or wetter,

therefore not meeting the criterion for wetland vegetation.

The soil in Basin 2 is mapped by the Soil Survey of Dakota County as Colo silt loam, a state-listed
hydric soil (see attached Figure 3). The upper 24 inches of the soil profile was dark silt Joam
(10YR3/1) with very faint mottles (10YR4/2) less than 2 percent. The soil was not saturated in the
upper 24 inches of the profile and showed no other hydric indicators, therefore not meeting the

hydrology criterion.

‘Similar to Basin 1, Basin 2 likely receives runoff from adjacent side slopes and has no aboveground
outlet. However, no saturation was observed in the upper 24 inches of the soil profile despite
several days of rain prior to the field investigation. The wetland vegetation and hydrology criteria
were not met, therefore it was determined that Basin 2 did not meet the technical criteria for a

jurisdictional wetland.

If you have any questions regarding the results of this field investigation or other concerns, please
feel free to contact Todd Udvig, SEH Project Manager, or me at the numbers provided below. SEH
is pleased to provide you this information and looks forward to working with Bituminous

Roadways, Inc. in the future.

Sincerely,

SHORT ELLIOTT HENDRICKSON INC.

LA,

Allyz D. Kramer odd T. Udvig, P.S.S.

Staff Biologist Senior Scientist/Professional Soil Scientist
651.490.2162 651.765.2957

Attachment

FAwp\projects\abibitum\020i\cpctersonm13.02.doc
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1.0 Introduction

This Question and Answer Report (Report) has been prepared by Barr Engineering Company (Barr)

for the City of Inver Grove Heights and contains answers to questions regarding a wash water well

and associated ponds proposed by Bituminous Roadways Inc. (BRI). BRI is proposing to construct

these facilities to wash aggregate from their sand and gravel mine for use in their asphalt plant.

Reference information used for this Report includes:

Minnesota Department of Natural Resource water appropriation permit amendment request by

Sunde Engineering, PLLC (Sunde), dated April 25, 2012,

Application for Reissuance of Conditional Use Permit 07-11C prepared by Sunde, dated April 25,
2012,

Water quality monitoring data from BRI from 2002 through 2012, and

A telephone conference call with BRI, Sunde, and Barr staff on June 20, 2012.

The questions contained in this Report were developed in agreement with City staff at the start of the

project and are divided into six general categories below. These categories correspond to Sections 2

through 7.

Need for Groundwater
System Design

Operation and Maintenance
Groundwater Impacts
Groundwater Monitoring, and

Other Agencies

Our conclusions and recommendations are provided in Section 8.
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2.0 Need for Groundwater

A. Question: What analysis has been performed that demonstrates that there is an

insufficient quantity of surface water available from the existing onsite ponds for
aggregate washing?

Answer: BRI has a need for washed aggregate to use in asphalt that it produces at its facility
in Inver Grove Heights. Asphalt is typically produced at BRI's facility each year starting in
April through the month of October. BRI indicated that in recent years they have not washed
aggregate at the facility due to the lack of wash water. Instead, BRI has purchased washed

aggregate and brought it to the site for use in the asphalt it produces.

It has been BRI's experience that surface water has not provided a reliable source of wash

water during the washing season.

B. Question: Do the existing sediment ponds have a bottom liner and if not would

lining those ponds provide sufficient wash water without the need for the
groundwater well?

Answer: No, the existing sedimentation ponds do not have an engineered and constructed
liner. However, sediment from washed aggregate contains very small particles of soil that

significantly reduces the quantity of water that infiltrates out of the pond bottom.

The wash plant would be located in the southern part of the site. However, the main
stormwater pond is located near the northern portion of the site and therefore is not available
for wash water. Even with collecting all of the on-site available surface water and
constructing pond liners, BRI has determined that the existing ponds would not contain

enough surface water throughout an entire typical wash season to reliably meet its needs.

C. Question: What quantity and rate of groundwater and surface water is needed for
aggregate washing?

Answer: BRI is proposing to operate the wash plant for 12 hours per day, 5 days per week,
during the seven month washing season (April through October). During operation of the
proposed wash plant, water would be lost to evaporation and to the surface of the aggregate

particles. BRI estimates these losses would range from approximately 380 to 510 gallons per
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minute (about 15% to 20% of the wash plant capacity of 2,550 gallons per minute). The
water lost would be made up with water from the proposed wash water well. To allow for
variations in water loss, BRI is proposing to install a groundwater well capable of supplying

wash water at a rate of 450 gallons per minute for a total of 42.8 million gallons per year.
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3.0 System Design

A. Question: Is an additional pond needed and if so would the proposed pond design
differ from the existing ponds?

Answer: Yes, BRI is proposing to install three new wash water ponds that would be
connected and operated in series so that fine sediment would settle out. Similar to the
existing ponds, the proposed new ponds would not have a constructed liner; however the new
ponds would be longer and narrower than the existing ponds. Water returning from the wash
plant would be conveyed to the first pond which would overflow to the second pond.
Overflow water from the second pond would go to the third pond where it would be returned
to the wash plant for re-use. This method of operation would result in water returning from
the plant to settle out fine particles in the first two ponds and clear water from the third pond

returned to the wash plant for re-use.

B. Question: Would use of groundwater for aggregate washing increase the volume

and size of the existing surface water ponds?

Answer: Yes, the size and volume of the proposed ponds is larger than the existing ponds.
The larger pond sizes are needed to provide the time required for the water to reside in the

ponds long enough to settle the fine particles before the water is returned to the wash plant.

C. Question: Would more water infiltrate from the ponds to the groundwater than
from the existing operations?

Answer: Yes, because the proposed ponds would be larger, more water would be expected to

infiltrate through the pond bottoms.

D. Question: Is the design of the proposed surface water ponds, especially the liner,
adequate?

Answer: As indicated above, the proposed ponds would not be lined. Therefore, the major
design features are expected to be the overflow and other conveyance infrastructure which
require relatively little design effort for construction and were not submitted to the City or

Barr.
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E. Question: What would be the liner thickness and permeability, would the liner be
subject to freeze-thaw, and what affect would freezing of the liner have on its

effectiveness?
Answer: The proposed ponds would not have a constructed liner.

F. Question: For the proposed operation, how much additional surface water would

be available for aggregate washing by the installation of the pond liners?

Answer: BRI indicated that they would not expect significantly more water to be retained in
the ponds if a liner were installed. Therefore, BRI has determined that it is not advantageous
for them to install liners in the proposed ponds. Consequently, Barr did not calculate the

theoretical additional water that could potentially be available if liners were constructed.

G. Question: How can the City be assured that the ponds would be constructed per

its design?

Answer: City staff could conduct periodic site inspections to the ponds during construction to

determine if they were being constructed as proposed.

H. Question: Would there be any surface water discharges from the ponds or from

the mining operation?

Answer: No, any available surface water will be conveyed to the proposed ponds to minimize

the amount of groundwater needed for wash plant operations.
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4.0 Operation and Maintenance

A. Question: How is the aggregate currently washed to remove fines and how would
the use of groundwater change this process?

Answer: As discussed above, BRI does not currently wash it's aggregate due to the lack of
reliable wash water. In the proposed wash plant, unwashed aggregate would be feed into the
head of the wash plant and sprayed (washed) with water as it passes through the plant. The
fine soil particles would be conveyed with the wash water to the ponds where they would
settle to the bottom and the clear water would be used over again in the wash plant. No
chemicals are used in the washing process. BRI indicates that the use of groundwater from

the proposed wash water well would allow them to wash aggregate in this manner.

B. Question: Would surface water or groundwater be used first for aggregate
washing?

Answer: All available surface water would be used first. Groundwater would be used as

needed to supplement the surface water to provide the total volume of water needed for

efficient aggregate washing.

C. Question: What maintenance, such as periodic dredging, would be performed on
the surface water ponds and how would this be done without damaging the
proposed pond liners?

Answer: BRI indicated that periodic dredging of the ponds will be performed. Since the
proposed ponds would not have constructed liners, dredging of sediment out of the ponds
could be achieved without the risk of liner damage. Sediment removed from the ponds would

be mixed with topsoil and used for reclamation at the facility.
D. Question: Where would the fine sediment from the ponds be disposed of?

Answer: The fine sediment would be mixed with topsoil and used at the facility.
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E. Question: How would the City be assured that the necessary pond maintenance is

being performed?

Answer: The available volume in the proposed ponds needs to be large enough for the water
to reside in the pond long enough to allow fine soil particles to settle to the bottom. If too
much of the pond volume is occupied by sediment that has settled to the bottom, then
removal of sediment would be needed to increase the volume available for water. Therefore,
it is in BRI's best interest to remove sediment from the ponds periodically so that enough

water volume is available to enable efficient settling.

Additionally, City staff could perform periodic inspections of the facility.
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9.0 Groundwater Impacts

A. Question: Is the groundwater modeling performed to date adequate or is there a
need for more detailed modeling?

Answer: Barr performed groundwater modeling of pumping by the proposed new

groundwater well at the BRI facility. We believe this modeling is adequate and is discussed
further below.

B. Question: What would be the impacts (if any) to nearby residential wells or
monitoring wells for Pine Bend Landfill from the proposed increase in pumping
from the existing groundwater well?

Answer: Groundwater model predictions of drawdown caused by pumping from the proposed
BRI well indicate that it will not significantly impact the nearest residential well, but that it may
cause the nearest Pine Bend Landfill (PBL) monitoring well to go dry for a short period of time at

the beginning of the mining season.

The residential and monitoring wells nearest to the proposed BRI well are shown on Figure 1.
The nearest residential well is identified in the April 25, 2012 letter from Sunde Engineering
as being owned by Todd Wicker. The driller’s log for this well (Unique ID 435227;
Appendix A) indicates that it is completed in the Quaternary sand and gravel aquifer and had
57 feet of water above the pump intake when the static water level was measured at the time
of construction in 1987. The nearest PBL monitoring well is M-11A, which is also
completed in the sand and gravel aquifer and is approximately 1900 feet from the proposed
BRI well. In 2011, the water level in M-11A was reported to be 8 - 10 feet above the bottom
of the well screen (2011 PBL Annual Report).

As part of our evaluation of the impacts to nearby wells, a numerical model of groundwater
flow in the vicinity of the BRI facility — developed from the Metropolitan Council’s Metro
Model 2 — was used to simulate two scenarios of continuous (steady-state) pumping at the
proposed well: 1) pumping at the maximum rate of 450 gallons per minute (gpm) during
filling of the wash water ponds at the beginning of the mining season (estimated by Sunde
Engineering to require 55-60 hours of continuous pumping) and 2) pumping at the seasonal

average rate of 160 gpm. It is necessary to consider two pumping scenarios because the
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short-term effects represented by the pond-filling scenario are not likely to extend beyond the
nearest wells mentioned above, given the relatively short period of time (2-3 days) over
which pond filling occurs; the seasonally averaged pumping scenario better represents long-

term effects, such as drawdown far from the well and sustained impacts to groundwater flow

direction and velocity.

Pond-Filling Pumping Scenario (450 gpm)

Pumping at 450 gpm for the 2-3 days required to fill the wash water ponds results in a
maximum predicted lowering of the water table of approximately 11 feet at the proposed
well, as shown on Figure 2. Water table drawdown of 5-6 feet is predicted in the vicinity of
the Wicker residential well and landfill monitoring well M-11A. The prediction of steady-
state drawdown at these wells is a conservative estimate (i.e. highest anticipated drawdown),
given that the time required for drawdown effects to travel to these wells from the proposed
well is not accounted for in the simulation. The predicted magnitude of drawdown is
unlikely to significantly interfere with the operation of the Wicker well, but may lower the
water table below the bottom of M-11A for some or all of the duration of pond filling.
Should M-11A go dry, it will likely remain so for only a short period of time, as the water

table will rise when the pumping rate decreases after the ponds have been filled.

Long-Term Pumping Scenario (160 gpm)

Pumping averaged over the mining season is estimated to lower the water table up to 1.5 feet
in the vicinity of the PBL, as shown on Figure 3. This estimate is conservative (i.e. shows
the largest anticipated impact) because it does not account for recovery during periods when
the well is not being pumped. It is unlikely that this magnitude of drawdown will

significantly impact the PBL monitoring wells given that the seasonal variation in water table

elevation in the area likely exceeds 1.5 feet.

C. Question: Would the proposed increase in pumping from the existing groundwater

well impact the direction or velocity of groundwater flow?

Answer: The proposed pumping is predicted to have a modest impact on the direction and
velocity of shallow groundwater flow in the immediate vicinity of the proposed well and
negligible impact in the vicinity of the PBL, much less than would be required to affect the
direction and velocity of migration of the PBL contaminant plume. The simulated impact to

groundwater flow direction and velocity is shown by the flow arrows on Figure 4, which point in
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the direction of flow and have lengths scaled by the flow velocity. A comparison of flow arrows
for the baseline condition (no pumping) and the proposed long-term pumping (160 gpm) show

little difference in flow direction and velocity away from the proposed well.

D. Question: Would the proposed operation cause increased infiltration of surface
water into the groundwater? If so, would this cause a greater potential for

groundwater contamination?

Answer: Infiltration from the wash water ponds will increase due to pumping of groundwater
into the ponds. However, pumping of the proposed wash water well and the resulting new
wash water ponds are unlikely to result in a significant increase of infiltration of surface

water into groundwater or reduction of surface water levels or flow rates.

Surface water features in the area of the proposed BRI well, which are shown on Figure 1;
include a number of small ponds east and west of the BRI facility and the Mississippi River
to the east of the facility. The depth of the water table in the vicinity of the BRI facility ~
approximately 100 feet below ground surface — suggests that the ponds are poorly connected
to the groundwater system and therefore are not likely to be affected by the proposed
pumping. The flow arrows on Figure 4 show that the Mississippi River is a significant
regional groundwater discharge area for both baseline and long-term pumping conditions.
The reduction in groundwater discharge to the PBL area of the river, which is shown on

Figure 4, is predicted to be less than one percent.
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6.0 Groundwater Monitoring

A. Question: What groundwater monitoring does BRI currently perform?

Answer: BRI currently monitors water quality in one on-site well (Rainbow Well), the
existing on-site sedimentation pond (North Pond), and two nearby residential wells (Todd
Wicker and Robert Plan Wells). Samples are analyzed for various metals, Diesel Range
Organics (DRO) and Gasoline Range Organics (GRO), total phenolics, pH, specific

conductivity, and alkalinity.
B. Question: What are the results of BRI current groundwater monitoring?

Answer; The monitoring data indicate that all concentrations measured were below the
Minnesota Department of Health’s Health Risk Limits (HRLs). Historical water quality
monitoring data from 2002 through 2012 are provided in Tables 1 through 4.

C. Question: Would additional groundwater monitoring at the existing monitoring
points or the existing groundwater well be necessary or helpful? If so, for what

parameters and at what frequency?

Answer: Barr believes that BRI’s current water monitoring program is adequate. The
Rainbow Well (which is currently monitored) is located downgradient of existing operations
and is in a location that will allow early detection of groundwater contamination from BRI’s
operations, if any occurs. The operation of a well on-site will not affect the role that this well

will continue to play in monitoring groundwater quality.
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7.0 Other Agencies

A. Question: What permits or licenses (if any) would be required by the State of

Minnesota to increase pumping from the existing or a new groundwater well?

Answer: The Minnesota Department of Natural Resources will likely require a Water
Appropriations Permit for groundwater because the amount of water proposed to be pumped
exceeds 10,000 gallons per day or 1-million gallons per year. BRI will be required to
monitor groundwater use and record monthly total volumes pumped. Each year, in February,
BRI will be required to submit a report to the MDNR that lists the monthly pumping volumes

for the previous year. These data are made available by the MDNR through the SWUDS
(State Water Use Database) data.

B. Question: What permits or licenses (if any) would be required by Dakota County to
increase pumping from the existing or a new groundwater well?

Answer: Dakota County does not have authority to authorize, limit, or control groundwater
appropriations. They have authority to review domestic well construction permits. However,
high-capacity well construction permits (for which this well would be classified) are
permitted by the Minnesota Department of Health’s Well Construction group. The Minnesota
Department of Health will review the proposed construction to ensure that it meets Well

Code requirements.
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8.0 Conclusions and Recommendations

Barr Engineering Co. conducted an evaluation of the proposed use of groundwater for washing
aggregate at the Bituminous Roadways Inc. (BRY) facility in Inver Grove Heights. BRI is proposing
to install a groundwater well capable of supplying wash water at a rate of 450 gallons per minute for
a total of 42.8 million gallons per year. Barr concurs with BRI’s position that surface water sources

(i.e. stormwater ponds) are insufficient for their wash-water needs.

A groundwater flow model of the BRI facility and surrounding area was adapted from the Metro
Model 2 — a regional groundwater flow model developed by Barr for the Metropolitan Council. This
model was used to evaluate the effects of pumping of the proposed wash water well on groundwater
levels, existing wells in the area, and groundwater flow/contaminant migration at the Pine Bend
Landfill (PBL), located northeast of the BRI facility. Based on this groundwater modeling

evaluation, the following are concluded:

1. The proposed pumping is predicted to have negligible impact on groundwater flow in the
vicinity of PBL, much less than would be required to affect the direction and velocity of
migration of the PBL contaminant plume. The proposed pumping is not predicted to cause
contamination from PBL to migrate to residential wells and is not predicted to have a

negative impact on the on-going in situ groundwater remedial actions at PBL.

2. Each spring, BRI proposes pumping the well continuously at 450 gpm for 2-3 days in order
to fill the wash water ponds. We predict that this short-term pumping will cause a very short
period (less than 2 days) when there will be up to 6 feet of drawdown in the nearest
residential well (the Wicker well). The setting of the pump in this residential well is

sufficiently deep that its use will not be affected.

3. During this same 2-3 day period each spring, pumping may result in a maximum predicted
lowering of the water table of up to 5 feet in the vicinity of landfill monitoring well M-11A,
possibly causing monitoring well M-11A to go dry for a brief period (less than a day). This
short-term drawdown is not predicted to adversely affect the on-going monitoring program at
PBL. Furthermore, model results show groundwater flow in the vicinity of monitoring well
M-11A will continue to be predominantly eastward apd downgradient contamination will not

be pulled into M-11A as a result of this very short-term pumping.
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4. We do not recommend a slower rate of BRI spring-time pumping, even if monitoring well
M-11A would temporarily go dry. It is preferable to fill the wash water ponds as quickly as
possible and primarily from aquifer storage rather than extend the pumping period over a
longer period of time and thereby unnecessarily expand the cone of depression around the

proposed well.

Recommendations
Based on the above conclusions and review of BRI’s proposed wash water system, Barr recommends

City approval of the proposed BRI wash water well and system.
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Appendices



Appendix A

Minnesota Department of Health
Well and Boring Record



Unique No. 00435227

County Name Dakota

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

Update Date 2005/06/09

Entry Date 1993/12/19

Township Name Township Range Dir Section Subsection Well Depth Depth Completed ~ Date Well Completed
27 22 W 32 AD 183 ft. 183 ft. 1987/07/05
Well Name  WICKER, JOHN Drilling Method ~ Non-specified Rotary
Contact's Name WICKER, JOHN Drilling Fluid %I Well Hydrofractured? [ Yes [ ] No
11479 RICH VALLEY BL S ' Erom 10 it

INVER GROVE HEIGHTS MN 55075

GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO

Use Domestic

GRAVEL BROW MEDIUM 0 183

Casing Drive Shoe? [ ]Yes [/] N | Hole Diameter
in. t 183 ft
Casing Diameter Weight(lbs/ft)
4 in.t 177t 11

Screen Y Open Hole From ft.to ft.
Make JOHNSON Type L

Diameter Slot Lengih__ Set Fitting

2 10 7 177 ft.to 183 fi

Static Water Level 100 ft. from Land surface

PUMPING LEVEL (below land surface)

160 ft. after 2 hrs. pumping 20 g.p.m.

Well Head Completion
Pitless adapter mfr WHITEWATER Model SU4X5.5
Casing Protection [J 12in. above grade
[ At-grade(Environmental Wells and Borings ONLY)

Grouting Information Well grouted? ] Yes [J No
Material From To (ft.) Amount(yds/bags)
B 177 2
Nearest Known Source of Contamination
75 ft. direction g type  SDF
Well disinfected upon completion? Yes [ No
Pump ] Not Installed Date Installed
Mfrnam GRUNDFOS
Model  SP-2-15 HP 0.75 Volts 230
Drop Pipe Length 157 ft. Capacity 10 g.p-m

Type S

Any not in use and not sealed well(s) on praperty? ] Yes WMINo

Was a variance granted from the MDH for this Well? [ Yes [JNo

USGS Quad Inver Grove Heights Elevation -
Aquifer: Alt Id: Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 19521
License Business Name
Report Copy Name of Driller ANDERSON, L.

HE-01205-06 (Rev. 9/96)

Date 1987/07/05




