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Agenda Item 
Item 4. D. – Request for reimbursement – City of Chaska Seminary Fen C-2 Feasibility Study 

Prepared By 
Linda Loomis, Administrator 

Summary 
The City of Chaska is studying various ravines the contribute sediment to Seminary Fen.  The first ravine, C-1, was stabilized 

through a joint project between, the City, the MN Department of Natural Resources, the Board of Water & Soil Resources, 

Carver County Water Management Organization and the LMRWD.  In January 2020, the City kicked off its study of Ravine C-

2 and approached the LMRWD to participate.  The LMRWD Board of Managers authorized execution of a Cooperative 

Agreement between the City and the LMRWD.  The feasibility study is complete and the City has requested payment. 

The City has been asked for supporting documentation of its costs. 

Attachments 
Invoice from the City of Chaska 
Excerpt of January 15, 2020 LMRWD Board of Managers meeting minutes 
Cooperative Agreement between the City of Chaska and the LMRWD 
C-2 Seminary Fen Ravine Feasibility Report

Recommended Action 
Motion to authorize payment of the invoice #3804 from the City of Chaska 

Executive Summary for Action 
Lower Minnesota River Watershed District Board of Managers 

Meeting Wednesday, July 20, 2022 





LOWER MINNESOTA RIVER WATERSHED DISTRICT 
BOARD OF MANAGERS 
WEDNESDAY, JANUARY 15, 2020 
MEETING MINUTES 
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Rules.  She said she is planning to atttend those meetings, so she should be able to get a feel for 
the public sentiment regarding the rules. 

President Hartmann made a motion to revise the rules, prepare and distribute comments and 
call for a public hearing on February 19, 2020.  The motion was seconded by Manager Frey. 
The motion carried unanimously. 

D. 2020 Legislative Action
Administrator Loomis reported on a meeting she and Lisa Frenette had with BWSR.  She said
that BWSR suggested that the LMRWD request legislation to allow the LMRWD to use money it
had received for managing dredge material to replace the grant payment that was denied.  The
Board discussed the pros and cons of such action.

President Hartmann asked if this jeopardizes anything they ask for in the future.  Administrator
Loomis said she doesn’t think it will, but that she would discuss it with Ms. Frenette.  She said
the legislators that they have spoken to about this issue might view it favorably that the LMRWD
and BWSR were able to work out this situation without asking for an additional appropriation.

She noted once the dredge site work is complete the LMRWD would no longer need the entire
appropriation that it has been receiving from the state.  She noted that BWSR asked what the
LMRWD intended in the future.  She and Ms. Frenette told BWSR that the Board would likely
recommend to the Board that the appropriation end or be reduced.  BWSR suggested that they
the LMRWD consider continuing to receive the current state appropriation and use the money
to address sediment reduction within the Minnesota River Basin.  She said BWSR indicated they
would support this.  She said that she and Ms. Frenette asked BWSR how it envisioned such a
program would work .

The board discussed the dollars and possible sediment reducing projects.  They also talked
about erosion at the dredge site that the City of Savage has expressed concern over.

E. Education and Outreach Plan
No information to report since last update.

F. LMRWD Projects
(only projects that require Board action will appear on the agenda. Informational updates will
appear on the Administrator Report)

i. East Chaska Creek Restoration
Administrator Loomis said they are hoping to get this project done this spring.  Staff has
been working with the contractor to get the contracts in order.

ii. Seminary Fen Restoration Area C-2
Administrator Loomis said the cooperative agreement was reviewed by legal counsel.  She
addressed the concern expressed by Manager Raby at the December meeting.  She stated
the only obligation of the LMRWD in this agreement is to contribute $20,000.  So if there are
costs over runs or other funding becomes unavailable, there is no additional responsibility
to the LMRWD.

President Hartmann made a motion to authorize execution of the cooperative agreement.
The motion was seconded by Manager Frey. The motion carried unanimously.

G. Project/Plan Reviews
(only projects that require Board action will appear on the agenda. Informational updates will
appear on the Administrator Report)

LMRWD Administrator
Highlight
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1.0 PROJECT SUMMARY AND COST ESTIMATE 

The proposed project involves stabilizing and providing protection to approximately 1,100 linear 
feet of the C2 Seminary Fen Ravine.  The project location is shown in Figure 1.  The proposed 
improvements will reduce the sediment discharge to the Seminary Fen wetland complex by an 
estimated 322 tons per year.  Seminary Fen supports dozens of rare, threatened, and special 
concern animal and plant species that are sensitive to sedimentation stress, so a reduction of 
sediment is critical to maintaining the unique characteristics of this wetland.  

Several grants and funding from organizations have been used to provide financial support to 
similar projects in the past, including:   

• Clean Water Fund Grant (BWSR)       

• MN Department of Natural Resources  

• Lower MN Watershed District  

• Carver County  

 

The estimated funding required for this project is provided in the table below. 

Alternative Project Length 
Estimated Sediment 

Removal 
Estimated Project 

Cost 

1 – Rock-Lined 
Channel with no 

Upstream Detention 
1,140 LF Not estimated (option not feasible) 

2 – Rock-Lined 
Channel 

1,140 LF 322 tons/year $815,000 

3 – Storm Sewer Pipe 
with Vegetated 

Channel 
1,140 LF 322 tons/year $780,000 

Detailed cost estimates for each alternative option are included in Appendix C.  
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2.0 INTRODUCTION 

Seminary Fen, a 600-acre complex in Carver County, supports one of only 500 calcareous fens in 
the world and is one of the highest quality calcareous fens in southern Minnesota. Given this 
fact, and the fact that it supports dozens of rare, threatened, and special concern plant and 
animal species, it has been characterized as one of the most significant natural areas in the Twin 
Cities Metropolitan Area and is part of the Minnesota Department of Natural Resources Scientific 
and Natural Areas program. The fen feeds Assumption Creek, one of the metro area’s last 
known trout streams that supports naturally-reproducing native brook trout. Assumption Creek 
discharges to the nearby Minnesota River. The fen’s unique hydrology, soils, plants, and habitats 
are highly sensitive to water quality and sedimentation stress.  

The City of Chaska completed the C-1 Ravine Stabilization Project in 2016 with funding partners 
including the Board of Water and Soil Resources, Carver County Watershed Management 
Organization, Department of Natural Resources, and Lower Minnesota Watershed District (Figure 
2).  The C-1 Ravine project was estimated to reduce yearly sediment loads by 1,680 tons per 
year to Seminary Fen.  The C-2 Ravine is the 2nd most severely eroded ravine along Seminary Fen, 
and the proposed improvements to C-2 are estimated to reduce sediment loads by 322 tons per 
year.  The sediment plume from C-2 is estimated to have expanded into 2.0 acres of Seminary 
Fen at the end of the ravine with depths between 2 feet and 5 feet.   
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3.0 STUDY METHODS 

The first step in this project involved a ravine analysis.  The ravine analysis consisted of a site visit, 
in which we walked the ravine and documented the erosion locations and causes of erosion, 
and a hydraulic analysis.   

A HydroCAD hydraulic analysis was completed for existing conditions on the entire ravine 
section below the upstream outlet (Station 10+00).  To perform the analysis, existing conditions 
cross-sections (XSs) based on survey data were imported from AutoCAD, and hydraulic data 
was entered for each XS.  Based on modeled flow velocities and XS analysis, a suite of 
recommended improvements was developed to address the varying levels and types of 
degradation found along the ravine.  The 100-year storm event (NOAA Atlas 14) flows were 
determined using a HydroCAD model based on existing ponding conditions at the upstream 
end of the ravine and its contributing watershed.  In the model, the ravine was split into two 
representative sections with unique slope and cross-section. The watershed’s contributing flows 
to each section were modeled conservatively to enter at the upstream end of their respective 
reaches.  The cumulative 100-year flow to the downstream end of the ravine (Station 0+00) that 
was used for the analysis was 60.4 cfs.   

The sediment plume investigation was conducted to determine approximately how much 
sediment had encroached into the historical wetland, as well as to estimate the depth of 
sediment.  A delineation done in 2015 for the C-1 and C-2 ravines is shown on Figure 2.  Hand soil 
borings were taken to the depth of the original soil.  Borings extended from the upland towards 
the wetlands until there was no sediment observed, indicating the limits of sediment.  The soil 
boring locations are shown on Figure 4. 

 

4.0 EXISTING CONDITIONS 

The overall area draining to the C-2 ravine is 12.4 acres and is comprised of a mixture of 
residential, park, and heavily-wooded land covers. Soils draining to the ravine are generally 
hydrologic soil groups (HSG) B and C, which are silty loams and produce moderate amounts of 
runoff following rainfall. Drainage to the upstream end of the ravine first flows to a small 
depressional area along the east edge of Hazeltine Bluff Park, where it enters an existing catch 
basin with a 15” outlet pipe before discharging to the ravine (see photo, next page).  Existing 
conditions HydroCAD modeling indicated that this catch basin is overwhelmed by stormwater 
runoff in 10-year and larger storm events, resulting in overland flows to the ravine without the 
benefit of the15-inch pipe outlet that would provide some rate control.       
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Catch basin upstream of ravine can only handle the 10-year storm event before it discharges  
overland to the ravine  
 

The catch basin has an invert of 912.24 and drops the flows 30 feet in a pipe that discharges in 
the ravine with a 15-inch pipe at an invert of 882.49.  The ravine’s soils in the bluff areas, including 
C-2, are mapped by the NRCS soil survey as Lester Kilkenny (Figure 3).  The soil survey describes 
this soil as having 20 inches of loam over 38 inches of clay loam over loam with 18% slopes. The 
erosion found in this ravine is a common symptom of concentrated flow, loss of herbaceous 
vegetation due to shading, and increased impervious surfaces in the watershed. This increased 
amount of runoff routed through the ravine overcomes the natural resistance of the soils and 
vegetation to erosion. There is no floodplain, so flow concentrates along the steep slope and 
causes toe erosion.  Eroding of the toe of slope has resulted in massive slope failure along steep 
bluff slopes.  In most areas, the slope failure has resulted in near-vertical slopes over 24 feet high 
(see photo, next page).  
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Toe of slope erosion causing slope failure along ravine 
 

In several locations, concentrated flows from adjacent runoff discharge down steep bluff slopes 
to the ravine bottom.  These steep slopes of the ravine cannot handle these concentrated 
discharges, and therefore cause slope erosion.  Two such locations occur near station 7+00 from 
flows east of the ravine and near station 4+50 from the discharge at an existing 15-inch CMP 
under an existing gravel trail.   Refer to Figures 1 and 3 in Appendix B for station locations. 
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Concentrated discharges at top of slope causing slope erosion (STA 7+00) 

Sediment Plume 

The C-2 channel has dropped out sediment where it flattens near the downstream end and 
enters the Seminary Fen Wetland Complex.  The sediments have been depositing in the wetland 
for over 85 years.  There is evidence of discharge of sediments to the wetland even in the oldest 
aerial photographs dated 1937 and 1940 (Appendix A).  In 1966, the sediment areas were 
vegetated, but sediment continues to be deposited further into the wetland today.  Currently, 
ground cover is minimal due to the sandy soils and frequent sediment deposits.  The site is 
predominantly trees and shrubs.  The sediment plume continues to expand due to erosion from 
the ravine.  

The sediment plume is approximately 2.0 acres in size.  The fill soil is predominantly 24 inches thick 
but was observed to be as much as 70 inches thick.  The estimated sediment plume boundary 
based on the 2015 wetland delineation and hand soil borings is provided on Figure 4.   
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5.0 DESIGN ALTERNATIVES 

There were three design alternatives initially reviewed, but only two of the design alternatives 
were found to be practical and were taken to the point of a cost estimate.  The three design 
alternatives include:   

Alternative 1.  Channel and slope stabilization with no upstream detention improvements  

Alternative 2.   Rock-lined channel and slope stabilization with upstream detention 
improvements 

Alternative 3.  Storm sewer pipe and slope stabilization with upstream detention improvements 

ALTERNATIVE 1.  CHANNEL AND SLOPE STABILIZATION WITH NO UPSTREAM DETENTION 
IMPROVEMENTS 

Alternative 1 is the reestablishment of a stable channel bottom and slopes with no additional 
upstream improvements.   With this option, the upstream catch basin would convey the 10-year 
storm event, but larger storm events would continue to flow overland, which results in the highest 
flows of any of the options for the channel.  The channel flows under this option are 40.66 cfs with 
flows depths of 0.90 feet.  With a safety factor of 1.5, these flows would require a rock-lined 
channel using Class V sized riprap.   This is the largest rock sized by MNDOT and incudes rock 
over 24 inches.  Due to the large sized rock, this approach is considered cost-prohibitive and not 
practical, and was not analyzed further as part of this report.  

UPSTREAM DETENTION IMPROVEMENTS 

Upstream detention improvements are necessary for the both the piping and rock channel 
options. It provides the needed rate control to reduce the pipe size for the storm pipe option 
(Alternative 3), and to reduce the rock size for the rock-lined channel option (Alternative 2).   
Without the upstream detention improvements, the upstream catch basin in Hazeltine Bluff Park 
is overwhelmed by stormwater runoff in 10-year and larger storm events. In these events, flows 
are routed overland down to the ravine, resulting in high flows within the ravine (40.66 cfs) 
discussed in the previous section. 

The detention improvements involve construction of a dry detention basin and new outlet 
replacing the existing catch basin upstream of the ravine.  The improvements include 
excavation of the detention area west into the hillside along the existing park trail with a bottom 
elevation of 909.5 and a 15-inch pipe outlet at 909.5 that will tie into the existing pipe that 
discharges to the ravine.  An embankment will be built on the downstream end to ensure flow 
discharges into the pipe rather than bypassing to the ravine. As proposed, the 100-year storm 
would be conveyed in the 15-inch pipe. A comparison of existing and proposed 100-year flows 
at the upstream end of the ravine is shown in the table below. 
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 Berm Elevation HWL 
Overtopping 

flow 
Peak Outflow 

to Ravine 
Scenario (ft) (ft) (cfs) (cfs) 
Existing 913.09 913.47 12.3 19.4 
Recommended 
(Upstream Detention) 914.00 913.84 0.0 11.5 

 

The proposed detention area grading and the 100-year HWL is contained almost entirely on the 
City’s park property and the adjacent drainage and utility easements.    

ALTERNATIVE 2.  ROCK-LINED CHANNEL AND SLOPE IMPROVEMENTS  

The improvements for this option are provided on Figures 1 and 2 in Appendix B.  The goal is to 
create a stable channel bottom and reestablish stable vegetated slopes.  This will be 
accomplished by creating a rock-lined channel with rock weirs and select pool locations.  The 
rock weirs and pools help to dissipate the flows, and the rock-lined channel will stabilize the 
channel bottom and protect the toe of slope from erosion (Figure 2).  The new channel bottom 
will be raised approximately 3-4 feet to reestablish a channel bottom closer to the historical 
elevation and reduce the height of the vertical cut faces that currently exist.  Given the steep 
ravine slopes and its history of erosion, it is recommended that the ravine be lined with angular 
rock with MNDOT Class IV gradation.  Rock was sized using 100-year flows calculated in 
HydroCAD and the USDA NRCS Trapezoidal Riprap-Lined Waterway Design spreadsheet tool. 
Minimum riprap size was determined for each of the representative HydroCAD ravine sections. 
Based on 100-year storm flow depth (0.9 ft), the proposed channel is sized appropriately to 
convey the 100-year storm event without overtopping the rock. The proposed rock channel 
cross-sections will have a 6’channel bottom width and a 2' depth.  The concept and details for 
this alternative are provided in Appendix B (Figures 1 and 2) 

ALTERNATIVE 3.  STORM SEWER PIPE WITH VEGETATED CHANNEL AND SLOPE IMPROVEMENTS 

An alternative to the channel improvements proposed above is to run storm sewer piping along 
the bottom of the existing ravine that would convey upstream detention flows and pick up 
intermediate ravine flows at storm structures placed at ravine bends.  The pipe conveyance 
system will route direct discharges from offsite through a pipe to the bottom of the ravine.  Over 
the pipe, a vegetated channel will be established to route localized flows.  With this option, the 
velocities of flows are low enough so the channel bottom does not require rock throughout its 
length.  A 6-foot-wide channel will be developed and stabilized with deep-rooted native 
vegetation and Turf Reinforcement Mat.  Buried rock checks will be located along the ravine 
bottom to reduce the potential for head cutting.  The concept and details for this alternative 
are provided in Appendix B (Figures 3 and 4). 

The typical side slope improvements proposed for both Alternatives 2 and 3 are provided on 
Figure 5.  The side slopes of the ravine will be graded to create a 2:1 or flatter slope in locations 
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where the 2:1 slope is exceeded.  Trees will be removed in the graded area, and select tree 
removal will occur along the slopes and near the top of slope to open the canopy.    The long 
slope length requires that 6-inch fiber biologs be placed parallel to the slope with approximately 
8-foot spacing to break up the slope length and control erosion.  Topsoil has eroded away along 
most of the slope.  The slopes will be seeded with partial shade native state seed mix 36-211, 
which will provide a deep root structure to protect the ravine slopes.  The seed will be covered 
with Earth Guard Fusion Extreme or a similar bonded fiber matrix product that provides nutrients 
and soil protection as the seeds develop. 

Side Channels 

In several locations, concentrated flows carry surface runoff down steep bluff slopes to the 
ravine bottom.  These steep slopes of the ravine cannot handle concentrated discharges, 
causing slope erosion in areas such as at station 7+00 from flows east of the ravine and near 
station 4+50 from the discharge at the existing 15-inch CMP under the trail.   On the westerly side 
channel of the ravine, we propose to extend the 15-inch pipe down the ravine slope to the 
channel bottom to reduce slope discharge and erosion.  The eastern location will have overland 
flow captured at the top of the slope in a catch basin and then routed down to the channel 
bottom in a pipe.  The location of the discharges will need to be verified in the field prior to 
construction plans being completed.   The concept and details for these proposed 
improvements are shown in Figures 1 and 3 in Appendix B. 

 

6.0 COST ESTIMATE 

Cost estimates have been prepared for both the channel and pipe alternatives.  Cost estimates 
include a 15% construction contingency, as well as estimated indirect costs for engineering, 
legal, administrative, and other costs.  The detailed cost estimates can be found in Appendix C.  
The estimated project costs are as follows: 

 
 Alternative 2 

(Rock-Lined Channel) 
Alternative 3 (Storm Sewer 

Pipe with Vegetated Swale) 
Estimated Construction 
Cost (Incl. 15% 
Contingencies) 

$615,000 $580,00 

Estimated Indirect  
Costs 

$200,000 $200,000 

Total Estimated  
Project Cost 

$815,000 $780,000 
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7.0 CONCLUSION 

If completed, this project will reduce the sediment discharge to the Seminary Fen wetland 
complex by an estimated 322 tons per year.  Seminary Fen supports dozens of rare, threatened, 
and special concern animal and plant species that are sensitive to sedimentation stress, so a 
reduction of sediment is critical to maintaining the unique characteristics of this wetland.  This 
unique wetland community is valued by the State, County, local watershed, and City, so funding 
support from a variety of agencies is likely; however, the proposed storm sewer pipe alternative 
likely would not be funded by agencies such as the Board of Water and Soil Resources.  Based 
on cost and funding support potential, we recommend the City move forward with the rock-
lined channel option with upstream detention improvements (Alternative 2).  
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EXISTING GRAVEL TRAIL EXISTING BITUMINOUS TRAIL

EXISTING BEEHIVE MH
RIM = 912.24
15" RCP INV. = 909.44

15" RCP CULVERT
 INV. = 882.49

EX. 15" CMP
CULVERT
 INV. = 870.10

15" CMP CULVERT
 INV. = 860.36
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PROPERTY LINE
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PROFILE OVER DITCH ℄ C
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FIG 3

CROSS SECTIONS FROM
PRELIM. SURVEY (TYP.)

LEGEND

PROPOSED POOL -
SEE DETAIL ON FIG 2

PROPOSED BURIED ROCK
CHECK - SEE DETAIL
ON FIG 2

PROPOSED STORM
SEWER PIPE

PROPOSED STORM
SEWER STRUCTURE

EXISTING SCENIC
EASEMENT LINE
(TYP.)

INSTALL CATCH BASIN/PIPE RISER
AND STORM SEWER PIPE (APPROX.

SIZE = 12") TO CAPTURE FLOWS AT
TOP OF SLOPE AND ROUTE TO

PROPOSED STORM SEWER

PROPOSED BASIN
BOTTOM = 909.5
OUTLET = 909.5

WEIR = 914.0

>>

INSTALL STORM SEWER WITH
VEGETATED CHANNEL (TYP).  SEE
FIGURE 2 FOR TYPICAL SECTION.

MAIN CHANNEL



Scale: NTS
TYPICAL SECTION - VEGETATED CHANNEL1 Scale: NTS

TYPICAL SECTION - BURIED ROCK CHECK2

COMMON BORROW

℄ PROFILE

CLASS 3 RIPRAP - 27" THICK

FINISH GRADE
VARIES SEE CROSS SECTIONS

2:1 2:
1

1'
M

IN
IM

UM

6'

RESHAPE SLOPE TO 1:1
RESTORE SLOPES WITH

SEED AND BONDED
FIBER MATRIX (TYP)

27
"

M
IN

.

APPROX. EXTENTS OF CLEARING & GRUBBING

℄ PROFILE

6'
RESTORE SIDESLOPES AND BOTTOM WITH

MNDOT SEED MIX 34-261 AND TURF 
REINFORCEMENT MAT.  EXTEND 3' UP SIDE SLOPES 

(TYP)

2:1

Scale: NTS
TYPICAL SECTION - POOL4

COMMON BORROW

6'

EXISTING
GROUND (VARIES)

GEOTEXTILE FABRIC

℄ PROFILE FINISH GRADE
VARIES SEE CROSS SECTIONS

2:12:1

2.
0'

TIE ROCK INTO
SLOPE 2' (TYP)

2'

27" CLASS 3 RIPRAP

8" THICK - GRANULAR
FILTER MATERIAL

Scale: NTS
POOL3

GEOTEXTILE FABRIC

0.5%

℄ PROFILE

12'

EXISTING  GROUND
(VARIES)

2:1
(TY

P)
2:1 (TYP) 2.

0'

POOL

27" CLASS 3 RIPRAP.

8" THICK - GRANULAR
FILTER MATERIAL

0.5%

SLOPE VARIES -
SEE PROFILE

VARIES
ROCK-LINED CHANNEL

VEGETATED CHANNEL

(AS NECESSARY)

COMMON BORROW
(AS NECESSARY)

EXTEND CLASS 3 MINIMUM
1' UP SLOPE TO MATCH
TOP OF ROCK ELEVATION
ON CHANNEL

3'

APPROX. EXTENTS OF CLEARING & GRUBBING

RESTORE SLOPES WITH SEED
AND BONDED FIBER MATRIX

(TYP)

VARIES
ROCK-LINED CHANNEL

VEGETATED CHANNEL

RESHAPE SLOPE TO 1:1
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FIG 5

6-INCH FIBER BIOLOG @ 8'
SPACING STARTING FROM TOP
OF GRADED SLOPE (TYP)

INTERIM CHANNEL:  12' WIDE
BOTTOM  TO ALLOW FOR
CONSTRUCTION ACCESS.
FINAL CHANNEL:  6' WIDE
BOTTOM.

2:1 MAX (TYP)

SLOPES TO BE RESTORED
WITH HYDROSEED AND STATE
MIX 36-211 AND COVERED
WITH EARTH GUARD FUSION
EXTREME AT 5500 LB/AC OR
APPROVED EQUAL.
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APPENDIX C 
COST ESTIMATES 



C2 Ravine Stabilization
Cost Estimate - Alternative 2:  Rock-Lined Channel
2/9/2022

Ravine Stabilization Improvements - Rock-Lined Channel Unit Quantity Unit Price Total Price
Mobilization LS 1 25,000.00$ 25,000.00$
Traffic Control LS 1 3,000.00$ 3,000.00$
Storm Sewer Bypass LS 1 5,000.00$ 5,000.00$
Temporary Rock Construction Entrance EA 1 1,500.00$ 1,500.00$
Culvert Protection EA 4 300.00$ 1,200.00$
Street Sweeper with Pick-up Broom & Operator HR 12 150.00$ 1,800.00$
Clearing and Grubbing LS 1 40,000.00$ 40,000.00$
Grading Eroded Vertical Faces LS 1 40,000.00$ 40,000.00$
Granular Filter Material CY 300 70.00$ 21,000.00$
Geotextile Fabric SY 1800 4.00$ 7,200.00$
Class 2 Random Riprap CY 262 110.00$ 28,824.89$
Class 3 Random Riprap CY 22 120.00$ 2,640.00$
Class 4 Random Riprap CY 1310 150.00$ 196,533.33$
Class 5 Random Riprap CY 73 170.00$ 12,466.67$
12" RCP Storm Sewer LF 140 80.00$ 11,200.00$
15" RCP Storm Sewer LF 200 90.00$ 18,000.00$
27" Beehive Catch Basin EA 1 2,000.00$ 2,000.00$
4' Dia. Storm Sewer CBMH EA 2 4,000.00$ 8,000.00$
12" Flared End Section EA 1 1,500.00$ 1,500.00$
15" Flared End Section EA 3 1,800.00$ 5,400.00$
Connect to Existing Storm Sewer EA 1 1,500.00$ 1,500.00$
Restore Gravel Trail SY 225 20.00$ 4,500.00$
Restore Bituminous Trail SY 120 35.00$ 4,200.00$
Silt Fence, Machine Sliced LF 1000 3.00$ 3,000.00$
Fiber Biolog LF 10000 3.00$ 30,000.00$
Seeding Mix 34-261 & Erosion Control Blanket SY 1700 4.00$ 6,800.00$
Seeding Mix 36-211 & Bonded Fiber Matrix SY 15000 3.50$ 52,500.00$
Subtotal Construction 534,764.89$
Construction Contingency (15%) 80,214.73$
Estimated Construction Cost 614,979.62$
Indirect Costs (Engineering, Legal, Admin.) 200,000.00$
Estimated Project Cost 814,979.62$



C2 Ravine Stabilization
Cost Estimate - Alternative 3:  Storm Sewer Pipe with Vegetated Channel
2/9/2022

Ravine Stabilization Improvements - Storm Sewer Pipe Unit Quantity Unit Price Total Price
Mobilization LS 1 25,000.00$ 25,000.00$
Traffic Control LS 1 3,000.00$ 3,000.00$
Storm Sewer Bypass LS 1 5,000.00$ 5,000.00$
Temporary Rock Construction Entrance EA 1 1,500.00$ 1,500.00$
Culvert Protection EA 4 300.00$ 1,200.00$
Street Sweeper with Pick-up Broom & Operator HR 12 150.00$ 1,800.00$
Remove Storm Sewer Pipe LF 12 150.00$ 1,800.00$
Clearing and Grubbing LS 1 40,000.00$ 40,000.00$
Grading Eroded Vertical Faces LS 1 40,000.00$ 40,000.00$
Granular Filter Material CY 100 70.00$ 7,000.00$
Geotextile Fabric SY 150 4.00$ 600.00$
Class 3 Random Riprap CY 110 120.00$ 13,200.00$
12" RCP Storm Sewer LF 140 80.00$ 11,200.00$
15" RCP Storm Sewer LF 356 90.00$ 32,040.00$
24" RCP Storm Sewer LF 280 120.00$ 33,600.00$
30" RCP Storm Sewer LF 342 130.00$ 44,460.00$
36" RCP Storm Sewer LF 189 140.00$ 26,460.00$
48" RCP Storm Sewer LF 180 150.00$ 27,000.00$
27" Beehive Catch Basin EA 1 2,000.00$ 2,000.00$
4' Dia. Storm Sewer CBMH EA 3 4,000.00$ 12,000.00$
5' Dia. Storm Sewer CBMH EA 4 5,000.00$ 20,000.00$
6' Dia. Storm Sewer CBMH EA 2 6,000.00$ 12,000.00$
7' Dia. Storm Sewer CBMH EA 3 8,000.00$ 24,000.00$
12" Flared End Section EA 1 1,500.00$ 1,500.00$
15" Flared End Section EA 2 1,800.00$ 3,600.00$
48" Flared End Section EA 1 5,000.00$ 5,000.00$
Restore Gravel Trail SY 225 20.00$ 4,500.00$
Restore Bituminous Trail SY 120 35.00$ 4,200.00$
Silt Fence, Machine Sliced LF 1000 3.00$ 3,000.00$
Fiber Biolog LF 10000 3.00$ 30,000.00$
Seeding Mix 34-261 & Turf Reinforcement Mat SY 3000 5.00$ 15,000.00$
Seeding Mix 36-211 & Bonded Fiber Matrix SY 15000 3.50$ 52,500.00$
Subtotal Construction 504,160.00$
Construction Contingency (15%) 75,624.00$
Estimated Construction Cost 579,784.00$
Indirect Costs (Engineering, Legal, Admin.) 200,000.00$
Estimated Project Cost 779,784.00$
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