
TECHNICAL MEMORANDUM 

 

 

Date: November 15, 2010 Project No.: 093-88639 

To: William M. Schlecte Company:  Schlecte Law Firm, P.C. 

From: Thomas Stanko & Mark Funkhouser 

cc:  Email: bill@schlectelaw.com 

RE: ADDENDUM TO INTERIM EVALUATION OF DRAWDOWN AND DAM REMOVAL PLAN 
PRESENTED TO MDNRE ON OCTOBER 22, 2010 

 
Golder met with the Michigan Department of Natural Resources & Environment (MDNRE), Trout 

Unlimited, and members of Song of the Morning on October 22, 2010 to review an interim evaluation of 

drawdown and dam removal options.  The purpose of the meeting was to have a discussion with the 

MDNRE review team prior to preparation of a permit for removal of the Lansing Club Dam.  At that 

meeting, additional data and analyses were requested by the MDNRE. This technical memorandum (TM) 

is intended to provide the MDNRE with the additional information necessary for review and discussion at 

the conference scheduled for November 22, 2010.  

1.0 SEDIMENT CORE DEPTH AND COMPOSITION MAPPING  
The MDNRE requested that sediment core depths (i.e., bottom of sediment core elevations) be plotted on 

the longitudinal profile to gain insight on historic channel elevations in the area where the impoundment 

currently exists. Figure 1 (attached) shows selected sediment core depths plotted on the longitudinal 

profile. The specific cores plotted were at the discretion of Golder.  However, selected cores locations 

were those deemed to be closest to the thalweg of the historic river channel (based on bathymetry and 

sediment depths data developed by Affiliated Researchers in 2008).  Of the core locations selected, 

CHEM 3 and COMP 11 were closest to, or nearly within, the thalweg. The bottom sediment depth 

elevations for these two locations are positioned near the channel slope line connecting the upstream and 

downstream sections of the longitudinal profile.  

The MDNRE also requested that sediment composition be mapped.  Figure 2 (attached) shows the 

sediment composition (i.e., organic debris or fine sand) mapped as a cross section of the longitudinal 

profile. Sediment just upstream of the dam to the upper reaches of the impoundment where the river 

channel is braided comprises fine and coarse organic debris.  Previous work by Affiliated Researchers in 

2008 suggested that sediment samples from within the impoundment comprise nearly 95% water. 

Golder’s visual observations during various site visits support AR assertions regarding a high water 

content -- the organic debris is flocculent and easily disturbed.  Upstream of the braided river section, the 

sediment comprises primarily fine sand.  Based on grain size analysis of a sediment sample in this area 

(Grain 2), more than 95% of material is less than 1mm in size. Sediment composition and grain size 

analyses were summarized previously in the September 2010 Field Data Summary Report submitted to 

the MDNRE for review.     
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2.0 STOP-LOG REMOVAL AND SEDIMENT MOVEMENT EVALUATION 
The MDNRE requested that Golder prepare an estimate of what sediments (volume and type) will move 

with each stop-log removal. For the purpose of this evaluation, Golder assumed that the top of sediments 

within the impoundment area are uniformly at elevation 930 feet.  In reality, top of sediment elevations will 

vary and may be slightly higher or lower, especially near the dam.  Golder has also assumed that 

downstream of the Grain 2 sediment sample location (see Figure 2, approximately at station 55+00 on the 

longitudinal profile), sediments comprise primarily fine and coarse organic debris;  and, upstream of 

station 55+00, sediments comprise primarily sand.  The transition from fine sand to organic debris occurs 

somewhere between station 55+00 and the area downstream of the braided islands.  It is also possible 

that a sand wedge may extend downstream from the Grain 2 location into the impoundment and is 

overlain by organic debris; however, this was not discovered during field data collection and sediment 

characterization activities.  

Golder has assumed that only a portion of the impoundment sediments will be susceptible to movement 

during stop-log removal (shown in the Figure 2 Image Insert) and subsequent channel establishment 

through the impoundment.  In Golder’s opinion, this assumption seems reasonable as the area likely 

contains the historic Pigeon River thalweg (based on AR bathymetry information developed in 2008) and 

is where the channel may likely re-establish.   The area is considered to be overly conservative in size as 

it is, on average, 4 to 5+ times wider than the Pigeon River channel found upstream and downstream of 

the impoundment.  The fine and coarse organic debris is considered to be highly erodible and therefore 

susceptible to movement under higher flow velocities (i.e., those typical of the Pigeon River non-

impoundment impacted areas).  Assuming the top of sediment elevation is at 930 feet and the bottom of 

sediment elevation bounded by the depths below water surface developed AR in 2008 (see Figure 2 

insert), sediment volumes were estimated for one-foot increments within this area.  They are summarized 

in Table 1 below.  While sediment volume is presented in units of cubic yards, this is considered 

misleading since the organic debris comprises nearly 95% water.  As such, rather than labeled as 

sediment, it is labeled as sediment / water. 
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Table 1:  Sediment Volumes in 1 Foot Increments 

Stop-log Elevation 
Increments  

(feet) 

Sediment / Water  
Volume 

(cubic yards) 

930 – 929 24,623 
929 - 928 24,201 
928 – 927 23,480 
927 - 926 22,123 
926 - 925 18,752 
925 - 924 13,172 
924 - 923 8,039 
923 - 922 4,811 
922 - 921 2,805 
921 - 920 1,171 
TOTAL 143,177 

 

Based on sediment transport evaluations presented in the May 2010 Dam Removal Conceptual Plan 

prepared by Golder, total sediment load capacity in bulk volumes (cubic yards/day) ranged from 157 to 

1196, with an average of 536.  This is for material ranging in size from 0.5mm to 2.0mm under bankfull 

flow conditions and other various assumptions for bankfull area, channel slope, discharge, etc.  Total 

sediment load capacity for material smaller than this, such as fine or coarse organic debris, would be 

expected to be greater.  As such, the fine and coarse organic debris is anticipated to be transported 

downstream as stop-logs are removed, exposing this material to flows of higher velocities.  

The sediment volumes in Table 1 above do not include an estimate of the fine sand in the upper reaches 

of the impoundment that may be transported downstream.   Assuming that an additional 2700 feet of river 

channel upstream of station 55+00 has been influenced by the dam, and in turn an additional two feet (on 

average) of fine sand has been deposited within the channel, and the channel is on average 40 feet wide, 

then an additional 8,000 cubic yards of fine sand may be susceptible to transport downstream during 

stop-log removal.  Again, total sediment load capacity estimates suggest this material would also be 

transported downstream.   

3.0 FIELD DATA BANKFULL ELEVATION DATA VERIFICATION 
As part of field data collection activities, bankfull elevation was identified and surveyed at monumented 

and longitudinal cross sections.  To verify accuracy of bankfull elevations, Golder and MDNRE staff 

collectively established and surveyed bankfull elevations (relative to water surface elevation) at upstream 

cross section XS-1 and downstream cross section XS-12 on September 21, 2010.  On that same day, 
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Golder also surveyed bankfull elevations relative to water surface elevation at XS-2 independent of the 

MDNRE.  The MDNRE requested that Golder compare relative bankfull elevations (elevation above water 

surface elevation) obtained on September 21, 2010 to those developed during field data collection 

activities by adjusting for the stream gauge height for that day or days using the USGS Gauging Station 

information (Station # 04128990, Pigeon River just upstream of Sturgeon Valley Road).  The table below 

summarizes the comparison for cross sections inclusive and upstream of XS-4 and inclusive and 

downstream of XS-11.  Cross sections downstream of XS-4 to XS-11 are considered either influenced by 

the backwater or tail water effects of the impoundment, and therefore are not suitable for comparison to 

the other cross sections. 

 

 
Table 2:  Field Data Bankfull Elevation Verification  

Date X- 
Section 

Gage 
Datum 

(ft-
amsl) 

USGS 
041289

90 
Gage 

Height 
(ft) 

LDB RDB LDB RDB LDB RDB 
Expected  

BF  
Height 

 (ft) 

Notes Water 
Surface 
Elev (ft) 

Water 
Surface 
Elev (ft) 

BF  
Elev  
(ft) 

BF  
Elev 
 (ft) 

BF  
Height  

(ft) 

BF  
Height 

 (ft) 

6/28-
7/2/2010 AR XS-1 909.03 2.2746 936.46 936.19 937.04 936.54 0.58 0.35 1.12   

6/28-
7/2/2010 AR XS-2 909.03 2.2746 934.25 934.36 934.77 935.39 0.52 1.03 0.92   

6/28-
7/2/2010 AR XS-3 909.03 2.2746 933.73 933.75 934.46 934.67 0.73 0.92 0.92 

Benchmarked 
against XS-2 

6/28-
7/2/2010 AR XS-4 909.03 2.2746   933.22 934.48 934.09   0.87 0.92 

Benchmarked 
against XS-2 

6/28-
7/2/2010 

AR XS-
11 909.03 2.2746 917.67 917.64 919.20 918.53 1.53 0.89 0.98 

Benchmarked 
against XS-12 

6/28-
7/2/2010 

AR XS-
12 909.03 2.2746 916.20 916.11 917.12 916.80 0.92 0.69 0.98   

7/5-7/9/2010 
AR LXS-

1 909.03 2.21 935.82 935.69 936.84 937.08 1.02 1.39 1.18 
Benchmarked 
against XS-1 

7/5-7/9/2010 
AR LXS-

2 909.03 2.21 934.74 934.88   935.89   1.00 0.98 
Benchmarked 
against XS-2 

7/5-7/9/2010 
AR LXS-

3 909.03 2.21 933.83 933.95 934.84 934.85 1.02 0.90 0.98 
Benchmarked 
against XS-2 

7/5-7/9/2010 
AR LXS-

13 909.03 2.21 917.22 917.40 918.26 918.15 1.04 0.75 1.04 
Benchmarked 
against XS-12 

7/5-7/9/2010 
AR LXS-

14 909.03 2.21 917.09 917.01 917.98 917.74 0.89 0.73 1.04 
Benchmarked 
against XS-12 

7/5-7/9/2010 
AR LXS-

15 909.03 2.21 916.99 917.08 918.03 918.23 1.04 1.15 1.04 
Benchmarked 
against XS-12 

7/5-7/9/2010 
AR LXS-

16 909.03 2.21 916.98 917.02 918.36 918.02 1.38 0.99 1.04 
Benchmarked 
against XS-12 

7/5-7/9/2010 
AR LXS-

17 909.03 2.21 916.85 916.81 917.71 917.65 0.86 0.84 1.04 
Benchmarked 
against XS-12 

9/21/2010 XS-12 909.03 2.26 916.22 915.49 - 916.48 - 0.99   
Verification Site - 
Golder & MDNRE 

9/21/2010 XS-1 909.03 2.26 936.25 935.80 - 936.93 - 1.13   
Verification Site - 
Golder & MDNRE 

9/21/2010 XS-2 909.03 2.26 934.17 934.15 - 935.08 - 0.93   
Verification Site - 
Golder only 

Note: Green cells, avg. USGS gage height from 13:30-16:30 on 9/21/10. 

Orange cells, avg. USGS gage height for 6/28-7/2/2010. 

Purple cells, avg. USGS gage height for 7/5-7/9/2010.  

Pink cells, Measured bankfull elevations deem different from expected bankfull elevations. 
Expected BF Height is calculated using the verified BF Height on 9/21/10 and the relationship to USGS Gage 
Height.   
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4.0 DAM REMOVAL OPTIONS AND COMPARATIVE COST EVALUATION 

4.1 Dam Removal Options 
Three dam removal options were presented to the MDNRE in October 2010, including the following: 

Option 1 (the preferred option) - Removal of primary spill gates, power house gate, and powerhouse 

infrastructure, including portions of the upstream headwall and portions of the downstream back wall of 

the powerhouse to allow for additional flow area.  The existing bridge would remain in place, with possible 

reinforcement to ensure structural stability under prescribed loads.  

Option 2 - Demolition of existing infrastructure including the bridge and replacement with multiple egg-

shaped, flat bottom culverts and construction of a new bridge/road crossing. 

Option 3 – Demolition of the existing infrastructure including the bridge and replacement with arched, 

bottomless culverts and construction of a new bridge/road crossing. 

At the request of the MDNRE, Golder has developed a 4th option: 

Option 4 – Complete removal of dam, including primary spillway, powerhouse, earthen embankments 

and bridge.  This option includes abandoning the bridge at this location and use of an existing bridge 

downstream as a means of providing primary access to Song of the Morning’s geodesic domes, housing, 

offices, dining area, and gathering space.     

4.2 Comparative Cost Evaluation 
Comparative costs were developed to allow feasibility-level assessment of relative cost of each of the 

options. The comparative costs do not reflect an estimate of actual, anticipated construction cost for the 

work since detailed drawings, specifications, and other specific requirements, of each of the options have 

not been developed.  These comparative costs should not be viewed in any way as “cost estimates”.  

They are not. 

As much comparative cost data as possible was developed from the “R.S. Means Heavy Construction 

Cost Data, 24th edition 2010”.  For items that have unit prices in this reference, these were used multiplied 

by the estimated quantity to produce a cost for that item, e.g. compacted backfill by the cubic yard.  For 

items or activities or manpower that is not represented by unit prices, activities, equipment and manpower 

were estimated and a duration estimated to develop a cost for that activity (e.g. removal of equipment 

from the spillway and powerhouse).  For selected items, such as large-span aluminum culverts, where 

costs could not be developed through the R.S. Means reference, product supplier information was used. 
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Numerous assumptions were made during the development of the comparative costs, and to the 

maximum extent possible the assumptions were consistently applied across each of the options.  Several 

of the substantial assumptions include: No riprap is required; no net positive salvage value for removed 

equipment and material is realized above hauling cost; all construction work will be performed during 

seasons other than winter; all construction work starts after the completion of drawdown and continues 

uninterrupted until completion, i.e. no demobilization and remobilization is required; and, no allowance for 

access needs or duration of road blockage is made. 

Of all the options, Option 4 includes the greatest level of “unknown” and significant assumptions.  The 

character and degree of needed improvement to the existing road and bridge are not well known and 

were assumed for comparative costing purposes based on little data.   

A description the primary activities associated with each option and its comparative cost are as follows: 

Option 1 (the preferred option) - Option 1 includes removal of only selected parts of the spillway, 

powerhouse and emergency spillway.   No other removal or reconstruction is included in this option.  The 

removal includes: all of the wood decking and associated brackets and hardware; two spillway gates; two 

spillway gate operators, motors and associated hardware; all miscellaneous wiring, spillway gate guides 

(four each); removal of reinforced concrete divider wall between the two spillway bays; all equipment from 

inside the powerhouse (generator, flywheel, governor, wiring, turbine and miscellaneous); gate, gate 

operator and motor; two gate guides; trash rack; reinforced concrete skimmer wall; reinforced concrete 

powerhouse backwall; and, the front half of the three drop inlets at the emergency spillway pipes.    

Option 1 Comparative Cost: $155,000 

Option 2 - Option 2 includes all of the removals for Option 1 plus the following:  remove existing bridge 

over the powerhouse and spillway; remove all of the reinforced concrete powerhouse and spillway 

structure including the invert slab; excavate the earth embankment to the minimum width necessary (55 

feet) to place six, 6-foot diameter corrugated metal pipes (CMPs) with flared inlets.  Option 2 includes 

new, temporary or replacement construction of: six, 6-foot diameter culverts; temporary sheet piling to 

allow half the pipes to be installed at a time (install and remove sheet piling twice – once for each half); 

placement of compacted backfill between and over the pipes and up to an elevation to replace the road 

over the pipe culverts; and, place crushed stone on the reinstated road. 

Option 2 Comparative Cost: $747,000 
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Option 3 - Option 3 includes all of the removals, reconstruction, and temporary construction, as Option 2.  

Option 3 is different from Option 2 only in that two 32-foot span aluminum arches are placed instead of 

the six 6-foot diameter pipe culverts. 

Option 3 Comparative Cost: $1,322,000 

Option 4 - Option 4 includes removal of the spillway, powerhouse and associated bridge as with Option 2 

and 3; removal of the entire embankment from the east abutment (just east of the powerhouse) to 

approximately 400 feet to the west, i.e. the entire embankment; improvement (for reasonable vehicle 

access) to the existing “loop road” extending approximately 2800 feet to the north and then back south to 

the main facility, and; an allowance for upgrade or improvement to the existing “loop road” bridge as might 

be necessary for reasonable serviceability for vehicles. 

Option 4 Comparative Cost: $763,000 

 

5.0 COMPARISION OF PROPOSED OPTION TO IDEAL STREAM RESTORATION 
The MDNRE requested that differences in the proposed dam removal option (considered to be Option 1) 

be compared to an option considered to be ideal stream restoration (considered to be Option 4).  Aside 

from the disparity in comparative costs, other elements of these options may be compared, including but 

not limited to the following items below. 

Fish Passage – Using information presented in the October 2010 Interim Evaluation of Drawdown and 

Dam Removal Options prepared by Golder, a comparison was made of the calculated water velocities 

(through the left and right gate boxes, and the turbine pit) to the swim speed velocity data of three 

representative fish species of the Pigeon River.  Swim speed velocity data was taken from literature 

sources used in the FishXing V3 beta program.  The three species compared were brook trout (Salvelinus 

fontinalus), brown trout (Salmo trutta), and rainbow trout/steelhead (Oncorhynchus mykiss).  Reported 

swim speeds were variable within each species depending on fish size and whether the speed is 

prolonged or burst, in addition to other factors.  Reported swim speeds for brook trout ranged from 1.13-

3.05 ft/s, while brown trout swim speeds ranged from 1.89-4.47 ft/s, and rainbow trout/steelhead swim 

speeds ranged from 1.95-20.34 ft/s.  Based upon Golder’s assessment of the reported swim speed 

velocities, brook trout and brown trout may be unable to pass through the left and right gate boxes and 

the turbine pit when stream flow is at 100 cfs (lower flow scenarios have not been developed).  Calculated 

water velocities through the left and right gate boxes and turbine pit at a stream flow of 100 cfs are 

10.446, 10.56, and 10.437 ft/s, respectively.  Brook trout within the Pigeon River system in the vicinity of 

the current Lansing Club Pond Dam are likely resident stream fishes, and passage through the gate 
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boxes and turbine pit is less important than for anadromous species such as steelhead.  Brown trout are 

largely expected to be resident stream fishes as well in the vicinity of the Lansing Club Dam.  Based upon 

a comparison of steelhead swim velocities and the calculated water velocity passing through the gate 

boxes and turbine pit at river flows of 100 cfs, Golder expects that some steelhead will be able to pass the 

current dam structure successfully.  One factor affecting the ability of steelhead to pass through the 

current dam structure is size, with smaller fish potentially unable to overcome the water velocities through 

the gate boxes and turbine pit.  If a more in-depth analysis of swim speeds in comparison to calculated 

stream velocities is required, Golder may be able to supplement the current literature data with additional 

literature sources.   

Sediment Transport – Sediment transport capacity of the Pigeon River was previously evaluated and 

presented in the May 2010 Dam Removal Conceptual Plan prepared by Golder. Given the predominance 

of sandy soils in the Pigeon River watershed, and stream bed material being sand to gravel and cobbles, 

the median grain sizes of the total sediment transport load (bed load and suspended load) are expected 

to range from coarse to very coarse sand (0.5 mm to 2 mm). Again, estimated bulk sediment transport 

ranged from 157 to 1196 cubic yards per day, with average of 536 cubic yards per day, assuming bulk 

density of 93 pounds per cubic foot.  Factors affecting sediment transport include, among other items, 

channel slope.  The estimated average slope of the channel that establishes in the impoundment area of 

the preferred option is anticipated to be approximately 0.15%, while the anticipated channel slope of the 

ideal option (option 4) is approximately 0.18%. The difference in channel slope is considered minimal and 

is considered to have little impact on sediment transport capacity.  

Water Velocities – Between the two options, water velocities within re-established channels would be 

similar, with the exception of the spillway and turbine area (approximately 40 foot long section).  In this 

area, water velocities are expected to be greater and will vary based on the total flow of the Pigeon River. 

Relative to the overall length of channel being restored (approximated to be between 6500 and 8000 

feet), 40 feet is considered negligible.   

Water Storage – This item was raised at the October 22, 2010 meeting with the MDNRE.  In the 

preferred option and the ideal option, both are expected to pass seasonal low and high flows as well as 

more infrequent flood flows (flow equal to 1% exceedence flow).  Therefore, no storage of water is 

expected under either option. 

 






