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Introduction 

The Rainbow Lake Dam was inspected pursuant to the requirements of Part 315, Dam 
Safety, Natural Resources and Environmental Protection Act of 1994.  Land and 
Resource Engineering (LRE) conducted the inspection on May 20, 2019 along with the 
Owner, the Gratiot County Drain Commissioner (GCDC).  The purpose of the dam 
inspection is to evaluate the condition of the dam and its components through a visual 
inspection and identify any deficiencies that exist that could lead to failure of the dam.  
This report will outline any maintenance and/or repairs that are recommended to correct 
any deficiencies observed during the inspection.  The determination of deficiencies and 
recommendations are limited to the visual inspection and review of past inspection 
reports.  A detailed engineering analysis was not performed as part of this investigation.   
 

This report should be viewed as a supplement to past reports contained herein and 
should be reviewed with any and all other documents that may be available. 

     

Conclusions and Recommendations 

A. Overall Condition 

The overall condition of the dam and its appurtenant structures are satisfactory with 
only minor deficiencies that should be addressed. Deficiencies observed during the 
inspection are listed below. 

B. Deficiencies 

The following items were identified during the investigation as items that require 
maintenance: 

1. The steel components of the dam, including cat walks, handrails, structure 
supports, stop log channels and gate hoist have significant surface rusting.   

2. While the water surface level was above the stop logs at the time of inspection 
leaking between the boards could be observed.  Due to water flowing over the 
stop logs made it difficult to determine the extent of the leaking between boards.  
However, a review of past inspection reports indicated that the leaking “is 
significant enough that it may be difficult to maintain the summer legal lake 
level”.  The leaking did not pose a significant threat to the structural integrity of 
the dam.    

3. Several components of the chain link fence around the wing walls at the 
downstream ends of the spillways are missing or in disrepair.   
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4. The chain link fence at the north end of the dam does not extend to the lake and 
allows for public access to the dam from Rainbow Lake Road. 

5. Minor cracking was observed along the tops of the wingwalls / spillways.  The 
cracking was not significant enough to warrant any extensive improvements. 

6. As noted in past reports, the water levels in Well #3 and #5 have inconsistent 
readings.  A review of the well logs over the past year indicates that this 
continues to be the case. 

7. The sluice gate was not operated as part of this investigation. 

C. Recommendations  

The deficiencies listed above should be addressed according to the following 
recommendations so that the dam can remain in satisfactory condition.  
Recommended maintenance items listed below address the deficiencies according 
to the same order listed above.   

1. The metal components on the principal spillway should be sanded to remove all 
existing rust and painted to provide a protective coating to prevent reduced 
structural integrity of the components.     

2. Based on past reports, it appears as though the extent of the leakage between 
the stop logs is significant enough to make it difficult to maintain legal summer 
lake levels.  The wood stop logs should be replaced so that little or no leakage 
occurs.  According to past reports, minimum flow volumes are required in Pine 
Creek as noted on the construction plans.  Proposed stop logs could be 
designed so that minimum flow volumes are maintained. 

3. The chain link fence around the wing walls at the downstream end of the 
spillways should be repaired.  The chain link should be re-stretched and secured 
or replaced; all post braces should be reconnected; top tension wire should be 
re-stretched and secured or replaced.  Refer to Appendix D. 

4. Another section of chain link fence should be added waterward of the existing 
fence at the north end of the dam to prohibit access from Rainbow Lake Road. 

5. Cracks along the tops of the concrete walls should be filled with a two-part 
epoxy concrete sealant. 

6. The water levels in the Observation Wells continue to be recorded on a monthly 
basis despite past reports recommending increasing the frequency of readings.  
Consistent with past reports, we recommend installing pressure transducers and 
data loggers to record levels at a more frequent basis - hourly or daily at a 
minimum.  A detailed analysis of the findings should be completed following the 
collection of a sufficient amount of data. 
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7. Refer to past reports for recommendations regarding the sluice gate. 

D. Hazard Potential Classification 

The hazard potential classification of the Rainbow Lake Dam is listed as “High” as 
failure of the dam may cause serious damage to inhabited homes, agricultural 
buildings, campgrounds, recreational facilities, industrial or commercial buildings, 
public utilities, main highways, or class I carrier roadways, or where environmental 
degradation would be significant, or where danger to individuals exists with the 
potential for loss of life.  It should be understood that this rating does not reflect the 
structural integrity of the dam.  We recommend that the “high” hazard classification 
remain.  

Project Information 

A. Description of Dam 

The Rainbow Lake Dam is located in Section 32 of Fulton Township, Township 9 
North, Range 3 West, Gratiot County, Michigan (Refer to Site Location Map in 
Appendix B). 

The Dam consists of an earthen embankment approximately 1,000 feet in length 
with a height of 46-feet and maintains a normal head of 42-feet.  The embankment 
has a compacted clay layer and a top width of approximately 22-feet.  The dam 
impounds water from Pine Creek and has a normal impounded surface water area 
of 238 acres.   

There are two concrete spillway/inlet structures connected to concrete box outlet 
structures.  The southern structure is the original spillway for the dam and was 
constructed in 1964.  After the dam was breached in 1986, a second (now primary) 
structure was constructed.  This structure, completed in 1989, is operated to 
maintain legal lake levels, established in 1987 at 678.5 for winter level and 681.8 
(NGVD 29) for summer.  The original spillway is now considered an auxiliary 
spillway. 

The principal spillway has five stop log bays measuring approximately 54-inches 
each.  At the time of inspection all wood stop logs were still in place in each of the 
stop log bays.  The total spillway length along the perimeter of the auxiliary structure 
is approximately 177-feet.  The top of the spillway is set to the summer normal 
elevation of 681.8 (NAVD 29) and the bottom of the stop log bays is set at 677.5, 
one-foot below the winter normal elevation of 678.5 (NAVD 29).  The structure is 
connected to an approximately 200-foot long, 6.5-foot by 10-foot concrete box 
culvert.  A concrete apron at the downstream end of the box culvert dissipates the 
flow as it discharges to Pine Creek.  Please note, LRE did not record elevations of 
the dam or its components at the time of the inspection.  There are discrepancies in 
the elevations amongst the past reports.  The elevations listed are based on the 
2009 and 2006 Inspection Reports. 



Page 4 
 

The auxiliary spillway has three stop log bays and is difficult to access as the 
structure is separated from the embankment by water under summer normal water 
levels.  At the time of inspection all wood stop logs were still in place in each of the 
stop log bays.  The total spillway length along the perimeter of the auxiliary structure 
is approximately 134-feet.  The top of the spillway is set to the summer normal 
elevation of 681.8 (NAVD 29).  The structure is connected to an approximately 200-
foot long, 6.5-foot by 10-foot concrete box culvert.  A concrete apron at the 
downstream end of the box culvert dissipates the flow as it discharges to Pine 
Creek. 

A 4-foot by 4-foot crank driven sluice gate is mounted to the east side of the 
principal spillway and may be utilized as an emergency drawdown for the dam.  The 
sluice gate is accessed by a catwalk system on the south side of the spillway.  The 
sluice gate was not operated during the inspection of the dam. 

There are five monitoring wells located along the embankment to monitor 
groundwater elevations through the embankment.  The Rainbow Lake Maintenance 
Corporation (RLMC) monitors and records water levels on a monthly basis.  A copy 
of these recordings was provided to LRE and is included in Appendix A. 

B. Purpose of the Dam 

The Rainbow Lake Dam was constructed in 1964 for residential development 
purposes.  Recreational activities such as boating and fishing were also made 
available with the construction of the dam.  A portage path is incorporated into the 
embankment. 

C. Summary of Available Information 

The following summary is from the January, 2013 Inspection Report and includes 
past design, construction and maintenance on the dam.  This record is included for 
continuity and completeness. 

 1962-1964  Dam Constructed – Enslick Properties, Inc. 

 1980’s   Dam crest elevation raised from 687.4 to 689.0 due to  
    impoundment being close to overtopping several times. 
  
 1986    Dam overtopped and breached. 
 

1987 Legal Lake Level set – 681.8 for summer and 678.5 for 
winter 

 
 1989   Dam Reconstructed – STS Consultants 
 This project included the reconstruction of the earthen 

embankment, installation of monitoring wells, and the 
construction of an additional box spillway structure. 
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As-built plans are on file with the Michigan Department of Environmental, Great 
Lakes and Energy (EGLE), Land and Water Management Division, Dam Safety Unit 
and Gratiot County Drain Commissioner (GCDC).  Relevant drawings, including 
cross sections, profiles, details of outlet structures, etc. have been provided in 
previous dam inspection reports as included in Appendix C. 
 

D. Previous Inspection Reports 

Dam Inspection Reports completed in 2016 by Land and resource Engineering; 
2013 and 2009 by Spicer Group, Saginaw, Michigan; and in 2006 and 2003 by 
Fishbeck, Thompson, Carr and Huber, Inc. (FTCH), Grand Rapids, Michigan, are on 
file with EGLE and GCDC.  The 2009, 2013 and 2016 reports are included in 
Appendix C. 

 

Field Inspection 

Land and Resource Engineering (LRE) performed a visual inspection of the dam on 
May 20, 2019.  Photographs were taken and are included in Appendix D, respectively.  
Following is a summary of the visual observations made during the inspection. 

Earthen Embankment 

The embankment appears to be in satisfactory condition.  It is well vegetated with only a 
few small areas with a sandy/gravely surface from minor vehicular traffic.  No 
depressions, sinkholes, or beaching were observed in the embankment.  Several small 
burrows along the upstream side of the embankment were observed.  The wave 
protection (riprap) was found to be in good condition with no erosion.  Heavy riprap 
protection was found at the outlet of the box culverts and extends a sufficient distance 
downstream to protect the banks of the receiving stream.  The designated portage path 
near the south end of the embankment has a well vegetated surface but the wood 
beams that mark the path have been removed and ruts remain.  There were no 
apparent signs of seepage at the time of the inspection.   

 Spillway/Outlet Structures 

The spillway structures appear to be in good condition.  Inspection of the vertical walls 
within the spillway was limited to visual observations from the cat-walk.  The steel 
components appurtenant to the structures are rusting.  There is significant leaking 
between the stop logs.  At the time of inspection, the impoundment surface water was 
approximately 0.1-feet above the top of the stop logs.  The interiors of the box culverts 
were not inspected due to lack of access.  The wing walls and concrete apron were 
observed from the adjacent channel banks and appeared to have only minor cracking.  
The sluice gate was not operated or inspected.   
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Miscellaneous 

Site security needs improvement.  The fencing restricting access from Rainbow Lake 
Road does not extend to the water’s edge and the fencing around the wingwalls 
downstream of the spillways was in disrepair.  Warning signage on the spillways and 
box culverts were in good condition.  Buoys surround the spillways to discourage boat 
traffic. 

Structural Stability 

Based on the visual observations made during the field inspection, the overall structural 
stability of the dam is fair.  The earthen embankment does not show any signs of 
impending failure and the reinforced concrete structures have only minor cracking.    

Hydrology and Hydraulics 

A. Hydrologic Design Data 

A discharge request was submitted to EGLE.  The hydrologic information received 
is included in Appendix A. 

B. Contributing Drainage Area 

Pine Creek at Rainbow Lake Dam, DAM ID 616, Section 32, Township 9 North, 
Range 3 West, Fulton Township, Gratiot County, Michigan has a drainage area of 
83.7 square miles. 

C. Design Flood Determination 

The design flood is determined based on EGLE’s classification of the dam.  High 
hazard dams are required to convey the 200-year event or maximum observed 
event, whichever is greater.  EGLE determined that the 200-year peak inflow into 
the impoundment to be 5,800 cfs.   

D. Existing Spillway Capacity 

The EGLE Dam Safety Inventory Sheet has the maximum spillway capacity for 
Rainbow Lake Dam as 4,000 cfs, and the estimated design outflow discharge at the 
dam of 3,500 cfs.  No additional hydraulic calculations were performed as part of 
this report. 

E. Routing of Spillway Design Flood 

Routing of the design flood was not completed as part of this report.  According to 
past reports, a level pool routing analysis was completed as part of the dam 
reconstruction design in 1989.  The EGLE Flood Discharge Request indicates that 
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the 0.5% recurrence peak discharge into the impoundment is 5,800 cfs and the 
Dam Safety Inventory sheet indicates this discharge, after routing, was attenuated 
to 3,500 cfs. 

F. Flood of Record 

The largest flood of record occurred in 1986.  Actual recorded elevations were not 
available.  During this rain event, the dam was breached. 

 

Operations and Maintenance 

No formal, written operation and maintenance plan exists for Rainbow Lake Dam.  This 
dam does not require a full-time dam operator.  The Rainbow Lake Maintenance 
Corporation, the dam owner, has been regularly inspecting, monitoring and correcting 
issues as they are discovered.  We recommend that the owner continue these 
practices.  

Emergency Action Plan 

The existing Emergency Action Plan should be reviewed to ensure contact information 
is accurate. 



 
 

  

 

 

 

Appendix A 

EGLE Hydrologic Information 

Rainbow Lake Monitoring Well Recordings 2003-2019 
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Pete Buurstra

From: EGLE-wrd-qreq <EGLE-wrd-qreq@michigan.gov>
Sent: Thursday, June 6, 2019 5:38 PM
To: Pete Buurstra
Subject: RE: flood or low flow discharge request (ContentID - 168812)

 
We have estimated the flood frequency discharges requested in your email of May 24, 2019 (Process No. 20190318), as 
follows: 
 
Pine Creek at Rainbow Lake Dam, Dam ID 616, Section 32, T9N, R3W, Fulton Township, Gratiot County, has a drainage 
area of 83.7 square miles.  The design discharge for this dam is the 0.5% chance (200-year) flood.  The 50%, 20%, 10%, 
4%, 2%, 1%, 0.5%, and 0.2% chance peak flows are estimated to be 950 cubic feet per second (cfs), 1700 cfs, 2300 cfs, 
3200 cfs, 4000 cfs, 4700 cfs, 5800 cfs, and 6900 cfs, respectively.   (Watershed Basin No. 14C Maple). 
 
Please include a copy of this letter with your inspection report or any subsequent application for permit.  These 
estimates should be confirmed by our office if an application is not submitted within one year.  If you have any questions 
concerning the discharge estimates, please contact Ms. Susan Greiner, Hydrologic Studies and Dam Safety Unit, at 517-
284-5579, or by email at: GreinerS@michigan.gov.  If you have any questions concerning the hydraulics or the 
requirements for the dam safety inspection report, please contact Mr. Luke Trumble of our Dam Safety Program at 517-
420-8923, or by email at: TrumbleL@michigan.gov. 
 
 
-----Original Message----- 
From: DoNotReply@michigan.gov <DoNotReply@michigan.gov>  
Sent: Friday, May 24, 2019 10:40 AM 
To: EGLE-wrd-qreq <EGLE-wrd-qreq@michigan.gov> 
Cc: buurstra@lremi.com 
Subject: flood or low flow discharge request (ContentID - 168812) 
 
Requestor: Pete Buurstra 
Company:  
Address: 2121 3 Mile Road NW 
City: Comstock Park 
Zip: 49544 
Phone: 61630178788 
Date: 2019-05-24 
F50percent: Yes 
F20percent: Yes 
F10percent: Yes 
F4percent: Yes 
F2percent: Yes 
F1percent: Yes 
F0.5percent: Yes 
F0.2percent: Yes 
ContactAgency: None Selected 
ContactPerson:  
Watercourse: Pine Creek at Rainbow Lake Dam 
LocalName:  
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CountyLocation: Gratiot 
CityorTownship: Fulton Township 
Section: 32 
Town: 9N 
Range: 3W 
Location: Flow request is for the tributary area to the Dam 
FFR1: None Selected 
 



















 
 

 

 

 

 

Appendix B 

Site Location Map 

 

 

 

 

 

 

 

 



EXHIBIT A

DATE: November, 2019

PROJECT: 16-110

RAINBOW LAKE DAM

LOCATION MAP

2121 3 Mile Rd. NW
Walker, MI 49544
Ph: 616-301-7888
www.LREMI.com

GRATIOT COUNTY

CLINTON COUNTY

RAINBOW LAKE

DAM LOCATION



  

 

 

 

 

 

 

Appendix C 

Historic Dam Inspection Reports 

 

 

 

 

 

 

 

 

 

 

 

































































































































































































  

 

 

 

 

 

 

Appendix D 

Photographs 

 

 

 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Earthen dam – loking southeast 

 

Earthen dam – looking northwest 



 

Primary spillway 

 

Primary spillway 



 

Shoreline protection 

 

Spillway outlet to Pine Creek 



 

Rusting on metal components of dam – sand and paint 

 

Rusting on metal components of dam – sand and paint 

 



 

Rusting on metal components of dam – sand and paint 

 

Rusting on metal components of dam – sand and paint 



 

Rusting on metal components of dam – sand and paint 

 

Rusting on metal components of dam – sand and paint 

 



 

Primary and secondary spillways 

 

Stop logs at primary spillway 



 

Unrestricted access from Rainbow Lake Road – Extend fencing to water’s edge 

 

Cracking in concrete wall – fill with 2-part epoxy concrete sealant 



 

Chain link fence components in disrepair – reconnect post brace 

 

 

Chain link fence components in disrepair - Loose top tension wire 



 

Chain link fence components in disrepair – re-stretch and secure fabric 

 

Chain link fence components in disrepair – re-stretch and secure fabric 

 


