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Upper Saginaw River Dredged Material Disposal Facility 

 
Operational Management Plan 

 
June 11, 2008 

 
 

I.  General 
 
This Operational Management Plan (OMP) is intended to set forth the 
operational, monitoring, inspection, and maintenance requirements for the 
Dredged Material Disposal Facility (DMDF) for the Upper Saginaw River.  The 
United States Army Corps of Engineers (Corps) operates and maintains the 
DMDF until it is filled.  The State of Michigan, Department of Environmental 
Quality (MDEQ) issued a Certification to the Corps to discharge sediment 
dewatering effluent to the Saginaw River under Section 401 of the Clean Water 
Act (33 U.S.C. 1341) (See Appendix F for Certification).  
 
In accordance with Federal laws, policies and agreements, Saginaw County, as 
local sponsor, is obligated to meet the following conditions of local cooperation:  
 

a. Furnish all lands, easements, and rights-of-way necessary for the 
construction, operation, and maintenance of the facility;  

b. Hold and save the Corps free from all damages arising from construction or  
operation and maintenance of the DMDF and any betterments except for 
damages due to the fault or negligence of the Corps or its contractors.  
See Appendix D.  

   
Saginaw County, in its capacity as local sponsor, has received authorizations 
from the MDEQ regarding wetlands, floodplain, and storm water to the Saginaw 
River, under the Natural Resources and Environmental Protection Act (451 PA 
1994, as amended).  See Appendix I.   
 
 
II.  Description of the DMDF 
 
A.  GENERAL  
 
Saginaw Bay is located on the west shore of Lake Huron, approximately 90 miles 
north-northwest of Detroit, Michigan (see figure 1).  The Saginaw River is at the 
head of the 51-mile-long bay.  The Saginaw River generally runs north-south 
within the southeast corner of Bay County and empties into Lake Huron.  The 
Saginaw River channel is a Federally authorized commercial navigation project.  
The Federal Navigation Project (Project) has been divided into two segments for 
management purposes: the Lower Saginaw River and the Upper Saginaw River.  

5 



The Lower Saginaw River segment includes the lower 4.7 miles of the Saginaw 
River, from the Penn Central Railroad Bridge to the river mouth, and the 14 miles 
of channel in the bay (see figure 2). The Upper Saginaw River extends from 
approximately river mile 4.7 upstream to approximately the confluence of the 
Tittabawasee River and Shiawasee River.  
 
Material from Federal navigational maintenance dredging for the Upper Saginaw 
River will be placed into the DMDF. The dredging activity may be accomplished 
with either mechanical or hydraulic methods. If a third party wishes to place 
material into the DMDF, the process to request and obtain approval from the 
Corps is contained in Detroit District regulation, DM 1145-1-1 and Corps Policy 
Guidance Letter No. 47. 
      
The DMDF (shown in figures 3, 4, and 5 and Appendix B) encompasses an area 
of 2131 acres and is designed to provide storage capacity of 3.1 million cubic 
yards of dredged material for a minimum 20-year operational period.  It consists 
of three major features: the perimeter dike structures, two interior cross dikes, 
and a system of discharge weirs with floating skimmers.  The cross dikes divide 
the DMDF into a three-celled system.  A contractor- provided dredged material 
pumpout and pipeline distribution system would be utilized during each 
maintenance dredging event. The maintenance dredging activities will range from 
50,000 to 150,000 cubic yards of dredged material per year. 
 
B.  DIKES  
 
The eleven feet high clay perimeter dikes have a crest elevation of 591.0 feet,  
referenced to the North American Vertical Datum 1929 (NGVD29), a constant 
side slope of 1V to 2.5H, 10 feet wide crest, and an approximate 65 feet width at 
the toe.  The placement site is underlain by clay.  The perimeter dike consists of 
compacted clay obtained from on-site.  The interior cross dikes have a crest 
elevation of 591.0 feet. They have constant side slopes of 1V to 2.5H, and a 5 
feet wide crest.  The cross dikes each contain an interior weir that aids in the 
containment and control of water within the site.  A more detailed description of 
the dike structure will be included on the as-built drawings after construction of 
the facility is completed.  
 
 
C.  PIPELINE  
 
The location of the contractor-provided dredged material pumpout and pipeline 
distribution system will be located at the northern end of the DMDF.  See 
Appendix G for Pipeline Easement.  A small berm with a culvert will be 
constructed across the proposed mitigation area as a part of the inlet pipeline 
route.  The pipeline would discharge dredged sediments and transport water into 
                                                 
1 Figures may contain proposed acreage for DMDF but provide a general description of the DMDF.  Final 
configuration of the DMDF will be included in the As-Built Drawings. 
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the northern confinement cell.  Stoplog-type overflow weirs will be installed in the 
interior cross dikes to control the flow of water throughout the DMDF.  The 
dredged material will be hydraulically pumped into the containment cells and 
allowed to settle.  Initially each cell has the capacity to contain the sediments and 
transport water from a single dredging season.  The solids would then be allowed 
to settle.  A stoplog-type weir and effluent discharge line will be located at the 
south east corner of the DMDF, discharging into the Saginaw River.  The effluent 
would be monitored as required in the 401 water quality certification.  
 
D.  DISCHARGE WEIRS AND OIL SKIMMERS   
 
A discharge weir with an oil skimmer will be installed in each cross dike.  A final 
outlet weir with an oil skimmer, located at the southeast corner of the DMDF, will 
discharge effluent into the Saginaw River.  The approximate coordinates for the 
final outlet weir are 43-31-06 N, 83-53-22 W (degrees, minutes, seconds).  
Effluent monitoring will take place at this weir.  The weir will be equipped with 
floating oil skimmers to contain oil and debris within the facility.  A gate valve or 
similar type of valve will be installed on the downstream discharge pipeline to 
prevent any leakage from being released from the confinement area.  More 
detailed descriptions of the weirs and skimmers will be included on the as-built 
drawings.  
 
An additional discharge period may be required to accommodate managing 
water discharge due to storm events.  In the event of such occurrence, the 
discharge would be monitored as required in the 401 Certification. 
 
E.  CROSS DIKES 
 
The cross dikes separate the site into three distinct cells.  Cell A is located on the 
most northerly end of the DMDF.  Cell A will be the first cell filled and contains 
the current pipeline connection.  At first, the weir between cell A and cell B will 
remain closed, allowing for the material to settle out before releasing the water 
into cell B.  As cell A fills, water will be released sooner into cell B, where it will 
have time to settle until being released into cell C.  Cell C contains the outlet weir 
where the water will be released back into the Saginaw River.  After cell A has 
been filled close to capacity, it will be covered with cleaner material to act as the 
“cap” and the pipeline will be extended in order to release dredged material into 
cell B.  Cell C will then act as cell B’s secondary settling basin.  This 
management method maximizes removal of total solids from the final effluent and 
ensures the final effluent complies with the 401 Certification and manages wildlife 
exposure to dredged material.  Water will not be released from cell C until it 
meets the 401 Certification requirements.  Both cells B and C will also be capped 
with cleaner material after they become filled.   
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III.  Operation, Monitoring, Inspection and Maintenance  
 

A.  GENERAL 
 
The Corps shall operate and maintain the DMDF while it is being used for 
dredged material disposal.  Personnel assigned by the Engineering and 
Technical Services Office, Detroit District, Corps of Engineers shall be 
responsible for operating, monitoring, inspecting, and maintaining the DMDF.  
 
B.  PERIODIC INSPECTION  
 
Periodic inspections shall be made at the following times while the DMDF is 
operated by the Corps:  
 

1) Immediately prior to, during, and after maintenance dredging 
operations.  

2) At least once annually, if placement of dredged material is not 
scheduled during the calendar year.  

3) After periods of extreme adverse weather conditions in the area, 
i.e., intense rainfall or extended periods of hot weather.  

4) At any other time deemed necessary by the Corps. 
5)  The Corps will consider reasonable requests from DEQ for 

additional inspections.  If the Corps grants the request, DEQ 
staff will accompany Corps and/or County staff, if available, on 
additional inspections. 

 
The Corps shall provide the MDEQ Saginaw Bay District multi-media 
coordinator, and Saginaw County a schedule of all planned inspections and 
notice of any other inspections.  The MDEQ and Saginaw County may 
participate in any inspection.    
 
The DMDF should be inspected periodically between 15 June and 31 October 
for botulism.  See Section V.C.   
 
Whenever personnel are on site, they should be aware of any conditions, 
such as dust or odor.  During inspections, personnel should record the 
approximate water elevations in the cells. 
 

To facilitate inspections, there is a suggested check sheet contained in Appendix 
C.   
 
C.  ANNUAL INSPECTION AND REPORT  
 
During operation of the DMDF by the Corps, an annual inspection of the facility 
will be conducted jointly by representatives of the Corps and Saginaw County.   
The MDEQ Water Bureau Saginaw Bay District Supervisor will be notified of the 
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inspection date and MDEQ staff may participate in the inspection.   The annual 
inspection will include:   

1) A visual inspection of the dikes to assure their structural integrity 
(looking for seeps, animal burrows, sinkholes, settlement, erosion, 
unacceptable woody vegetation or tall vegetation that would hinder 
inspections, etc). 

2) An estimation of the volume of water in the cells. 
3) Inspection of the weirs, oil skimmers, gate valve, any monitoring 

devices, and appurtenant structures to assure that they operate 
properly. 

4) Assure signage is in place and serviceable.  
 
A report detailing the findings of the inspection will be prepared by the Corps.  
The report will cover inspection and maintenance of the DMDF and its 
appurtenances made during the period covered by the report.  If temporary or 
permanent repairs have been made, the dates and the type of construction, 
along with photographs of the repaired areas, would be included in the report.  
Photographs showing the facility in operation or its condition at the time of 
inspection would also be included in the report.  The annual report is in addition 
to periodic reports and reports required by the 401 Certification.  A copy of the 
annual report will be provided to the MDEQ Saginaw Bay District multi media 
coordinator upon request. 
 
 
D.  ACTION PLANS IN RESPONSE TO INSPECTION FINDINGS 
 
In the event an inspection determines that there is a problem with any aspect of 
the DMDF, it will be immediately reported to the Corps Chief of Operations.   It 
will be the responsibility of the Operations Office to ensure that the proper 
measures are taken to repair the problem.  
 
If dust is a problem, light spraying or reworking the interior would help to alleviate 
excessive dust and odor.  Mosquito populations may be controlled through 
dewatering with approval for a discharge from the DEQ pursuant to the 401 
Certification, and possibly reworking the interior to enhance drying.  
 
Water inside the facility must be tested prior to release, as required in the 401 
Certification, and must be coordinated with both the Corps Environmental 
Analysis Branch and MDEQ. 
 
IV.  Dewatering and Material Management 
 
A.  BACKGROUND 
 
The goals of the operational management plan include dewatering and 
densification of dredged material to properly dispose of sediments, maximize 
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storage capacity, and maintain acceptable water quality of effluent. The U.S. 
Environmental Protection Agency states in their Contaminated Sediments 
Remediation Guidance Document, that drying dredged material by means of 
natural dewatering is a technically feasible method of treatment when utilized in a 
dredged material disposal facility (DMDF).  
 
Evaporative drying will be used at this site.  It is an effective technique of natural 
dewatering of dredged materials. It permits maximum retention time for fine 
grained sediments to sufficiently settle out, a necessary process to meet the 401 
Certificate discharge requirements. Drying is also the most effective control 
method for preventing waterfowl botulism. 
 
Natural processes often need man-made assistance to effectively dewater 
dredged material since dewatering is influenced by climate and is relatively slow.  
Providing good surface drainage is a condition needed to speed the evaporative 
drying process. It allows evaporation to dry the dredged sediments from the 
surface downward, even when local precipitation exceeds evaporation. Good 
surface drainage should be achieved by proper dredged material placement and 
progressive trenching methods as described in EM 1110-2-5027. 
 
 
When natural dewatering is not possible, then additional dewatering techniques 
should be considered, such as placement of dredged materials in thin lifts, 
selective placement of dredged materials within each cell, and effective operation 
of interior weirs between each cell. The disposal area operations will be 
managed to provide a minimum of a three foot freeboard and to minimize ponded 
water below the goal of a nine month maximum water retention period. If it is 
necessary to minimize ponded water storage time in each cell to meet this goal; 
pumping of water, select dredged material placement, grading and interior filter 
cells may also be used to reduce suspended solids so that a discharge may take 
place. 
 
B.  PREDREDGED MATERIAL MANAGEMENT 
 
Predredged Management Activities includes site preparation. Immediately before 
a disposal operation, the desirability of vegetation within the containment area 
will be evaluated. Moderate vegetation may be beneficial because it helps 
dewater dredged material by transpiration and may improve the effluent quality 
by filtering. If vegetation is too thick, it could possibly hinder the dewatering 
operation. In this case, it may be more beneficial to grade existing topography 
from planned inlet locations toward the weir locations to facilitate drainage of the 
area. 
 
Two interior dikes have been constructed. The basic rationale behind their 
construction is to subdivide the area into manageable segments and/or to control 
the flow of dredged material through the disposal area. Control of material 
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placement is helpful to facilitate dewatering or to provide proper control of 
disposal area effluent. Interior dikes have the additional benefit of being able to 
be used as haul roads, if widened during future operations at the site. 
 
The perimeter dikes have been designed and constructed to prevent seepage of 
contaminated water from leaving the disposal facility.  The dikes are constructed 
entirely of low permeability compacted clay soils.  Construction included 
excavation of a six foot deep inspection trench to cut off any potential pathway 
through drainage tiles. 
 
The placement of the weirs and inflow pipes will help the efficiency of the 
dewatering process. Effective operation may require that the dredged material 
pipe location be moved periodically from one part of the site to another, to ensure 
a proper filling sequence and obtain proper surface elevation gradients.  
 
C.  MANAGEMENT DURING DISPOSAL 
 
Dredged materials will be placed into the DMDF by hydraulic means.  During 
hydraulic pump out the influent pipe will be placed at a location remote from the 
weir in each cell. This ensures that the dredged material slurry has sufficient 
retention time for natural settling of solids to attenuate the water borne materials 
before the effluent passes through the outflow weir and returns to the Saginaw 
River. Thus, coarse particles such as sand, gravel and clay balls will be rapidly 
deposited near the pipe while fine-grained silts and clays migrate further and 
settle from suspension along with adsorbed pollutants before reaching the weir. 
Oil skimmers shall be used to improve effluent water quality from the DMDF if oil 
and grease are present in the dredged material.  
 
The removal of water following the dredging operation will be expedited by 
managing inlet pipe placement and weirs during the disposal operation. Gains in 
long-term storage capacity of containment areas through natural drying 
processes will be increased by depositing material in such a way that it slopes 
continually and as practical toward the outlets weirs. Inlet pipes  are placed at 
various points in the inlet zone, discharging either simultaneously (multiple inlet 
pipes) or alternately (single movable inlet pipe or multiple inlet pipes discharging 
singly). A common practice that may be used is to use a single inlet pipe, 
changing its location between disposal operations. The result of this practice is 
the buildup of several mounds, one near each inlet pipe location. By careful 
management of the inlet pipe locations, a continuous line of mounds may be 
constructed.  When the line of mounds is complete, the dredged material will 
slope downward toward the weir. If the mound area is graded between disposal 
operations, the process will be repeated by extending the inlet pipe over the 
previous mound area and constructing a new line of mounds.  
 
Dredged material from the Upper Saginaw River will be placed into the DMDF.  
The dredging activity may be accomplished with either mechanical or hydraulic 
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methods, although placement of the dredged materials into the DMDF will be by 
hydraulic methods. 
 
The materials dredged from the Upper Saginaw River will be placed into the 
DMDF in such a manner that the material with higher contaminant levels would 
be dredged and placed first in any dredging season.  Dredged materials with the 
lower concentration of contaminants shall be placed last in any dredging season, 
forming “the interim cover”.   The dredged materials will be placed into the DMDF 
in accordance with the dredging work plan which will be completed by the Corps’ 
Detroit District office and provided to both Corps field personnel and MDEQ. 
 
 
D.  POST-DREDGED MATERIAL MANAGEMENT 
 
Periodic site inspections following the dredging operations will be performed.  
Once the ponded water has been decanted, site management efforts will 
concentrate on maximizing the containment storage capacity gained from 
continued evaporative drying and consolidation of dredged materials. 
 
E.  EFFLUENT MONITORING 
 
Effluent quality monitoring procedures shall be conducted as required in the 401 
Certification.  The site will be monitored to document the effluent discharge.  The 
site water will be tested prior to discharge to evaluate whether the effluent meets 
the 401 Certification requirements.  This testing information will be coordinated 
with the MDEQ a minimum of 10 days prior to a proposed discharge.  If the pre-
release wastewater characterization meets 401 Certification requirements and is 
approved by the MDEQ, the weir would be lowered and the effluent released to 
the Saginaw River.  The number of boards removed shall be minimized to 
prevent scouring of the dredged material settlement column by high velocities.  If 
the testing indicates that the pre-release wastewater characterization does not 
meet the 401 Certification requirements, then additional settling time would be 
allowed or other treatment methods will be employed, and the weir will not be 
lowered until further testing demonstrates that the water meets the 401 
Certification requirements. 
 
F.  GROUNDWATER MONITORING 
 
Groundwater monitoring wells have been placed outside of the perimeter dikes to 
monitor the effects of this project, if any, on groundwater.  Groundwater 
monitoring will be performed in accordance with the Groundwater Monitoring 
Plan, provided in Appendix H. 
 
V.  Wildlife Control 
 
A.  GENERAL 
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Wildlife exposure will be limited at the site through several controls.  Dredging will 
take place in the summer and fall.  The material in the site will be allowed to 
settle during the winter months, and due to ice conditions, exposure will be 
limited during the settling process.  During spring, the water in the site will be 
evaluated to determine if it meets the 401 Certification requirements and 
released when it does.  With many years of experience, we have found that 
dredged material is very high in nutrient rich soil and seeds, which causes 
vegetation to grow quickly. After the first year, vegetative growth will take place 
and further limit wildlife exposure in the site by stabilizing the sediment.   Wildlife 
exposure will also be limited by using only one cell for placement during the 
dredging operation.  
 
Vegetation control will be accomplished as stated in the Appendix C, however 
vegetation control will not be accomplished in the mitigated wetland area. 
 
B.  FENCING  
 
An eight feet high chain-link fence built around the entire perimeter of the DMDF 
will limit access to the site.   
  
C.  BOTULISM CONTROL  
 
Botulism poisoning occurs as a result of ingestion of a toxin produced by the 
spore forming bacterium Clostridium botulinum.    The conditions for growth of 
the spore are warm temperature, anaerobic conditions and an animal protein 
food supply. 
 
The most effective method of preventing botulism is to manage the DMDF with 
the objective of drying the dredged sediments, and to maintain close surveillance 
of the DMDF during high potential botulism periods.  Perched ponds and mud 
flats with warm stagnant water and dead fish or invertebrates brought up with 
dredged material facilitate botulism growth and should be avoided.   
 
Botulism Risk Period – If mud flats are present, botulism can occur when 
temperatures reach the mid 60s degrees Fahrenheit.  However, most of the 
botulism-related die-offs of waterfowl in the Saginaw Bay region have occurred 
when air temperatures are in the upper 80s and 90s. 
 
The most critical botulism period occurs between August 1st and September 30th.  
During this period, inspectors should watch closely for signs of waterfowl 
botulism and additional inspections may be required if hot weather conditions 
persist.   
 
Botulism sickness in waterfowl can be identified by the following symptoms which 
are a result of the extent to which the central nervous system is paralyzed: The 
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bird is unable to fly, but may still be able to swim or walk.  The bird can only sit, 
or flop on the ground, often not even being able to raise its head.  In this case, 
the bird will die from lack of food and water or may drown if it’s in deep enough 
water due to an inability to control its head.  Birds can survive if given fresh water 
and are protected from direct sunlight and predators. 
 
If avian mortality or illness occurs at the facility, the following actions would be 
taken immediately: 
 

1) Contact the Corps Chief, Environmental Analysis Branch at 313-
226-6752 who will contact the MDNR field representative. 

2) A small number (up to 6) of fresh, dead specimens of each species 
of bird involved in the die-off should be collected by the DNR field 
personnel for submission to the Wildlife Disease Lab for 
examination and botulism testing.  All other carcasses should be 
collected, placed in plastic bags, removed from the site, and buried 
or incinerated.  A single decomposing carcass (animal, fish or bird) 
can produce enough botulism infected maggots to kill many 
waterfowl.  

3) Sick specimens collected shall be given water and provided to the 
MDNR field representative for euthanasia or rehabilitation.  

4) If botulism is found to be the cause of dead or sick birds, the Corps 
shall work with the MDNR to determine the best course of action to 
minimize the effects of the outbreak event.  One aspect of this plan 
will be to begin an intense inspection cycle where sick and 
deceased birds are removed from the site on a continuous basis.  
The Corps will also work with the MDNR and USFWS to determine 
if additional measures should be implemented to prevent future 
outbreaks. 

 
 
VI.  Site Access/Control 
 
A.  FENCING  
 
Site access will be restricted through the use of a fence and gate.  
 
B. SIGNAGE  
 
Appropriate signage will be provided on the facility to warn the public about 
access restrictions to the site. 
 
VII.  Emergency Response Procedures 
 
In the event any condition or occurrence at the DMDF requires immediate 
attention, the Corps shall contact the MDEQ and Saginaw County immediately.  

14 



During the period of Federal operation and maintenance of the DMDF, the Corps 
shall have primary responsibility to take appropriate measures to alleviate any 
condition or occurrence that has the potential to threaten public health or the 
environment. 
 
 
Contact shall be made as follows: 
 
To the Corps: Wayne Schloop, Chief, Operations and Maintenance 
Division 
Phone   313-226-5013 
Email   Wayne.Schloop@usace.army.mil 
 
To MDEQ:    Brenda Brouillet, DEQ Saginaw Bay District Office’s multi-
media coordinator 
Phone   989-686-8025 
Email   BROUILLB@michigan.gov 
 
To Saginaw County: Jim Koski, Public Works Commissioner 
Phone   989-790-5258 
Email   jkoski@saginawcounty.com 
  
 
VIII.  Maintenance Transfer 
 
At the time the facility reaches capacity, a final cap or cover layer will be 
evaluated in accordance with Corps guidance documents, which are based on 
contaminant pathways.  If clean material is available from the navigation channel, 
that material will be used as a cover layer. 
 
Before transfer of the DMDF to Saginaw County, the Corps, in coordination with 
the County, will develop a long term Operations and Maintenance Plan that will 
meet all applicable local, State, and Federal requirements in effect at the time.  
The County will be responsible to follow this plan. 
  
The Corps will transfer maintenance responsibilities to Saginaw County, upon 
termination of the Corps use of the DMDF.  Dredged material discharge pipeline 
and associated equipment shall be removed by the Corps for the assumption of 
maintenance responsibility by Saginaw County.  
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Photo #1 – Aerial photograph of entire site prior to 
construction of the new DMDF 
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Photo #2 – Aerial photograph of entire site prior to 
construction of the new DMDF 
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Photo #3 – picture taken from the top of the exterior 
dike looking at the borrow area. 

 
 
 
 
 
 
 
 



OPERATIONAL MANAGEMENT PLAN 
 

UPPER SAGINAW  RIVER 
DREDGED MATERIAL DISPOSAL FACILITY 

SAGINAW RIVER, MICHIGAN 
JUN 2008 

                                                                              
APPENDIX B -  PHOTOGRAPHS 

 

 
 
Photo #4 – picture taken along the top of an interior 
cross-dike 
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Photo #5 – picture taken of outfall into Saginaw 
River. 
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Photo#6 – picture of perimeter dike outlet weir. 
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Operation and Maintenance Manual
Inspection Checklist Date: ___________________________________     

Inspector: _______________________________     
Upper Saginaw Dredged Material Disposal Facility

Saginaw River, Michigan

CONTAINMENT DIKES

Rating Location/ Remarks/ Recommendations

A The dike has little or no unwanted vegetation (trees, brush, or tall weeds). 

M
Minimal vegetation growth (brush, tall weeds, or trees 2 inches in diameter or smaller) is present 
within the zones described above. This vegetation must be removed but does not currently 
threaten the operation or integrity of the dike.

U
Significant vegetation growth (brush, tall weeds, or any trees greater than 2 inches in diameter) is 
present within the zones described above and must to be removed to reestablish or ascertain dike 
integrity.  

A There is good coverage of sod over the dike.

M

Approximately 25% of the sod cover is missing or damaged over a significant portion or over 
significant portions of the dike embankment.  This may be the result of over-grazing or feeding on 
the dike, unauthorized vehicular traffic, chemical or insect problems, or burning during 
inappropriate seasons.

U Over 50% of the sod cover is missing or damaged over a significant portion or portions of the 
dike embankment.  

A No trash, debris, unauthorized farming activity, structures, excavations, or other obstructions 
present within the easement area. 

M
Trash, debris, unauthorized farming activity, structures, excavations, or other obstructions present,
or inappropriate activities noted that should be corrected but will not inhibit operations and 
maintenance or emergency operations.  

U Unauthorized encroachments or inappropriate activities noted are likely to inhibit operations and 
maintenance, emergency operations, or negatively impact the integrity of the dike.

A No slides, sloughs, tension cracking, slope depressions, or bulges are present.

M Minor slope stability problems that do not pose an immediate threat to the dike embankment.

U Major slope stability problems (ex.  deep seated sliding) identified that must be repaired to 
reestablish the integrity of the dike embankment.

A No erosion or bank caving is observed on the landward or riverward sides of the dike that might 
endanger its stability.

M There are areas where minor erosion is occurring or has occurred on or near the dike 
embankment, but dike integrity is not threatened.

U
Erosion or caving is occurring or has occurred that threatens the stability and integrity of the dike. 
The erosion or caving has progressed into the dike section or into the extended footprint of the 
dike foundation and has compromised the dike foundation stability.

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable.  

3. Encroach- 
ments

Rating Guidelines
1.

2.

Rated Item

Sod Cover

Unwanted 
Vegetation 
Growth

4. Slope Stability

5. Erosion/ Bank 
Caving



Operation and Maintenance Manual
Inspection Checklist

Date: ___________________________________     
Upper Saginaw Dredged Material Disposal Facility Inspector: _______________________________     

Saginaw River, Michigan

CONTAINMENT DIKES, Continued

Rating Location/ Remarks/ Recommendations

A No observed depressions in crown.  Records exist and indicate no unexplained historical changes.

M Minor irregularities that do not threaten integrity of dike.  Records are incomplete or inclusive.

U Obvious variations in elevation over significant reaches.  No records exist or records indicate that 
design elevation is compromised.

A
There are scattered, shallow ruts, pot holes, or other depressions on the dike that are unrelated to 
dike settlement.  The dike crown, embankments, and access road crowns are well established and 
drain properly without any ponded water.

M There are some infrequent minor depressions less than 6 inches deep in the dike crown, 
embankment, or access roads that will pond water.

U There are depressions greater than 6 inches deep that will pond water.

A Minor longitudinal, transverse, or desiccation cracks with no vertical movement along the crack.  
No cracks extend continuously through the dike crest.

M
Longitudinal and/or transverse cracks up to 6 inches in depth with no vertical movement along the 
crack.  No cracks extend continuously through the dike crest.  Longitudinal cracks are no longer 
then the height of the dike.

U
Cracks exceed 6 inches in depth.  Longitudinal cracks are longer than the height of the dike and/or
exhibit vertical movement along the crack.  Transverse cracks extend through the entire dike 
width.

A Continuous animal burrow control program in place that includes the elimination of active 
burrowing and the filling in of existing burrows.  

M The existing animal burrow control program needs to be improved.  Several burrows are present 
which may lead to seepage or slope stability problems, and they require immediate attention.  

U Significant maintenance is required to fill existing burrows, and the dike will not provide reliable 
flood protection until this maintenance is complete.  

A No evidence or history of unrepaired seepage, saturated areas, or boils.

M Evidence or history of minor unrepaired seepage or small saturated areas at or beyond the 
landside toe but not on the landward slope of dike.  No evidence of soil transport.

U Evidence or history of active seepage, extensive saturated areas, or boils.

A
Fencing is in good condition and provides protection against falling or unauthorized access.  
Gates open and close freely, locks are in place, and there is little corrosion on metal parts.  

M Fencing or gates are damaged or corroded but appear to be maintainable.  

U
Fencing and gates are damaged or corroded to the point that replacement is required, or locks are 
missing or non functional.  

Key:  A = Acceptable.  M = Minimally Acceptable; Maintenance is required.  U = Unacceptable. 

Fencing and 
Gates

4.

Seepage

8.

10.

7.

9.

6.

Cracking

Animal 
Control

Rated Item
Settlement

Depressions/ 
Rutting

Rating Guidelines
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                APPENDIX C -  INSPECTION AND MAINTENANCE ACTIVITIES    
              Feature(s)             Inspection Activity Recommended Maintenance 
Exterior and Containment 
 
Cross Dike Weirs 
 
 
 
 
 
Perimeter Dike Weir 
     Steel Walkway 
 
 
  
    Sluicegate 
 
 
 
 
     Concrete Weir 
 
 
 

 
 

• Condition of CMP 
Pipes 

• Condition of stop logs 
and channel guides 

• Cover 
 
 

• Condition of metal:  
Grating, Framing, 
Handrails 

 
• Vertical Gate & 

Guides 
• Manhole 
• Handwheel 
 
• Stoplog & Guides 

 
• Cover & Lid 

 

 
 

• Repair/Replace  
 

• Repair/Replace  
 

• Repair/Replace  
 
 

• Repair/Repaint 
 
 
 

• Remove Debris 
 
• Remove Debris 
• Make sure mech 

works freely 
• Remove Debris 

Repair/Replace 
• Make sure hinges 

work freely 



 • Manhole Sump 
 

 

• Remove Debris 
 

 
Final Cover and Side Slopes 
 
 
 
 
 

• Wash out, rills 
• Settlement, slumping 
• Vegetation bare spots 

or distressed 
vegetation 

• Erosion exposing 
cover soils 

• Repair as necessary to 
maintain the integrity 
of the final cover 

Surface Water Drainage 
Ditches  
 
 
 
 

• Washouts/erosion, 
siltation, undercutting 
of banks 

• Vegetation distress or 
die outs (ditches) 

•  

• Repair eroded/washed 
out areas 

 
• Rework, reseed, 

fertilize and mulch 
vegetated areas 

• Refill, regrade and 
reseed, etc. washouts 

• Install additional 
erosion control (e.g., 
erosion control 
matting) as needed 

 
Vegetated Surfaces 
 
 

• Inspect for washout, 
rills, vegetation 
dieouts, bare spots, 
etc. 

 
 

• Inspect for sprouting 
trees and brush with 
deep root systems 

• Refill, regrade, rework 
seed, fertilizer and 
mulch  

• Install erosion control 
matting or other 
measure, if required 

• Remove 

Surface Water Monitoring • Label  



Point 
Rodent Damage • Severity 

 
 

• Location 
• Estimate 

Frequency/Population 

• Repair final cover if 
damage becomes 
significant 

 
• Trap if numbers 

become excessive 
Avian Species • Species Present 

• Activity of each 
species 

• Relative numbers of 
each species 
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                                   APPENDIX  E 
 
         RESPONSIBLE USACE, DETROIT DISTRICT PERSONNEL 
 
The following individuals from USACE, Detroit District should be contacted in the order 
indicated, if emergency assistance is required concerning the dredged material disposal 
facility. 
                                      
Chief, Detroit Area Office                                        6309 W. Jefferson Bldg 414  
                                                                                         Detroit, Michigan 48209 
                                                                                         313-226-1320 
 
Chief, Technical Services Branch                                    477 Michigan Avenue 
                                                                                         Detroit, Michigan  48226 
                                                                                         313-226-6797 
 
Chief, Operations Office                                                  477 Michigan Avenue 
                                                                                         Detroit, Michigan  48226 
                                                                                         313-226-5013 
 
Chief, Engineering & Technical Services Division         477 Michigan Avenue 
                                                                                         Detroit, Michigan  48226 
                                                                                         313-226-6444 
 
Deputy District Engineer                                                 477 Michigan Avenue 
                                                                                         Detroit, Michigan  48226 
                                                                                         313-26-6572 
 
District Engineer                                                              477 Michigan Avenue 
                                                                                         Detroit, Michigan  48226 
                                                                                         313-226-6762 
 
Normal Duty Hours are 8:00 am to 4:30 pm Monday through Friday. 
Refer all normal O & Maintenance inquiries, requests, etc., to: 
 
                                                    District Engineer (Attention: Chief, Operations Office) 
                                                    U.S. Army Corps of Engineers, Detroit 
                                                    P. O. Box 1027, Detroit, Michigan   48231 
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401 CERTIFICATION 
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PIPELINE EASEMENT 
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GROUNDWATER MONITORING 

PLAN 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Groundwater Monitoring Plan 

 

 

Groundwater monitoring will be performed at the Saginaw River DMDF for the bedrock aquifer 

wells located outside the perimeter of the DMDF and the shallow wells located on the outside 

slope of the perimeter dike.  The former wells will be monitored to determine the quality the 

bedrock aquifer and the latter wells will be monitored to determine the quality any shallow 

groundwater that may be present.  All wells will be monitored 3-4 times prior to the usage of the 

Saginaw River DMDF to establish background conditions.  All wells will also be monitored 

annually during the usage of the Saginaw River DMDF to determine if the DMDF is affecting 

groundwater quality at the DMDF site. 

 

Four (4) monitoring wells were installed within the useable bedrock aquifer formation outside the 

perimeter of the Saginaw River DMDF at depths ranging from 90 to 150 feet below the natural 

ground surface.  The locations of the wells in the bedrock aquifer are shown on the attached 

ground water well location map and are labeled as follows:  US-12-05, US-12A-05, US-13-05, 

US-14-05, and US-15-05.   The bedrock aquifer groundwater wells will be monitored for the 

parameters listed in Table 1. 

 

Fourteen (14) monitoring wells were installed on the outside slope of the perimeter dike of the 

DMDF at depths ranging from 15 feet to 30 feet below natural ground surface.  The location of 

these shallow groundwater wells are shown on the attached groundwater well location map and 

are labeled as follows:  US-01-08 through US-14-08.  The shallow groundwater wells will be 

monitored for the parameters listed in Table 1. 

 

All monitoring wells will be sampled 3-4 times prior to disposal of dredged material at the DMDF 

to establish background conditions.  Once disposal begins in the DMDF, the monitoring wells will 

also be sampled annually.  The parameters and frequency of well monitoring will be evaluated 

during the use of the DMDF during the first 5 years and may be modified based on the results 

obtained during the initial monitoring of the site.  Any changes would be coordinated with the 

MDEQ.  Sampling and analysis will be conducted pursuant to RRD Memorandum dated October 

22, 2004 (Subject:  Sampling and Analysis) and ASTM D6771 (Standard Practice for Low Flow 

Purging and Sampling for Wells).  Proper quality control will be implemented to prevent cross 

contamination during sampling procedures.   

 

 

 



 

 

Table 1 –Groundwater Monitoring Parameters and Test Methods 

Parameter 
Measurement Frequency 

During Operations  

Quantification 

Level 
Sample Type EPA Method

Static Water Elevation Annual  Direct 

Measurement 

 

pH Annual  Grab EPA Approve

Specific Conductance Annual  Grab 120.1 

Total Inorganic Nitrogen 

(Ammonia + Nitrate + Nitrite) 

Annual 20 ug/l Grab 353.2 

Total Phosphorus Annual  Grab 6010B 

Chemical Oxygen Demand Annual 5,000 ug/l  410.4 

Total Polychlorinated 

Biphenyls (PCBs) 

Annual 0.5 ug/l Grab 8082A 

Available Cyanide Annual 5 ug/l Grab 9010 

Arsenic Annual 1 ug/l Grab 6010B 

Chloride Annual 1,000 ug/l Grab 4500-CL

Dissolved Sodium Annual 1,000 ug/l Grab 7770 

Cadmium Annual 0.2 ug/l Grab 6010B 

Chromium Annual 2 ug/l Grab 6010B 

Copper Annual 2 ug/l Grab 6010B 

Lead Annual 1 ug/l Grab 6010B 

Mercury Annual 0.2       ug/l Grab 7471 

Nickel Annual 25 ug/l Grab 6010B 

Zinc Annual 10 ug/l Grab 6010B 

2,3,7,8, TCDD Annual 10        ug/l Grab 1613, Revisio

1,2,3,7,8-PeCDD Annual 50  ppq Grab 1613, Revisio

1,2,3,4,7,8,-HxCDD Annual 50    ppq Grab 1613, Revisio

1,2,3,6,7,8-HxCDD      Annual 50    ppq Grab 1613, Revisio

1,2,3,7,8,9-HxCDD Annual 50   ppq Grab 1613, Revisio

1,2,3,4,6,7,8-HpCDD Annual 50  ppq Grab 1613, Revisio

OCDD Annual 100  ppq Grab 1613, Revisio

2,3,7,8-TCDF Annual 10   ppq Grab 1613, Revisio

1,2,3,7,8-PeCDF Annual 50    ppq Grab 1613, Revisio

2,3,4,7,8-PeCDF Annual 50    ppq Grab 1613, Revisio



1,2,3,4,7,8-HxCDF Annual 50    ppq Grab 1613, Revisio

1,2,3,6,7,8-HxCDF Annual 50   ppq Grab 1613, Revisio

2,3,4,6,7,8-HxCDF Annual 50    ppq Grab 1613, Revisio

1,2,3,7,8,9-HxCDF Annual 50   ppq Grab 1613, Revisio

2,3,4,6,7,8-HpCDF Annual 50    ppq Grab 1613, Revisio

1,2,3,4,7,8,9-HpCDF Annual 50   ppq Grab 1613, Revisio

OCDF Annual 100  ppq Grab 1613, Revisio

 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

US-12-05(MW)

US-13-05(MW)

US-14-05(MW)

INNER WEIR STRUCTURE

INNER OVERFLOW WEIR STRUCTURE

NORTHING EASTING

US Army Corps
of Engineers
Detroit 
District

SHEET
NUMBER

OF:

1
1

  

 

US-12A-05(MW) 

(nested)

0600’ 600’

SCALE:  1" = 600’

MONITORING WELL LOCATION

DEPTH *

US-15-05(MW)
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MDEQ PERMIT 
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AS-BUILT DRAWINGS 
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