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DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN 48231-1027 

September 20, 1988 

Great Lakes Hydraulics and Hydrology Branch 

Mr. Bruce E, Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigan flPsnurrP.s 

P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

Submitted for your review and approval is a copy of the hydraulic 
calculations for the City of Manistique, Michigan Flood Insurance Study. 
Enclosed are the HEC-2 100-year unencroached and encroached runs and a 
brief write up dealing with items that will assist the review process, 
including a map showing the location of the field surveyed cross 
sections along with the corresponding section numbers in the computer 
run. 

Since FEMA has requested the submittal of this report as soon as 
possible, a response from your office within two weeks would be 
appreciated. If you have any questions regarding the enclosed data, 
please contact Mr. Darryl Dolanski at (313) 226-4761. 
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P. M. O'Dell, P.E. 
Chief, Engineering Division 
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Submitted for your review and approval is a copy of the hydraulic 
calculations for the City of Manistique, Michigan Flood Insurance Study, 
Enclosed are the HEC-2 100-year unencroached and encroached runs and a \ 
brief write up dealing with items that will assist the review process, ', 
including a map showing the location of the field surveyed cross 
sections along with the corresponding section numbers in the computer 
run. 

Since FEMA has requested the submittal of this report as soon as 
possible, a response from your office within two weeks would be \ 
appreciated, If you have any questions regarding the enclosed data, 
please contact Mr. Darryl Dolanski at (313) 226-4761. 

Sincerely, 

P. M. O'Dell, P,E. 
Chief, Engineering Division 
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CITY OF MANISTIQUE, MICHIGAN 
FLOOD INSURANCE STUDY 

HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

The following paragraphs describe the data, methodology and 
assumptions used in performing the hydraulic analysis for the 
City of Manistique, Michigan Flood Insurance Study. 

River cross ~~~+inn~ 11~Prl in thP HR~-? mnrlPling of the 
Manistique River were field surveyed in 1987 and 1988. 
Additional cross sections were generated as appropriate by 
repeating sections and interpolating new sections based on 
adjacent field cross sections. Addendum 1 shows the location of 
the cross sections. 

Roughness coefficients (Manning "ntt values) were determined 
based on photographs and narrative descriptions provided from the 
field surveys. 

A starting water surface elevation of 579.7 feet NGVD was 
used. This elevation is the June long-term monthly mean level 
for Lake Michigan. 

A split flow analysis was performed for the Manistique River 
in the vicinity of the Manistique Pulp and Paper Mill Dam. 
Separate HEC-2 runs were made for the flume structure and the 
natural river channel adjacent to the flume. A rating curve was 
developed for the flume outlet based upon the assumption that all 
three lower gates would be fully open during a 100-year flood 
event and 2100 cubic feet per second (cfs) would be passing 
through the powerhouse. The rating curve includes weir flow over 
the east flume wall, which overtops before the west wall. 
Addendum 2 shows the rating curve calculations for the flume 
outlet. 

A rating curve was similarly developed for the dam's upper 
gates to determine the headwater elevation above the dam 
corresponding to a 100-year discharge, as well as the flow 
distribution between flume and river. The six gates which 
discharge into the river were assumed to be fully open during a 
100-year flood based on a telephone conversation with a 
representative from the Mill. Only five of the eight gates which 
discharge into the flume were assumed to be fully open when 
calculating the flume inlet rating curve. The three gates west 
of the abandoned powerhouse were not used since they are 
currently closed and no lifting mechanism exists, The powerhouse 
bays were also not used in any calculations since they have been 
stoplogged shut. Addendum 3 shows the rating curve calculations 
for the upper gates. Based on these rating curves and a 100-year 
discharge of 20,000 cfs, the resulting water surface elevation 
upstream of the dam would be 609.5 feet NGVD, and the flume and 
river discharges would be 9,300 and 10,700 cfs, respectively, 
assuming no submergence of the upper gates. 



The upper gates were checked for possible submergence due to 
high tailwater in the flume and/or river by running a series of 
discharges in both the flume and river HEC-2 models up to the dam 
and determining the resulting tailwater rating curves. Based on 
the previously determined discharges of 9,300 cfs through the 
flume and 10,700 cfs through the river, it was determined that 
submergence due to the river would not occur, and submergence due 
to the flume would be five percent, which was considered 
insignificant. Therefore, the elevation of 609.5 feet was used 
in the HEG-2 model at the first cross section upstream of the 
dam. Submergence calculations are included in the rating curve 
calculations in Addendum 3, as well as the tailwater rating 
curves. 

Based on these hydraulic computations, the discharge through 
the flume would result in only minor overtopping of the east 
flume wall at the downstream end. The amount of flow over the 
flume wall was considered negligible so further adjustment of 
flow distribution between the flume and river was not made. 
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FOR STONE WEIGHING 
165 LBS. PER CU FT. 

ADAPTED FROM REPORT OF 
SUBCOMMITTE ON SLOPE 
PROTECTION, AM. SOC. CIVIL 

~---+---+- ENGINEERS PROC. JUNE 1948 
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2 3 
EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET 

Figure 5.2.4 Size of stone that will resist displacement for various 
velocities and side slopes. (From Hee 11, 1967). 
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