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. DECEMBER 12. 1977

TO: Robert Johmson, City Engineer Fro m: Jerry Dulgar, City Maunager

I have discussed the pbtential liability of‘the City as owners and
operators of a Dam with the City Attormey. His opinion is that our
potential liability is no greater when we have the gates open a minimal
amount to control the river level, than they are when the gates are
closed. A

Therefore, I want you to leave the daﬁ aceessible to the people,
unless the gates are wide open, or for.a drawdown for repairs or something

~of that nature, or during an extremely high water period such as spring

runoff.
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OPERATION AND MAINTENANCE

RUM RIVER DAM
ANOKA, MINNESOTA

General

The purpose of this manual is to provide general information and
advive relating to the operation and maintenance of the Anoka Dam. It
is intended to be used with the as-~built drawings and construction spe-
cifications prepared by Barr Engineering Co., Minneapolis, Minnesota.
Much of the information included in this manual was prepared during the

preliminary and final design of the Anoka Dam.

Flashboard and Tainter Gate Operation

The manner of operation of the gates and flashboards will have
a bearing on the pool levels during flood. The tainter gate must be opened
and the flashboards removed if undesirably high flood levels are to be

avoided.

If the boards are not removed prior to the spring flood, it can
be expected that the flashboards will be lost on the average of once every
three years. If the flashboards are not removed they will fail automat-
ically at a stage of 848.5, due to a weak link connection. The boards
will be lost downstream and it will be necessary to replace the flashboards
with new materials. In addition, there may be occasional losses due to ice
pressure during the winter. The loss of the flashboards due to floods can
be minimized by removing them about two weeks prior to expected floods
based on predicted flood discharges. Removal of flashboards according -

to the following procedure is recommended:

1. When the pool is below elevation 845.0, the tainter
gate should be closed.
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‘ D, Uhen the nool is at eievation 845.0, the tainter
gate should ve opened as necessary to hold the

so0L Level at approximately elevation &«

3. ‘When the discharge exceeds about 2,300 cubic fezet

te is wide open. When the

o

2L%5.0, even though the Z

)]
3

pool level reaches elevation 8L7.0 and is still rising

e

3
‘ . the flasnboazards shculd te manually tripped. I they
nave not been removed they will automatically cdrop at

approximately 8LS.5.

L. When the flashboards nave been removed and the gate
is wide open, there is no way to further increase the
discharge capacity, and the river will rise as necessary
to pass the flood flow., As the flood recedes, the

oe left open uniil-the ool reaches elevation CL5.0.

3

Therealter, the gate sinould be gradually closed to nhold

. the pool at atout elevaiion 845.0.

o
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5. Zy the time vhe Tlow rz:o=z=les to-adbout 5,700 cubd
per second, the gate will be completely cliocsed. Th

—~ - 0o0l evel will then ciniinue to fall as the flow receces,

o]

reaching elevation ck2.3 at a flow of 1,000 cubic Tzes
per seccad. At that tcoint, the tainter gate can again boe
cpened completely to permit reinstallation of the Ilesh-—

boards without water flowing over the dam.

6. When the flashboards are in place, the gate can bde clcsed

£

" and normal operations rssumed according to paragrapns 1 an

2 on the preceding page.

Waen the Tlashboards are replaced, i1t is ilmportant that they Te

. replaced with the material and in the manner as specifiecd in the as-bulld
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plans and specilications. It is also important that the weak lirk wire

e e deds

be replazced with & wire tnat has Tteen itested to fail vetween 900-1130

pounds tensile surengin. The replacement of this weak link wire should

be completed in accordance with the diegram included in the appendiz or

4
v

the as-buil

plans. Also, the trip rope should be replaced in the manner

as snown on the as-built plans.

Tainter Gate

Maintenance

There are several miscellaneous maintenance items which should

be checked on an annual basis including:

1.

The level of the 50 percent glycol solution in the
gate heater should be checked in the fall before the
heater is operated. ZEvery three years the solution
should be dreined and replaced with a fresh solution.
A drain is located uncer the fixed crest slab througnh

the west piler of the tainter gate structure.

The temperature setting for the gate heater thermostat
can be adjusted if it appears that the gate heaters are
not operating satisfactorily. In any case the thermostat
should not be set above 42° F, without an investigation
of the errTects of the stresses caused by this temperature

on the structure. .

The gate pinion should be greased with a heavy duty

axle grease.

The condition of the gate seals should be checked and

noted.

There are several operasional aspects of the gate
hoist that should be checked over carefully. These

are included in the manufacturer's maintenance manual.




>. Instructions for lubrication of the gate hoist ure
listed on the lubrication plate which is located on

the gate hoist.

ne dam is an Amberson tyve structure with stilling vasin cn
foundation slabs with the Iixed crest portion 236 feet long. Ths teinter
gate spillway is 20 feet wide and is an ogee type spillway with an &8
Toot stilling basin. The west abutment is on pile footings and serves
mainly for erosion control along the bank and downstream o ‘the den.

The west abutment and tainter gate spillway both allow public access

and use of the facilities.

There are two rows of steel sheeting under the dam, boch
serving as seepage cutoffs. The front row is new sheeting and a second
row 19 feet downstream of the new sheeting was part of the old structure.
To monitor the effectiveness of these seepage cutoffs a piezometric
systen was installed under the foundation slabs. Three tubes are located
in every other dbuttress wall under the fixed crest slab as shown on
Sheet 19 of the as-built plans. Piezometiric readings should be taxen
at least once each year. The readings should be taken when there is
maximua differential head or when the tailwater is low, elevation 332,

or lower and the headwater at the top of the flashboards.

The readings should bé recorcded and compared to previous rezlings.
The readings are taken by measuring Irom the edge of the piezcmeiric tube
to the water level in the tube then subtracting the value from 33G.5
to cdetermine the piezometric level. Piezometric levels in the upstream

tube would be approximately elevation 838. Piezometric levels in tlhe

@]

ther two tubes would be epproximately elevation 832. If viezomeiric

-
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levels are higner tghan these, an investigation should be conducted %o

cevernine the cause.




During construction it was noted that two of the stcel shces
piling had torn interlocks at approximately elevation 818. The lccziion
is shecwn on Sheet 20 of the as-built zlans. The damage occurved during
driving possidbly oeczuse of buried oovstructions. It was decidisd thav
a polyvinyl sheat would be installed upstream of the dam a% eleveisicnh
832.5 to provide additional seepage cutoff. The piezometric levelis

in the tubes downstream at this location could be slightly higher than

the otners and should be monitored more freguently.

Any future work in the area of this polyvinyl sheet should e
¢ Y

done carefully to avoid puncturing or destroying the sheet.

Downstream Scour

Alter severe floods, the downstream pool should be checked
to determine if any serious scour occurred. Sections should be taken
after floods of 10,000 cfs or greatar or at least every three years and
compared with the latest previous soundings. If it appears that sericus
scour aas occurred or that the existing riprap has been significantly
disturbed, steps shou.ld be taxken to replace the riprap or to otherwise
remedy the provlem. Contours drawn from soundings taken after final

construcition are shown on Sheet 1 0f the as-built plans.

Inspections

A comprehensive inspection of the dam should be conducted every

ten years. That inspection should include all of the following itexms:
1. Analysis of the record of piezometer readings.

2. Inspection of all concrete surfaces for deterioration

Oor wear.

3. Uncderwater inspection of tainter gate spillway, still-

ing basin, upstream and downstream sheet piling.




L. ZInspection of all painted surfaces including tainter

5. A report of the condition of the structure and

recomnended maintenance.




APPENDTIX



Flood Frocuencvy

The Anoka Dam is located on the Rum River less than a mile from
its confluence with the Mississippi River. The nearest U.S. Geolozical

Survey gage is located at St. Francis upstream of Anoka.

The discharge of the Rum River has been gaged near St. Francis

-

or
a period of about thirty-two years. Utilizihg the record of measured
flows, adjusted for intervening drainage area, a discharge frequency curve
for Anoka was prepared. The curve indicates the probable flood dischargze
which could be expected for various recurrence intervals. For instance,
the curve indicates that a flood flow of 16,000 cubic feet per second can
be expected to occur on the average of once in 150 years. The greatest
flood in the period of record was 11,400 cubic feet per second. It

occurred in 1965.

The dam is designed to handle all flood flows up to 16,000 cubic
feet per second. Because of the tailwater conditions prevailing, the
critical discharge for various parts of 'the dam are frequently at rela-
tively low flood flows. Because the tailwater rises rather rapidly at
high discharges, it is probable that flood flows even greater than

16,000 cubic feet per second can be passed without damage to the dam.

Hydraulics

Since the new dam essentially replaces the old wood structure
hydraulically, the headwater and tailwater curves for the new structure
are similar to thosé of the old structure. Four headwater curves and
one tallwater curve are enclosed. The headwater curves show levels for
discharges with flashboards inplace and for the fixed crest dam without
flashboards. Both are also shown with the tainter gate open and with
the taintef gate closed. Also shown on these headwater curves ara stages
for St. Francis. Since St. Francis has the nearést gage, flood warning
information from the Environmental Sciences Serviée Administration is
usually given in terms of expected stage at St. Francis. Using that
information, expected stages at Anoka can be obtained Irom the headwater

CUuUrves,



The enclosed tailwater curve shows the elevation of the water
surface just downstream of the dam for various flows of the Rum River.
This curve represents the existing tailwater condition which was not
changed by construction oi the new dam. The curve was computed on the
assumption that the Mississippi River could be at a relatively low level
at the time that the flood occurs in the Rum River. This is a coaserva-
tive assumption because a higher level in the Mississippi would causc a
similarly higher tallwater level in the Rum River .at the downstream side
of the dam. The higher tailwater, in turn, would reduce the stress on

the dam.



MANUFACTURERS AND SUPPLIERS

Globe Lite on Steel Standard

Sterner Lighting
Winsted, Minnesota 55395

Buttress Lighting

Kim Lighting and Manufacturing Co., Inc,
1467 Lidcombe Ave.
El Monte, California

Gate Hoist

Murry Machinery, Inc.
P. 0. Box 1167
Wausau, Wisconsin 54401

Tainter Gate

Maxson Corp.

500 Como Ave,

P. 0. Box 3585 i

St. Paul, Minnesota 55103

Tainter GCate Seals

Rubber Specialties Inc. (supplier)
8117 Pleasant Ave. So.
Minneapolis, Minnesota

Huntington Rubber Mills (manufacturer)
Box 570
Portland, Oregon 97207

Paint on Handrails and Gate

Michel Sales Co. (supplier)
1400 Selby Ave.
St. Paul, Minnesota 55104

Koppers Co., Inc. (manufacturer)
612 Chatham Center
Pittsburg, Pennsylvania 15219

Gages

Standard Signs Inc.
3190 East 65th Street
Cleveland, Ohio 44127




MANUFACTURERS AND SUPPLIERS

Plague

Wonderly Division of Coucord
Industries Inc.

1243 Egan Industrial Blvd.
St. Paul, Minnesota 55118

Handrails

Standard Iron and Wire
2930 North 2nd St.
Minneapolis, Minn.

Foundation Drain Covers and Frames

Neenah Foundry Company
Box 729
Neenah, Wisconsin 54956
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