TIN CUP CREEK
INUNDATION STUDY FOR

THE AREA EAST OF “REACH 8§~
September 7, 2001

GENERAL SCOPE:

The purpose of this study is to produce an inundation map for the lower reaches of
Tin Cup Creek that will delineate an estimate of the outer perimeter of the area that
would be impacted by a “Clear Weather” breach of Tin Cup Dam. Tin Cup Dam
is located approximately 13 miles upstream from the study area.

Prior to this study a breach analysis for Tin Cup Dam was concluded by Laurence
Stroky, P.E. of the Montana Department of Natural Resources and Conservation.
This DNRC study developed breach flows for the dam and modeled the flood
flows from the dam to a point on Tin Cup Creek identified as “Reach 8, which is
just upstream from an existing bridge on Highway 93 near the town of Darby. Our
study is limited to the area east of “Reach 8” of the DNRC model and cxtends to
the Bitterroot River, which is the terminus of Tin Cup Creek. As directed by the
USFS and the Tin Cup Water District we have taken the breach flows for our
analysis directly from the DNRC report . Our study does not attempt to validate
the DNRC model but simply considers the affects of the predetermined breach
flows on the study area.

HYDRAULIC STUDY:
I. General

Two general breach scenarios were considered for this study. The first case was 1o
consider breach flows with the dam at normal full pool elevation, approximately
equal to the top of the cxisting spillway, which is elevation 6284.3. The flow at
“Reach 8” taken from the DNRC model for this scenario is 5,255 cfs. The second
case represented a breach of the dam while a temporary dike was in place raising
the dam pool elevation to 6286.3. The DNRC model flow at “Reach 8 for this
stage was given as 6,326 cfs.

I1. Site Survey
Six cross sections were surveyed between “Reach 8” of the DNRC analysis and

the Bitterroot river. The locations of these sections are shown on Exhibit A of this
report. All sections were tied to USGS NAVD 88 datum.



. HEC-RAS Analysis

A HEC-RAS computer model was developed for the lower reaches of Tin Cup
Creek using the surveyed data and flows provided by the DNRC. As a method of
calibration, water surface profiles were computed using the flows for the 2 year
(Q2) and the 100 year (Q100) reoccurrence intervals. The computed water surface
elevations and stream depths for the Q2 event were compared to the “bank full”
widths and channel depths from the surveyed cross sections and for the Q100
event the computed water surface at the Highway 93 crossing was compared to the
clevation for the same flow computed by the Montana Transportation Department
as shown on the bridge plans (Federal Aid Project No. RTF-BRF 7-1(36)23, dated
5-19-92). Both computed profiles produced favorable results and our model was
assumed valid for the purpose of this study.

DISCUSSION:

The HEC-RAS analysis highlighted two major points of constriction to the
anticipated breach flows, the first being the Highway 93 bridge over Tin Cup
Creek and the second consisting of two existing adjacent bridges over Tin Cup
Creek located on Water Street approximately 1,000 feet downstream from the
Highway 93 crossing. Inundation areas were developed assuming that these
structures, as well as the roadbed, remain in place during a flood event.

In determining the inundation area we assumed that the sharp bend the natural
channel makes just before reaching Highway 93 directly east of “Reach 8 will act
to dissipate some of the energy and velocity of the breach flows. For this reason
we believe it is possible that flows will back up behind the bridge and would not
cross over the highway in any significant amount before filling all low lying areas
west of Highway 93. We have calculated that approximately 3,500 cfs can pass
through the existing bridge opening at the Highway 93 crossing before
overtopping the roadway. The most significant difference between the two breach
flow cases considered (Case 1- Pool at the spillway crest and Case 2- Pool 2’
above the spillway crest) would be the depth of water impounded in the area west
of Highway 93. We estimated that the larger flow associated with the higher pool
elevation will result in approximately 40% more water being impounded behind
the Highway 93 bridge than for the smaller flow associated with the normal full
pool elevation. This larger volume of stored water increases the probability that
some localized flow across Highway 93 may occur at the existing low point in the
road near the present Sinclar gas station at the south edge of Darby.

The restriction of the two downstream Water Street structures is much more
significant than that of the Highway 93 bridge. These bridges only have capacity
to carry approximately one fourth of the anticipated breach flows (1,350 cfs)
before overtopping the roadway. The area between Highway 93 and these
structures is a broad flood plain. Once flows exceed the capacity of the natural
channel and - water overtops the existing creek banks east of Highway 93 we



anticipate that water would travel overland as sheet flow and follow the natural
downhil grade to the river.

In addition to the area that would be directly affected by the flooding mechanism
outlined above we have also considered the possible impact from the breach flows
exiting the natural, relatively narrow, constriction of the canyon just upstream
from “Reach 8”. It is our opinion that a strong “surge” flow would hit the highway
before making the existing 90 degree river bend sending a percentage of the flow
over Highway 93 at this point. As can be seen in the attached aerial photo (Exhibit
A) the direct distance from the mouth of the canyon near “Reach 8” east to the
Bitterroot River is approximately 1400 feet, this is compared to the 5000 feet
which is the distance traveled along the current creek channel to the Bitterroot
River. Highway 93 is the only barrier preventing the breach flows from taking this
direct line to the river making it very probable that some water will cross the
highway at least for a short period of time. This would also be a likely location for
debris being carried by the breach flows to be deposited, possibly altering the
course of the flow, and would be another reason to include this area in the
Inundation map.

CONCLUSION:

Due to the numerous man-made impediments to the natural coursc of Tin Cup
Creek, such as, the Highway 93 road fill, bridges, buildings, etc., and the
accompanying potential for drastic impacts of debris to the possible course the
flood flows take, it is difficult to use only conventional modeling approaches to
determine the boundary of the inundation area for a “Clear Weather” breach of Tin
Cup Dam. It is our opinion that the inundation area we have shown (Exhibit B)
provides a reasonable estimate of the area that could be impacted by breach flows
and can be used as a guide to develop evacuation and warning plans and
procedures.

In determining the inundation area no attempt has been made to differentiate
between areas of severe flooding (greater than 2’ in depth) and minor flooding (6”
or less in depth) but only to delineate an estimate of the outer perimeter of the area
that would expect to be flooded by a “Clear Weather” breach of the dam.

Mike Jensen, P.E.
Montana P.E. No. 13098PE
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BREACH ANALYSIS

TIN CUP DAM
I APRIL 2000
DNRC
L. SIROKY
’—iNORMAL BREACH | BREACH | BREACH | BREACH | BREACH FILE
SERVOIR | WIDTH TIME FLOW FLOW @ | ELEVATION | REFERENCE
LEVATION | (FEET) (HR) @DAM | REACHS | @ REACHS NAME
83.3 25 3 2453 1847 3893 8 TIN8325.HOU
§83.3 50 3 4319 3041 38953 TIN83Z0.HOU
_[33.3 75 3 6144 4082 31896.3 TINS3S.HOU
6284.3 75 3 7353 52155 3897.5 TINS4 R HOU
§5.3 75 3 B663 5529 31897.7 TINSEHOU
86.3 75 3 10049 6326 3898.4 TINS6.HOU
iET.E 75 3 11473 T208 3899.0 TINE7.HOU
88,3 75 3 12432 7712 1899.5 TINSS® HOU
ﬁﬂ.s 75 5 11914 7652 3899.4 TINB875.HOU
88.3 150 4 21275 11193 3901.7 TINBS.HOU
62933 75 5 18565 12028 3902.2 TIN9375.HOU
lsuj 252 5 42797 21010 3906.2 TIN93.HOU
6295.3 75 5 21611 14230 1905.8 TING575.HOU
19‘5.3 300 5 52951 25412 3907.7 TINS5 HOU
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