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APPENDIX F

TEST DRAWDOWN 1992 OF
LITTLE GOOSE AND LOWER GRANITE DAMS
EXISTING STRUCTURES AND FACILITIES SURVEILLANCE

1. INTRODUCTION.

In accordance with recommendations contained in the Record
of Decision for the 1992 Options Analysis Document/Environmental
Impact Statement for the Columbia River Salmon Flow Measures, a
test drawdown of Little Goose and Lower Granite Reservoirs was
conducted during the period of 1 to 31 March 1992. The drawdown
test enabled the Corps of Engineers to evaluate the effects and
feasibility of conducting reduced reservoir water levels on a
regular basis. The lowering of water levels within the reser-
voirs theoretically would increase instream velocities that would
potentially move the salmon smolts downstream at a faster rate,
which would theoretically increase their survival.

Coordination meetings and site inspections between railroad,
State Departments of Transportations, Port Authorities, City,
County, and State officials, and other parties involved to
establish damage potential, and to assess damage, to existing
facilities and structures due to drawdown operations were
performed prior to, during, and after the drawdown period.

Various telephone converéations, meetings, site visits, and
correspondence transmitting as-built information were conducted
between Corps representatives and the following parties:

Washington State Department of Transportation:

Mr. Tom Lyon, Operations and Maintenance Engineer
Washington State Department of Transportation
District 5

P.0. Box 12560

Yakima, Washington 98909-2560

(509) 575-2564

Washington State Parks and Recreation Commission:

Washington State Parks and Recreation Commission
7150 Cleanwater Lane KY-11

P.O. Bpx 42650

Olympia, Washington 98504-2650

(206) 753-5755



Potlatch Corporation:

Mr. Paul Woelfel

Senior Project Engineer
Idaho Division

Potlatch Corporation

P.O. Box 1016

Lewiston, Idaho 83501-1016
(208) 799-1286

City of Clarkston:

Mr. John Sims

City Engineer

City of Clarkston

830 5th

Clarkston, Washington 99403
(509) 758-5597

Camas Prairie Railroad Company:

Mr. Verne Hoes

Manager

Camas Prairie Railroad Company
P.O. Box 1166

Lewiston, Idaho 83501

(208) 743-2940

Whitman County:

Mr. Brandon Cole
County Engineer
Whitman County
(509) 397-6206

City of lLewiston:

Mr. Ervin Wessels
Wastewater Treatment Plant
City of Lewiston

900 7th Ave. N.

Lewiston, Idaho 83501
(208) 743-8302

Port of Clarkston:

Mr. Rick Davis

Terminal Operations Director
849 Port Way

Clarkston, Washington 99403
(509) 758-5272




Port of Lewiston:

Mr. Ron McMurray
Manager

Port of Lewiston

1626 6th Ave. N.
Lewiston, Idaho 83501
(208) 743-5531

Port of Whitman County:
(509) 758-1052

Port of Garfield:
Red Wolf Marina:

Bob Gilcrest

Red Wolf Marina

1550 Port Dr.

Clarkston, Washington 99403
(509) 758-6563

Beamer's Landing:

Beamer's Landing

P.O. Box 1223
Lewiston, Idaho 83501
(208) 743-4800

Idaho Department of Parks and Recreation

Idaho Department of Parks and Recreation
State House Mail

7800 Fairview Ave.

Boise, Idaho 83720-8000

(208) 327-7444

As-built information and meeting minutes are attached in
Appendix F1. ’

2. FIELD EVALUATIONS.

Prior to, during maximum drawdown, and after the drawdown
period, field evaluations of existing facilities were made by
representatives of the Structural Design Section of the
Engineering Division, and the Real Estate Division. A summary of
findings by the Real Estate and Structural Design representatives
is attached in Appendix F2. Videos taken during the field eval-
uations can be found in the Real Estate Division.

Prior to the drawdown period, retired engineer and former
Chief of Soils and Civil Design Section, Mr. Larry McDevitt



completed a report outlining potential problem areas for both
reservoirs. A copy of this report can be found in Appendlx F3.
Field investigations made by the Soils and Civil Design Section
were reported daily during the drawdown period. Evaluations of
existing structures were made through contacts with the various
parties mentioned previously. Daily inspection reports were made
by the geotechnical surveillance team and can be found in Appen-
dix F4.

3. CONCLUSIONS.

Aside from minor damage to docks and landing facilities, and
tilting piles, most facilities that took preventive measures
suffered little damage to their facilities. Unpredictable
situations, such as submerged logs, and channel cutting beneath
walkway ramps, caused the most damage.

In an area of heavy siltation, mud flows moved piles and the
piles had to be replaced. In areas that appeared to be natural
slopes with light armoring, some settlement was experienced and
seen as surface cracks, surface depressions, and stress of sheet
pile pier walls.

Four months after the drawdown, surface stress is still
being seen through settlement as cracking asphalt, spalling
concrete, and other surface depressions.

Some lease-holders took advantage of the lower water levels
to replace handling docks, add extra launch lanes, and remove
siltation from the marina areas.
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CENPW-EN-GB-SC (1110-2-1150a) Mr. Leech/6528/dm 8 Oct 91

MEMORANDUM THRU

Chief, Soils & Civil Design Section

Chief, Geotechnical Branch

Chief, Engineering Division

FOR Engineering Files

SUBJECT:

Coordination Meetings for Drawdown of Lower Granite

Reservoir and Dredging of Port of Lewiston

1.

3.

Date of Meetings.

1l October 1991

Locations.

a.

b.

Camas Prairie R.R., Lewiston, ID

Port of Lewiston, ID

Purposes.

a.

To discuss potential impacts of drawdown of lLower Granite

Reservoir with Camas Prairie Railroad people.

b.

To discuss disposal area for disposal of dredged material

near the Port of Lewiston.

4.

Attendance.

a.

b.

Camas Prairie, R.R. Lewiston:

Dick Weller CENPW-EN-GB-SC

Joe Murar CENPW-EN

J. Scott Leech CENPW~-EN-GB~-SC
Vern Hoes, Manager Camas Prairie, R.R.
Jim Morefield ' Camas Prairie, R.R.
Ray Leiterman Camas Prairie, R.R.

Port of Lewiston:

Dick Weller CENPW-EN-GB-SC
Joe Murar CENPW-EN

J. Scott Leech CENPW-EN-GB-SC
Ron McMurray, Gen. Manager Port of Lewiston

JS-89-M3-NdN32:9)



CENPW-EN-GB-SC
SUBJECT: Coordination Meetings for Drawdown of Lower Granite
Reservoir and Dredging of Port of Lewiston

5. Background. One of the recommendations of the draft for the
Columbia River Salmon Flow Measures (EIS), was to lower the
reservoir level behind Lower Granite Dam. A test drawdown is
tentatively scheduled in the February to March time-frame of

next year. The proposals suggested in the EIS calls for the
reservoir to be drawn down to elevation 710. This not only
would have significant economic impacts to the region because it
stops navigation during the periods of drawdown, but has also
generated concerns from a geotechnical standpoint as to the
stability of railroad and road fills located beneath the present
operating water levels. Below current water levels many of the
aforementioned embankments are not protected by riprap. There is
therefore a concern as to whether there will be an erosion problem
during the time when the reservoir is operating at the elevation
710 level.

6. Discussions.

a. Camas Prairie: Discussions centered around railroad
line embankments that may be adversely impacted by the lowering
of the reservoir. According to the Camas Prairie Railroad
Manager, Mr. Hoes, the stability of the railroad embankment will
not present a problem immediately after the reservoir is dropped
to el. 710. He is, however, going to be prepared with stockpiled
riprap material in case a problem should arise. Before he can
stockpile any material a riprap source will have to be made
available. Currently he has no known source. He said that the
railroad would not shut down its operation during the drawdown
period. Mr. Hoes and his staff did agree that a slow drawdown of
no more than 2 feet per day was prudent. The railmen did not have
a plan on how the riprap material would be placed on the lower
parts- of the embankment fill other than end dumping from rail cars
and pushing the rock down the slope. 1In anticipation of the
navigation interruption during drawdown, the railroad is preparing
to meet demands for shipping of materials which are normally barged
downstream in the event drawdown does take place, however, some
improvements to the port facilities would be needed to handle the
25 cars or so expected. Mr. Hoes feels that the ports do not
believe the drawdown is going to be a reality as little is being
done to prepare for it on their part. Mr. Hoes stated that an
embankment inspection by Corps staff would be beneficial sometime
in the near future. He intends to have his engineers conduct an
evaluation of the embankments to determine if there is a potential
for concern as to the integrity of the fills during drawdown.

b. Port of Lewiston: Discussions concerned mainly the
location of the disposal area for upcoming dredging contract. The
most economic dredging scheme would be to dispose of the dredged

2



CENPW-EN-GB-SC
SUBJECT: Coordination Meetings for Drawdown of Lower Granite
Reservoir and Dredging of Port of Lewiston

material in the deep inwater disposal site located downstream of
the Port of Lewiston. Mr. Murar informed Mr. McMurray of the
presence of dioxin contamination found in the river. It is there-
fore uncertain whether the contaminated dredged material could be
placed in the deep inwater disposal site. Mr. McMurray is aware
of the contamination problem and suggested that an open area owned
by the Port of Lewiston, situated adjacent to the river, be exca-
vated and backfilled with dredge material. The excavated material
would be transported to another open area owned by the port further
away from the river. This, of course, would be a costlier alter-
native to using the inwater disposal site. Mr. McMurray is also
heavily involved in political discussions regarding the drawdown
situation of Lower Granite Dam.

7. Observations. While in the area Messrs. Weller, Murar and
Leech observed the Lower Granite levee systems, the proposed

Port of Lewiston disposal area and encapsulated hazardous waste
disposal area also located at the Port of Lewiston.

J SCOTT LEECH, P.E.
Civil Engineer

LEECH/EN-GB-SC/dm

EN



Water QGuaity & Treatment/ Wastewater Treatment. Siudics Design Operation/ Industrial Wastewater Management
@ ESVELT ENVIRONMENTAL ENGINEERING

November 2, 1991

Mr. Scott Leech

U.S. Army Corps of Engineers
Geotechnical Branch, Attn: CENPW-GB-SC
Bldg. 602, City County Airport

Walla Walla, WA 99362-9265

Re: Clarkston, Washington wastewater treatment plant outfall.
Dear Mr. Leech:

Enclosed please find a copy of the design print for construction
of the wastewater treatment plant outfall from the City of
Clarkston. Please note that the print does not indicated that it
is "As Constructed" and that we do not know for sure that it
represents the actual installation. However we have no reason to

believe that the facility was not constructed as shown. Also
note that the second outfall that appears to be shown but is
marked out does not exist. A second outfall does exist as

described below.

As I indicated in our telephone conversation, the City of
Clarkston has authorized Anderson-Perry Associates of Walla Walla
to prepare an Engineering Study of the outfall for potential
modification or replacement. I will be assisting Anderson-:Perry
Associates in this study. The outfall as shown is inadequate for
design wastewater flows through the wastewater treatment plant as
it is currently being upgraded and modified.

Also as I indicated in our telephone conversation and above, a
second outfall exists for which there are no plans. It consists
of an overflow from the outfall as shown, located in a manhole
constructed approximately at water edge. The outfall shown has a
hole knocked in the top inside of the manhole. A pipe which
appears to be about 12" diameter extends from this manhole
approximately 20' into the river.

If you have any further questions, please call.

Sincerely yours
Esvelt Environmental Engineering

Lar;;LZZ Esvelt, Ph.D., P.E.

copy: John Sims, City of Clarkston
Keith Olson, Anderson-Perry Associates

EAST 7905 HEROY AVENUE SPOKANE, WASHINGTON 99212 / PHONE (509) 926-3049 / FAX (509) 922-3073
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CENPW-EN-GB-SC (1110-2-1150a) Mr. Leech/6528/dm 18 Nov 91

MEMORANDUM THRU

Chief, Soils & Civil Design Section

Chief, Geotechnical Branch

Chief, Engineering Division

FOR Engineering Division Files

SUBJECT: Coordination Meeting between Corps of Engineers and

Washington Dept. of Transportation for Lower Granite and Little
Goose, Spring 1992 Drawdown

1. Date of Meeting.

15 November 1991.
2. Location.
Clarkston, Washington.

3. Purpose.

To discuss potential problems to reservoir roads during
subject drawdown.

4. Attendance.

Dick Weller CENPW-EN-GB-SC

Ken Hutchinson CENPW-EN~-GB-GE

J Scott Leech CENPW-EN-GB-SC

Tom Lyon Washington Dept. of
Transportation

5. Discussions.

a. During the meeting Mr. Weller informed Mr. Lyon of the
current status of the drawdown procedures. Mr. Lyon voiced his
concern for the stability of the Red Wolfe Bridge on Highway
193, near Clarkston and the Central Ferry Bridge. He provided
copies of the construction drawings which are shown on enclosure
1-3. With Lower Granite drawdown to el. 691.1 as currently
planned, the water surface elevation near Clarkston is about el.
705. This, as shown on enclosure 2, would make pier No. 2
susceptible to erosion. According to Mr. Lyon, this pier
foundation was armored to the best of his recollection. Mr. Lyon
also mentioned that the old Central Ferry Bridge was blown off
it piers and allowed to sink in the river and may still be in
the channel. ‘

JS-89-N3-MdN32:42



CENPW-EN-GB-SC

SUBJECT: Coordination Meeting between Corps of Engineers and
Washington Dept. of Transportation for Lower Granite and Little
Goose, Spring 1992 Drawdown

b. The major concern Mr. Lyon had was the road embankments
along Highway 12 from about Silcot to the bridge connecting
Clarkston and Lewiston and proceeding along Highway 129 on the
Snake River from Clarkston to about Asotin Creek. The stretch
along Highway 129 was fairly well armored and received riprap
protection to the toe of the levee so there may not be a problem
in this area. However, there is some reason for concern on the
Highway 12 stretch as illustrated by the typical sections given
on enclosure 4. As seen on this drawing, riprap protection
extends down to el. 728.0. The drawing indicates rockfill
protection below el. 728.0 to the toe. The accompanying specs
give maximum particle sizes at 36 inches, however, according to
Mr. Lyon the placed material was predominantly minus 8-inch
material taken from the grizzly operations. The proposed
drawdown to el. 705 would indeed fall below the riprap
protection.

c. Mr. Weller talked to Mr. Lyon about the capabilities of
the State's maintenance crews to respond to any erosion or
embankment stability problems during the drawdown. Considering
the magnitude of the drawdown operation and the quick response

time required, Mr. Lyon felt his present limited staff may be
inadequate for such a task.

6. Continuing Action.

Mr. Lyons was told that we would coordinate with him as more
develops on the drawdown procedure.

4 Encls J SCOTT LEECH, P.E.

as Civil Engineer
LEECH/EN-GB-SC/dm
WELLER/EN-GB-SC
MIKLANCIC/EN-GB
BRAMMER/EN
MURAR/ OP-PO

EN
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h'.\
ELEV. 738.00

CHANNEL SECTION A

STA.704+25 ON LT STA. 763 +00 ON LT

STA T15 +25 ON LT STA. 7T72+00 ON LT

STA. 726+75 ON LT STA. 7TT7T7+00 ON LT

STA. 139+75 ON LT STA-T8T7+*00 ON LT

STA. 750+00 ON LT STA.T797+50 ON LT
PANYMENT:

"CHANNEL EXCAVATION INCLUDING HAUL®, PER CU. YD

VARIABLE

PROFILE | GRADE

J0(NIN
L)
o
N
N,

CHANNEL SECTION B

VARIABLE

STA.SCR+*30 TO STA. SC 9+44 B TOI15.6
STA. SC10+43 TO STA SC I +30 156 TO 8

PAYMENT:
TCHANMEL EXCAVATION INCLUDING HAUL] PER CU. YD

VARIABLE |

UNIFORM TRANSITION TO BE MADE
BETWEEN GIVEN STATIONS.

RIPRAP 150 La.-_J

— GRAVEL FILL

¢ GRAVEL
=00 AHEAD DITCH SEC-HON A VARIABLE
STA SC 1+50 TO STA.SC 3+00 Y,
+ TO BE MADE  STA SC 3+00 TO STA.SC 4000 y-& A
\TIONS *  STA. SC 4+00 TO STA.SC 3-00 e
STA. SC 8+00 TO STA.SC 8+30 -8
STA. SC11+30 TO STA.SCII+50 8-6
STA. SC11+50 TO STA SCi2+30 e
PAYMENT: .
“DITCH EXCAVATION WNCLUDING WAUL, PER Cu, YD
"RIPRAP 150 LA", PER CU. YD.
“GRAVEL FILL INCLUDING HAUL; PER CU. YD.

— ——

WEGIOM MO | STATE |  FED A0 PFROJECT NO SHEET NO.

10 wun,i
WARP ROCKFILL SECTION TO
AVOID CONFLICT WITH
, GUARD RAIL POSTS ' £ MAINLINE
ZT'ROCKFILLX,_L

27 RIPRAP (FOR SIZE
OF RIPRAP SEE BELOW) —

2? ROCK FiLL

2'ABOVE RIVER LEVEL i-—ﬂ

GRAVEL FILL

JRIPRAP AND SLOPE PROTECTION SECTION

MOTE: SEE FAST WATER SECTION FOR

AT TIME OF CGNSTRUCTHJN

PAYMENT LINE

ROCKFILL 5TA. BBO+00 TO STA. 300 +00 RIPRAP SIZE
STA 633+00 TO STAG4I+50 ONLT 250 LB
ANGLE OF REPO3E STA. GGG+50 TO STAGIO-00 ONLT I5LB.
STA GTO-00 TO STA 69025 ONLT 75 L8

STA. T98+00 TO STA 200.00 OM LT 150 LB -
STA 200-00 TO STA. 999-00 ONLT 250 LB

| NN PAYMENT :
"GRAVEL FILL INCLUDING HAUL, PER CU YD
"ROCKFILL INCLUDING HAUL®, PER CU.XD

RIPRAP 175 LB PER CU XD
“RIPRAP 150 LB PER Cu YD
- “RIPRAP 250 L3, PER CU YD

(SEE SPECIAL PROVISIONS)

| w0 _~TZ. . 7
20ABOVE RIVER LEVEL | 50| -/‘l —GRAVEL FILL . -
AT TIME OF CONSTRUCTION - r—— /-:; - ELEY IO, L e
» o =2 fh‘! g
= a : a {\ﬂ ¢ .‘.,-rf‘
- ROCK FILL 27" RIPRAP (FOR SIZE OF d '~ 1.0° GRAVEL FILL
yﬁ ‘PAYMENT LINE RIPRAP SEE BELOW) —

y""/o Q‘H—ANGLE OF REPOSE
. g B -

27° BELOW CATCH POINT
OR ELEV 728.0 WHICHEVER
IS HIGHER

DETAIL OF RIPRAP TIE-IN TO
HIGH GROUND

FAST WATER SECTION

STA 880+00 TO STA 300-00 ON LT

RIPRAP SIZE
STA. G22+50 TO STA 63300 ONLT w50 LB PAYMENT: (See Special Provisions)
STA. &4l +50 TO STA Gadr00 ON LT 150 LB DITCH EXCAVATION INCLUDING HAUL
STA. 6e2+50 TO STAGLL*S50 ON L} T;“ tg PER CU YD '
a4 STA. 690 +25 TO STA ¢35-00 ON LT 1 “RIPRAP 15 LB PER CU.VD.
&“ﬂ?ai?fsée';ﬁ"lf 32&1%3% STA. 999-00 TO STA 1001400 ON LT 250 L& “RIPRAP 250 LB’ PER CU YD,
TO MAINTAIN CHANNEL DEPTH. "GRAVEL FILL INCLUDING HAULY
ELEV. Ted43— PER CU. YD

SR 12 MP 424.80 TO MP 432.64
ALPOWA CREEK TO CLARKSTON
ASOTIN COUNTY

GRADE OF EXIST.

STREAM BED DRAINAGE ¢ RIPRAP DETAILS

WASHINGTON STATE HIGHWAY COMMISSION
DEPARTMENT OF HIGHWAYS
OLYMPMA, WASHINGTON

—_— -
. 3.0 !

A M PARKER CHAIRMAM

HAROLD WALIM VIRGHHA £ GUMAT
BAKER

RIPRAP SECTION AT BRIDGE ENDS

STA 6I2+BO TO STA. 6I3+&e0
STA. 615+00 TO STA. &I15+90

PAYMENT:

"DITCH EXCAVATICH INCLUDING HALL FE'; EU. s

ArrROVIO Septemoer 21,1973
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A .
- T Washington State Duane Berentson
" Department of Transportation Secretary of Transportation

District 5

2809 Rudkin Road. Union Gap
P.O. Box 12560

Yakima, Washington 98909-2560

(509) 575-2510 January 24, 1992

Scott Leach
U.S. Army Corps of Enginedrs
~~~~~~ City/County Airport, Bldg. 621
Walla Walla, WA 99362-9265
RE: SR-12, Alpowa Creek to Clarkston
Dear Mr. Leach:

You have requested data regarding low level culverts that are installed in the SR-12 embankments
that could drain the ponds that are south of the highway, from Alpowa Creek to Clarkston. I have
been able to find some data which is reviewed in the following narrative or shown in the attached
plan sheets. This information is needed as a part of your planning for the draw-down of the Snake
River reservoir for salmon enhancement.
There are five ponds in the subject area. All have low level culverts that were intended to provide
drainage prior to filling of the reservoir, to allow the rising reservoir to fill the ponds, and to some
extent to act as equalizer tubes. I recall that we anticipated that some of the low culverts might
become plugged with silt in time. It was not anticipated that there would ever be a condition where the
reservoir would again be below these culverts. The high level culverts were considered to be able to
adequately equalize the pond and reservoir levels in the range of normal reservoir operation.

I suspect that the culverts in the major stream courses may be plugged with stream bed drift. These
are at Sta. 878+50 and Sta. 897+25. Our local Maintenance Supervisor at Clarkston has reported no
evidence that the ponds do not readily equalize when the water has been below the high level culverts.

The embankments are constructed of well graded gravels with maximum size in the 4 inch plus
size. This material should make a reasonably good dam. Your organization should be better able to
determine the characteristics of the material.

The attached plan sheets show the low level culverts highlighted in yellow. Elevations with a
- question mark are guesstimated from the quad map. These are all 30 inch diameter. For the two
larger culverts that go through the old highway culverts, the elevation was taken off a design sheet.
As-constructed elevation should be close. I have no data on the elevation of the 30 inch diameter high
- level culverts, but they may be findable in the field. The elevations for the larger high level culverts
are from the design sheet.

If I can be of further help in your efforts to plan for the Snake River draw-down, please contact me.
Yours truly,

RICHARD L. LARSON, P.E.
District Administrator

: THOMAS E. LYON, PQ: I

District Operations Engineer
- RLL

TEL:bjd
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CONSTRUCT EEVELED END SECTIONS ON LT. & RT.
CONSTRUCT BEVELED END SECTION ON RT.
CONSTRUCT GRATE INLET TYPE 3 ON ET.

CONSTRUCT GRATE OUTLET ON LT, ]

CORSTRUCT REINFORCED CONCRETE HEADWALLS W/MODIFIED B-lhe WINGMALL ON RT, &
B-lbe WINGWALL ON LT, SEE DETAIL SHEET 56 .

CONSTRUCT MODIFIED B-28 HEADWALLS ON LT, & RT,
SEE DETAIL SHEET 55 .

DOUBLE PIPE INSTALIATION.
TRIFLE PIFE INSTALIATION,
QUADRUPLE PIPE INSTALIATION.
2 2/3" X 1/2" CORRUGATIONS.
3" X 1" CORRUGATIONS,
ALTERFATE - CIASS II REINFORCED CONCRETE CULVERT PIPE 35" DIAM,

ALTERMATE - PLAIN ALUMINUM CULVERT PIFE 0,06" THICK
36" DIAM. WITH 2 2/3" X 1/2" CORRUGATIONS.

FUTURE UTILITY CORDUITS,

ALTERNATE - PLAIN ALUMINUM CULVERT PIFE 0,060" THICK
60" DIAM, WITH 6" X 1" CORRUGATIONS.

ALTERFATE - PIAIN ALUMINUM CULVERT PIPE 0.135" THICK
90" DIAM, WITH 6" X 1" CORRUGATIONS.

ALTERNATE - PIAIN ALUMINUM CULVERT PIFE ARCH 0,105" THICK
50" SPAN WITH 2 2/3" X 1/2" CORRUGATIONS.

ULVERT PIPE ARCH 0.135" THICK

ALTERFATE - FLATN ALUMINUM C
58" SPAK WITH 2 2/3" X 1/2" CORRUGATIONS.,

SEE CHANKEL SECTION A ON SHEET 53 ,
CONNECT TO EXISTING WATERPIPE.

[ &

21.

2.
3

—

-

CONSTRUCT SETTLING BASIN, SEE DETAIL SHEET 54 .

CONSTRUCT PIPE INSIDE OF EXISTING CONCRETE ARCH STRUCTURE.
SEE SPECIAL PROVISIONS,

USE CONCRETE PIPE ONLY.

TIE To EXISTING PIPE.

SR 12 MP 424.80 TO MP 432.64

ALPOWA CREEK TO CLARKSTON
ASOTIN COUNTY
WATHINGTON STATE HIGHWAY CONMISHON

lln-'!—'l'3|
NATE |

wmovie September 21,1973
war 26 o 76

Added Notes |
DFUISINnN i




W Fw AR HEYM DNy NOLENEF TS
U il s OF T

T, e
m._.hn.,frf....lu.l..hﬂﬁ..lrl

4 A

(L F NI

f

!
A

T TR Y
FiE 08 wE

w
=

.

2~

TioN

/I'/

i/ i
4 s
o 7
Nae 7
] Ma._ § \/m
LoEl
e
T _m ,h # $
)]
| ¥l
B . T |
._
P
w - 2 |
3 ! i
. Mo 1
~1 Y
, ¢
~— /.. e

oy
=
£
3
&
a
x
2
/
/
&




Materials

Special Embankment shall consist of naturally occurring or screened gravel.
It shall be essentially free from various types of wood waste or other
extraneous or objectienable matarials. |t shall have such characteristics of
size and shape that it will compact readily and shall meet the following

test requirements:

Passing the #200 Sieve 10% Max.
Stabilometer '"'R'" Value 42 min.
Swell Pressure 0.3 psi max.

Special Embankment shall be uniformly spread to the depth, width and cross-
section shown on the plans. The minimum depth shall be one (1) foot.

Special preparation of the subgrade will not be required where the Contractor's
methods will assure the Engineer that the minimum depth will be achieved.

The approximate compacted depth of material in any course shall be six (6)
inches. Each course shall be compacted as specified in section 2-03.3(14)
of the standard specifications, before the next succeeding course is placed.

Measurement and Payment
Special Embankment will be measured to the neat line volume of the section
shown on the plans or as directed by the Engineer.

Payment will be made at the unit contract price per cubic yard for ''Special
Embankment Including Haul'', and shall include all cost to excavate, process,
load, haul, spread, compact and finish the material. No further compensation
will be made.

ROCKFILL

This work shall consist of constructing a portion of the roadway prism with rockfill
In accordance with the following special provisions and in conformity with the lines
and grade as shown on the sections on the plans, or as established by the Engineer.

SR 12
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Material

Fockfi1l shall consist of 36" minus angular rock from talus deposits and/or
sound durable rock from the roadway excavation prism or quarry sites
QS-AN-55 and QS-AN-56. Rockfill shall not contain more than 20% by weight
passing the 1/2'" screen of that portion passing a 6'' screen.

.Construction

From stations 880 to 900, a berm of rockfill shall be constructed on the
riverward side of the roadway prism to an elevation 2 feet above the level

of the Snake River at the time of construction. In other areas where the left
toe of the roadway prism falls into the Snake River, rockfill shall be
constructed on the face of the embankment. Both conditions are shown on

the plans.

Rockfill shall be placed on embankment slopes concurrently and at the same
elevation as the adjacent embankments .

The construction of rockfill shall otherwise be as specified in section
2-03.3(14) and 2-03.3(14)A of the standard specifications.

Measurement and Payment

Measurement will be the neat line volume of the rockfill sections shown on
the plans or as directed by the Engineer. Rockfill placed in lieu of gravel
£i11 for riprap bedding, as permitted in these special provisions, under the
provisions titled GRAVEL FILL, shall be measured as ''Gravel Fill'.

Payment will be made at the unit contract price per cubic yard for "Rockfill
Including Haul'' and shall include all costs to the Contractor to excavation,
process, load, haul, place, compact and finish the material. No further
compensation will be made.

GRAVEL FILL

This work shall consist of constructing portions of embankments with gravel fill in
accordance with the following special provisions and in conformity with the lines
and grades as shown in the sections on the plans, or as established by the Engineer.

SR 12
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Alpowa Creek to Clarkston

Materials
Gravel fill shall consist of sound material from alluvial deposits containing

not more than 50% by weight passing the 1/4 inch screen and not more than
10% by weight passing the No. 200 sieve.

Construction
Gravel fill shall be placed as slope protection as shown on the typical sections,

as embankment at the bridge approach embankments (see standard specifications
section 1-01.5 for definition), and as riprap bedding as shown in the typical
sections. Also, where materials containing more than 50% by weight passing
the 1/4 inch sieve are to be placed over or adjacent to rockfill or foundation
materials having characteristics of rockfill, a 24 inch transition zone of
gravel fill shall be placed between the materials to prevent infiltration of

the fines into the rockfill.

The roadway prism to a level of 2 feet above the water surface of the Snake
River, at the time of construction, shall be constructed of material meeting
the requirements of gravel fill, as shown on the plans.

Riprap bedding will not be required where riprap is constructed on the roadway
prism constructed of gravel fill or rockfill.

Gravel fill placed on embankment slopes as slope protection or riprap bedding
shall be placed concurrently and at the same elevation as the adjacent
embankments. The construction of the gravel fill shall be as specified in
section 2-03.3(14), 2-03.3(14)A, 2-03.3(14)B, 2-03.3(14)C and 2-03.3(14)D of
the standard specifications. Method B compaction shall be used.

Measurement and Payment
Measurements will be the neat line volume of the gravel fill sections shown on

the plans or as directed by the Engineer, and includes all gravel fill placed
as riprap bedding. Rockfill placed in lieu of gravel fill as riprap bedding
will be considered gravel fill,.




Payment will be made at the unit contract price per cubic yard for 'Gravel

Fill Including Haul'' and shall include al) costs to excavate, process, load,
haul, place, compact, and finish the material. No further compensation will
be made.

RIPRAP

Section 8-15.1 of the standard specifications shall have the final paragraph deleted
and the following substituted:

Riprap will be classified as 250 1b., 150 lb., and 75 lb.

The entire section 9-13 of the standard specifications is deleted and the following
substituted:

Materials
A1l stone for riprap shall conform to the quality and gradation requi rements

hereinafter defined and as determined and approved ty the Engineer. All
quarry operations shall be compatible with the requirements of the reclamation
plans and/or the provisions titled OPERATIONS IN PIT, QUARRY AND BORROW SITES.

In this specification, quarried riprap or quarried rock is defined as stone
produced from bedrock and which requires drilling and blasting for removal.

Quality
Laboratory tests and visual examination will be used to determine the accept-
ability of riprap materials.

Test : Requirements
(1) Specific Gravity, BSSD
(ASTM C 127-68) Not less than 2.65
(2) Absorption (ASTM C 127-68) Not more than 2.5 percent
(3) Freeze-Thaw (100 cycles) Not more than 5.0 percent loss
(4) Ethylene Clycol (CRD-C-148-69) No breakage

SR 12
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In additicn to the above test requirements, the stone will be subjected to
visual field examination or to laboratory petrographic examination, for
cracks, seams, expansive minerals or other defects which would cause
accelerated deterioration from exposure to the project climatic conditions.
Riprap may be rejected solely on the basis of such visual examination,
regardless of laboratory test results when either the field or petrographic
examination shows the stone to be unsuitable.

Gradation and Size
All materials for riprap shall be processed either by passing over a vibrating

grizzly or by careful selection of individual pieces.

Quarried riprap shall have average and minimum weights of individual pieces
of not less than those specified in the following tabulations:

Minimum Weight - Pounds

Passed Not Passed
Average Weight Over Over
in Pounds Grizzly Grizzly
(1) Riprap for Bridges 250 50 250
and Stations 662+50
to 670, and 900 to 1001
(2) Stations 798 to 900 150 50 150
(3) Stations 670 to 698 75 ) 50 75

SR 12
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The maximum size of stone shall be such that it may be placed within the mass
and within the tolerances specified herein. The vibratory grizzly used for
processing riprap shall have openings of sufficient size and shall be operated
in such a manner as to produce material which will meet the specified size
requirements. |If the grizzly operation produces riprap containing undersize
rock material weighing less than the specified average weight, the grizzly
operation shall be modified as necessary to produce the required sizes.
Overloading of the grizzly to increase production will not be allowed. The
openings shall be kept clean of wedged stones. For the purpose of determining
the average weight of individual pieces, only stone weighing between 50 pounds
and 500 pounds will be considered for the 75 pound riprap, between 50 pounds
and 1,000 pounds for the 250 pound .riprap and between 50 pounds and 700 pounds
for the 150 pound riprap. Neither the breadth nor thickness of any piece

of riprap shall be less than one-third of its length. The riprap material,
after processing, shall conform to the specified size requirements. Subsequent
operations of loading, placement, or stockpiling shall be conducted in a
manner which will minimize breakage.

Construction Requirements

Areas on which riprap is to be placed shall be trimmed and dressed where require:
to present a true, even plane with no abrupt ridges or depressions. Bedding for
riprap shall be gravel fill, as specified, except where the embankment is rockfi
or gravel fill in which case no bedding is required. Immediately prior to
placing the riprap, the foundation areas will be inspected by the Engineer, and
no material shall be placed thereon until the areas have been approved.

Riprap shall be placed on the prepared slopes, in the toe, and around structures
within the.limits_shown_on the plans .or as otherwise required by the Engineer.
The finished riprap slopes shall present a uniform and regular surface not
steeper than those shown on the plans. The Contractor shall maintain the riprap
until final acceptance, and any material displaced shall be replaced, at his
expense, to the slopes,lines, and grades shown on the drawings.

Alpowa Creek to Clarkston



Riprap stone shall be placed on the prepared base in such a manner as to
—~oduce a well-keyed mass of rock with individual stones tightly in contact
ith the least practicable amount of void spaces. The finished riprap shall
be free from pockets of stcne less than average size or which would prevent
contact between the specified sizes. Placement of small stone to choke the
sterstices between large rock or for leveling the surface will not be
.ermitted. Breaking individual pieces in place either by blasting or mechanical
methods will not be permitted. Riprap shall be placed to its full coarse
Tyickness at one operation and in such manner as to avoid displacing the
1derlying material. Placing riprap by methods likely to cause segregation of
the various sizes will not be permitted. Placement by end dumping will not be
~armitted. The desired distribution of the various sizes of stones throughout
e mass shall be obtained by selective loading at the quarry, by controlled
piacement of successive loads during placing, or by other methods of placement
which will produce the specified results.

_.prap materials that do not meet the specified requirements for size, quality,
or distribution of sizes, shall be removed and replaced with suitable materials
no additional cost to the State. Riprap shall be placed concurrently with
ie placement of embankment material in such a manner that the maximum elevation
difference at any point of measurement between top of riprap and top of

embankment shall not exceed 8 feet. '

riprap shall be placed to the full thickness shown on the plans and no minus

tolerance will be permitted. A greater thickness will be permitted provided
e outside slopes present a uniform appearance with a minimum of pieces

. 'ojecting outside the finished slope surface.

riprap is stockpiled for the Contractor's convenience, the stockpile shall
» constructed in 1ifts not exceeding 7-1/2 feet and the final height of stockpile
shall not exceed 15 feet. Any method of stockpiling which would cause segregation
vithin the stockpile or excessive breakage will not be permitted.

measurement and Payment
Riprap will be measured by the cubic yard. The number of cubic yards of riprap
. 11 be determined from the neat line dimensions shown on the plans, and as

.:-cepted by the Engineer.

eek to Clarkston
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Payment will be made at the unit contract prices per cubic yard for each
of the following bid items:

Riprap, 75 lb.
Riprap, 150 1b.
Riprap, 250 1b.

Payment at the unit contract prices per cubic yard for the above bid items
shall be full compensation for all labor, tools, equipment and materials
required to complete the riprap in place, except for excavation of the toe
trench which will be measured and paid at the unit contract bid price per
cubic yard for ''Ditch Excavation Including Haul''. No further compensation
will be made.

SOURCE OF MATERIALS
The following source of materials is made available for this improvement at no cost

to the Contractor:

Pit Site PS-AN-30, source of raw material for gravel fill, special embankment
and embankment, and for the production of asphalt concrete aggregates, crushed
coverstone, crushed surfacing top course and gravel backfill for pipe bedding,
located in the S 1/2 of Section 15, the SE 1/4 of the SE 1/4 of Section 16 and
the N 1/2 of Section 21, all in T. 11 N., R. 45 E., W.M., as shown on sheet 12
of the plans.

The maintenance rock 1/2 inch minus existing in stockpile in pit site
PS-AN-30 shall be used by the Contractor as gravel backfill for pipe bedding,
key stone or crushed surfacing top course.

The material is furnished without cost to the Contractor.
The Contractor shall be paid for using the stockpiled material at the unit

contract bid price per cubic yard for ''Crushed Surfacing Top Course' or
""Gravel Backfill for Pipe Bedding''.

SR 12
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CENPW-EN-GB-SC  (1110) Ms. Shoulders/6528/dm 16 July 1992

MEMORANDUM FOR Chief, Operations Division, ATTN: Project
Operations Branch

SUBJECT: Observed Settlement at the Port of Clarkston,
Potentially Drawdown Related

1. Mr. Rick Davis, of the Port of Clarkston, informed the Corps
of settlement noticed on 7 July 1992, at the Port loading facil-
ity. Andy Shoulders, Civil Engineer, Soils and Civil Design
Section, went on site to assess the situation.

2. On the southern portion of the landing facility, where the
Corps barge is being repaired, two areas of settlement were noted.
One area is a 7-foot diameter depression, approximately 3 inches
deep; the other is a 1-foot by 6-inch rectangular area approxi-
mately 5 inches deep. Both areas of observed settlement are
surfaced with asphalt overlying fill materials. The asphalt
surfaced area was observed to be settling during the drawdown.

A 1/2- to 3/4-inch vertical displacement was measured with the
asphalt surfaced area below the concrete deck supported by piles.
Also, a 1/2- to 1-inch horizontal displacement was measured. The
west end of the concrete deck was 1 to 1 1/2 inches above the
embankment when viewed from the shoreline.

3. Concrete around the loading crane supports was also observed
to be spalling. The crane sits above a 2-foot thick concrete cap
overlying a precast panel and H-pile rectangular cell filled with
gravel. View ports to monitor settlement of the gravel f£ill were
opened with no apparent settlement observed. The structure was
viewed from the shoreline with no other signs of stress observed.
The loading facility was constructed prior to pool raise. Con-
struction documents are available at the Port office.

4. Mr. Davis is concerned about the integrity of the crane. He

will be moving a yacht on 13 July 1992, and loading logs in 3 to

4 weeks. He is also concerned about the integrity of the asphalt
surfaced area with respect to the loads that will be experienced

during the loading activities.

5. Russ Akers, Structural Design Section, was informed of the
situation. Photos taken will be compared with the video. He
feels that the spalling is probably due to loads that are not
being dispersed evenly, but rather concentrated below the crane
supports due to settling of the fill material within the rectan-
gular cell. Mr. Davis will be calling again when the log loading
begins. Mr. Akers and someone from the Soils and Civil Design
Section will go on site to observe and assess the situation.

1IK~-A0-M4-MANT



CENPW-EN-GB~-SC
SUBJECT: Observed Settlement at the Port of Clarkston,
Potentially Drawdown Related

6. It was suggested to Mr. Davis by phone on 10 July 1992, to
have someone monitor the crane supports during loading activities.
It was also suggested that borings through the concrete cap and the
asphalt surface area would aid in assessing the situation.

KRISTINE L. ALLAMAN, P.E.
Chief, Engineering Division

SHOULDERS/EN-GB-SC/dm
WELLER/EN-GB=-SC
MIKLANCIC/EN-GB
JOHNSON/EN
ALLAMAN/EN

EN




APPENDIX F-2
SUMMARY OF FINDINGS BY

REAL ESTATE AND STRUCTURAL DESIGN REPRESENTATIVES



CHIEF LOOKINGGLASS PARK RECOMMENDATIONS

1. Moorage Docks: Docks are presently in need of repair.
Leave docks in place and allow to follow pool fluctuation.

2. Walkway Ramp: Leave in place and allow to follow pool
fluctuation.

3. Handling Dock and Launch Ramp: Leave in place and allow
to follow pool fluctuation.

4. No utilities were observed so no action is necessary.

DRAWDOWN RESULTS

1. Docks settled out as recommended. River bottom flat.
Minimal damage noted as follows:

a. Moorage access ramp which had previously been
disconnected had some damage where ramp meets the dock.

b. Dock anchorage hoops surrounding wood piling torn
from dock in four locations.

c. Wheels damaged on one access ramp.
2. No electrical service damage incurred since it had been
disconnected several years ago.
POST DRAWDOWN SURVEY

1. No new apparent damage due to drawdown except a few
missing deck boards and items listed under DRAWDOWN RESULTS.



HELLSGATE STATE PARK RECOMMENDATIONS

1. Walkway Ramps: Where pilings are near the end of the
ramp, attach and suspend from piles. Where piles are not
present, leave in place and allow ramps to follow the pool

fluctuation.

2. Moorage Docks: Leave in place and allow to follow pool
fluctuation.

3. Gas Dock: Disconnect all utility lines. Remove walkway
ramp. Leave in place and allow dock to follow pool

fluctuation.

4. Handling Dock and Launch Ramp: Leave in place and allow
docks to follow pool fluctuation.

5. Disconnect all utility systems.

DRAWDOWN RESULTS

1. Docks settled out as recommended. River bottom in
moorage area flat. A number of steel pipe piles are canted
but should come back into realignment when docks are

refloated.

2. Walkway Ramps were not suspended from piles as
recommended, but did not sustain damage because ramp rollers

stayed on docks.

3. All utility lines were disconnected as recommended.

4. Dock fingers did not appear to have sustained any damage
where they were attached to docks.

5. Gas Dock was twisted due to a 55 gallon drum underneath
on e corner of dock. Minor damage resulted. All utilities

had been disconnected.
6. Handling Dock and Launch Ramp had no apparent damage.

7. Southwest corner of moorage area perimeter docks were
twisted and tilted. Appears to have sustained minor damage.

POST DRAWDOWN SURVEY

1. Gas Dock wooden section replaced. It was planned,
prior to drawdown, to replace the wooden section.

2. Minor damage to wood outside framework, due to a log
under dock no. 4 during drawdown. Minor repair will correct

situation.



HELLSGATE STATE PARK (Cont'd)

3. Moorage Area Perimeter Docks: Outside frame broken at
southwest corner due to bind at the corner of two adjoining

dock sections.



PORT OF LEWISTON RECOMMENDATIONS

1. Mooring Cells for supporting framework for conveyors
used for loading barges. Nothing recommended. Don't
anticipate structural problems during drawdown.

2. Mooring Cells for barge tie up during loading and
unloading. Nothing recommended. Don't anticipate
structural problems during drawdown.

NOTE: It is not known whether the sheet piling for the
above mooring cells was driven into the river bottom or only
placed on the river bottom in which case there could be a
stability problem during drawdown.

DRAWDOWN RESULTS

1. Mooring Cells, Crane Loading Pier and associated
framework for conveyors used for loading barges did not
sustained any noticeable damage. There were no signs of
cracking at concrete loading pier.

POST DRAWDOWN SURVEY

No visible damage. The second conveyer system, fifth
downstream cell shows some settling of the concrete cap.
Verification of settlement maybe accomplished by viewing
previous videos.



M

CLEARWATER AND SOUTHWAY LAUNCHING FACILITIES RECOMMENDATIONS

1. Handling Docks: Leave in place and allow to follow pool
fluctuation.

2. Walkway Ramps: Leave in place and allow to follow pool
fluctuation.

DRAWDOWN RESULTS

i. Clearwater Launching Facilities: No apparent damage.

2. Southway Launching Facilities: No apparent damage.

POST DRAWDOWN SURVEY

No damage. The lease-holder took advantage of drawdown
situation ahd added extra launch lane at Clearwater Landing
and replaced handling docks at both Clearwater and Southway

sites.
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WAWAWAI LANDING RECOMMENDATIONS

1. Handling Docks at Launch Ramps: Leave in place and
allow to follow pool fluctuation.

2. W.S.U. Docks: Leave in place and allow to follow pool
fluctuation. Note: ceuld be a problem if docks hang up on

wood piles.

3. W.S.U. Shell Boat Docks: Disconnect ramp from docks
afid allow docks to follow pool fluctuation. Reconnect after

pool raise.

DRAWDOWN RESULTS

1. Handling Docks at Launch Ramps: No apparent damage.
Note: The ends of some of the aluminum floats have corroded

exposing styrofoam.

2. W.S.U. Docks: Were disconnected and allowed to settle.
Appear undamaged.

3. W.S.U. Shell Boat Docks: Disconnected and relocated
downstreamn.

4. Approach ramps to docks settled in place and sustained
only minor damage, i.e., lag bolts were pulled loose.

POST DRAWDOWN SURVEY

1- W.S.U. shell boat docks (one of two): lag bolts at
hinges (connecting dock to ramp) pulled out. Hinges not
dapaged. No other damages.

2. W.S.U. docks (not yet reinstalled) no apparent damage.

3. Handling docks at Launch Ramps sustained no apparent
damage.



NISQUALLY JOHN AND BLYTON LANDING RECOMMENDATIONS

1. Handling Docks at Launch Ramp: Leave in place and allow
to follow pool fluctuation.

DRAWDOWN RESULTS

Nisqually John and Blyton Landings: Handling docks settled
as recommended. No damage from drawdown noted. Corrosion
at ends of flotation exposed styrofoam £ill.

POST DRAWDOWN SURVEY

No apparent damage.



WILMA - PORT OF WHITMAN RECOMME&DATIONS

1. Hells Canyon Excursions Docking Facilities:
a. Fixed Dock on piling: should not be a problem.

b. Loading Docks: Disconnect from ramp and allow to
follow pool fluctuation. )

c. Ramps: secure to fixed dock.

2. Grain Conveyer Facility:
a. Dolphins: should not be a problem.

b. Sheet Piling Cell: could be a stability problem if
piling not driven far enough into river bottom. Don't have
information the original design of cells.

3. Wood Chip Loading Facility:
a. Dolphins: should not be a problem;

b. Fixed Platform on Piling: should not be a problem.

DRAWDOWN RESULTS

1. Hells Canyon Excursions Dock Facilities:

a. Fixed Dock on piling: no structural damage noted.

b. Loading Docks: were disconnected and allodéd to
follow pool fluctuation. Damage included one broken bracket
that was not disconnected from pile. -

2. Grain Conveyer Facility: no structural damage to
dolphins or sheet piling cell. Dolphin d/s of cell is
leaning toward river. It is surmised that this was a pre-

existing condition.

3. Tidewater Terminal is comprised of a sheet pile pier
with a concrete deck. Piling has deflected 8" to 9" at the
top. Deck has some cracking. The dead man anchor bolts
(1-inch diameter) had failed at several locations. There
were indications that some of the bolt failures happened

prior to the drawdown.

(%]



WILMA - PORT OF WHITMAN (Cont'd)
POST DRAWDOWN SURVEY

No additional damage to that listed above under "Drawdown
Results". There has been additional deck settlement at the
Tidewater terminal but no new failures. Tidewater repre-
sentative stated that there was no damage to the six pump
intake facilities located on the pier deck.



PORT OF CLARKSTON GRAIN TERMINAL RECOMMENDATIONS.

1. Dolphins: should not be a problem.

2. Steel Plate Cell: Don't have information on original
design of cells.

3. Loading Pier: Supported on driven piling. 110-ton
crane sits on pier. Don not anticipate structural problems.

DRAWDOWN RESULTS -

1. Dolphins: no apparent damage.

2. Steel plate Cell: no apparent damage. Bottom of cell
exposed. It appears to be filled with river rock.

3. Loading Pier: no apparent damage. Leg of one dolphin
bent from a barge impact previously.

4. Dock facilities adjacent to Quality Inn appear to have
suffered no damage.

POST DRAWDOWN SURVEY

1. Dolphins: no apparent damage.
2. Steel Plate Cell: no apparent damage.

3. Loading Pier: Fill on east side settled 1 to 2 inches
and shrunk back from pier. Settlement caused seam between
asphalt and concrete pier on deck.

4. Dock facilities adjacent to Quality Inn“appear to have

_sustained no damage.



RED WOLF MARINA RECOMMENDATIONS

1. Moorage Docks: Disconnect all utility lines, i.e.,
electrical, etc. and let docks follow pool fluctuation.
Anticipate major damage to dock fingers protruding from the
docks. Docks and fingers are one unit.

2. Gas Dock: Disconnect from dock system and allow to
follow pool fluctuation. Disconnect all utility lines.

3. Sewage Dump Pumpout Station: Disconnect access ramp
from dock and allow to follow pool fluctuation. Disconnect

all utility lines.

NOTE: There is concern here that the docks may become stuck
in the mud at low pool and difficult to refloat during pool
raise due to the cedar log flotation design.

DRAWDOWN RESULTS

1. Moorage Docks: Appears to have sustained considerable
damage. Running water in the heavily silted moorage area
caused large gully erosion which resulted in bending and

twisting of the docks.
2. Gas Dock: Little or no damage.

3. Sewage Dump Pumpout Station: Little or no damage. Two
of the piles were tilted that the station was anchored to.

POST DRAWDOWN SURVEY

1. Moorage Docks: damages that resulted from drawdown are
not as extensive as estimated from survey performed during
maximum drawdown level. There are several dock sections,
however, that will need to be replaced along with several
piling. Repair and replacement can be verified from the

video.
2. Gas Dock: 1little or no damage.

3. Sewage Dump Pumpout Station: 1little or no damage. One
pile still tilted.



CHIEF TIMOTHY STATE PARK RECOMMENDATIONS

1. Handing Docks at Launch Ramps: Leave in place and allow
to follow pool fluctuation.

2. Other Handling Docks: Leave in place and allow to
follow pool fluctuation.

3. Sewage Pump Out Dock: Disconnect all utility systems.
Leave in place and allow to follow pool fluctuation. -

4. Walkway Ramps: Leave in place and allow to
follow pool fluctuation.
DRAWDOWN RESULTS

There was no sign of damage at Chief Timothy State Park.
This park could serve as a model for preventive measures to

be taken during drawdown.

POST DRAWDOWN SURVEY

No apparent damage.



BOYER PARK AND MARINA RECOMMENDATIONS

1. Moorage Docks: (5 with fingers and 2 without fingers)
Leave in place and allow to follow pool fluctuation.

2. Gas and Sewage Pump Out Dock: Disconnect all utility
systems. Leave in place and allow to follow pool
fluctuation.

3. Handling Docks at Launch Ramp: Leave in place and allow-to
follow pool fluctuation.

4. Walkway Ramps: Attach and suspend from piles which are
present at all walkway locations.

DRAWDOWN RESULTS

1. Moorage Docks: Approach ramp dock section was cut loose
(steel and wood members) and allowed to settle independent
of docks. Need to be repaired after pool is raised. Wooden
frames around piles that are attached to docks broke up due
to the wood being rotten. All piles still in vertical

‘position and appear to sustained no damage.

2. Gas and Sewage Pump Out Dock: no apparent damage.
3. Handling Docks: no apparent damage.

4. Walkway Ramps: Suspended as recommended. No apparent
damage. -

POST DRAWDOWN SURVEY
1. Gas and Sewage Pumpout Dock, Handling Docks and Walkway °~
Ramps: No apparent damage.

2. Moorage Docks: Repaired docks by reattaching first
section of dock that had been cut loose, as described above
under DRAWDOWN RESULTS, back to main dock section with a
relatively thick steel side plate on both sides of docks
with bolts. Good repair. This was done to all seven docks.



CENTRAL FERRY STATE PARK RECOMMENDATIONS

1. Handling Docks at Launch Ramps: Leave in place and allow to

follow pool fluctuation.

2. Sewage Pump Out Dock: Disconnect all utility systems.
Leave in place and allow to follow pool fluctuation.

3. Walkway Ramps: Leave in place and allow to
follow pool fluctuation.

4. Other Handling Docks: Leave in place and allow-to
follow pool fluctuation.

DRAWDOWN RESULTS

1. Handling Docks at Launch Ramps: Docks removed prior to
drawdown preventing any damage.

2. Sewage Pump Out Dock: Utilities disconnected and ramp
to dock removed. Dock settled in place. Minor damage to

dock frame.

3. Walkway Ramps: Removed prior to drawdown.

4. Other Handling Docks: Ramps disconnected. Docks
disconnected from pipe piles and restrained by ropes. No
damage sustained.

POST DRAWDOWN SURVEY

No additional damage to that described above under 9DRAWDOWN
RESULTS".




PORT OF CENTRAL FERRY RECOMMENDATIONS

1. Dolphins: Should not be a problem.

2. Sheet Piling Cell: Could be a stability problem if
piling not driven far enough into river bottom. Don't have
information on original design of cells.

3. Grain Conveyer: Supported on piling. SHould not be a
problem.

DRAWDOWN RESULTS

No damage sustained.

POST DRAWDOWN SURVEY

No damage.

N



PORT OF GARFIELD RECOMMENDATIONS

1. Dolphins: Should not be a problen.

2. Sheet Piling Cell: Could be a stability problem if
piling not driven far enough into river bottom. Don't have

information on original design. Grain Conveyer supported on

cell.

DRAWDOWN RESULTS

1. Dolphins: No damage.

2. Sheet Piling Cell: No damage.

NOTE: The Port of Garfield had constructed a Handling Dock
and Launch Ramp that was modified prior to the drawdown by
installing hinges between floats to prevent breakage of the
continuous wood members. Minor damage did occur when the
hinges were bent but damage to the docks was prevented.

POST DRAWDOWN SURVEY

No additional damage.

Hinges have been straightened and the bolts reset.

YA
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Subject Relocations Contracts

Little Goose CPRR Relocations

. Riperia to Central Ferry - 1st stage ' 67-C-104
- Riperia to Central Ferry - 2nd stage 69-C-170
. Central Ferry to Purrington 69-C-141
. Purrington to Schultz Bar 68-C-86
. Shultz Bar to Wawawai 69-C-19
Lower Granite CPRR Relocations
. Wawawai to Bishop 73-C-89
. Bishop to West Steptoe 73-C-76
. West Steptoe to East Moses 73-C-96
. East Moses to Lewiston 73-C-102
Lewiston Area
. Lewiston levees concrete cutoff 73-C078
. Lewiston levees system 73-C-0196
. Raise CPRR bridge 73-C-204
. Nez Perce County Road 73-C-143
. Bank Protection Clarkston 73-C-039
Washington State Contracts
. Silcott to Clarkston-Hwy 12
. Red Woll Bridge-Clarkston to Wilma




Review Comments
Surveillance Plan
Pool Lowering
Lower Granite - Little Goose Reservoirs
March 1 - April 1 - 1992

1. Reservoir Lowering:
1.1 General
The majority of all constructed areas within the two reservoir areas have been

included in the presented plan. The following comments in outline form will be
directed to specific features of constructed facilities within the Little Goose and
Lower Granite Reservoir areas.

2. Little Goose Dam:
2.1 North Shore Embankment section
2.1.1 Rate of draw down
2.1.2 Settlement
2.1.3 Cracking - Locations
2.1.4 Piezometers history - data.
2.1.5 Upstream Slope protection
2.1.6 Filter Ratio, upstream side (Record Samples)
2.2 Downstream Structures
2.2.1 Fishway Dike
2.2.2 Left Bank Esplanada Area

3. Little Goose CPRR Relocations

3.1 History

3.2 Contracts (five)

3.3 Foundation Excavation (none)

3.4 Test Fill Areas
3.4.1 Station 328 downstream of Central Ferry
3.4.2 Station 1257 at Penawawa

3.5 Settlement - Sink Areas

3.6 Higher Embankment areas with few lower culverts and/or a high bridge

3.7 Main areas affected by lowering of the pool area

3.8 Wave action damage during low pool stages.



4. Washington State Hwy and Bridge at Central Ferry

4.1 County road areas at Deadman and Hasting Hills

S. Lower Granite Dam
5.1 North Shore Embankment section
5.1.1 Settlement
3.1.2 Cracking
S.1.3 Piezometers
S5.1.4 Filter Ratio (Record samples)
5.2 Garfield County Road (left bank)
3.3 Downstream spillway flows (Direction)

6. Lower Granite - CPRR, County, State Hwy Relocation
6.1 Contracts - (four)
6.2 Foundation Excavating (none)
6.3 Setilement -Sink Areas
6.4 Higher Embankment Areas with few lower drainage culverts
6.5 Wave acation during lower pool elevations

7. Lewiston Area
7.1 Lewiston levee system
7.1.1 West Lewiston levee
7.1.2 Erosion of Prism or Blanket Area
7.1.3 Settlement
3.1 "Sinkholes" History
3.2 Movement or development of New Sinks
1.1.4 Piezometers
7.1.5 Levee Problem Areas
7.1.6 East Lewiston levee
6.1 Lindsay Creek Structure - 380 Structure
7.1.7 North Lewiston levee
7.1 Downstream levee Tie-in
7.2 Pumping Plant "B" uplift pressures
7.1.8 Lewiston levee ground water levels
8.1 General
7.1.9 Levee Typical Section
9.1 Possible Filter Problem (Riverward side)



7.2 Interstate Bridge Pier Number Three
7.2.1 History
7.2.2 Riprap Berm
7.2.3 Soundings
7.3 CPRR Clearwater River Bridge Pier Three
7.3.1 History
7.3.2 Remedial Work Contract 73-C-204
7.3.3 Erosion
7.4 Nez Perce County Rd. 505 Reinforcement
7.4.1 History
7.4.2 Movement
7.5 Disposal Areas
7.5.1 Encapsulated Fill Area
7.5.1.1 History
7.5.2 Clarkston Dump Area (left bank)
7.5.2.1History
7.5.3 Snake River Disposal Area
7.5.3.1 History
7.5.4 Clearwater River Disposal Area
7.5.4.1 History
7.6 Recreation Areas
7.6.1 Water intake systems and screens

7.7 Bed Load movement within Clearwater and Snake Rivers

7.8 Existing Ultilities in levee areas
7.8 Summary drawing in office
7.8.1 Telephone Cable WL Station 39+70
1.8.2 P.F.I outlet pipe into Snake

7.9 List of Available Contractors and Equipment

7.9.1 List and Location of available material for remedial repairs

7.9.1.1 (a) Impervious Gravels stockpile
(b) Rockfill - stockpiles
(c) Riprap - stockpiles
(d) Gravel Fill - sources



8. Public Safety Within the Project Areas?
8.1 (a) County
(b) State Hwy
(¢) CPRR
(d) Ports
(e) City
(H) C. Guard
(g) State Parks

9. Comments



Review Notes:[by outline numbers]

2. Little Goose Dam

2.1 North Shore Earth Embankment.
The upstream shell should tend to move upstream and down. This may result in cracks
along the upstream edge of the dam embankment and also adjacent to the concrete

non-overflow section. Some time maybe required to detect the cracking due to the paving

seclion.

2.14 Piezomelers

The existing piezometers in the dam section were installed in exploration drilled during the
1970 pool raise. Slotted pipes were installed in the drill holes to record the water level.
The entrance area of the slotted pipes may be such that accurate drawdown data may be
difficult to determine. The location of the water levels in a thin core dam section, in regard
to its safety, is often questionable. However, if a prezometer does indicate a rapid filling

and / or loss, it may indicate a crack in the core section and a related problem with the earth

dam.




2.1.5 Upstream Slope Protection
The basalt slope protection on the upstream slope is very large, with void areas between
stones. The underlying rockfill bedding can be seen in many places. A review of the slope

may help in determining the condition of the slope “as built” in lieu of damage by draw

down.

2.1.6 Filter Ratio, Upstream Side
The Sand-Gravel filter ratio should be checked using the "record sample" data for the
Impervious core and filter gradiations. This would be for "Information only” in case

further draw downs may resull in movement of the core material into the upstream filter.

2.2 Downstream Structures
The Fish Dike (already damaged) , and the left bank esplanada may be eroded if higher

flows are discharged into a lowered, Lower Monumental pool.

3. Little Goose CPR Relocations

3.1 History

No foundation excavation was provided for the CPRR. Several Test fill were constructed

with extensive instrumentation.



3.4 Test Fill Areas
The Test fill areas are at CPRR Station 328- dwg-LGG 1-9-1/193 (cont-67 C-104) Riperia
to C. Ferry. CPRR Station 1257-dwg LGS 1-9-1/232 Purrington, SHullz, & Bar - cont

68-C-86.

3.4.1 The higher embankment areas downstream of Purrington will be subject to the most
effect of the draw down. Upstream of this area, most of the railroad subgrade is generally

landward and above the pool area.

3.4 Test Fill Areas
The Test fill areas should be considered for review during the draw down to determine if
additional movement is found in the embankment and/or foundation areas. It is unknown

if any of the instruments as constructed are still in operation or readable.

3.8 Wave Action Damage
Wave action may be a problem on several embankment areas if a wind condition
develops during low pool stages. Any damaged areas should be noted, logged and /or

mapped so that repair if necessary can be made at a later date from a barge operation.



4. Washington State Highway and Bridge at Central Ferry
There may be some settlement of the bridge abutment area at Central Ferry, along the

county road sections at Deadman and along the left bank of the Snake, at the Hasting Hill

Quarry area.

S. Lower Granite Dam North Shore Embankment.

5.1 North Shoré embankment comments for Little Goose Embankment area also apply to

this section.

5.2 Garfield County Road (Left Bank)
Garfield County road on the leftbank upstream of the dam may settle and move riverward.
The existing BPA buried cable system should be checked to determine its condition prior

to draw down. BPA may need to be made aware of the possible movement.

3.3 Downstream Spillway Flows

Information - Flows thru the spillway w/o flows thru the power house, results in a cross
current against the left bank near the fish barge area. Prior discharges have resulted in
damage to the left bank and the riverbank area has been protected. However, it may need

to be checked during higher flow conditions and a low Little Goose Pool.



6. Lower Granite CPRR _ County, State Relocations

The Comments on little Goose relocation apply also to Lower Granite. *All culverts and
bridges along the CPRR are marked with posts, indicating the Railroad "mile post". These
post are a good reference point when trying to determine the locaiton of a problem area

within the relocation or pool area.

7. Lewiston Area

7.1.1 West Lewiston Levee

7.1.2 Erosion of Prism or Blanket Area

The entire levee system was constructed during higher river stages and erosion of the levee
toe during draw down should not be a problem except at Station 10 +00 area Station 104
to 120 (Blanket Area). The river velocities at Station 10 +00 are high during normal flow
conditions and may result in movement of the riprap toe material. This condition should be
checked and/or sounded to assure a stable toe section. The Blanket area at Station 104 {o
120 hlas a rock fill shell which may be subject to erosion if flows are directed over onto (he

area. If higher Clearwater River flows are found necessary in the future, the placement of a

riprap section over the Blanket Area should be considered.




7.1.3 Settlement And Sink Holes
32 Sinkholes were logged during construction between Station 32 +00 and 77 +00. All
Sinks were not logged, some were called "depressions”. One Sink", after repair continued

up thru the levee section and out the top of the levee Prism at Station 40 +00. The levee

“section was backfilled with "impervious gravel" and the increased water levels in the levee

section was monilored. Location of logged sink areas are indicated in the "Construction

History Report” for Lower Granite.

7.1.3.2 Movement and Development of New Sinks

Lowering of the water levels in the levee system could result in movement of embankment
materials within the levee section between Station 30 +00 and 77 +00. This reach of levee
section should be watched very closely during, and after, the draw down to detect a;ly
movement and/or stress. The outer slope areas in this reach should also be reviewed to
look for depressions, sinks, or movement of the slope protection. Settlement and

movement of the levee section in other reaches of the entire levee system should be minor.




7.1.4 Piezometers
Piezometers were installed in the levee section in areas of seepage and/or construction
problem areas. The main areas are:

WL Station - 30 +00 to 50 +00

WL Station - 70 +00 to 80 +00

WL Station - 140 +00.
7.1.9.1 Possible Filter Problem
The lowering of the pool levels will result in a flow of water from the impervious core
. section into the riverward gravel fill zone. Full draw down was not a condition
considered during design. No sand filter system was provided on the riverward side of
the the silt core material. This construction condition can and may result in some
movement of the silt material into the gravel fill. Only continual review of the levee prism
will allow for the detection of slumps (;r depressions in the levee section. The paved bike

path svstem on top of the levee section will hamper this review and detection.

7.2 Interstate Bridge-Lewiston-Clarkston- Pier Number Three.
The State Hwy bridge Pier number three was provided with a riprap protection berm
during construction of the West Lewiston levee section. [Mod Number 6 to Cont -

73-C-0196]. This was found necessary due to the restriction of the Snake River at this



location by the levee section and the possible higher flood flows prior to pool filling in
1975. Pier Number Three is founded on gravel without piling at elevation 687 . Sounding
were obtained following the riprap construction during 1974. Sounding sheets showing
the riverbed in the area of the Pier Three footing in 1974 til Jan. 1975, are available in the
files of the Soil and Civil Design Seciton. New soundings following draw down should be
obtained if possible lo compare them with the Jan. 1975 data. State Highway bridge
drawings showing the Pier Three construction should be found or obtained again, if

possible.

7.3 CPRR Pier Three

Pier three of the CPRR , Clearwater River bridge was found during design to be founded
on gravel in lieu of on bedrock as thought. A core drill hole as shown in contract
73-C-204, indicates the gravel founa. The foundation gravels were contained with a Sheet
Pile Cofferdam and grouted with a Neat Cement grout. The Sheet Pile Cofferdam was left
in place around the pier footing and a concrete section was placed in the area between the
fooling and the Sheet Piling. The earth fill work platform around the Pier was also left in
place. This Pier should be reviewed during the draw down periods to assure no
undermining during higher river flows if they do occur. All other piers and/or the

upstream guide are founded on bedrock or piling.



7.4 Nez Perce County Road 505

The existing county road along the right bank of the Snake River upstram of Lewiston was
in the past an old raiiroad grade. This grade area was converted into an access road and
had proved (o be a problem due {o massive landslides. During the design of Lower
Granite, a Sur Charge berm was placed along the toe of the landslide mass to prevent its
movement into the river area. Other work was also accomplished o drain sub surface
waler out of the slide areas and provide more stability. A sewer line and bike path were
constructed in and on the berm area at a later date. The entire area along the right bank in
the reach of the landslide mass should be reviewed to assure that the lowering of the water

surface does not trigger movement of larger landslide land masses.
7.5 Disposal Areas Lewiston - Clarkston Area

7.5.1 Encapsulated Fill

The Encapsulated fill was one of the main disposal area designated in.the Lewiston levee
contract for large amount of "unsuitable material”. This waste material existed along the
right bank of the Snake River and both banks of the Clearwater Rivers. The main source
of waste materials placed in this disposal area come from the West Lewiston levee

foundation areas from Station 80 +00 to Station 150 +/-, the North Lewiston levee from



Station 0 +00 to Station 50 +00+/-, and the East Lewiston levee in the reach upstream of
the old tailrace area (East Lewiston Pumping Plant). The large 1sland area existing
dowastream of the encapsulated fill was also constructed with additional” unsuitable

materials” encountered in the levee construction.

7.5.2 Clarkston Dump Area.

The left bank of the Snake River just down stream of Lewiston consisted of a high, near
vertical bank of garbage placed along the river bank area by the city of Clarkston. This
dump area was regraded within the levels of the Lower Granite pool and covered with a
layer of "impervious gravel” and rock fill slope protection. All garbage material was
contained within the zones of the "impervious gravels”. This work was accomplished

under contract 74-C-039.

7.5.3 Snake River Disposal Area

The large area existing upstream of the West Lewiston levee right bank tie-in and
riverward of the Snake River ave. is a disposal area constructed of surplus or "unsuitable”
materials. The wasle materials resulied from the Nez Perce county road 505 sur charge
berm construction Cont-73-C-143, and the material removed from the levee foundation

area along the right bank of hte Snake River, between STation 0 +00 and Station 60 +00+/-.



7.5.4 Clearwater Water Disposal Area

The long berm area constructed along the right bank of the Clearwater River upstream of
the North Lewiston levee consists of surplus "unsuitable” materials from the levee
construction and from the removal of the Washington Water Power Dam. This material
was used as a disposal area and also to provide slope protection for the Idaho State Hwy
section which is adjacent {o this area. The waste material was covered and provided with

gravel fill and/or rock fill slope protection.

7.6 Recreation Areas

Several water intake systems exist in the reservoir areas.
(1) Hellgate-screen on riverbed-upstream area
(2) Hellgate-screen under dock section-
(3) Swallows-screen under dock section-

These may need to be protected during draw down conditions.

7.7 Bed Load Movement
Large amounts of sand will be moved downstream from the area of Asotin on the Snake
River and the P.F. 1. Plant area on the Clearwater River. The movement of this material

should uncover the old river channels in their original positions. Large amounts of this



material should be redeposited along the left bank of the Snake Riverbed area near the

Clarkston Sewage Plant and Port area, and near the Red Wolf Bridge on the left bank.

7.8 Existing Utilities in Levee Areas

A summary drawing with all existing utilities in the Lewiston levee area is available in the
Engineering Division. ~A Telephone cable was relocated during the levee construction at
Station 39+70 and reinstalled in the levee section. I believe the "in riverbed section” is as it

existed prior to pool filling. This condition may need to be checked with the telephone

company.

7.8.2 P.F.I Effluent Pipe

Prior to pool filling in 1975, the outlet end of the P.F.I. discharge pipeline constructed into
the Snake River eroded and was washed out. The foundation area of the pipe was eroded
for some distance back toward the Clearwatgr River. Lower pool elevations may result in

some more erosion and possible damage to the existing discharge line.

7.9 Available Contractors and Malterials
A list of available contactors in the Little Goose and Lower Granite areas should be

compiled. This list should include the amount and type of equipment that can be made



available for use in a short period of time. Who will handle contract paper work for
contractors during the pool lowering? Operations or the District?
A list and plan of all available stockpiles of materials which can, or may be used, should be
made. A plan showing location, access, and type of material should be included. The
malerial list should indicate if it is Government owned or privately controlled. Type of
materials considered for use:

(1) Ballast - CPRR (Blyton site) (5}

(2) Rockfill

(3) Riprap  (C)

(4) Grave] Fill

(5) "lmpervious Gravel Fill" [Levee repair] ( A )

(6) Base and/or Top Course.
(A) The stockpile of Impervious gravel existing just downstream of Memorial Bridge and

on the left bank should be used as necessary if a problem develops.

(B) Is the remaining amount of Ballast stockpiled at Blyton still Government owned or was

it sold? Is it still in the stockpile area or was it removed?

(C) 2,000 cubic yards of riprap and 3,000 cubic yards of rock fill were stockpiled in the



"East Moses" Peter Kewit Quarry area at CPRR Station 3335. This material should be
available off of the Washington State Hwy. Mod 4 to cont-73-C-102.
A plan view of available borrow areas in the Lewiston area was included in the Lewiston

levee of operation and maintance manuals. These drawings showed both Government and

private sources at that time.

8. Public Safety Within the Project Areas

Who has the overall responsibility for safety on the Public projects? I would assume the
Corp does not want to take over the other agencies responsibility for their projects and
property. Durmg prior pool fillings, the owner of the facility was responsible and policed
their own property with the Corp's help. I would assume all counties, states, cities, the

railroad, State Parks, etc., would control the public safety on their property.

Will there be help within the Reservoir pool areas for controling the public? The river
conditions on the Lower Granite Reservoir will attract many boaters, hikers, fishermen,
lookers, which could endanger them. Will a public notice be issued in the general area to
"Please Stay Out" of the areas? "Public Control" may become a real problem over the 30

day draw down period, and a worse public relations problem.



9. Comments

The use of only two Geotechnical Engineers to cover these many problem areas can only
be accomplished if few or no problems develop. A plan to shift more people into problem
areas should be developed prior to the pool lowering. With difficult access to many areas
of the relocations prevailing, much time will be spent in traveling between sites. This
problem is helped somewhat by the fact that the Lower Granite pool will be lowered prior

to the Little Goose pool.
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