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Approximate Rock Refusal

Natural Ground Surface

Strip Sol Unit #1 (Organics) to Minimum 1.0ft Depth. Scarify.
Molsten and Re-compact Prior 1o Placement of Fill Thereon

LEGEND

DDAM EMBANKMENT MATERIALS

Four soil units are identified in the proposed reservoir area. Three of the soil units are to be used to
construct the dam embankment.

Soil Unit No. 1 consists of organic topsoils and are to be stripped to a minimum
depth of 1 to 1.5 feet as determined by the Engineer and removed from the site.
These soils could be stockpiled for other use.

Soil Unit No. 2 consists of sandy silt to very silty fine sand. This unit lies beneath the
organic topsoil unit and varies in thickness from approximately 1 foot to 3.5 feet
This soil unit is planned for the core of the dam, including backfill for the cutoff
trench as shown on the drawings.

soil Unit No. 3 consists generally of well-graded to poorly-graded, silty gravelly
sands. This unit lies beneath the silt soils of Unit No. 2. This soil unit is planned for
use in the upstream “shell” as shown on the drawings, and in the downstream part
of the embankment, between the core and the downstream slope of the dam. This
soil unit contains some cobbles and small boulders. Cobbles greater than 6 inches in
size and all boulders shall be removed from the embankment fill.

Soil Unit No. 3 is also a source of material for the toe drain gravel. It is planned that
Soil Unit No. 3 materials are screened to remove the material sizes finer than
3/8-inch size to generate toe drain gravel. The screened material 3/8-inch and finer
can be used in the embankment fill by spreading and blending with other Soil Unit
No. 3 material going directly from borrow areas to the dam embankment.

. Soil Unit No. 4 consists generally of poorly graded silty sand. This material is also for

s o

REVISIONS

use in the dam embankment against the upstream side of the dam core as shown on
the drawings. The purpose of this use as part of the dam core is to help reduce
permeability of the dam. Soil Unit No. 4 is also planned for use as trench backfill for
the outlet pipe.

DUN | Add Note on Preparation of Core vench Batiom
DUN | Added RipRap Protection Speciication

0N | Comect Top of Dam Elevation

BY

2402013

24042013

2002013
DATE

0 20

0
2
o

NO,

SCALE: 1" = 10°

R-vecss



RECEIVEV
JUN 06 2018

OWRD

+—22.0"
t—8.0-

186,97 10 Baseline ~—y\—of

l—ku Road Ramp—

136.44' 1o Baseline —e——\—rt

Approximate Rock Refusal
Natural Ground Surface
Strp Soll Ut #1 (Organkcs) to Minkmum
1,01 Depth. Scarty. Molsten and
Pror 10 Placoment of Fil
Thereon

—11.0——s0-

_Top ot Dam [ EL 37

‘Soll blended with Bentonite Clay and. ol 10
compacted as spedified in “Preparation 0.0
of Core Trench Batiom”.in specification.

N\ Approximate Rock Refusal
Natural Ground Surface
Stip Sol Ut #1 (Organics) to Minimum

1.0 Depth, Scarfy, Molsten and
Prior to Placement of Fil

6" Diameter, Perforat

tod
PVC Drain Pipe (Sch 80)

30

od with X
speified in “Preparation 10.0"

6" Dlametor, Perforated
PVC Drain Pipe (Sch 80)

- e

PVC Draln Pipe (Sch 80)

Thvough Concrole

187 HOPE Pipe

®

Approxmale Rock Refusal
Ntural Ground Surtace

Stip Solt Unk #1 (Organkcs) 1o
Minimum 1.0 Depth, Scartty,

Sand Backll
2.0 Typ.

Concrete Encasement

Dam Cross Sections
Blue Mountain Ranch - Application #R-86934

Crook County, Oregon

10

8

Aprh 25,2013

1060-112

SHEET

D.Newton

Hio e

6° Dlamotor, Porforated
PVC Drain Pipe (Sch 80) 10.0'
Soll tlended with Bentonlte Clay and*
‘compacted as specified In “Preparation
of Cora Trench Bottonr”. I spaciication. Section E-E’
Scale: 1" = 10'

PVC Bell & Spigot Pressure Pipe ___
Flange Coupler, 18° HOPE 10 18" Boll &
Spigot PV

/C Prassure Pipe

Filr Diaphram
Soe Sheet 9§

Fiter Sand, 1.0’ thick at
bottom of encasement

H
Fusion Joints. Pipe and Fittings Manufactu

compacted as specifed
of Core Trench Botiom”. I spacification.
18 High Densky Polysthylen Pipe (HDPE), SDR32.5, Heat

red to ASTM D3350-05

_Section F-F"
Scale: 1°= 10"

Avpronimate Rock Retusal
Sup Sol Unk #1 (Organcs) 1o
Minkmum 1,08 Depth. Scarky
00 Re-compact Pror 1o Placement of
Fil Thereon

Approdmate Rock Refusal
Natural Ground Surface

Strp Soll Unk #1 (Organics) to Minkmum 1.0R Depth. Scarlfy.
Molsten and Re-compact Prior to Placement of Fil Therson

-Outlet Pipe Trench Back:
Compacied as Specifled.

NEWTON
CONSULTANTS INC. e

Earn,

REVISIONS

DN | Modity 1o Fully Encased Outlet Plpe

DN | Added RipRap Protection Specification

BY

2002013

20042013

DATE

R-88< 85



CENTER.NE
o 18" DA OUTLET
AND SLUICE

GATE STEM

L—- ¥ 4

wswor o ——/
ATl
s

Concrete Encasement
Around Outlet Pipe _

—G—ot

Compacted Filer Sand

GRATE SEATING
seE OETAL

Model 90-01 Pressure Relief Valve

0 D i

Model 90-01 (Uses Hask: Vaive Mo 100.07)

END PLATE

STUD ANCHORS.
SEE DETAL

Dimensions
i wone

a]se[fet

TS [ | W6 a2 = o
ow (5005 i
T ST G o

o~ ANG! arcaro e orSarge anacom oty
s i xalNIe a0 Ak
£ Eng Ootade cchmdn ANGI 82,1 ypathoonm

3% 3 x4 MILD STEEL END
PLATE (4 REQUIRED) Model $0-01 Dimensions t knches
L3532 K- 49 LONG. :

(2 REQUIRED)

RECEIVED
JUN 06 2018

OWR

STEM SUPPORT

TE
& MAX. SPACING
7/8° DIA. GATE STEM IN OIL FILLED 1/4'
DIA STD. GALVD STEEL PIPE CASING
SIMILAR BOTH STEMS

2" DIA G.L PIPE VENT

ALL REINF. #5 AT
12 CRS. BOTH WAYS

STUD ANCHORS
SEE DETAIL

EXISTING GROUND

2%° DIA. G.L PIPE
AT 18” DIA. INTAKE

e
ELEV. 3708 ——

ELEV. 3707"

& {1

Concrete Encasement

FILTER DIAPHRAM

SCALE: 1" = 40"

Maximum High Water 3723.5'
Top of Spillway 3723.0'

Match Existing
Slope Grade.

18° 0D DIA. HOPE PIPE
(4710 HOPE, SDR-32.5)
ELEV. 3706

ELEV. 3705"
ELEV. 3704.42
ELEV. 3704
ELEV. 3703.5%
ELEV, 3703

— X
~ INTAKE STRUCTURE

SCALE: 1"=4'0"

Top of Dam 3725.5

Section A-A' %" Minus ‘Spliway capacity with 2.0 of freeboard Is 37cfs. Watershed
runoff for 100-yr event estimated at 33cfs. Maximurm pumping
rate Into reservok Is 2.0cfs. Required splliway capacty ks 35cfs.

p, " 10, f
A’
op of

um High Water _ Spllway
EL3 7235 (37cts) EL J.izl o

A 4
T

Top of Dam 3725.5'

Details
Blue Mountain Ranch - Application #R-86934

Crook County, Oregon

Aped 26, 2013
S Schenck

1080-112

9

SHEET

NEWTON

|
9]

CONSULTANTS INC.

Concrete Outlet Pipe Encasement Detall

Correct Top of Dam, Max. Water Level Elevations

Splliway Capacity with Pumping Flow

REVISIONS

333 |=
HEHEHE
s|g|e g

PATH: @\ S Wt Gk P\ GSOTTL_ 50 S 817 /24/3083 8

R-28584



MATERIAL SPECIFICATIONS - EAST RESERVOIR Phc-n-v; i s o gl - v Preparation of Core Trench Bottom
The toe drain gravel shall be placed and compacted to an elevation at least 6 inches above the  The gravelly, silty sand deposits in the site area are underlain by rock, which appears to be basalt e
GEOTEXTILE FILTER FABRIC FOR TOE DRAIN top of the toe drain pipe. The trench for the toe drain pipe shall be excavated into the drain  based on fragments retrieved from exploratory backhoe pits. The rock is fractured and suggests
Material Specification gravel. The toe drain pipe shall be placed in the trench. End caps shall be placed over each end  potential for leakage from the reservoir through fractures. Excavation of the core trench is w
All gravel drain rock in the toe drain shall be wrapped and fully enclosed inside geotextile filter of the slotted toe drain pipe. A tee and coupling of the toe drain pipe with the non-slotted drain  planned to avoid disturbance to the rock; therefore, at least 1 foot of undisturbed soil material ]
fabric to allow water passage from earth materials outside the toe drain into the gravel drain pipe shall be installed. The toe drain pipe trench shall then be backfilied with toe drain gravel.  will be left in place above the surface of the rock. Preparation to receive fill shall be done E C E IV E D 3 =
rock and to prevent movement of soils into the gravel drain rock. Geotextile filter fabric shall The remaining toe drain gravel shall be placed and compacted as shown on the drawings. according to the following steps to help reduce potential for seepage beneath the dam core: J > e
meet the following specifications: CAST-IN-PLACE CONCRETE g
SPECIFICATION FOR NONWOVEN GEOTEXTILE FILTER FABRIC 1. This work shall consist of construction of the encasement for the outlet control valve and 1. Prior to placement of any Soil Unit #2 material in the core trench, the remaining soil o E
TOE DRAIN FOR EAST RESERVOIR - outlet pipe elbow assembly in conformance with these specifications and in reasonable close material on the bottom of the trench shall be cleared of ail rocks. If the soil is dry, lighty -3 I
TEST ROLL SPEC conformity to the lines, grades and dimensions shown on the construction drawings or moisten it, then plow, disc or till the soils to a depth of € to 12 inches, then roll or drag the c @
PROPERTY METHOD uNITS VALUE | (minmmume) established by the Engineer. surface until it is smooth. J N 0 S s
":——. ] 2. Portland cement concrete shall conform to the following mix specifications: 2 A::W a mixture of powder ln:' so:“mmr'benlonn! (Pond Sealer) to the soil surface at a rate 0§ o
onsle Sirongh oy e « Bulk proportion guideline: Cement, Sand, Gravel - 1t0 2.25 to 3.2 (by weight) of 2.5 pounds per square foot of soil surface area,
:: ;hr“-"i :3: 04632 : MARY. - « Water: Just enough water to permit ready working into the forms without objectionable 3. Spread the bentonite with a fertilizer or seed spreader to promote even spreading g 36
C e - separation (52 to 55 Ibs per bag of cement). Concrete should slide, not run off a shovel. 4. Mix the bentonite with the top 6 to 12 inches of soil by discing, tilling or by hand raking. It = 2, 2™
i T * Maximum particle size: 1% inches is extremely important for the bentonite to be mixed uniformly with the soil. Multiple 8 - B
— — — A FILTER SAND passes are recommended to reduce potential for bare of thin spots. € 1S |s
. X R L= ]
Size (AOS) ASTMO4751 | US Skevemm _|_wARv | 70212 Material 3 Compect (e o surfuce by oling or tamplne OW D O © (_8) g4
T D) v e Filter sand shall be placed in diaphragms around the HDPE outlet pipe and around the outiet pipe @ £
e at the toe drain as shown on the drawings. The diaphragms are located at the fusion-welded ~ OUTLET PIPE Q8x
Water Flow Rate ASTM O-6461 gom'sq MARY 136 joints in the HDPE pipe. Filter sand shall consist of maleﬂal meeting the ASTM C 33 Spearumm Materlal Specification n § §
Sndurance for fine concrete aggregate (or Oregon c i1
Utra Violet Resistance ASTMO4355 | %rotined@ | MARV 70 02690.30). The grain size distribution of the fine aure'ate shall be consistent with the vunowm. Pipe: 80
e ynder dom yservelr oute goe s 1 be High Denshy Polyetyens (HOPE) wih hest skon fots €
NOTE: "MARV- Indicates minkmum average roll values: calculated as the mean A O T T T MATENAL SOR 32.6, 18" nominel LD. pipe and filiags manufechired fo ASTM D 3360.068. 3
mean minus - viekding @ 95% Outlet distribution pipe 1o be located outside of dam footprnt is 1o be Schedule 40 Polyvinyl Chioride =
(PVC) gasket pipe (bel & spigot joint with retained ring style gasket) 18" nominal 1.D. manufactured ® -
1. Geotextile shall be cut to the required width, making allowance for conformance of the No. ] 100 1784 8D 1785. 9 s i
geotextile during subsequent compaction of the toe drain gravel. . =300 1 o §
2. Contact between the geotextile and the adjacent soil shall be assured during construction o = Installation 2ls
3. The geotextile shall be overlapped a minimum of 2 feet at all longtitudinal and transverse ~ HOPE pipe to be Installed with flange and head fuslon joints as noted In Outlet and in |
joints. . =8 accordance with ASTM D 2774-04. Pipe joints shall be Installed consistent with ASTM F 2620 and i
4. Care should be taken to place the geotextile tightly against the soil so no void spaces occur o X ASTM D 3261. The 40-foot HDPE pipe sections will be fusion-welded together with filter H
behind the fabric. Cobbles or boulders shall be removed from surface upon which the fabric No. 100 = Qepleagms © o comeeuceid & ewch wekded clpe jon se shomn on e M'::'\.'*k: H
fabric h. i i Downstream dlagram, an additonal bentonite-soll_dlaphragm
ml:;pnmmmmmawmmsupm Also, folds or wrinkles shail be o o posssarafiRogedlorfln o e

The dam embankment fill shall be placed and compacted in lifts to an elevation of 3 feet above
the top elevation of the HDPE outlet pipe. The trench for the outlet pipe shall be excavated
through the compacted dam embankment fill. At each fusion-welded pipe joint location, the
trench wall and the trench bottom shall be excavated to form a siot into the side walls and the
trench bottom at least 2 feet deep and 2 feet wide. Filter sand shall be thoroughly wetted,
placed in the siots across the trench bottom and compacted. After the outlet pipe is placed in
the trench, wet filter sand shall be placed in the slots in the trench walls and compacted in
12-inch thick lifts. The filter sand should be filled over the pipe to the top of the trench. The
fiiter sand shall be aliowed to flow from the slots into the pipe trench and seek its angle of
repose. Trench backfill soils shall be piaced and compacted in lifts not to exceed 8 inches in
thickness over the top of the filter sand slope as the trench is backfilled.

the outlet
avor
5. The geotextile which will be used for top overlap of the toe drain gravel shall be temporarily materials mixed with bentonte (Pond 5“') In the proportion 1 pound bentonlte per 35 pounds of sol.
used to cover the excavated material on either side of the toe drain trench to protect the
toe drain gravel from contamination by backfillsoil falling into and mixing with the drainage
gravel
. The granular toe drain gravel shall be placed and compacted on top of the geotextile in lifts
at least 1 foot thick and no more than 1.5 feet thick. A maximum drop height of 3 feet is
allowed. Additional lifts shall be added until the depth of the toe drain gravel meets the
requirements shown on the design drawings.
7. After full placement and compaction of the toe drain gravel, the protruding edges of the
geotextile shall be overlapped onto the top of the toe drain gravel. The top overlapping part
of the geotextile should be toward the toe of the dam. The overlap shall protect the toe

PVC gasket pipe is to be installed in accordance with ASTM D 3139 and in accordance with the

o

Step 2) Apply a light coating of recommended lubricant to spigot end and sealing section of gasket.

drain rock from contamination. A minimum overlap of 18 inches is required. 3
DAM EMBANKMENT MATERIALS — .
b Pipe hould be a minimum of 24 over top of ppe. or 12" below maximum freeze depth 8
cover s a m 3 8
Material Specification Placement § whichever ls greater. H
Toe drain gravel shall be screened from native silty gravelly sand deposits in the reservoir borrow 1. The natural ground surface in all areas to receive fill shall be stripped of organic and g
area designated as Soil Unit #3. These materials appear to be more prevalent in the area of u""“”ﬁ v :‘:::?‘u:;n:'mm :mh of 1': :‘z feet :::;:ym::; :’. ::‘ E;:::e: The trench bottom should be continuous, . and free of rocks and debris. Adequate 8
exploratory pits T-1, T-3, T4 and T-5. The native materiais shall be screened to remove the Y ok sgobrganradlics oot e oo g backil showd be pleced inmedisisly sfter instaiston. prior 1o Wing or Weing e e, b0 heby
fraction coarser than 2-inch and to remove the fraction finer than 3/8-inch. The resulting toe b seplorirmmiie iaches; Srowsli to)proper moisens o 2nd  distribute the effects of evenly over each plpe length. The Inllal backl
. el recompacted to at least 92 percent of the maximum dry density in accordance with ASTM  material should consist of particles of
o %" In size or less. and properly tamped. Where hardpan, ledge
drain gravel shall be consistent with the following grain size distribution: Test Mathod D-1557 (Mod¥ied Proctor). e b Dy ed. Yire ramwr. e
SPECIFICATION FOR TOE DRAIN GRAVEL compacted solls 1o provide adequate 10 polnts loads exerted on the pipe. Pipe .
SCALP OFF THE MINUS 3/8" SIZE 2. Soil Unit No. 2 material shall be placed in the core trench and the dam core, in lifts with a  connections Joints should be left exposed for visual inspection of during leak testing.
REPRESENTED BY SAMPLES TP-1, TP-2, TP, TP-5 maximum uncompacted thickness of 6 inches, brought to a uniform moisture content of
sons . et % lus 5 nd compacted to at least 92  the dry der A Ml specifica
(WELL GRADED SILTY GRAVELLY SANDS) optimum plus 5 percent and comy 10 at least 92 percent of the maximum dry density Al backfil installaion should be In accordance with ASTM D 2774, Backd tions adapted
ou SRR SRAVEL SEABATION AFTEN BOALP in accordance with ASTM Test Method D-698 (Standard Proctor), from Installation instructions provided by Harvel Plastics, Inc. g T
'ROSION PROTECTION - DAM AND SPILLWAY LN
Lot 3. Soil Unit No. 3 material shall be placed in the dam embankment as shown on the drawings, =33
| _SIZE | PASSING in lifts with a maximum uncompacted thickness of 6 inches, brought to a moisture content  Riprap @3
2 100 of optimum plus § percent and compacted to at least 92 percent of the maximum dry  Riprap material for the upstream embankment slope and spillway shall consist of well-graded 1
112 77 - 100 density in accordance with ASTM Test Method D-1557 (Modified Proctor). Soil Unit No. 3 durable rock with a specific gravity of at least 2.4. g
g 50- 100 materials shall be spread over the embankment surface and blended to avoid  g1400 Protection for Upstream Dam Face "i
v 32.57 concentrations of gravels or layers that could provide pathways for water to Migrate  Rocy for fprap shall be graded s follows: S5y
7z 1836 «:::um oy d:m emhal;lmenl.“:lendln; shall result in an integrated fill matrix of sift, sand Snch thick bese layer:  3-nch ks rock (coaree sendy gravel or gravel) 9 3
gravels without sand or gravel layering.
NOTE: Gradation based on analysis of grain size distributions for samples TP-1, TP-2: . 18:nch thick leyer: 124nch dprap §!‘
botn well graded sitty gravelly sands vawm‘w"u!ydmxhhummmadhlwmnmm i
™= 4.50il Unit No. 4 material shall be placed in the dam embankment as shown on the drawings,  smaller rock sizes to provide an interlocked structure.
Placeme in lifts with a maximum uncompacted thickness of 6 inches, brought to a moisture content
Toe drain gravel shall be thoroughly wetted and placed on top of the geotextile fabric by of optimum plus 5 percent and compacted to at least 92 percent of the maximum dry  Where In the Engineers judgment, the spilway outfal channel wll be sutject t erosion of natural
dumping and then spreading ahead of a dozer. Dozer or heavy equipment traffic shall not be ensity in accordance with ASTM Test Method D-1557 (Modified Proctor). ground, protective measures will be required. Such measures may Include riprap and or wire mesh

allowed directly on the fabric. The minimum thickness of toe drain gravel during its placement

on the fabric shall be 1 foot. The toe drain gravel shall be maintained in a wet condition while
being placed and compacted. The toe drain gravel shall be compacted by at least 6 passes with a
heavy drum roller compaction machine.

CORE TRENCH

10 the dimensions and grades shown on the plans.

The subgrade upon which slope protection will be placed shall be shaped n the dimensions and
grades shown on the construction drawings or as established by the Enginer.

The core trench as shown on the drawings is intended to reduce potential for seepage through i
SLOTTED PIPE FOR TOE DRAM the foundation materials. The core in the dam above the core trench is intended to reduce  Emergency Spiliway
seepage through the dam embankment The emergency spiliway should be constructed consistent with the detal reflected on the Details
Material Specification Sheet 9. Inial placement of the emergency spliiway should be constructed with a concrete sl
Slotted pipe shall be installed in the toe drain as shown on the drawings. The toe drain pipe shall i (minimum compressive of 2,000 pounds per square foot) with minimum dimensions of 1-foot
slope from each end toward the low point at station N10407.18'. Caps shall be installed at each  Sidewall Inclination ) 10p widih, 2.5 feet depth and @ length of 30 foet. The trench for the concrete sil shall be excavated
and of the slotted toe drain pipe. At the low point, the slotted toe drain pipe will connect ina tee  The walls of the core trench shall be excavated at an inclination of 1.5 to 1.0 (horizontal to e corloior decin of 2.5 foet and formed to allow for the lower 1 foot of concrete to seal against §
t0 2 non-slotted pipe intended to convey seepage water away from the dom 5 shown on the  vertical units). The solls are essentill conesioniess and when exposed n the core walls With ¢ ige o wall f native earih materiae Following sl placement, excavation of the spillway flow
drawings. Specifications for the slotted and non-slotted pipe are below: drying, sloughing of these materials into the core trench s likely. The 1.5 to 1.0 inclination is  area shall be excavated to a minimum depth of 18 inches allowing for adequate placement of 18 § H
intended to reduce sloughing potential. inches of riprap material and a 2% slope across the spillway control section. A base of %° minus
Pipe Type: PVC Schedule 80 crushed rock shall be placed and compacted o a firm condiion to achieve an overal thicknass of 0.5
Maximum Siot Width 0.25 inch foet. The upper 12 inches of spillway excavation shall consist of riprap consisting of H H
Rows of Slots: s unlform mbxture of approximately 60% 3 inch riprap and 40% ¥% minus crushed rock. The riprap
Slot Length. 1.9inches spliway section will continue down slope beyond the 22 foot wide splliway control section generally -
Slot per Row per Foot. 12 matching the native slope for approximately 100 feet down slope to convey spillway water beyond w
the 00 of the dam. Addidonal spllway length may be required If conveyed spllway water shows. g =
Non-Slotted Toe Drain Pipe signs of migration to the toe of the dam.
Pipe Type: PVC Schedule 40
3 |
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