






















































































































































































































































































































DESIGN REPORT 
for 

Diamond Valley Dairy 
Wastewater Storage Pond #3 (WSP3) 

Page 1 of 3 January 2022 

SUMMARY:  The project is located north of West Salem on the property of Diamond Valley 
Dairy located off of Valley Creek Road NW.  The project consists of constructing a wastewater 
storage pond with a compacted soil liner that will store manure and wastewater from a dairy 
operation.  
 
REFERENCES:  1.   USDA Natural Resources Conservation Service (NRCS) Agricultural Waste 

Management Field Handbook 
2.  USDA Natural Resources Conservation Service (NRCS) Practice Standards 

313-Waste Storage Facility and 520-Pond Sealing or Lining- Compacted Soil 
Treatment. 

 
LOCATION:  The project is located in the SW ¼ of the SW ¼ of Section 19 Township 6 South, 
Range 3 West from the Willamette Meridian. 
 
PURPOSE:  Provide long term manure storage to prevent degradation of surface and groundwater 
sources and provide flexibility in application of manure to cropland fields for utilization of 
nutrients and organics. 
 
PROPOSED WORK:  The wastewater storage ponds are designed to store manure and wastewater 
that is generated from the Diamond Valley Dairy. The wastewater storage ponds consist of 
wastewater storage pond #1 (WSP1), and wastewater storage pond #2 (WSP2). Wastewater 
storage pond #3 (WSP3) will be added and connect to the south embankments of wastewater 
storage pond #1 and wastewater storage pond #2.  Wastewater storage pond #3 will be 
constructed by excavating an average of 4 feet of soil to construct the embankment that will have 
a 20 foot top width, 3:1 inside side slopes, 3:1 outside side slopes, and a maximum embankment 
fill height of 6 feet. The maximum storage capacity of the existing wastewater storage ponds is 
45.6 acre-feet and the proposed wastewater storage pond #3 (WSP3) will have a maximum 
storage capacity of 23.24 acre-feet.  The bottom and sides of the proposed wastewater storage 
pond #3 (WSP3) will be over excavated by 1 foot and the excavated area backfilled and 
compacted with onsite soils mixed with a soil sealant to form a compacted soil liner to prevent 
leakage. A weir structure will be installed on wastewater storage pond #2 (WSP2) to control the 
outflow from wastewater storage pond #2 (WSP2) to the proposed wastewater storage pond #3 
(WSP3). 
 
LAYOUT:  The proposed wastewater storage pond #3 (WSP3) will be located directly to the 
south of wastewater storage pond #2 (WSP2) so that overflow from wastewater storage pond #2 
(WSP2) can be directed to the proposed wastewater storage pond #3 (WSP3). The proposed 
wastewater storage pond #3 (WSP3) will be laid out at the time of construction by H&R 
Engineering with assistance from the landowner and contractor. A preconstruction conference 
will be held with the contractor, landowner and H&R Engineering at the time of layout to ensure 
the contractor understands the requirements of the drawings and specifications. 
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DESIGN:  Two test pits were excavated in the area of the proposed wastewater storage pond #3 
(WSP3) and the soils were found to be uniform with approximately 6 inches of topsoil, 18inches 
of silt loam ML soils and 84 inches of silty clay and clay soils.  A composite sample of the 
excavated soils from the 48 inch depth was submitted to geotechnical laboratory for soil 
mechanics analysis.  The soil mechanics analysis requested included permeability in accordance 
with ASTM D5084-Method C, and density tests in accordance with ASTM D698A. 
 
Based on the soil mechanics report from the soil mechanics laboratory the soils were determined 
to be suitable for the intended use and a design of the proposed wastewater storage pond #3 
(WSP3) was completed using the as-built information from the construction of wastewater 
storage ponds #1 and #2, and criteria from NRCS practice standards 313-Waste Storage Facility 
and 520-Pond Sealing or Lining-Compacted Soil Treatment.  
 
Inflow and outflow facilities will consist of gravity pipelines and pump systems.  All 
contaminated runoff from the open slab areas and barn area, all wash water from the milking 
facilities and manure scraped from the barn areas will be directed to an underground collection 
tank. The manure and wastewater collected in the underground collection tank will be pumped to 
a solid/liquid separation facility where solids will be separated from the wastewater and the 
wastewater will drain to wastewater storage pond #1 (WSP1). Once the capacity of wastewater 
storage pond #1 (WSP1) is reached, outflow will be controlled using pipe structure and drain to 
wastewater storage pond #2 (WSP2) for storage. Once the capacity of wastewater storage pond 
#2 (WSP2) is reached, outflow will be controlled using a pipe structure and drain to the proposed 
wastewater storage pond #3 (WSP3) for storage. A pumping plant will be used to empty the 
ponds and is designed to deliver approximately 300 gallons per minute to a traveling “Big Gun” 
irrigator for application of the wastewater to crops at agronomic rates.   
 
No emergency spillway was designed for the facility since inflow and outflow will be controlled 
using pumps and there is no drainage area that will contribute rainfall runoff directly to the 
wastewater storage ponds.   
 
Drawings for the proposed wastewater storage pond #3 (WSP3) were created using computer 
aided drafting software and the specifications were prepared using the construction requirement 
worksheet and specifications from NRCS practice standard 313-Waste Storage Facility. 
 
CONSTRUCTION:  The embankment will be constructed using the silt and clay soils to elevation 
180 feet and compacted with a sheepsfoot roller using a maximum of 9-inch loose lifts during 
construction.  The treated compacted soil liner will be compacted with a sheepsfoot roller and/or 
rubber tired construction equipment using a maximum of 9-inch loose lifts during construction to 
form a 1 foot compacted soil liner.  Minimum compaction requirements are to reach a minimum 
of 95% of the maximum dry density as per ASTM D698 keeping the soil moisture content at 
levels adequate to meet the compaction requirements. 
 
COST:  The estimated cost of the project is $200,000. 
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OWNER'S ACKNOWLEDGEMENT: 

The owner acknowledges that: 

a. They have received a copy of the construction drawings and specification, and that they understand 
the contents and requirements. 

b. They understand that they are responsible for obtaining all permits relating to the construction and 
operation of this project. 

c. They understand that H&R Engineering makes no representation as to the existence or non-
existence of utilities.  It is the responsibility of the owner and contractor to comply with the provisions 
of ORS 757.541 to 757.571.  The owner and contractor will be liable for any damage resulting from 
disruption of service caused by construction activities.  The phone number for the utility location 
service in Oregon is 811. 

d. Proper operation and maintenance of the installed work is necessary for proper performance during 
the service life of the project. 
 

Accepted by: 

/s/         Date:       

              

 

CHECKOUT: 

I have made an onsite inspection of the project installation and have determined that project was installed 
according to the drawings and specifications. I have also documented the required items have be 
inspected in accordance with the basis of acceptance section in the construction specifications.   

Installation certified by: 

/s/         Date       
 

Job title:             
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SCOPE 

The work shall consist of the following: 

1. Excavating and placing compacted soil to an 
elevation of 180.0 to create embankments 
with a 20 foot top width and 3 horizontal to 1 
vertical slopes on the inside and outside. 

2. Constructing a one foot thick treated 
compacted soil liner for seepage control. 

3. Constructing a weir box structure to control 
outflow from the existing wastewater storage 
pond #2 (WSP2) to wastewater storage pond 
#3 (WSP3). 

All work shall be done to the neat lines, grades, 
elevations and dimensions shown on the drawings 
or as staked in the field. 

DEFINITIONS AND RELATIONSHIPS OF 
PARTIES CONCERNED 

The term "Owner" shall refer to the authorized 
representative of Diamond Valley Dairy who’s 
signature appears on the Construction 
Requirements worksheet which is part of these 
specifications. The Owner is responsible for all 
expenditures for construction. All items of work to 
be paid by the Owner must have the Owner’s 
approval.   

It is understood that the Owner or their 
representative will execute the drawings and 
specifications to the best of their ability. Any 
changes made as construction progresses will be 
made with the advice and concurrence of H&R 
Engineering. 

The term "Engineer" shall refer to the authorized 
representative of H&R Engineering. 

The Engineer acting as a technical advisor for the 
Owner has compiled these drawings and 
specifications. The Engineer will provide surveys, 
tests, and technical direction of work so that the 
project may be constructed as planned.  He or 
she cannot authorize changes without the 
Owner's approval.  

The term "Contractor" shall refer to the authorized 
representative of Owner that is under a 
contractual agreement to complete the project 
according to the drawings and specifications. 

The Contractor will provide the necessary 
equipment and manpower so that the project may 
be constructed as planned. He or she cannot 

make changes to the project without the 
Engineer’s and Owner's approval.  

The official drawings prepared by H&R 
Engineering and approved by the Oregon 
Department of Agriculture Confined Animal 
Feeding Operations (CAFO) program are part of 
these specifications.   

The directions, provisions, and requirements 
contained herein pertain to the method and 
manner of performing the work and to the quality 
of materials to be used. 

CONSTRUCTION OPERATIONS 

Construction operations shall be performed in 
such a manner that soil erosion, air and water 
pollution are minimized. See the section on 
“CONTROL OF SOIL EROSION, WATER AND AIR 
POLLUTION” for more guidance. 

All environmentally sensitive areas, as shown on 
the drawings or as flagged at the construction site, 
shall be avoided.  If human remains are 
discovered, stop construction immediately, 
secure the site and contact the County Sheriff.  If 
cultural materials are discovered, stop 
construction immediately and contact the County 
Environmental office for guidance.  The 
Contractor shall be responsible for mitigating any 
damages to sensitive areas that are a result of 
construction activities not approved by H&R 
Engineering and the Owner. 

All pollution control measures shall be adequately 
maintained in a functional condition as long as 
needed during the construction operation.  All 
temporary measures shall be removed and the 
site restored to the original conditions as 
practicable. 

The Owner, Contractor or other persons will 
conduct all work and operations in accordance 
with proper safety codes for the type of 
construction being performed with due regard to 
safety of all persons and property.  

The completed project shall be workmanlike and 
present a good appearance.   

CLEARING AND STRIPPING 

All fill and excavation areas shall be cleared of 
trees, logs, stumps, roots, brush, boulders, sod, 
rubbish and unstable soil.   
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The limits of the area to be cleared or stripped 
shall be marked by a suitable method.   

All materials cleared from the designated areas 
shall be placed at locations and in a manner 
approved by the Owner or otherwise removed 
from the site.   

EXCAVATION 

Core Trench 
A core trench for the embankment shall be 
excavated at the location shown on the drawings 
or as staked in the field. The core trench shall be 
excavated to the neat lines and grades shown on 
the drawings or as staked in the field. 

Material excavated from the core trench may be 
used for compacted fill in the core trench if it is 
determined to be suitable by the Engineer. 

Structure Excavation 
Excavation for the weir structures shall be to the 
neat lines and grades shown on the drawings 
and/or as staked in the field. No concrete shall be 
placed for the weir structures until the Engineer 
has inspected and approved the excavation. 

EARTHFILL PLACEMENT 

Foundation Preparation 

After stripping, the foundation shall be loosened 
thoroughly by scarifying or discing to a minimum 
depth of 2 inches. The foundation area shall be 
bonded with the first layer of earth fill and 
compacted to the density and moisture specified 
for the earth fill.  All foundation and abutment 
surfaces shall not be steeper than 1:1 unless 
otherwise specified on the drawings. 

Material 
The earth fill placed to construct the embankment 
shall consist of soil materials excavated from the 
borrow area that are approved by the Engineer. 
Fill materials shall contain no sod, brush, roots, or 
other perishable or compressible debris.  No 
stones having maximum dimension of more than 
six inches shall be placed in the compacted earth 
fill.  Any such stones, roots or other unsuitable 
material hauled into the embankment shall be 
removed prior to compaction, and be disposed of 
as directed by the Engineer.   

Placement 
The approved earth fill materials shall be placed 
on the embankment in a thin layer such that the 
combined thickness of this layer and the scarified 

surface of the foundation shall not exceed 9 
inches before compaction. The thickness of 
spread layers shall not exceed 9 inches and shall 
be such that the required compaction can be 
obtained with the equipment used.  The earth fill 
shall be constructed in continuous layers not be 
steeper than 3 horizontal to 1 vertical. The 
bonding surface shall be treated the same as that 
specified for the previous layer so as to insure a 
good bond with the new fill. If the surface of any 
lift becomes too smooth for proper bond, it shall 
be adequately scarified before placement of the 
next lift. 

The distribution of materials shall be such that the 
earth fill material will be free from lenses, pockets, 
streaks, or layers differing appreciably in texture 
from the surrounding material.   

Selected earth fill material shall be placed around 
structures and pipe conduits at the same rate on 
all sides to prevent damage from unequal loading.  
Earth fill placed around structures will be brought 
up at approximately uniform height on all sides of 
the structure.   

Moisture Control 
The surface of the earth fill and the soil being 
placed shall be maintained at the proper moisture 
content during the placement operations. The 
moisture content of the earth fill shall be adequate 
for obtaining the required compaction. The 
application of water to the soil for the earth fill 
shall be accomplished by irrigation of the borrow 
area. 

During construction the moisture content of the 
soil for the earth fill shall be determined from 
laboratory reports or from tests performed by the 
Engineer in the field. No soil shall be placed that 
does not have the moisture content as approved 
by the Engineer. Soil that is too wet shall be dried 
to meet this requirement, or removed, and soil 
that is too dry shall have water added and mixed 
until the requirement is met. Uniform distribution 
of the moisture shall be obtained by discing, 
blading or other approved method prior to 
compaction. 

Compaction control 
The earth fill shall be compacted by means of a 
tamping roller of such size and weight that the 
materials will be compacted to a minimum dry 
density of 95% of the maximum dry density as 
determined by onsite compaction tests.  Density 
of in-place earth fill shall be determined from 
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laboratory reports or density tests performed in 
the field by the Engineer or their representative. 

Heavy compaction equipment shall not be 
operated within 2 feet of any structure. Vibrating 
rollers shall not be operated within 5 feet of any 
structure. Hand directed tampers or compactors 
shall be used to compact earth fill adjacent to 
structures, and pipe conduits.  Earth fill 
compacted in this manner shall be placed in 
layers not greater than 6 inches in thickness 
before compaction, and shall meet the same 
density requirement as for the surrounding earth 
fill.   

Earth fill not meeting the specified requirements 
shall be reworked or removed and replaced with 
acceptable fill.   

The passage of heavy equipment will not be 
allowed: 

(1) over any conduits prior to 14 days after 
placement of the concrete except as approved 
by the Engineer, or  

(2) over any type of structure until the compacted 
earth fill has been placed over the top surface 
of the structure equal to one-half the clear 
span width of the structure or pipe, or two feet 
whichever is greater.   

Compaction of earth fill adjacent to structures 
shall not be started until after the expiration of the 
following minimum time interval after placement of 
the concrete: 

Walls and counterforts  10 days 

Conduits, and  
cantilever outlet, bents  3 days 

Testing 
Field Water Content-Density testing of the 
compacted earth fill will be conducted verifying the 
test results are within the moisture content and 
densities described herein. The Contractor is 
responsible for quality control of the compacted 
earth fill and shall coordinate with Engineer. Field 
tests to determine the water content and density 
of compacted earth fill shall be conducted during 
the course of the work using test procedures 
ASTM D-1556, “Density of Soil in Place by the 
Sand-Cone Method”, ASTM D-2167, “Density of 
Soil in Place by the Rubber Balloon Method”, 
ASTM D-2937, “Standard Test Method for Density 
of Soil in Place by the Drive-Cylinder Method”, 
ASTM D-2923, and “Density of Soil and Soil 
Aggregate in Place by Nuclear Methods at 

Shallow Depths”. Records of test procedures and 
results shall be maintained and provided to the 
Engineer. 

TREATED COMPACTED SOIL SOIL LINER 

Foundation Preparation 

After excavating for the compacted soil liner the 
foundation shall be loosened thoroughly by 
scarifying or discing to a minimum depth of 2 
inches. The foundation area shall be bonded with 
the first layer of the compacted soil liner and 
compacted to the density and moisture specified 
for the liner. All foundation and abutment surfaces 
shall not be steeper than 3:1 unless otherwise 
specified on the drawings. 

Material 
The material used as an soil sealant shall be 
approved by the Engineer prior to placement. 

The earth fill placed to construct the compacted 
soil liner shall consist of soil materials excavated 
from the sides and bottom of the storage area that 
are approved by the Engineer. Earth fill materials 
shall contain no stones, sod, brush, roots, or other 
perishable or compressible debris. Any such 
stones, roots or other unsuitable material 
excavated for the compacted soil liner shall be 
removed prior to compaction, and be disposed of 
as directed by the Engineer.   

Placement 
The material used as a treatment for the soil liner 
shall be applied at rates designated by the soil 
mechanics laboratory to meet seepage 
requirements. The combined thickness of soil liner 
material and the scarified surface of the 
foundation shall not exceed 9 inches before 
compaction. The thickness of spread layers shall 
not exceed 9 inches and shall be such that the 
required compaction can be obtained with the 
equipment used. The compacted soil liner shall be 
constructed in continuous layers not be steeper 
than 3 horizontal to 1 vertical. The bonding 
surface shall be treated the same as that specified 
for the previous layer so as to insure a good bond 
with the new fill. If the surface of any lift becomes 
too smooth for proper bond, it shall be adequately 
scarified before placement of the next lift. 

The distribution of materials shall be such that the 
earth fill will be free from lenses, pockets, streaks, 
or layers differing appreciably in texture from the 
surrounding material.   
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The compacted soil liner placed around structures 
will be brought up at approximately uniform height 
on all sides of the structure to prevent damage 
from unequal loading.   

Moisture Control 
The soil liner material shall be brought to the 
specified moisture range before compaction. The 
treated soil liner material that is too wet for 
compaction shall be allowed to dry before 
compaction or be removed. 

If the top surface of a preceding layer or 
foundation becomes too dry or over compacted, it 
shall be scarified by disking, or as approved by 
the Engineer, and moistened to the proper 
moisture content prior to placement of the next 
layer of treated soil liner material. 

The constructed density and water content of the 
compacted soil liner shall be as specified by the 
Engineer. 

Compaction control 
The treated soil shall be compacted by means of 
a tamping roller or rubber tired equipment of such 
size and weight that the materials will be 
compacted to a dry density as specified by the 
Engineer as construction progresses. Density of 
in-place compacted soil materials shall be 
determined from laboratory reports or density 
tests performed in the field by the Engineer or 
their representative. 

Heavy compaction equipment shall not be 
operated within 2 feet of any structure. Vibrating 
rollers shall not be operated within 5 feet of any 
structure. Hand directed tampers or compactors 
shall be used to compact the treated soil liner 
material adjacent to structures and pipe conduits.  
Soil liner material compacted in this manner shall 
be placed in layers not greater than 6 inches in 
thickness before compaction, and shall meet the 
same density requirement as for the surrounding 
soil material.   

Soil liner material not meeting the specified 
requirements shall be reworked or removed and 
replaced with acceptable treated soil liner 
material.   

The passage of heavy equipment will not be 
allowed: 

(3) over any conduits prior to 14 days after 
placement of the concrete except as approved 
by the Engineer, or  

(4) over any type of conduit until the compacted 
earth fill has been placed over the top surface 
of the structure equal to one-half the clear 
span width of the structure or pipe, or two feet 
whichever is greater.   

Compaction of treated soil liner material adjacent 
to structures shall not be started until after the 
expiration of the following minimum time interval 
after placement of the concrete: 

Walls and counterforts  10 days 

Conduits, and cantilever 
 outlet, bents   3 days 

Testing 
The Contractor is responsible for quality control of 
the compacted treated soil liner and shall 
coordinate with the Engineer to ensure the density 
and water content of the treated soil material meet 
the requirements of the laboratory reports. Field 
tests to determine the water content-density of the 
compacted treated soil liner shall be conducted 
during the course of the work using test 
procedures ASTM D-1556, “Density of Soil in 
Place by the Sand-Cone Method”, ASTM D-2167, 
“Density of Soil in Place by the Rubber Balloon 
Method”, ASTM D-2937, “Standard Test Method 
for Density of Soil in Place by the Drive-Cylinder 
Method”, ASTM D-2923, and “Density of Soil and 
Soil Aggregate in Place by Nuclear Methods at 
Shallow Depths”. Records of test procedures and 
results shall be maintained and provided to the 
Engineer. 

WEIR STRUCTURES  
The weir structures shall be constructed with 
approved materials to the neat lines and 
dimensions shown on the drawings. 

Pipe 

Pipe used for the outlet conduit of the weir 
structure shall conform to specifications and be 
suitable for the intended purpose.  

All pipe installed under this specification shall be 
pressure rated for water and meet the 
requirements of the following ASTMs: 

D-1785 Polyvinyl chloride (PVC) Plastic 
Pipe,Schedules 40, 80, and 120. 

D-2241 Polyvinyl chloride (PVC) Pressure Rated 
Pipe (SDR Series). 

D-2672 Joints for IPS PVC Pipe Using Solvent 
Cement 

18                                                 
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D-1527 Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe, Schedules 40 and 80. 

D-2282 Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe (SDR-PR). 

D-2104 Polyethylene (PE) Plastic Pipe, Schedule 
40. 

D-2239 Polyethylene (PE) Plastic Pipe, (SIDR-
PR) Based on Controlled Inside Diameter 

D-2447 Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80, based on outside 
diameter. 

D-2737 Polyethylene (PE) Plastic Tubing. 

D-3035 Polyethylene (PE) Plastic Pipe (SDR-PR), 
based on controlled outside diameter. 

F-771 Polyethylene (PE) Thermoplastic High 
 Pressure Irrigation Pipeline Systems 

The pipe shall be installed in accordance with 
these specifications and the manufacturer's 
instructions. The pipe shall be firmly and uniformly 
bedded throughout its length and shall be installed 
to the neat lines and grades shown on the 
drawings.   

Plastic pipe shall conform to the requirements as 
specified on the drawings.   

Concrete 
Concrete, unless otherwise specified by the 
Engineer, shall be a redi mix that will achieve 
3,000 psi at 28 days, or concrete shall be mixed 
and placed as specified below. 

Cement.  To be Type II Portland Cement of a 
standard commercial brand, free of lumps and 
partially set masses. In no case shall less than 6 
sacks of cement be used in each cubic yard of 
concrete. 

Water.  To be free of acid, alkali, oils and organic 
matter.  Generally, the quality of water should be 
suitable for drinking.  The temperature of the 
water shall not be more than 150 degrees 
Fahrenheit when added to the mixer.   

Aggregate.  This may be of non-commercial 
sources, provided it has adequately graded, 
clean, hard, strong, durable particles, and is 
sufficiently free of deleterious substances.  The 
aggregate shall be considered adequately graded 
and sufficiently free of deleterious substance 
when it meets the following limitations. 

 1.  When separated on the number 4 standard 
screen, the weight passing the sieve shall not 

be less than 30 percent nor more than 50 
percent of the total. The maximum size of 
aggregate shall be1-1/2 inches. 

 2.  Clay lumps do not exceed 1.5 percent. 

 3.  All other deleterious substances do not 
exceed 5 percent. 

 4.  The aggregates shall be proportional so that 
the concrete contains approximately 2,000 lbs 
of 1-1/2 inch to number 4 aggregates, and 
1,200 lbs of sand per cubic yard. 

Mixing.  Mixing shall be continued for at least 1-
1/2 minutes after all materials, including water are 
in the mixer.  Each batch shall be completely 
discharged before the mixer is recharged.  Not 
more than 6-1/2 gallons of water per sack of 
cement shall be used.  This includes surface 
water in the aggregates.  Entrained air may be 
used; however, the air content shall not be more 
than 6 percent.  Excessive overmixing requiring 
the addition of water to preserve the required 
concrete consistency shall not be permitted. 

Truck mixing will be allowed provided that the use 
of this method does not violate any applicable 
provisions of these specifications for concrete. 

Measurement and Materials.  Equipment used 
for measuring quantities shall be calibrated so the 
correct quantity of material measured is known. 

Forms.  Forms shall conform to the shape, lines 
and dimensions of the members as called for on 
the drawings, and shall be substantially and 
sufficiently tight to prevent leakage of mortar.  
They shall be properly braced and tied together so 
as to maintain position and shape.   

Placing Concrete.  Forms shall be wetted or 
oiled and thoroughly cleaned of debris and ice.  
Depositing concrete continuously at one point and 
letting it flow to distant points shall not be allowed.  
Mechanical vibrators shall be used as directed by 
the Engineer. The concrete shall be spaded next 
to the forms to help prevent honey combing.  
Excess water shall be worked to a low point 
without causing flow of the concrete, and be 
removed. 

Reinforcing Steel.  Steel shall be furnished, 
fabricated and placed as shown on the drawings.  
All reinforcing bars shall be deformed bars of 
structural steel grade conforming to the 
requirements of the current ASTM Specification 
A615.  Welded wire reinforcing, when shown on 
the drawings, shall conform to the requirements of 
the current ASTM Specification A185.  Before the 
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reinforcing steel is placed it shall be thoroughly 
cleaned of loose mill and rust scale, oil, dirt, or 
other coatings that would prevent proper bonding. 
Construction Joints.  Joints not indicated on the 
drawings shall be so made and located as to least 
impair the strength of the structure.  Where a joint 
is to be made, the surface of the concrete shall be 
thoroughly cleaned, and all laitance removed.  In 
addition to the foregoing, vertical joints shall be 
thoroughly wetted, but not saturated, and flushed 
with a coat of neat cement grout immediately 
before the placing of new concrete. 

Curing.  All concrete shall be kept moist for at 
least seven (7) days by one of the approved 
methods of curing.  Moisture or a membrane seal 
shall be applied within thirty (30) minutes after 
placing. All concrete shall be protected against 
freezing for a period of at least (10) days. This 
may be reduced to seven (7) days for high-early-
strength concrete. 

Metal Work  

All metal parts shall conform to the requirements 
noted on the drawings. Assembled metal 
components shall be carefully handled to prevent 
damage to protective coatings applied at the 
manufacturing plant. 

Installation. Frames or bracing shall be installed 
at locations shown on the drawings.  Frames shall 
be carried up true and plumb as required. 
Temporary bracing shall be placed wherever 
necessary to resist outside forces. Such bracing 
shall be left in place as long as necessary for 
safety.  No welding shall be done until as much of 
the structure as will be stiffened thereby has been 
properly aligned. All field welding shall be done in 
conformance to the requirements for shop 
fabrication.  

Painting.  Before paint or primer is applied, 
solvent shall be used to clean metal work of 
grease and oil. All surface rust, dirt and loose 
scale shall be removed with a wire brush, steel 
wool or abrading tool. 

Cleaned metal work shall be painted immediately 
with a non lead based primer. Final coatings shall 
consist of one or more coats of alkyd gloss 
enamel or asphalt base paint. 

Timber Work  

All timber or lumber parts shall conform to the 
requirements noted on the drawings. All hardware 
used in timber or lumber construction shall be 

made from wrought iron or steel and shall be 
galvanized. 

Installation.  All framing shall be true and exact.  
Timber shall be accurately cut and assembled to a 
close fit and shall have even bearing over the 
entire contact surfaces.  No open or shimmed 
joints shall be accepted. 

Washers shall be used in contact with all bolt 
heads and nuts that would otherwise be in contact 
with wood. 

Painting.  Lumber or timber may be treated with 
any acceptable preservative by pressure or dip 
method. 

Untreated lumber or timber shall be protected with 
one coat of primer and at least two coats of finish 
paint.  Primer coat shall be non lead based 
primer.  Finish coat shall be a linseed oil based 
paint.  All surfaces to be painted shall be 
thoroughly cleaned prior to painting.  Surfaces 
shall be clean and dry when paint is applied. 

RIPRAP AND SLOPE PROTECTION  

Materials  
Riprap material shall consist of well graded, dense 
and durable rock. Table 1 shows gradation for 
rock riprap.  

Table 1. –Rock Riprap Gradation  
Opening Size, Inches Percent Passing 

18 100 
12 60-100 
8 30-60 
4 5-30 

Fines <5 
 
Subgrade Preparation.  Subgrade surfaces for 
the riprap and/or filter material shall be shaped to 
the neat lines and grade shown on the drawings 
or as staked in the field. 

Placement.  Riprap shall be placed to the depths 
specified on the drawings. Rock riprap shall be 
constructed to the full thickness in one operation 
and in such a manner as to avoid serious 
displacement of the underlying materials. Rock 
shall be delivered and placed in a manner that will 
insure larger rocks are uniformly distributed and 
firmly in contact with one another, with smaller 
rock and spalls filling the voids between larger 
rocks.  Riprap shall be placed in a manner that will 
prevent damage to structures. 
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CONTROL OF SOIL EROSION, WATER AND 
AIR POLLUTION  

Construction operations shall be done in such a 
manner that erosion and air and water pollution 
are minimized and held within legal limits.  
Construction activities shall not be carried out 
during extended periods of wet weather unless 
measures are taken to control soil erosion and 
water pollution. Hauling of all materials, 
personnel, or equipment to, from or within the 
project shall be limited to those roads or work 
areas actually needed.  Erosion or pollution 
control or abatement work shall be carried out 
concurrently with regular construction activities to 
ensure that adequate control be in effect when 
adverse climatic conditions could create pollution 
or erosion problems.  All items listed under this 
general heading shall be discussed with or 
approved by the Engineer. 

Water Pollution  

Soil erosion on construction sites or pollution of 
live streams, lakes, ponds, irrigation or drainage 
channels, or other water courses, will be 
prevented, controlled or reduced to acceptable 
limits. 

Work within channel or banks of creeks, ponds or 
lakes shall be prohibited or limited to the work 
actually needed to be done.  Turn areas, roads 
parking areas, temporary building sites, etc. shall 
not be constructed within the channel or banks but 
shall be placed at a distance so removed as to 
prevent any contamination of water or destruction 
of game or fish habitat.  Where roads cross 
permanent streams, culverts of adequate size 
shall be installed before the road is used. 

Open fully exposed cut slopes, embankment 
slopes, or borrow areas shall be protected with 
permanent vegetation as soon as practical after 
slopes are finished or borrow areas are 
exhausted.  Vegetation used shall be as specified 
in these specifications.  Fully exposed means that 
the surface will not be covered by impounded 
waters at any time.   

When overwinter shutdowns occur, exposed 
areas will be adequately protected with temporary 
vegetation or organic mulch.  Vegetation or 
mulching operations will be made as directed in 
these specifications.   

Permanent Vegetation  

Unless otherwise specified, a protective cover of 
vegetation shall be established on all disturbed 
areas. 

Seedbed Preparation.  A good seedbed shall be 
prepared on all areas to be protected by 
vegetation.  Where low fertility soils are exposed, 
topsoil shall be used as needed and a seedbed 
prepared. 

Seeding Mixtures.  Approved grasses or grains 
as shown in Table 2 or as specified by the 
Engineer should be seeded as soon as possible 
after construction is completed to assure the 
development of good protective growth before 
storm runoff begins.   

Method of Seeding. A good seedbed should be 
prepared. Seeding shall be made by hand or 
machine broadcasting; and hand raked or 
harrowed to insure that the seeding is mixed or 
has contact with surface soil.  Seeding shall be 
made at right angles to the centerline of the 
spillway section for the bottom and interior slopes 
of the spillway section.  On all other areas, 
seeding shall be made approximately on the 
contour. 

Table 2.   Permanent Vegetation   
Minimum Seeding, Drill Rates 1/              
Plant Variety Lbs per Acre 
Creeping Red Fescue 30 
Meadow Foxtail 15 
Tall Fescue 40 
Nordan Crested Wheatgrass 16 
Siberian Wheatgrass 16 
Pubescent Wheatgrass 16 
Intermediate Wheatgrass 16 

1/ Broadcast seeding rates should be twice the 
recommended drill rates.  

Seeding should be made soon after construction 
is completed. Seed in early spring - March 10 to 
April 15, or when soil temperatures reach 50 oF 
and soils are dry enough to be friable, or early fall 
- September 1 to October 1, when soil moisture is 
adequate.  

Fertilizer.  Apply 500 lbs. per acre of 16-20-0 
commercial fertilizer or its equivalent at seeding 
time.   

Mulching. Mulches needed to protect vegetative 
seedings during establishment shall be applied at 
the rate of 2 to 2-1/2 tons of grain straw or 
equivalent crop or plant residues per surface acre. 

Straw or other residues shall be spread uniformly 
to cover the entire area to be protected.  Where 
specified, the mulches shall be incorporated into 
the surface soil by discing or by punching with a 
cultipacking type device. 
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Mulches may be held in place with wire or cloth 
meshes such as jute mesh, chicken or hog wire. 

Irrigation.  Irrigation shall be used for plant 
establishment as needed. 

Temporary Vegetation  

Where intermittent or temporary vegetation is 
needed and can be established until permanent 
vegetation can be installed.  Table 3 shows 
seeding rates for temporary vegetation. 

Table 3.  Minimum Seeding Rates  

Plant Variety Lbs per Acre 
Winter or Annual Rye 60 
Winter Wheat or Barley 100 

 
Method of Seeding. A good seedbed should be 
prepared. Seeding shall be made by hand or 
machine broadcasting; and hand raked or 
harrowed to ensure that the seeding is mixed or 
has contact with surface soil.  Seeding shall be 
made at right angles to the flow direction.  On all 
other areas, seeding shall be made approximately 
on the contour. 

Seeding should be made soon after construction.  
Fall seeding should be made August 20 - 
September 30.  Spring seeding may be made 
from April 1 to May 15 if there is ample moisture 
near the soil surface and seedbed is firm. 

Fertilizer.  Apply 300 pounds of 16-20-0 
commercial fertilizer or its equivalent at seeding 
time.   

Mulching.  Mulching may not be needed.  If 
needed, use mulch as indicated under permanent 
seeding. 

Irrigation.  Irrigation shall be used for plant 
establishment as needed. 

Other Erosion Control Measures 

Mulches can be used for temporary protection 
instead of temporary vegetation.  Two to three 
tons per acre of hay, straw, wood chips, sawdust 
or barkdust should be applied evenly. Gravel or 
small rock shall be used on small steep, highly 
erodible soils to provide temporary protection 
when designated by the Engineer. Plastic 
sheeting securely anchored in place may be used 
in areas of high water concentrations and erosion 
potential. 

Vegetative slopes of earth fills shall be protected 
from grazing and trampling of livestock by fencing. 
Plant residues from these areas can be used for 
dry forage production, green crop or mulches. 

Temporary structures for interim control of 
diverted water shall be made of approved 
materials and shall be constructed at the locations 
and to the lines and grades established in the 
field. 

Diversion ditches shall be placed at the top of 
exposed cut slopes or in other locations as shown 
on the drawings and/or staked in the field.  Ditch 
cross sections shall be constructed to the neat 
lines and grades shown on the drawings and/or 
staked in the field. 

Where needed, debris basins to retain sediment 
produced on the project construction site by storm 
runoff will be built at locations shown on the 
drawings and/or as staked in the field. 

Chemical pollutants produced as a by-product of 
project work such as drained lubricating oils, 
transmission oils, greases, soaps, asphalt, etc. 
shall be contained and removed from the site for 
proper disposal or recycling. Construction 
equipment shall be staged in a location and 
manner to minimize air, soil and water pollution. 
All fuel and lubricants shall be stored in containers 
and areas that are in conformance with the 
Oregon State Department of Environmental 
Quality and local regulations. If a spill of chemical 
pollutants such as fuel or hydraulic fluid should 
occur, immediately attempt to contain the spilled 
material.  The following procedures shall be 
followed: 

(a) For spillage on land, construct earthen berms 
or use other suitable barricade material of 
sufficient size to contain the spill and keep it from 
spreading. 

(b) For spillage on water, attempt to isolate and 
contain the spilled material.  Commercial booms 
or other suitable materials shall be kept on site 
during construction to contain fuel and oil spills on 
water. 

(c) Call the Oregon Emergency Response System 
(ORES) at (800) 452-0311. 

Sanitary facilities such as chemical toilets shall be 
located at least 100 feet from water bodies to 
prevent contamination of surface or subsurface 
water. 

Air Pollution  

Local and state regulations concerning brush 
slash burning shall be adhered to.  In lieu of 
burning, chipping of all the larger wood residues is 
encouraged.  Wood chips can be utilized for 
mulching. 
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Fire prevention measures shall be taken to 
prevent the start of fires or the spread of fires 
started because of project work.  Fire breaks or 
guards shall be constructed at suitable locations. 

All Permanent, access, or haul roads used during 
construction shall be sprinkled as needed to fully 
suppress dust, which may be produced by such 
use. 

BASIS OF ACCEPTANCE 

The acceptability of the project shall be 
determined by field inspections to check 
compliance with all provisions of this specification 
with respect to the drawings and minimum 
installation requirements. 

In order to certify the project meets the 
requirements of the drawings and specifications, 
the following items will be inspected and 
documented during construction: 

1. Compaction tests showing the embankment 
and compacted treated soil liner meets 
compaction requirements. 

2. Elevations and dimensions of embankment 
and storage area. 

3. Elevations and dimensions of the weir 
overflow structures. 
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