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1 Introduction 

The Confederated Tribes of the Colville Reservation (Tribe) has contracted with Cardno, Inc. for design, 
permitting, and construction management of the Lake Roosevelt Habitat Improvement Project in the 
Sanpoil River Basin in eastern Washington. The overall project includes fish habitat improvement in eight 
different road crossing locations in four different creeks, Louie Creek, Iron Creek, Gold Creek, and Lost 
Creek, in the Sanpoil River Basin. Road crossings can impede stream connections and reduce fish 
habitat in several ways. Elevation drops at the inlet or outlet of a crossing structure such as a culvert can 
create physical barriers that fish or other animals cannot pass. Culverts are also prone to being clogged 
by trash or debris since they do not have sufficient width to allow such materials to pass. High water 
velocity and excessive turbulence are common issues in culverts that prevent fish passage. Undersized 
culverts can inhibit sediment transport from upstream to downstream reaches, creating discontinuity in the 
distribution of sediment in a stream channel.  

This report discusses the analysis and design of the culvert replacement project in Louie Creek Site 2. 
The project site described in this report is located at the crossing of Louie Creek with Louie Creek Road 
(aka Bureau of Indian Affairs (BIA) Road 83) (Latitude: 48°11'40.86"N, Longitude: 118°40'37.81"W) 
(Figure 1-1). Currently, the Louie Creek crossing is a 5-ft-diameter corrugated metal pipe that is 50 ft in 
length at the site designated Louie Creek Site 2. 

 

Figure 1-1 Aerial map of Louie Creek Site 2. 
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2 Existing Conditions 

2.1 Survey 
On May 6, 2016, the Cardno team visited the site and performed a detailed survey of the existing 
channel, road, and culvert. The survey was completed using a total station survey unit. A digital elevation 
model (DEM) of the existing topography was created by Cardno. Please refer to site plans in Appendix A 
for a topographic map of the Louie Creek 2 project site.  

2.2 Geomorphology 
During several site visits Louie Creek’s geomorphological characteristics were identified by Cardno. The 
creek consists of a gravel bed. The channel bed consists of 12-inch flat cobbles and smaller material. 
Louie Creek is a single-channel stream with riffles and pools. The average slope of the creek valley is 
3.2% in the Louie Creek 2 site project area. There is mature riparian vegetation with willows and pine 
trees. Cardno engineers walked 300 feet from the crossing alongside the creek in the upstream and 
downstream directions and measured bankfull channel width in appropriate cross sections. The bankfull 
width measurement was performed during several site visits and a bankfull channel width of 14 ft was 
determined for Louie Creek Site 2. This measurement was then verified based on regional regression 
equations recommended by the Washington Department of Fish and Wildlife (WDFW) Water Crossing 
Design Guidelines (WDFW 2013) to be an accurate design width. Site photos are attached in Appendix D 
to further demonstrate the existing conditions of the stream.   

2.3 Geotechnical Investigation 
The Cardno team visited the Louie Creek 2 project site to conduct geotechnical investigations on July 28, 
2016. One test pits was excavated near the existing culvert to evaluate the foundation condition for 
placement of bridge abutments. Geotechnical test results indicated that the foundation soils contain 
cobbles that pose a hazard to the stability of the bridge abutments and should be removed and replaced 
with sand and gravel. Groundwater may be encountered during excavation if excavations extend below 
the high water elevation of the channel. The site has a low potential for failure from liquefaction; however, 
the integrity of the structure should be evaluated following local seismic events. Soil bearing capacity was 
2 tons per square feet (4000 pounds per square feet) and rock spread footings for bridge abutments were 
designed according to this result (see section 3.3.5). A complete geotechnical soils report is attached in 
Appendix B. 
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3 Design Concepts and Analysis 

3.1 Hydrology and Hydraulics 

3.1.1 Peak Flows 

The Cardno team used U.S. Geological Survey (USGS) StreamStats data to estimate design flows. 
StreamStats delineates the drainage basin boundary, measures basin characteristics, and estimates 
streamflow statistics for a site based on regional regression equations. StreamStats calculated discharges 
for 2-, 10-, 25-, 50-, 100-, and 500-year recurrence intervals. Table 3-1 provides a summary of the 
StreamStats results for the Louie Creek 2 project site. Considering the wide margin of error in the 
hydrologic assessment and the possible changes in the hydrology of the region due to recent wildfires, 
the bridge was designed to convey the 500-year flood event (instead of 100-year flood event) with a 
minimum of 3 feet of free board to for debris passage to the downstream end of the bridge. 

Table 3-1  Louie Creek 2 Site StreamStats 
Results  

 

Recurrence 
Interval 

Discharge (cfs) Prediction Error 
(percent) 

2-Year 19 cfs 82 

10-Year 51.8 cfs 84 

25-Year 71.8 cfs 87 

50-Year 89.1 cfs 90 

100-Year 107 cfs 92 

500-Year 154 cfs  

3.1.2 Hydraulic Modeling  

The modeling program used for this evaluation was the Hydrologic Engineering Center River Analysis 
System (HEC-RAS), developed for the U.S. Army Corps of Engineers (USACE). A steady-state, open-
channel flow simulation was performed to model the study reach under proposed conditions. The model 
calculated water surface elevations, velocities, and other characteristics of the flow regime under 
proposed conditions. A digital elevation map from the survey studies was used to create an existing and 
then proposed surface which was then used to extract cross section geometry. Hydraulic modeling 
simulations were performed for 2-year, 10-year, 100-year, and 500-year peak flood events calculated 
based on USGS StreamStats data. A plan view of the hydraulic model along with the cross sections and 
channel reach is shown in Figure 3-1.  

Figure 3-2 show the water surface elevation along the stream alignment for the proposed condition for 2-
year, 10-year, 100-year, and 500-year peak flood events. The water surface elevations were used in the 
design process to have adequate free board. Figure 3-3 shows the bridge cross section and the water 
surface elevation results for the same flood events. The proposed low flow channel, bankfull channel and 
floodplain can be seen in this figure as well. Water surface elevation plots for all of the cross sections and 
a complete table of model results are included in Appendix C.
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Figure 3-1 Plan view of hydraulic model and cross sections.   
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Figure 3-2  Profile of water surface elevation and critical depth elevation from HEC-RAS hydraulic model.  
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Figure 3-3 Hydraulic model result, cross section at bridge. 
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3.1.3 Fish Passage  

Fish passage velocity requirements based on WDFW Water Crossing Design Guidelines are shown in 
Table 3-2. Cardno calculated average modeled velocities upstream and downstream of the proposed 
bridge structure and also at the bridge cross sections for the 2-year peak flood event (Table 3-3). The 
velocities ranged from 3.2 to 4.8 ft/s and were below the maximum velocity for passage of both adult 
steelhead and adult trout (Table 3-2). Note that roughness elements in the designed channel will create a 
complex pattern of slow and fast velocities in the cross sections, which the one-dimensional (1-D) 
hydraulic model is not able to capture. According to WDFW Water Crossing Design Guidelines, no 
minimum depth is required for culverts with a bed. This design meets the requirements of NRCS practice 
standard for aquatic organism passage (NRCS practice standard Code 396). 

Table 3-2  Fish passage design criteria   
Species Maximum 

Velocity 
Minimum Water 
Depth 

Adult Chinook, Coho, Sockeye, Steelhead 6.0 ft/s 1.0 ft 

Adult Trout > 6 in. 4.0 ft/s 0.8 ft 

Table 3-3  Average modeled velocities for 2-year peak 
flood event 

Location  Average velocity 

upstream of bridge 4.2 ft/s 

at the bridge cross section 4.5 ft/s 

downstream of bridge 4.3 ft/s 

 

3.2 Channel Design 

3.2.1 Stream Simulation Approach 

In order to maintain or restore fish and wildlife habitat, road crossings must provide sustainable stream 
connectivity. The U.S. Department of Agriculture’s stream simulation method is an ecological approach to 
providing passage for aquatic organisms in road-stream crossings. This approach takes into account the 
variability in stream hydrology and the ecological needs of aquatic organisms to come up with the 
optimum design that simultaneously provides the best connectivity for the road-stream system and 
maintains the stream as an aquatic habitat. As shown in Figure 3-4, a wide range of connectivity and 
ecological objectives can be achieved with different crossing designs.  

Cardno used stream simulation design methodology for this culvert replacement project and designed a 
gravel and cobble bed to simulate the upstream and downstream reaches of the stream. In order to have 
full ecological functionality, a bankfull channel and a constructed floodplain were designed according to 
stream simulation method. Cardno also designed a low flow channel to allow fish passage during low flow 
season. This design creates a fully functional crossing with all valley and floodplain processes and 
aquatic organisms and mammal passage. 

Cardno decided to include a roughened channel design by incorporating boulders and large cobbles to 
provide additional stability in the constructed channel due to the following considerations: 

• Steep channel and/or drops 
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• Signs of erosion at the site 

• Log weirs blown out or flanked 

• Potential increase in flows and sediment and woody material due to recent fires 

3.2.2 Roughened Channel Design  

Roughened channels consist of a graded mix of sediment to create enough roughness and hydraulic 
diversity to allow fish passage. This design simulates a boulder-cascade stream which allows for natural 
sediment transport as desired in the stream simulation design and is also an effective way of controlling 
gradient at steep slope channels. This design meets the requirements of NRCS practice standard for 
stream bed stabilization (NRCS practice standard Code 584). In the case of Louie Creek 2, the existing 
culvert is impeding fish passage due to high velocity inside the culvert and also the drop and resulting 
scour at the culvert outlet. Replacement of the culvert with a bridge and reconstruction of the channel 
using roughened channel design methodologies will help control the erosion and provide fish passable 
velocities. Details of the material sizing and bed stability calculations are presented in the following 
sections. Based on WDFW Water Crossings guidelines, minimum span for the bridge is 120% of bankfull 
width + 2 feet which is equal to 18.8 feet for Louie Creek Site 2. A bridge span of 30 feet was used for all 
of the sites including Louie Creek Site 2. 

3.2.3 Bridge and Scour Protection 

Figure 3-4 shows a typical cross section of the designed channel. The channel bed at the bridge will be 
underlain by a layer of light, loose riprap to control scour during high flow. Cardno team considered the 
requirements of NRCS standard practice for stream crossing and ensured that the design meets the 
imposed requirements (NRCS Standard Practice Code 578). 

3.2.4 Roughened Channel Material Sizing 

Cardno used the U.S. Army Corps of Engineers’ (USACE) steep slope design method to calculate the 
bed material sizing for the designed channel. This method is recommended by the WDFW Water 
Crossing Design Guidelines to design bed material sizing for steep channels. The D30 of the bed material 
was calculated according to the following equation: 

in
g

qSD 0.5)25.1(95.1
3/1

3/2555.0

30 ==  

USACE recommended empirical relationships between D100, D84, D50, D30, and D16 were applied to 
achieve a well-graded mix for the channel bed. A well-graded mix is an important factor in the roughened 
channel design since the roughened channel’s porosity is intended to be similar to that of the bed material 
upstream and downstream of the work area. Channel porosity has an important role in flow loss to 
infiltration, and a poorly graded mix would result in too high a porosity and a loss of flow depth during 
base flow conditions. Table 3-4 shows the gradation of the bed materials based on USACE roughened 
channel design method.  

Table 3-4  Streambed material gradation for 
Louie Creek Site 2 based on 
USACE method 

D100 = 2.5 × D84 D100 20.0 inches 

D84 = 1.50 × D30 D84 8.0 inches 

D50 = 0.4 × D84 D50 3.2 inches 

D16 = 0.125 × D84 D16 1.0 inches 
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For ease of construction and based on engineering judgement of Cardno team, Cardno decided to use 
the largest material gradation in the lake Roosevelt Habitat Improvement Project –which was Louie Creek 
Site 1- for all other sites as well. Table 3-5 shows the material gradation designed for Louie Creek Site 1 
which will be used in Louie Creek Site 2 as well.  

Table 3-5 Streambed material gradation for 
Louie Creek Site 1 based on 
USACE method 

D100 = 2.5 × D84 D100 25.0 inches 

D84 = 1.50 × D30 D84 10.0 inches 

D50 = 0.4 × D84 D50 4.0 inches 

D16 = 0.125 × D84 D16 1.3 inches 

In cooperation with WDFW, WSDOT has developed standard specifications for aggregate materials to be 
used in stream and culvert projects. Three different classes of streambed materials are suggested for 
construction of the designed channel. These bed materials include WSDOT-specified streambed 
sediments, streambed cobbles, and habitat boulders. “Two man” habitat boulders with size range of 18 to 
28 inches according to WSDOT specifications, will be used to provide stability. Cardno performed a 
critical shear stress analysis based on incipient motion equations and concluded that the two man habitat 
boulders will remain stable during the 500-year peak flow event at the Louie Creek 1 project site. 
WSDOT-specified 10-inch streambed cobbles will be used to fill the void between large rocks and reduce 
porosity of the designed roughened channel. Finally, WSDOT-specified streambed sediments and/or 
approved on site gravels and cobbles will be used to construct a dynamic and movable streambed with 
similar porosity to the upstream and downstream natural channel, per stream simulation design. 

The Cardno team calculated the mixing ratios for these classes of materials to achieve a well-graded mix 
with the calculated gradation described in the previous section. The final mixture will consist of 20% two 
man habitat boulders, 65% 10-inch streambed cobbles, and 15% streambed sediment according to 
WSDOT specifications (Shown in Table 3-6).  
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Table 3-6  Target streambed mix gradation for Louie Creek Site 1 

Particle size 
Target gradation from 15% Streambed Sediment, 65% 10" Streambed 
Cobbles, and 20% Two Man Habitat Boulders 

18-28 inches 100 

10 inches 80 

8 inches 67 

4 inches 44 

2.5 inches 22 

2 inches 19 

1 inches 17 

0.75 inches 14 

US No 4 5 

US No 40 2 

US No 200 1 

Specific instructions on mixing ratios of imported material and native material to achieve the target 
gradation are provided in the specifications (Appendix D).
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Figure 3-4  Design cross section of the channel at bridge.
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Analysis of native material at the site by the Cardno team showed that a significant amount of the on-site 
material could be recycled and used to construct the proposed channel. Native channel material at the 
Louie Creek 2 project site consists of cobbles up to 12 inches in size with well-graded gravels and sand. 
Two man habitat boulders will be imported and mixed with native material for use as streambed material 
for the proposed channel.  

3.2.5 Bed Stability and Porosity 

Cardno performed a critical shear stress analysis based on incipient motion equations to calculate the 
largest material size that would move with different peak flood events. The critical shear analysis based 
on the Shields method showed that the largest particle that would start to be transported with the flow of a 
peak 500-year flow is 14 inches. As a result, Cardno has concluded that the two man habitat boulders 
used in the channel bed construction will withstand the 500-year peak flow event and provide channel 
stability at the Louie Creek 2 project site.  

3.2.6 Bridge Spread-Footing Design 

Bridge footings were designed for bridge abutments based on soil bearing capacity of 4000 pounds per 
square feet from geotechnical investigation. A factor of safety of 2 was used to calculate the minimum 
required spread footing area based on WSDOT Geotechnical Design Manual section 9.2.4.3.1. According 
to Cardno’s calculations, a 3.5-ft deep rock footing with 2V:1H slope at the edges will be sufficient to 
support the bridge abutments and will properly transfer the 6000 pounds per square foot bridge load to 
the soil. In order to further protect the bridge abutments from scour, class A scour protection rock 
(WSDOT 9-13.4) was selected for use in the bridge spread footing. 

3.3 Roadway Design 
The existing roadway is a Bureau of Indian Affairs logging road, 14 feet in width. The goal of the roadway 
design was to restore the road back to the existing conditions before culvert replacement. NRCS 
Standard Practice for Access Road (Code 560) was reviewed and the minimum road width was decided 
accordingly. The new road will consist of a 10 feet wide gravel road for one way traffic and an additional 2 
fee wide gravel shoulder on each side. All disturbed areas will be seeded and revegetated after 
construction for erosion control. NRCS Standard Practice for Access Road (Code 560) was reviewed and 
the minimum road width was decided accordingly. Compaction of the road embankment will be according 
to WSDOT earth embankment compaction method (2-03.3(14)C method B. Very low traffic is expected to 
occur on this road and the overall environmental impact of rebuilding the road is going to be the same as 
the existing road.  

The bridge manufacturer will be required to have a Washington State licensed Professional Engineer 
(structural) stamp and certify the bridge meets AASHTO Load and Resistance Factor Design (LRFD) 
specifications for bridge ratings based on HL-93 design vehicle with U-80 overload to accommodate 
expected vehicle use for recreation, timber management and resource extraction.  
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4 Construction Documents 

 

Construction Specifications are attached to this design report in Appendix D. These specification contain 
the details of site clearing, channel design, stream bypass during construction, erosion and sediment 
control, earth moving, and stream restoration.  

Cardno team developed a Construction Inspection plan to ensure that the construction is in compliance 
with NRCS requirements and practice standards. Construction Inspection Plan is included in Appendix E 
of this design report.  

Cardno also prepared a Maintenance and Monitoring plan for the project in compliance with NRCS 
requirements and practice standards which is attached to this design report as Appendix F. 
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August 10, 2016 

Jason McClellan (FNW) Fish Biologist 
Colville Confederated Tribes 
25 W Main Street, Suite 434 
Spokane, WA 99201 

Subject: ENG – Trip Report: Louie Creek 2 Culvert Site, Confederated Tribes of the Colville Reservation 

On July 28, 2016, we visited the Louie Creek 2 site on the Colville Reservation in Ferry County to explore 
foundation conditions for placement of bridge abutments. The proposed project will replace the existing 
culvert that impedes passage of aquatic organisms with a bridge. 

PARTICIPANTS 

Sky Miller, Civil Engineer, Cardno 
Don Clabaugh, Geotechnical Engineer, Cardno 
William Dick, Backhoe Operator, Fish and Wildlife, CCT, Nespelem, WA 
Dennis Moore, Biologist, Fish and Wildlife, CCT, Nespelem, WA 
Jeff Palmer, Technician, Fish and Wildlife, Nespelem, WA 

DATA COLLECTION 

We excavated one test pit adjacent to the culvert to evaluate foundation conditions for placement of 
bridge abutments. The bridge will remove a barrier to aquatic organism passage (Figures 1 to 3). The 
test pit was sent to Materials Testing & Consulting Inc. for more laboratory test. The results of these tests 
are attached as Appendix A.  

Test Pit 2 

0.0 to 2.0 feet: FILL, ML, dark brown silt loam with sand and gravel. 2.0 to 8.0 feet, SP, brown silty sand 
and gravel. 

FINDINGS 

Seasonal High Water Table 

The soils in the test pit are well-drained and oxidized to a depth of 8 feet indicating that water readily 
infiltrates through the soil profile. The seasonal high water table is likely near the high water elevation of 
the channel. Dewatering may be required during construction depending upon field conditions. 
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Bearing Capacity 

The foundation soils consist of medium relative density, silty sand and gravel (SP). The presence of 
coarse gravel requires careful preparation of the foundation surface by removing large gravel; as much 
as two feet of material beneath the bottom of the foundation may need to be removed and backfilled with 
a medium sand to fine gravel material available on site as approved by the engineer. Backfill material 
should be placed in six-inch lifts, and moisture should be added so that the material can be compacted 
by hand tools. For design purposes, consider using a presumptive bearing capacity of 2 tons per square 
foot. 

Differential Settlement 

The potential for differential settlement is moderate to high if the cobbles beneath the foundation are not 
removed because the cobbles occur within a relatively finer matrix of sand and silt.  

Liquefaction 

The USGS seismic design approach was used to determine earthquake hazard for the site. The 
proposed bridge will be founded on Class D (stiff) soil.  Results indicate that the peak ground 
acceleration for a design earthquake (i.e., ten percent probability of occurring in a 50 year time period) is 
0.4 g.  

The site soils are not susceptible to seismic liquefaction because of their stiff nature. This statement 
regarding liquefaction includes the knowledge of the determined peak ground acceleration noted above. 
The structures should be designed for Site Class C. This should provide adequate strength for protection 
of egress during a seismic event.  Please note this does not mean that damage would not occur as a 
result of such an event. 

No subsidence-related or tectonic fault is known to traverse the site.  Consequently, in our opinion, the 
potential for fault related surface rupture at the site may be considered to be remote.  

CONCLUSIONS 

The foundation soils contain cobbles that pose a hazard to the stability of the bridge abutments and 
should be removed and replaced with sand and gravel. Groundwater may be encountered during 
excavation if excavations extend below the high water elevation of the channel. The site has a low 
potential for failure from liquefaction; however, the integrity of the structure should be evaluated following 
local seismic events. 

 

Respectfully Submitted,  

 

 

 
Don Clabaugh, PE 
Senior Engineer, Cardno 
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Figure 1.  Photo shows upstream end of existing culvert. 
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Figure 2.  Photo shows downstream end of existing culvert. 
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Figure 3. Photo shows excavation of TP2. 
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Sample #: T16-1272
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6 fbg 13.9
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The material greater than 1/2 inch was removed.  Remaining material was compacted
to the test density in 4 lifts.  The tested portion of the sample was brown gravelly sand.
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Project: San Poil Culverts Date Sampled:
Project #: 16T011-02 Sampled By: Client
Client: Cardno Date Tested:
Source: TP-3 at 6 fbg Tested by: H Benny
Sample #: T16-1272
Description:

Depth                
(ft)

Confining 
Pressure        

(psi)

6 fbg 13.9

Reviewed By:

Regional Ofices: Bellingham   •   Olympia   •   Silverdale   •   Tukwila
Visit our website: www.mtc-inc.net

The material greater than 1/2 inch was removed.  Remaining material was compacted
to the test density in 4 lifts.  The tested portion of the sample was brown gravelly sand
with silt.

Dry Density                 
(pcf)

TP-3 at 6 fbg 122.6 10.8 110.6
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Project: Date Received:
Project #: Sampled By:

Client : Date Tested:
Source: Tested By:

MTC Sample#:

Reviewed by:

CASE NARRATIVE

Materials Testing & Consulting, Inc.
             Geotechnical Engineering  •  Special Inspection  •  Materials Testing  •  Environmental Consulting

San Poil Culverts August 2, 2016
16T011-02 Client

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for 
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Cardno August 17, 2016
Several HB, KO
Several

1.  Sixteen samples were submitted for analysis on October 14, 2014. 
2.  The samples were submitted for grain size distribution according to ASTM D422.  The samples 
were prepared according to ASTM D421.  The method was modified to include a No. 16 and a No. 
50 sieve, per the client. 
3.  An assumed specific gravity of 2.65 was used in the hydrometer calculations.  
4.  A standard milkshake mixer type device was used to disperse the fine fraction sample for one 
minute. 
5.  One sample from another job was chosen for triplicate analysis.  The triplicate data can be found 
on the QA summary table. 
6.  Due to the sandy nature of the samples, there was not enough fine material to acquire accurate 
hydrometer readings.  The samples required curve fitting between the sand and silt fractions. 
7.  The data is provided in summary tables and plots. 
8.  There were no further anomalies in this project. 

1.  Five samples were submitted for grain size distribution by mechanical analysis according to 
ASTM D422. 
2.  The data is provided in summary tables and plots.   
3.  There were no noted anomalies in this project.  
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Project #:
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Date Tested: Tested by:

Sample ID 5" 3" 2" 1.5" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #100 #200

TP-2 100.0 100.0 100.0 90.9 74.8 66.0 56.5 52.0 44.3 37.2 29.6 23.5 20.0 17.9 15.9
TP-3 100.0 100.0 100.0 84.2 75.3 67.3 56.7 51.1 43.4 32.9 24.4 18.5 14.2 10.5 6.5
TP-4 100.0 100.0 100.0 100.0 93.3 79.9 73.5 69.2 61.1 55.0 47.3 38.9 31.4 25.4 18.7
TP-5 100.0 100.0 86.1 65.4 57.9 55.3 49.4 47.2 40.1 33.5 27.9 23.8 20.8 18.4 14.7
TP-7 100.0 100.0 68.9 68.9 65.3 62.7 58.7 55.5 49.8 39.1 27.2 19.9 16.3 13.9 11.2
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16T011-02
August 2, 2016
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Project: Client:
Project #:

Date Received: Sampled by:
Date Tested: Tested by:

Sieve Size (microns) 5"-3" 3-2" 2-1.5" 1.5-1" 1-3/4" 3/4-1/2" 1/2-3/8" 3/8-#4 4750-
2000 2000-850 850-425 425-250 250-150 150-75 < 75

TP-2 0.0 0.0 9.1 16.2 8.7 9.6 4.5 7.7 7.2 7.5 6.1 3.4 2.1 2.0 15.9
TP-3 0.0 0.0 15.8 9.0 8.0 10.5 5.6 7.7 10.5 8.4 5.9 4.4 3.7 4.0 6.5
TP-4 0.0 0.0 0.0 6.7 13.3 6.4 4.3 8.1 6.2 7.6 8.4 7.5 6.0 6.7 18.7
TP-5 0.0 13.9 20.7 7.4 2.6 5.9 2.2 7.0 6.6 5.6 4.1 2.9 2.5 3.7 14.7
TP-7 0.0 31.1 0.0 3.6 2.6 4.0 3.2 5.8 10.7 11.9 7.2 3.6 2.4 2.8 11.2

Reviewed by:

Materials Testing & Consulting, Inc.
              Geotechnical Engineering  •  Special Inspection  •  Materials Testing  •  Environmental Consulting

San Poil Culverts Cardno
16T011-02
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Percent Retained in Each Size Fraction, By ASTM D422
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

User–Specified Input
Louie Creek 2 Seismic Class C 
Wed August 10, 2016 18:19:56 UTC

ASCE 41-13 Retrofit Standard, BSE-2N 
(which utilizes USGS hazard data available in 2008) 

48.19468°N, 118.67717°W 

Site Class C – “Very Dense Soil and Soft Rock” 

USGS–Provided Output

SS,BSE-2N 0.335 g SXS,BSE-2N 0.403 g

S1,BSE-2N 0.129 g SX1,BSE-2N 0.216 g

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 

Page 1 of 1Design Maps Summary Report

8/10/2016http://ehp1-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu...



Design Maps Detailed Report

From Section 2.4.1.1

From Section 2.4.1.1

ASCE 41-13 Retrofit Standard, BSE-2N (48.19468°N, 118.67717°W) 

Site Class C – “Very Dense Soil and Soft Rock”

Section 2.4.1 – General Procedure for Hazard Due to Ground Shaking 

SS,BSE-2N = 0.335 g 

S1,BSE-2N = 0.129 g 

Section 2.4.1.6 – Adjustment for Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 
the default has classified the site as Site Class C, based on the site soil properties in 
accordance with Section 2.4.1.6.1. 

SITE 
CLASS

SOIL PROFILE 
NAME

Soil shear wave 
velocity, vS, (ft/s) 

Standard penetration 
resistance, N

Soil undrained shear 
strength, su, (psf) 

A Hard rock vS > 5,000 N/A N/A

B Rock 2,500 < vS ≤ 5,000 N/A N/A

C Very dense soil 
and soft rock

1,200 < vS ≤ 2,500 N > 50 >2,000 psf

D Stiff soil profile 600 ≤ vS < 1,200 15 ≤ N ≤ 50 1,000 to 2,000 psf

E Stiff soil profile vS < 600 N < 15 <1,000 psf

E — Any profile with more than 10 ft of soil having the characteristics: 

1. Plasticity index PI > 20,
2. Moisture content w ≥ 40%, and
3. Undrained shear strength su < 500 psf 

F — Any profile containing soils having one or more of the following 
characteristics: 

1. Soils vulnerable to potential failure or collapse under seismic loading such 
as liquefiable soils, quick and highly sensitive clays, collapsible weakly 
cemented soils. 

2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly 
organic clay where H = thickness of soil) 

3. Very high plasticity clays (H > 25 feet with plasticity index PI > 75) 
4. Very thick soft/medium stiff clays (H > 120 feet) 

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 

Page 1 of 4Design Maps Detailed Report
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Table 2–3. Values of Fa as a Function of Site Class and Mapped Short-Period Spectral Response 
Acceleration Ss

Site 
Class

Mapped Spectral Acceleration at Short-Period Ss

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = C and SS = 0.335 g, Fa = 1.200

Table 2–4. Values of Fv as a Function of Site Class and Mapped Spectral Response Acceleration at 1 s 
Period S1

Site 
Class

Mapped Spectral Acceleration at 1 s Period S1

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = C and S1 = 0.129 g, Fv = 1.671

Page 2 of 4Design Maps Detailed Report
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Equation (2–4):

Equation (2–5):

SXS,BSE-2N = FaSS,BSE-2N = 1.200 x 0.335 g = 0.403 g 

SX1,BSE-2N = FvS1,BSE-2N = 1.671 x 0.129 g = 0.216 g 

Section 2.4.1.7.1 — General Horizontal Response Spectrum 

Figure 2-1. General Horizontal Response Spectrum

Page 3 of 4Design Maps Detailed Report
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Section 2.4.1.7.2 — General Vertical Response Spectrum 

The General Vertical Response Spectrum is determined by multiplying the General Horizontal 
Response Spectrum by ⅔. 

Page 4 of 4Design Maps Detailed Report
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Lake Roosevelt Habitat Improvement 
Project, Louie Creek Site 2 

APPENDIX

C
HYDRAULIC MODELING RESULTS 





Note: Shaded cells show the cross sections where the proposed bridge will be located. 
Table 1: Hydraulic model results for 2 year peak flood event

River 
Station Profile Q Total 

Min 
Channel 
Elevation 

Water 
Surface 
Elevation 

Critical 
Water 
Surface 
Elevation 

Energy 
Grade 
Line 
Elevation 

Energy 
Grade 
Line 
Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
# 
Channel 

Shear 
Channel 

Hydraulic 
Depth 

Hydraulic 
Radius 

    (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   
(lb/sq 
ft) (ft) (ft) 

956 PK2 19 95.75 96.56 96.53 96.81 0.030656 4.08 4.81 9.37 0.93 1.13 0.51 0.5 
950 PK2 19 95.45 96.4 96.34 96.64 0.0254 3.91 5.09 9.42 0.85 1.01 0.54 0.53 
945 PK2 19 95.25 96.41 96.09 96.53 0.008401 2.78 7.48 10.31 0.52 0.46 0.73 0.7 
940 PK2 19 95.15 96.12 96.12 96.43 0.037867 4.46 4.26 6.99 1.01 1.37 0.61 0.58 
931 PK2 19 94.85 95.89 95.79 96.13 0.026866 3.93 4.83 7.3 0.85 1.04 0.66 0.62 
927 PK2 19 94.75 95.8 95.69 96.02 0.025048 3.83 4.96 7.48 0.83 0.98 0.66 0.63 
923 PK2 19 94.6 95.68 95.59 95.92 0.027335 3.93 4.84 7.46 0.86 1.04 0.65 0.61 
920 PK2 19 94.55 95.6 95.52 95.84 0.026597 3.99 4.79 7.56 0.86 1.06 0.63 0.6 
917 PK2 19 94.45 95.49 95.44 95.77 0.028842 4.25 4.57 7.7 0.9 1.19 0.59 0.57 
915 PK2 19 94.4 95.44 95.36 95.72 0.023152 4.29 4.89 8.38 0.83 1.14 0.58 0.56 
913 PK2 19 94.3 95.42 95.29 95.67 0.018593 4.04 5.33 9.07 0.75 0.99 0.59 0.56 
911 PK2 19 94.25 95.34 95.25 95.62 0.021321 4.31 5.09 8.93 0.81 1.12 0.57 0.55 
909 PK2 19 94.15 95.25 95.19 95.57 0.023863 4.6 4.83 8.55 0.85 1.27 0.56 0.54 
907 PK2 19 94.1 95.13 95.13 95.51 0.030184 5.01 4.39 7.86 0.95 1.54 0.56 0.53 
904 PK2 19 94.05 95.13 95.05 95.4 0.022091 4.25 5.24 9.99 0.81 1.11 0.52 0.5 
901 PK2 19 93.95 95.05 94.97 95.33 0.02215 4.32 5.26 10.57 0.81 1.14 0.5 0.48 
898 PK2 19 93.85 94.89 94.89 95.24 0.029547 4.83 4.65 9.64 0.93 1.45 0.48 0.46 
897 PK2 19 93.75 94.69 94.79 95.15 0.047472 5.53 3.76 8.12 1.16 2 0.46 0.45 
894 PK2 19 93.7 94.74 94.7 95.03 0.024513 4.41 5.18 11.65 0.85 1.2 0.44 0.43 
892 PK2 19 93.65 94.64 94.64 94.97 0.029531 4.64 4.74 10.8 0.93 1.36 0.44 0.43 
890 PK2 19 93.55 94.57 94.56 94.88 0.02903 4.52 4.77 10.82 0.91 1.31 0.44 0.43 
887 PK2 19 93.45 94.52 94.47 94.8 0.024877 4.3 5.13 11.58 0.85 1.17 0.44 0.43 



884 PK2 19 93.4 94.43 94.4 94.73 0.025859 4.43 5.05 11.48 0.87 1.23 0.44 0.43 
881 PK2 19 93.3 94.32 94.31 94.64 0.027599 4.6 4.93 11.58 0.9 1.32 0.43 0.41 
878 PK2 19 93.2 94.26 94.22 94.55 0.024959 4.33 5.19 11.74 0.85 1.18 0.44 0.43 
877 PK2 19 93.2 94.19 94.19 94.51 0.031436 4.54 4.7 10.84 0.94 1.34 0.43 0.42 
874 PK2 19 93.1 94.05 94.09 94.41 0.040076 4.86 4.14 9.17 1.05 1.58 0.45 0.44 
871 PK2 19 93 93.93 93.96 94.3 0.03693 4.91 4.28 9.63 1.02 1.57 0.44 0.42 
869 PK2 19 92.95 93.93 93.72 94.1 0.01718 3.67 7.71 13.82 0.72 0.84 0.56 0.52 
867 PK2 19 92.85 93.86 93.69 94.05 0.020897 3.83 7.3 13.34 0.78 0.94 0.55 0.51 
864 PK2 19 92.75 93.78 93.65 93.99 0.022978 4.03 6.74 12.58 0.82 1.04 0.54 0.49 
861 PK2 19 92.65 93.72 93.6 93.94 0.020114 3.98 6.61 12.95 0.77 0.98 0.51 0.48 
857 PK2 19 92.55 93.63 93.52 93.86 0.020512 4.05 6.24 12.19 0.78 1.02 0.51 0.48 
854 PK2 19 92.45 93.54 93.45 93.79 0.021427 4.14 5.75 10.99 0.8 1.06 0.52 0.49 
851 PK2 19 92.35 93.37 93.35 93.7 0.030712 4.62 4.35 8.05 0.94 1.37 0.54 0.52 
847 PK2 19 92.25 93.27 93.24 93.58 0.03032 4.48 4.44 7.7 0.93 1.3 0.58 0.55 
843 PK2 19 92.1 93.2 93.12 93.46 0.025498 4.11 4.85 8.15 0.85 1.1 0.6 0.57 
839 PK2 19 92 93.01 93 93.33 0.033875 4.56 4.32 7.38 0.97 1.37 0.59 0.56 
835 PK2 19 91.85 92.89 92.84 93.18 0.02898 4.3 4.56 7.42 0.9 1.21 0.62 0.58 
831 PK2 19 91.75 92.79 92.75 93.08 0.030656 4.35 4.5 7.5 0.92 1.25 0.6 0.57 
827 PK2 19 91.6 92.72 92.61 92.96 0.02353 3.95 4.98 8.01 0.82 1.01 0.62 0.59 
822 PK2 19 91.5 92.64 92.49 92.85 0.01964 3.69 5.39 8.52 0.75 0.87 0.63 0.6 
818 PK2 19 91.35 92.6 92.34 92.76 0.01315 3.24 6.23 9.05 0.62 0.65 0.69 0.66 



Table 2: Hydraulic model results for 10 year peak flood event

River 
Station Profile Q Total 

Min 
Channel 
Elevation 

Water 
Surface 
Elevation 

Critical 
Water 
Surface 
Elevation 

Energy 
Grade 
Line 
Elevation 

Energy 
Grade 
Line 
Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
# 
Channel 

Shear 
Channel 

Hydraulic 
Depth 

Hydraulic 
Radius 

    (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   
(lb/sq 
ft) (ft) (ft) 

956 PK10 51.8 95.75 97.13 97.08 97.57 0.022708 5.47 11.49 13.81 0.89 1.63 0.83 0.81 
950 PK10 51.8 95.45 97.06 96.89 97.43 0.016972 5.07 12.78 14.23 0.78 1.35 0.9 0.87 
945 PK10 51.8 95.25 97.07 96.65 97.33 0.009124 4.18 15.63 14.19 0.59 0.87 1.1 1.06 
940 PK10 51.8 95.15 96.71 96.71 97.23 0.028981 5.82 9.56 11.14 0.97 1.91 0.86 0.82 
931 PK10 51.8 94.85 96.29 96.39 96.92 0.041691 6.38 8.42 10.56 1.14 2.39 0.8 0.75 
927 PK10 51.8 94.75 96.41 96.28 96.82 0.020005 5.16 11.06 12.47 0.82 1.45 0.89 0.85 
923 PK10 51.8 94.6 96.34 96.18 96.74 0.018485 5.13 11.56 12.94 0.79 1.41 0.89 0.85 
920 PK10 51.8 94.55 96.29 96.13 96.69 0.01726 5.15 12.18 14 0.78 1.39 0.87 0.84 
917 PK10 51.8 94.45 96.24 96.07 96.63 0.016099 5.18 13.28 15.45 0.76 1.38 0.86 0.83 
915 PK10 51.8 94.4 96.15 96.05 96.6 0.018019 5.71 13.37 15.6 0.81 1.65 0.86 0.83 
913 PK10 51.8 94.3 96.15 95.98 96.55 0.015218 5.44 14.63 16.37 0.75 1.47 0.89 0.87 
911 PK10 51.8 94.25 96.1 95.95 96.51 0.015611 5.56 15.04 17.02 0.76 1.53 0.88 0.86 
909 PK10 51.8 94.15 96.01 95.93 96.47 0.017346 5.9 14.77 17.5 0.81 1.71 0.84 0.82 
907 PK10 51.8 94.1 95.89 95.89 96.42 0.020699 6.31 13.88 17.32 0.87 1.98 0.8 0.78 
904 PK10 51.8 94.05 95.5 95.72 96.3 0.042322 7.51 9.94 14.98 1.19 3.07 0.66 0.64 
901 PK10 51.8 93.95 95.57 95.64 96.14 0.027388 6.55 12.83 18.12 0.98 2.24 0.71 0.69 
898 PK10 51.8 93.85 95.49 95.57 96.06 0.026876 6.6 13.73 20.45 0.97 2.26 0.67 0.66 
897 PK10 51.8 93.75 95.25 95.45 95.97 0.037815 7.3 11.79 19.63 1.14 2.86 0.6 0.59 
894 PK10 51.8 93.7 95.16 95.32 95.84 0.037528 7.14 11.7 18.77 1.13 2.76 0.62 0.61 
892 PK10 51.8 93.65 95.11 95.27 95.77 0.036269 7.01 11.91 19.01 1.11 2.66 0.63 0.61 
890 PK10 51.8 93.55 95.02 95.17 95.67 0.036806 6.93 11.69 18.91 1.11 2.63 0.62 0.61 
887 PK10 51.8 93.45 94.94 95.09 95.58 0.035854 6.86 11.83 19.07 1.1 2.57 0.62 0.61 
884 PK10 51.8 93.4 94.94 95.02 95.48 0.027861 6.39 13.58 20.4 0.98 2.17 0.67 0.65 



881 PK10 51.8 93.3 94.86 94.94 95.38 0.026717 6.37 14.2 21.02 0.96 2.14 0.68 0.66 
878 PK10 51.8 93.2 94.84 94.84 95.28 0.022086 5.85 14.97 20.82 0.88 1.8 0.72 0.7 
877 PK10 51.8 93.2 94.71 94.79 95.25 0.029521 6.32 12.88 19.45 1 2.17 0.66 0.65 
874 PK10 51.8 93.1 94.69 94.71 95.15 0.023981 5.88 13.88 19.97 0.91 1.85 0.69 0.68 
871 PK10 51.8 93 94.47 94.62 95.07 0.031762 6.64 12.9 21.12 1.04 2.38 0.61 0.59 
869 PK10 51.8 92.95 94.56 94.4 94.84 0.014221 4.92 20.44 23.29 0.72 1.24 0.88 0.82 
867 PK10 51.8 92.85 94.53 94.35 94.8 0.014436 4.87 20.39 22.76 0.72 1.22 0.9 0.84 
864 PK10 51.8 92.75 94.47 94.31 94.76 0.01497 5.01 19.59 22.23 0.73 1.29 0.88 0.82 
861 PK10 51.8 92.65 94.43 94.25 94.72 0.013114 4.88 19.89 22.14 0.69 1.2 0.9 0.85 
857 PK10 51.8 92.55 94.36 94.12 94.67 0.013572 5.01 18.91 21.58 0.71 1.26 0.88 0.82 
854 PK10 51.8 92.45 94.27 94.08 94.61 0.014582 5.19 17.51 20.99 0.73 1.35 0.83 0.78 
851 PK10 51.8 92.35 94.03 94.03 94.54 0.022552 6.03 12.95 17.52 0.89 1.89 0.74 0.7 
847 PK10 51.8 92.25 93.84 93.9 94.45 0.029229 6.46 10.37 13.18 1 2.24 0.79 0.76 
843 PK10 51.8 92.1 93.64 93.75 94.31 0.036449 6.74 9.3 12.05 1.1 2.51 0.77 0.74 
839 PK10 51.8 92 93.57 93.63 94.16 0.032399 6.33 9.74 12.07 1.04 2.22 0.81 0.77 
835 PK10 51.8 91.85 93.56 93.47 94.01 0.021983 5.51 11.25 12.84 0.87 1.64 0.88 0.84 
831 PK10 51.8 91.75 93.54 93.36 93.91 0.017384 5.07 12.46 13.71 0.78 1.36 0.91 0.87 
827 PK10 51.8 91.6 93.53 93.23 93.83 0.012372 4.53 14.34 14.8 0.66 1.06 0.97 0.93 
822 PK10 51.8 91.5 93.52 93.1 93.77 0.009379 4.14 16.04 15.52 0.59 0.86 1.03 0.99 
818 PK10 51.8 91.35 93.51 92.97 93.72 0.007276 3.82 17.73 16.26 0.52 0.72 1.09 1.05 



Table 3: Hydraulic model results for 100 year peak flood event

River 
Station Profile Q Total 

Min 
Channel 
Elevation 

Water 
Surface 
Elevation 

Critical 
Water 
Surface 
Elevation 

Energy 
Grade 
Line 
Elevation 

Energy 
Grade 
Line 
Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
# 
Channel 

Shear 
Channel 

Hydraulic 
Depth 

Hydraulic 
Radius 

    (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   
(lb/sq 
ft) (ft) (ft) 

956 PK100 107 95.75 97.85 97.71 98.44 0.01697 6.52 23.4 19.06 0.83 1.98 1.23 1.19 
950 PK100 107 95.45 97.8 97.54 98.33 0.013918 6.21 24.94 18.5 0.76 1.75 1.35 1.3 
945 PK100 107 95.25 97.82 97.32 98.24 0.009511 5.54 27.68 18.14 0.64 1.34 1.53 1.46 
940 PK100 107 95.15 97.38 97.38 98.14 0.023423 7.18 18.63 15.83 0.95 2.47 1.18 1.12 
931 PK100 107 94.85 97.15 97.06 97.8 0.019449 6.63 20.54 17.64 0.86 2.1 1.16 1.11 
927 PK100 107 94.75 97.12 96.95 97.71 0.016684 6.39 22.01 18.4 0.81 1.91 1.2 1.15 
923 PK100 107 94.6 97.07 96.88 97.64 0.015751 6.36 23.43 19.97 0.79 1.87 1.17 1.13 
920 PK100 107 94.55 97.03 96.82 97.59 0.014685 6.34 25.36 21.69 0.77 1.83 1.17 1.13 
917 PK100 107 94.45 97.04 96.81 97.53 0.01268 6.16 28.92 23.08 0.72 1.69 1.25 1.21 
915 PK100 107 94.4 96.82 96.82 97.49 0.018415 7.35 26.18 22.69 0.87 2.42 1.15 1.12 
913 PK100 107 94.3 96.63 96.75 97.44 0.023255 8 23.8 21.77 0.97 2.9 1.09 1.06 
911 PK100 107 94.25 96.58 96.68 97.38 0.023432 8.09 24.44 21.42 0.98 2.96 1.14 1.11 
909 PK100 107 94.15 96.53 96.64 97.33 0.023385 8.22 25.15 21.37 0.98 3.03 1.18 1.14 
907 PK100 107 94.1 96.53 96.57 97.25 0.021066 7.96 26.81 21.58 0.93 2.81 1.24 1.2 
904 PK100 107 94.05 96.11 96.38 97.14 0.0366 9.1 21.33 22.2 1.18 3.95 0.96 0.94 
901 PK100 107 93.95 96.04 96.31 97.01 0.035176 9 22.92 24.66 1.16 3.85 0.93 0.91 
898 PK100 107 93.85 95.94 96.2 96.88 0.035214 9.07 24.67 28.01 1.16 3.89 0.88 0.86 
897 PK100 107 93.75 95.72 96.05 96.79 0.042551 9.54 22.97 28.06 1.27 4.4 0.82 0.81 
894 PK100 107 93.7 95.67 95.99 96.64 0.037996 9.05 23.29 26.39 1.2 3.96 0.88 0.87 
892 PK100 107 93.65 95.62 95.86 96.55 0.036475 8.86 23.42 25.59 1.18 3.79 0.92 0.9 
890 PK100 107 93.55 95.52 95.78 96.46 0.037933 8.85 22.71 25.28 1.19 3.82 0.9 0.88 
887 PK100 107 93.45 95.44 95.7 96.37 0.037177 8.79 22.94 25.46 1.18 3.76 0.9 0.88 
884 PK100 107 93.4 95.44 95.61 96.25 0.030871 8.34 25.39 26.8 1.09 3.32 0.95 0.93 



881 PK100 107 93.3 95.34 95.56 96.15 0.031206 8.44 25.83 27.18 1.1 3.39 0.95 0.93 
878 PK100 107 93.2 95.27 95.45 96.07 0.030724 8.27 25 26.11 1.09 3.27 0.96 0.94 
877 PK100 107 93.2 95.27 95.42 96.01 0.028016 7.88 25.67 26.72 1.04 2.98 0.96 0.94 
874 PK100 107 93.1 95.27 95.35 95.91 0.022726 7.33 27.91 28.13 0.94 2.54 0.99 0.97 
871 PK100 107 93 95.15 95.14 95.75 0.021498 7.3 29.72 27.59 0.92 2.48 1.08 1.03 
869 PK100 107 92.95 95.29 94.92 95.63 0.011748 5.86 38.91 28.2 0.7 1.53 1.38 1.3 
867 PK100 107 92.85 95.27 94.86 95.6 0.011547 5.75 38.71 27.08 0.69 1.49 1.43 1.34 
864 PK100 107 92.75 95.22 94.83 95.57 0.01164 5.85 38.06 26.73 0.69 1.53 1.42 1.33 
861 PK100 107 92.65 95.19 94.79 95.55 0.010885 5.81 38.24 26.68 0.68 1.49 1.43 1.35 
857 PK100 107 92.55 95.15 94.76 95.51 0.010729 5.84 37.57 25.87 0.67 1.5 1.45 1.36 
854 PK100 107 92.45 95.09 94.72 95.47 0.010704 5.89 36.63 25.55 0.67 1.51 1.43 1.34 
851 PK100 107 92.35 95.01 94.69 95.43 0.011164 6.02 34.51 25.33 0.69 1.58 1.36 1.29 
847 PK100 107 92.25 94.63 94.63 95.35 0.0201 7.38 23.99 21.17 0.9 2.48 1.13 1.1 
843 PK100 107 92.1 94.29 94.48 95.24 0.030454 8.28 18.96 17.69 1.08 3.27 1.07 1.03 
839 PK100 107 92 94.19 94.31 95.09 0.029252 8 18.78 17.13 1.06 3.08 1.1 1.06 
835 PK100 107 91.85 94.2 94.16 94.9 0.020965 7.09 21.25 18.24 0.91 2.36 1.17 1.12 
831 PK100 107 91.75 94.16 94.02 94.81 0.018588 6.79 22.82 21.89 0.86 2.15 1.04 1.01 
827 PK100 107 91.6 94.19 93.87 94.71 0.01352 6.09 27.22 27.36 0.74 1.69 0.99 0.97 
822 PK100 107 91.5 94.2 93.72 94.63 0.010451 5.58 31.25 30.37 0.66 1.39 1.03 1 
818 PK100 107 91.35 94.21 93.55 94.57 0.008369 5.17 36.74 39.68 0.59 1.17 0.93 0.91 



Table 4: Hydraulic model results for 500 year peak flood event

River 
Station Profile Q Total 

Min 
Channel 
Elevation 

Water 
Surface 
Elevation 

Critical 
Water 
Surface 
Elevation 

Energy 
Grade 
Line 
Elevation 

Energy 
Grade 
Line 
Slope 

Channel 
Velocity 

Flow 
Area 

Top 
Width 

Froude 
# 
Channel 

Shear 
Channel 

Hydraulic 
Depth 

Hydraulic 
Radius 

    (cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)   
(lb/sq 
ft) (ft) (ft) 

956 PK500 154 95.75 98.34 98.14 99.02 0.014999 7.14 33.59 22.7 0.81 2.2 1.48 1.44 
950 PK500 154 95.45 98.27 97.98 98.92 0.013485 7.01 34.33 21.68 0.78 2.08 1.58 1.53 
945 PK500 154 95.25 98.28 97.77 98.84 0.009978 6.41 36.74 20.68 0.68 1.69 1.78 1.69 
940 PK500 154 95.15 97.84 97.84 98.73 0.021171 7.94 26.62 19.15 0.93 2.81 1.39 1.33 
931 PK500 154 94.85 97.55 97.48 98.36 0.019726 7.6 28.12 20.9 0.9 2.58 1.35 1.29 
927 PK500 154 94.75 97.48 97.38 98.28 0.018667 7.56 29.36 23.61 0.88 2.53 1.24 1.2 
923 PK500 154 94.6 97.44 97.38 98.19 0.017114 7.43 31.96 24.93 0.85 2.41 1.28 1.24 
920 PK500 154 94.55 97.43 97.3 98.13 0.015479 7.3 34.56 24.86 0.81 2.29 1.39 1.35 
917 PK500 154 94.45 97.45 97.23 98.06 0.013304 7.05 38.69 24.68 0.76 2.09 1.57 1.51 
915 PK500 154 94.4 97.24 97.22 98.02 0.017976 8.17 36.24 24.33 0.89 2.82 1.49 1.44 
913 PK500 154 94.3 97.25 97.15 97.96 0.016187 7.91 37.95 23.87 0.84 2.61 1.59 1.52 
911 PK500 154 94.25 97.21 97.1 97.91 0.016156 7.98 38.63 23.44 0.85 2.64 1.65 1.58 
909 PK500 154 94.15 97.02 97.02 97.85 0.02027 8.76 35.95 22.68 0.94 3.22 1.59 1.52 
907 PK500 154 94.1 96.86 96.95 97.8 0.024533 9.38 33.92 22.51 1.03 3.74 1.51 1.44 
904 PK500 154 94.05 96.42 96.76 97.67 0.038362 10.36 28.54 23.47 1.25 4.86 1.22 1.18 
901 PK500 154 93.95 96.33 96.67 97.53 0.038277 10.35 30.51 26.72 1.24 4.84 1.14 1.11 
898 PK500 154 93.85 96.23 96.57 97.37 0.037785 10.34 33.46 31.74 1.24 4.82 1.05 1.03 
897 PK500 154 93.75 96.48 96.4 97.03 0.016536 7.57 47.1 32.72 0.84 2.46 1.44 1.37 
894 PK500 154 93.7 96.38 96.31 96.97 0.017505 7.69 43.84 29.72 0.86 2.55 1.47 1.4 
892 PK500 154 93.65 96.26 96.26 96.92 0.019692 8 41.68 30.16 0.91 2.79 1.38 1.33 
890 PK500 154 93.55 96.01 96.17 96.85 0.026782 8.81 36.47 30.04 1.05 3.48 1.21 1.18 
887 PK500 154 93.45 96.06 96.08 96.73 0.020515 8.01 40.67 30.45 0.92 2.82 1.34 1.29 
884 PK500 154 93.4 95.88 96 96.67 0.025115 8.67 38.11 30.64 1.02 3.35 1.24 1.21 



881 PK500 154 93.3 95.98 95.87 96.55 0.017084 7.61 44.62 30.25 0.85 2.5 1.48 1.42 
878 PK500 154 93.2 95.79 95.79 96.48 0.020922 8.09 39.82 29.19 0.93 2.88 1.36 1.32 
877 PK500 154 93.2 95.77 95.76 96.43 0.019924 7.84 39.99 29.32 0.91 2.72 1.36 1.32 
874 PK500 154 93.1 95.74 95.66 96.37 0.018345 7.64 42.4 35.06 0.88 2.56 1.21 1.18 
871 PK500 154 93 95.75 95.48 96.31 0.015155 7.33 49 43.04 0.81 2.29 1.14 1.11 
869 PK500 154 92.95 95.83 95.25 96.23 0.010855 6.52 57.64 49.02 0.7 1.77 1.18 1.13 
867 PK500 154 92.85 95.8 95.18 96.21 0.010989 6.49 56.94 47.55 0.7 1.76 1.2 1.15 
864 PK500 154 92.75 95.75 95.19 96.18 0.011026 6.57 55.65 43.51 0.7 1.79 1.28 1.22 
861 PK500 154 92.65 95.73 95.11 96.14 0.010117 6.45 55.93 39.47 0.68 1.71 1.42 1.36 
857 PK500 154 92.55 95.7 95.1 96.11 0.009756 6.41 54.32 33.77 0.66 1.68 1.61 1.52 
854 PK500 154 92.45 95.64 95.05 96.07 0.009921 6.5 53.44 34.59 0.67 1.72 1.55 1.47 
851 PK500 154 92.35 95.55 94.98 96.03 0.010485 6.67 51.58 36.92 0.69 1.82 1.4 1.35 
847 PK500 154 92.25 95.06 95.06 95.94 0.020233 8.38 34.45 28.91 0.93 3.01 1.19 1.16 
843 PK500 154 92.1 94.79 94.98 95.84 0.025636 8.92 29.34 25.95 1.03 3.51 1.13 1.1 
839 PK500 154 92 94.83 94.87 95.67 0.019121 7.95 33.6 30.45 0.9 2.74 1.1 1.08 
835 PK500 154 91.85 94.48 94.74 95.55 0.027013 8.8 27.4 26.65 1.05 3.48 1.03 1 
831 PK500 154 91.75 94.29 94.62 95.44 0.030289 9.05 26.04 26.22 1.11 3.74 0.99 0.97 
827 PK500 154 91.6 94.12 94.44 95.31 0.032482 9.2 25.15 25.71 1.14 3.9 0.98 0.95 
822 PK500 154 91.5 94.33 94.31 95.07 0.017268 7.44 35.31 33.21 0.85 2.42 1.06 1.04 
818 PK500 154 91.35 94.37 94.23 94.96 0.012963 6.73 43.81 46.03 0.74 1.94 0.95 0.93 



Figure 1: Profile of model result showing water surface elevations for 2-year, 10-year, 100-year and 500-year peak flood events
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DIVISION 01 GENERAL REQUIREMENTS 
Section 01 11 00 Avoidance and Minimization Measures (Fish) 

  

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project 
Project# E515026200  01 11 00- 1 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. The following information sets forth protective measures to be implemented throughout the 
duration of the project to minimize effects to listed species and water quality 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard 
Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by 
the Washington State Department of Transportation (WSDOT), unless otherwise indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 AVOIDANCE AND MINIMIZATION MEASURES (FISH):   

A. The following list of protective measures will be implemented throughout the duration of the 
project to minimize effects to listed species and water quality. 

B. Minimize impacts to Bull Trout and Redband Trout: (Sources: USFWS 2007, WDFW and USFS 
2005).  Follow the appropriate Washington Department of Fish and Wildlife (WDFW) and 
Colville Tribes guidelines for the timing of in-water work.  Such guidelines are intended to avoid 
in-water work during periods when salmonid eggs and fry incubate within stream gravels.  

1. In-water work is restricted to the period of July 15 to September 30 for Sanpoil River area 
tributaries (WAC-110-206), except as noted below:   
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a) Projects which require in-stream excavation with heavy equipment (i.e., culvert 
removal and placement of streambed mix) will follow the approved work-site 
isolation, dewatering, and fish removal protocol described below.   

b) Fish within construction sites that will be dewatered or isolated from the main 
waterbody shall be captured and safely moved from the job site.  Fish capture and 
transportation equipment shall be available on the job site during all in-water 
activities. Colville Tribes will conduct fish capture and rescue if needed.  

c) Any pump used for diverting water from a fish bearing waterbody shall be equipped 
with a fish guard to prevent passage of fish into the pump.  The pump intake shall be 
screened with 3/32 inch or smaller mesh.  Screen maintenance shall be adequate to 
prevent injury or entrapment to juvenile fish and shall remain in place whenever 
water is withdrawn from the waterbody through the pump intake. 

1.5 REMOVAL AND DEWATERING PROTOCOL:  (Source: USFWS 2007) 

A. The following procedures will be used to isolate and dewater sites which require in-stream work 
with heavy equipment. All fish capture, removal, and handling activities shall be conducted by an 
experienced fisheries biologist or technician with the Colville Tribes. 

1. Isolate the Construction Site and Remove Fish.  Install block nets at up and downstream 
locations and leave in a secured position to exclude fish from entering the project area.  
Leave nets secured to the stream channel bed and banks until fish capture and transport 
activities are complete.  If block nets or traps remain in place more than one day, monitor 
the nets and or traps at least on a daily basis to ensure they are secured to the banks and free 
of organic accumulation and to minimize fish predation in the trap.   

a) Fish Capture Alternatives: 

(1) Collect fish by hand or dip nets, as the area is slowly dewatered. 

(2) Seining – Use seine with mesh of such a size to ensure entrapment of the 
residing fish. 

(3) Minnow traps – Traps will be left in place overnight and in conjunction with 
seining. 

(4) Electrofishing – Prior to dewatering, use electrofishing only where other means 
of fish capture may not be feasible or effective.  The protocol for electrofishing 
includes the following: 

(a) If fish are observed spawning during the in-water work period, 
electrofishing shall not be conducted in the vicinity of spawning adult 
fish or active redds. 
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(b) Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used. 

(c) Conductivity <100: use voltage ranges from 900 to 1100.  Conductivity 
from 100 to 300: use voltage ranges from 500 to 800.  Conductivity 
greater than 300: use voltage to 400. 

(d) Begin electrofishing with minimum pulse width and recommended 
voltage and then gradually increase to the point where fish are 
immobilized and captured.  Turn off current once fish are immobilized. 

(e) Do not allow fish to come into contact with anode.  Do not electrofish an 
area for an extended period of time.  Remove fish immediately from 
water and handle as described below.  Dark bands on the fish indicate 
injury, suggesting a reduction in voltage and pulse width and longer 
recovery time. 

b) Fish Handling and Release: 

(1) Fish must be handled with extreme care and kept in water the maximum extent 
possible during transfer procedures.  A healthy environment for the stressed 
fish shall be provided—large buckets (five-gallon minimum to prevent 
overcrowding) and minimal handling of fish.   

(2) Place large fish in buckets separate from smaller prey-sized fish.  Monitor 
water temperature in buckets and well-being of captured fish.  As rapidly as 
possible (especially for temperature-sensitive bull trout), but after fish have 
recovered, release fish upstream of the isolated reach in a pool or area that 
provides cover and flow refuge.  Document all fish injuries or mortalities and 
include in annual report. 

2. Dewatering the Construction Site: 

a) Upstream of the isolated construction area, divert flow around the construction site 
with a coffer dam (built with non-erosive materials) and an associated pump or a by-
pass culvert.  

b) Pumps must have fish screens with 3/32 inch or smaller mesh.  Dissipate flow energy 
at the bypass outflow to prevent damage to riparian vegetation or stream channel.  If 
diversion allows for downstream fish passage (i.e., is not screened), place diversion 
outlet in a location to promote safe reentry of fish into the stream channel, preferably 
into pool habitat with cover.   

c) When necessary, pump seepage water from the de-watered work area to a temporary 
storage and treatment site or into upland areas and allow water to filter through 
vegetation prior to reentering the stream channel.   

3. Re-watering the Construction Site: 
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a) Upon project completion, slowly re-water the construction site to prevent loss of 
surface water downstream as the construction site streambed absorbs water and to 
prevent a sudden increase in stream turbidity.  Monitor downstream during re-
watering to prevent stranding of aquatic organisms below the construction site. 

b) Pumping equipment must be staged away from the rivers; except for the pump hose, 
which may extend down to the edge of the rivers.  Pump intakes must be screened 
with 3/32 inch or smaller mesh on the end of pump hose to filter-out aquatic 
organisms.  This screen should be cleaned of debris periodically.   

c) Place a spill containment enclosure around the pump and or generator to contain gas, 
oil or other fluids.   

B. Minimize Heavy Equipment Impacts to Aquatic and Riparian Habitats:  (Sources: USFWS 2007, 
WDFW and USFS 2005) 

1. Establish staging areas (used for construction equipment storage, vehicle storage, fueling, 
servicing, hazardous material storage, etc.) at least 150 feet away from streams in a location 
and manner that will preclude erosion into or contamination of streams or wetlands. 

2. All equipment used for instream work shall be cleaned and leaks repaired prior to entering 
the project area.  Remove external oil and grease, along with dirt and mud prior to 
construction.  Thereafter, inspect equipment daily for leaks or accumulations of grease, and 
fix any identified problems before entering streams or areas that drain directly to streams or 
wetlands.   

3. Heavy equipment used for in-water work will use bio-degradable hydraulic fluids. 

4. If the project includes excavation of the streambed or banks, those work areas shall be 
isolated from flowing waters to protect water quality and minimize turbidity.   

5. All equipment shall be cleaned of all dirt and weeds before entering the project area to 
prevent the spread of noxious weeds. 

6. Equipment used for instream or riparian work shall be fueled and serviced in an established 
staging area located at least 150 feet away from streams.  When not in use, vehicles shall be 
stored in the staging area.   

7. Minimize the number and length of stream crossings and access routes through riparian 
areas.  Stream crossings and access routes should be at right angles. 

8. Heavy equipment will follow planned routes of access, will travel across dry, un-wetted 
substrates to the extent possible, and will only cross wetted channels at designated 
locations.   

9. Existing roadways or travel paths will be used whenever reasonable.  Minimize the number 
of new access paths to minimize impacts to riparian vegetation and functions. 
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10. Project operations must cease under high flow conditions that inundate the project area, 
except for efforts to avoid or minimize resource damage.   

11. Initiate rehabilitation of all disturbed areas in a manner that results in similar or better than 
pre-work conditions through spreading of stockpiled materials, seeding, and/or planting 
with locally native seed mixes or plants.  Planting shall be completed no later than spring 
planting season of the year following construction. 

END OF SECTION 01 11 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation including trees, stumps, and roots. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above and below grade site improvements. 

6. Temporary erosion and sedimentation control measures. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections: 

1. Division 31 Section “Earth Moving” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 DEFINITIONS 

A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile, and 
typified by the lack of organic matter and soil organisms. 

B. On site disturbed native soil:  Native soil that has been stockpiled within the limits of project. 

C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow.  Its appearance is 
generally friable, pervious, and black or a darker shade of brown, gray, or red than underlying 
subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in 
diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil materials. 

D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 
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1.4 SUBMITTALS 

A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.5 PROJECT CONDITIONS 

A. Improvements on Adjoining Property:  No work shall be performed on Adjoining Property. 

B. Utility Locator Service:  Notify utility locator service for area where Project is located before 
site clearing. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

D. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 
moist. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction: 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 EXISTING UTILITIES 

A. Locate and identify existing utilities. 

3.3 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction: 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
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2. All trees within the project limits of disturbance and in conflict with the new 
improvements shall be removed.  All such wood refuse is considered waste and the 
Colville Tribe has no interest in retaining these items.  Contractor to remove and dispose 
of all waste wood, or chip and spread as mulch.  

3. Contractor to trim tree branches and foliage to accommodate both egress and ingress of 
traffic along the length of the road.  

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated: 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to 95% of maximum dry density per ASTM test method D 1557. 

3.4 SITE IMPROVEMENTS 

A. Remove debris fill as indicated on the plans to facilitate new construction. 

B. Remove or abandon in place above- and below-grade site improvements as indicted on the 
plans. 

3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. STORAGE OF SOIL MATERIALS:  

See Division 31 Section “Excavation” for material stockpile specifications.  

END OF SECTION 31 10 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work includes site earthwork including excavation, subgrade verification, backfill and fill, 
compaction, grading, wet weather provisions, disposal of excess and waste materials, field 
quality control, and protection. 

B. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT) and all 
amendments, unless otherwise indicated herein. 

C. Contractor shall have one (1) copy of the 2016 WSDOT Standard Specifications and all 
amendments therein, and applicable WSDOT Standard Plans at job site. 

D. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Site Clearing” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 DEFINITIONS 

A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile. 

B. On site previously disturbed native soil:  Native soil that has been stockpiled within the limits 
of project to be used for fill in areas other than roadway improvements. 

C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow. 

D. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 
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E. Fill:  Soil materials used to raise existing grades. 

F. Sub grade:  Uppermost surface of an excavation or the top surface of a fill or backfill. 

1.4 QUALITY ASSURANCE 

A. Soil Testing: 

1. The Colville Tribe will engage a Geotechnical Consultant to test soil materials proposed 
for use in the work, and for quality control testing during excavation and fill operations.  

2. Samples of materials shall be furnished to the Geotechnical Consultant by the Contractor, 
at least one (1) week before their anticipated use.  

3. Under this contract, smooth out areas for density tests and otherwise facilitate testing 
work as directed. 

1.5 SUBMITTALS 

A. Contractor shall submit samples of earthwork materials to the material testing consultant, at 
least one (1) week before their anticipated use. 

B. Contractor shall submit a gradation summary of the following to the Engineer for approval: 

1. All earthwork products and aggregate materials brought to the site. 

1.6 SUBMITTALS 

A. Material Test Reports as follows: 

1. Classification according to ASTM D 2487. 

2. Laboratory compaction curve according to ASTM D 1557. 

PART 2 - PRODUCTS 

2.1 NONSTRUCTURAL FILL 

A. Nonstructural fill (habitat mounds) shall conform to WSDOT Standard Specification, Section 
9-03.15 Native Material for Trench Backfill.   Material shall be capable of being compacted as 
specified under the weather conditions prevailing at the time of construction. 
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2.2 STRUCTURAL FILL 

A. Structural fill (rock spread footing foundation and roadway embankments) shall conform to 
WSDOT Standard Specifications, section 9-03.14 (3) Common Borrow.  Material shall be 
capable of being compacted as specified under the weather conditions prevailing at the time of 
construction.  

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations 
or dimensions, without specific direction of the Colville Tribe.  Unauthorized excavation, as 
well as remedial work directed by the Colville Tribe, shall be at no change in contract amount: 

1. Backfill and compact unauthorized excavations with structural fill as specified herein. 

B. Over-excavation:  In certain areas where soft spots occur in the subgrade, satisfactory sub-grade 
shall be achieved by over-excavation and replacement with structural fill material or lean mix 
concrete: 

1. Location and extent of soft spot areas to be verified by Colville Tribe's Geotechnical 
Consultant in the field. 

C. Stability of Excavations:  Slope the sides of excavations to comply with local codes and 
ordinances having jurisdiction.  Shore and brace where sloping is not possible because of space 
restrictions or stability of material excavated.  Maintain sides and slopes of excavations in a 
safe condition until completion of backfilling. 

D. Dewatering:  Prevent surface water and subsurface or ground water from flowing into 
excavations and from flooding project site and surrounding area: 

1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 
foundation bottoms, undercutting footings, and soil changes, detrimental to stability of 
subgrades and foundations.  Provide and maintain pumps, well points, sumps, suction and 
discharge lines, and other dewatering system components necessary to convey water 
away from excavations. 

2. Establish and maintain temporary drainage ditches and other diversions outside 
excavation limits for each structure to convey water.  Do not use trench excavations as 
temporary drainage ditches. 

E. Material Storage:  Stockpile excavated materials as required.  Place, grade, shape and cover 
stockpiles for proper drainage, and to prevent accumulation of excess moisture: 



DIVISION 31 GRADING 
Section 31 20 00 Earth Moving  

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project  
Project# E515026200  31 20 00- 4   

1. Locate and retain soil materials away from edge of excavations. 

2. Dispose of excess soil material in designated areas and waste materials legally off-site. 

F. Excavation for Pavements:  Cut surface under pavements to comply with cross-sections, 
elevations and grades as shown within a tolerance of plus or minus 0.10-foot. 

G. Excavation for Trenches: 

1. Excavate trenches to the depth indicated or required.  Carry the depth of trenches for 
piping to establish the indicated flow lines and invert elevations. 

2. Where rock is encountered, carry the excavation 6-inches below the required elevation, 
and backfill with a 6-inch layer of bedding material. 

3. Grade bottoms of trenches as indicated, notching under pipe bells, to provide solid 
bearing for the entire body of the pipe. 

H. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric 
temperature is less than 35 degrees F. 

3.2 SUBGRADE VERIFICATION 

A. Following site preparation and excavation for the building, paved surfaces and roadways, the 
exposed subgrades shall be observed and approved by the Colville Tribe's Geotechnical 
Consultant.  

B. Over-excavate any soft, loose or disturbed soils identified by the Geotechnical Consultant, and 
replace with compacted structural fill. 

C. If required by Geotechnical Consultant, provide equipment and labor for proof rolling. 

3.3 BACKFILL AND FILL 

A. For backfill of all excavations, use material sampled and tested by the Colville Tribe's 
Geotechnical Consultant. 

B. All fill used for the following shall be structural fill: 

1. Fill beneath footings and foundations. 

2. Backfill against footings, foundations, and structural walls, except 18-inches of gravel 
backfill for walls shall be placed immediately adjacent to structures for drainage, unless 
otherwise shown on the drawings. 
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3. Fill beneath building slabs. 

4. Fill within 3-feet vertically of the base of pavements. 

C. Fill beneath areas to be landscaped shall be nonstructural fill. 

D. Backfill excavations as promptly as work permits, but not until completion of the following: 

1. Acceptance by Colville Tribe's Representative of construction below finish grade 
including, where applicable, waterproofing, damp-proofing, piping, conduits and 
perimeter insulation. 

2. Inspection, testing, approval and recording locations of underground piping and conduits.  
Coordinate locations with surveyor for as-built survey. 

3. Removal of concrete formwork. 

4. Removal of shoring and bracing and backfilling of voids with satisfactory materials. 

5. Removal of trash and debris. 

E. Ground Surface Preparation: 

1. Remove vegetation, debris, unsatisfactory soil materials, obstructions, and deleterious 
materials from ground surface prior to placement of fills. 

2. When existing ground surface has a density less than that specified under "Compaction" 
for the particular area classification, break up the ground surface, pulverize, moisture-
condition to within 2 percent of the optimum moisture content, and compact to required 
depth and percentage of maximum density. 

F. Placement and Compaction:  Allowable thickness of fill lifts will depend on the material type 
and compaction equipment used.  In no case place backfill and fill materials in layers more than 
8-inches in loose depth for material compacted by heavy compaction equipment, and more than 
4-inches in loose depth for material compacted by hand-operated tampers.  For fill deeper than 
3-feet below the base of pavements, lifts may be 12-inches maximum in loose depth: 

1. Before compaction, moisten or aerate each layer as necessary to provide the optimum 
moisture content. 

2. Compact each layer to required percentage of maximum dry density or relative dry 
density for each area classification. 

3. Do not place backfill or fill material on surfaces muddy, frozen, or containing frost or ice. 
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3.4 COMPACTION 

A. General:  Control soil compaction during construction providing minimum percentage of 
density specified for each area. 

B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following 
percentages of maximum dry density determine, in accordance with ASTM D 1557 ("Modified 
Proctor”): 

1. Structures:  Compact top 12-inches of subgrade where exposed, and each layer of backfill 
or fill material to 95 percent of maximum dry density. 

2. Lawn or Unpaved Areas:  Compact top 12-inches of subgrade and each layer of backfill 
or fill material to 85 percent of maximum dry density. 

3. Pavements:  Compact top 18-inches of subgrade and each layer of backfill or fill material 
to 95 percent of maximum dry density. 

4. Utility Bedding and Backfill:  Compact each layer of bedding and backfill to 95 percent 
of maximum dry density. 

C. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned 
before compaction, uniformly apply water to surface of subgrade, or layer of soil material.  
Prevent free water from appearing on surface during or subsequent to compaction operations: 

1. Remove and replace, or scarify and air dry, soil material too wet to permit compaction to 
specified density. 

2. Soil material removed because it is too wet to permit compaction may be stockpiled or 
spread and allowed to dry.  Assist drying by disking, harrowing or pulverizing, until 
moisture content is reduced to a satisfactory value. 

3.5 GRADING 

A. General:  Uniformly grade areas of work including adjacent transition areas.  Smooth finished 
surface within specified tolerances, compact with uniform levels or slopes between points 
where elevations are shown, or between such points and existing grades. 

B. Compacted as specified, and to required elevation.  Provide final grades within a tolerance of 
1/2-inch when tested with a 10-foot straightedge. 

C. Compaction:  After grading, compact surfaces to the depth and percentage of maximum density 
for each area classification. 
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3.6 WET WEATHER PROVISIONS 

A. Schedule earthwork operations to minimize the potential for erosion, siltation, and disturbance 
of site soils. 

B. Perform earthwork operations in discrete areas as required, to minimize the exposure of 
disturbed soils to wet weather. 

C. Compact exposed soil to reduce the infiltration of rain water. 

D. Direct surface water away from fills and excavations. 

E. Provide temporary pumping equipment to keep excavations and construction free of water. 

F. Soils which become too wet for compaction shall be removed and replaced with compacted 
structural fill. 

3.7 DISPOSAL OF EXCESS AND WASTE MATERIALS 

A. Transport acceptable excess excavated material to permanent habitat mounds in approved areas 
on the Colville Tribe’s property.  Remove any unused excess excavated material from the site 
and dispose of legally off the Colville Tribe’s property prior to final inspection. 

B. Remove waste materials, including unacceptable excavated material, trash and debris, and 
dispose of legally off the Colville Tribe's property at contractor’s expense. 

3.8 FIELD QUALITY CONTROL 

A. Quality Control Testing During Construction:  Allow Colville Tribe's Geotechnical Consultant 
to observe, test and approve subgrades and fill layers before further construction work is 
performed. 

B. If subgrades or fills which have been placed are below specified density, provide corrective 
work as specified at no additional expense. 

3.9 PROTECTION 

A. Protect newly graded areas from traffic and erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.  

C. Reconditioning Compacted Areas:  Where completed compacted areas are disturbed by 
subsequent construction operations or adverse weather, scarify surface, reshape, compact to 
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required density and provide other corrective work as specified, with retesting, prior to further 
construction. 

END OF SECTION 31 20 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. This work specified in this section includes furnishing all labor, materials, and equipment for 
preparation of subgrade surfaces prior to backfilling with fill material.   

1.2 RELATED DOCUMENTS 

A. The Contractor shall be responsible for excavation and stockpiling of materials to final design 
lines.  The plan sheets provided as a part of these contract documents outline a schematic of the 
excavation.  

B. Related Sections: 

1. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 SUBGRADE PREPARATION PLAN 

A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions 
encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. 
If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials. Remove all materials to lines and grades indicated to 
permit installation of permanent construction. 

1.4 STORAGE OF SOIL MATERIALS 

A. Stockpile excavated satisfactory soil materials without intermixing.  Place, grade, and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions. Stockpile 
soil materials away from edge of excavations in location(s) approved by Contracting Officer. Do 
not store within drip line of remaining trees. 

1.5 SUBGRADE INSPECTION 

A. Notify Contracting Officer when excavations have reached required subgrade. If Contracting 
Officer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. Reconstruct subgrades damaged by freezing 
temperatures, frost, rain, accumulated water, or construction activities, as directed by Contracting 
Officer, without additional compensation. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 31 23 13 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. This work specified in this section includes furnishing all labor, materials, and equipment for 
diversion and control of all surface water or groundwater from any source.  It includes construction, 
maintenance, and removal of all temporary diversion and protective works in the project limits.  

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. The Contractor shall be responsible for final design, installation, maintenance and removal of the 
dewatering system as required for completion of the work.  

C. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard 
Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by 
the Washington State Department of Transportation (WSDOT), unless otherwise indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, 
and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. The Contractor shall submit a detailed dewatering plan to Contracting Officer and their engineer 
for approval and distribution prior to mobilization.  The dewatering plan shall include number and 
size of pumping units, piping, point of discharge, fuel storage, location of stilling basin, design 
flow rates, and final method for disposal of treated groundwater.  Government approval is 
required for all submittals with a “GA” designation; submittals having an “FIO” designation are 
for information only. 
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1.5 WATER DIVERSION PLAN 

A. Within fifteen calendar days (15) after receipt of notice of award, the Contractor shall submit to 
the Contracting Officer, plans showing the methods proposed to use to divert and control water 
originating from any source.  These plans shall include all measures proposed for diversion and 
removal of water upland from the project site.  They shall relate to the various phases of work 
proposed.  Any device used for the diversion of water shall be subsequently removed upon 
completion of work requiring such diversion.  The Contractor shall assume full responsibility for 
the adequacy of his water diversion and control methods, and prior knowledge by the Contracting 
Officer of the Contractor’s method of diversion will in no way release the Contractor from the 
fulfillment of his obligations or place the Government, in any manner, responsible for any losses 
due to failure or inadequacy of the water diversion and control method used. 

 

1.6 PROTECTION FROM DAMAGE 

A. The Contractor shall be responsible for protecting the work from damage by water originating 
from any source.  The Contractor is responsible for stream flows for the construction period. The 
Contractor shall leave no obstruction to these flows in the channel during this period.  

1.7 DIVERSION 

A. The Contractor shall be responsible for the diversion of the flows from the stream around the 
worksite and returning them to the stream downstream of the worksite.  Check dams or other 
approved products, or other means shall be used to divert water and protect the work from 
damage by water.  The diversion plan submitted to the Contracting Officer shall include this 
information.   

1.8  REMOVAL OF WATER. 

A. The Contractor shall provide and maintain at all times during construction, ample means and 
devices with which to promptly remove to the best condition feasible and properly dispose of all 
water entering the excavation or other parts of the work whether the water is surface water or 
ground water.  Fish screens will be required if pumps or siphons are used. See Section 01 11 00 
Avoidance and Minimization Measure (Fish)” 

B. Water shall be drawn down in small incremental portions and observed of trapped fish and other 
aquatic species.  The Contractor shall coordinate with the Owner when they are planning on 
dewatering.  The Colville Tribe will rescue and relocate fish stranded during incremental water 
diversions.  An upstream fish trap may be required if the stream has been dewatered and juvenile 
fish are found to be present in the stream.  This trap would be operated by a qualified fisheries 
biologist and captured fish shall be transported around the construction site.  



DIVISION 31 GRADING 
Section 31 23 19 Stream Bypass and Dewatering 

 

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project 
Project# E515026200  31 23 19- 3 

1.9 DISCHARGE OF WATER 

A. The Contractor shall discharge the water from the work in a suitable manner with erosion control 
Best Management Practices in place.  Discharge velocity from bypass channels, pipes, or hoses 
may need to be reduced, and discharge areas protected with gravel or other material.  Except as 
approved by the Contracting Officer, no water shall be drained into work, built or under 
construction; and there shall be no diversion of water into the project reaches prior to completion 
of the work. 

1. Dewatering Pump Discharge Point:  water shall be discharged/pumped landward towards 
the top of bank, outside of the active flood plain.  All pumped water shall utilize an energy 
dissipation structure, which creates a maximum flow velocity within the treatment basin not 
to exceed two feet per second. 

1.10 QUALITY CONTROL 

A. The Contractor shall establish and maintain quality control by visual inspection to assure 
compliance with the Drawings and specifications of all operations required for diversion and 
control of water including.  The records of such inspection and any corrective action taken to 
maintain contract compliance shall be noted in the Contractor’s Quality Control Report.  None of 
the above requirements shall be construed as abrogating the rights of the Government to inspect 
the work and to direct changes when required to conform to the Drawings and specifications. 

 
PART 2 - PRODUCTS 

2.1 DEWATERING AND SUMP PUMPS  

A. Dewatering and sump pumps shall be noise attenuated driven (diesel).  The Contractor shall be 
responsible for costs associated with obtaining the necessary power.  (Note: No potential power 
hookup at the site; Contractor shall provide diesel powered sump pumps w/ spill containment.) 

PART 3 - EXECUTION (NOT USED) 

PART 4 - MEASUREMENT AND PAYMENT (NOT USED) 

END OF SECTION 31 23 19 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work includes constructing rock spread footing, gravel road surface and granular free draining 
backfill. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Fill” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT), unless otherwise 
indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. Product Data:  Submit gradation summary for the following: 

1. Gravel road surface (bridge approach) , WSDOT 9-03.9(3). 

2. Rock spread footing, WSDOT 9-13.4 CLASS A 

3. Granular free draining compacted rock backfill, WSDOT 9-03.10 
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PART 2 - PRODUCTS 

2.1 CRUSHED SURFACING BASE COURSE 

A. The gravel road surface (bridge approach) shall conform as specified in Section 9.03.9(3) of the 
WSDOT Standard Specifications. 

2.2 ROCK SPREAD FOOTING 

A. The rock used for rock spread footing shall meet the requirements of Section 9.13-4 CLASS A 
of the WSDOT Standard Specifications. 

2.3 GRANULAR FREE DRAINING COMPACTED ROCK BACKFILL  

A. Granular free draining compacted rock backfill shall conform as specified in Section 9-03.10 of 
the WSDOT Standard Specifications. 

PART 3 - EXECUTION 

3.1 AGGREGATE TESTING 

A. Aggregates shall be tested per WSDOT Standard Specification Section 9-03.20 of the WSDOT 
Standard Specifications. 

3.2 CRUSHED SURFACING BASE COURSE 

A. Crushed surfacing base course shall be placed and compacted in conformance with Section 4-
04.3 of the WSDOT Standard Specifications. 

END OF SECTION 32 12 18 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work in this section consists of temporary measures shown in the plans, specified in these 
specifications, proposed by the Contractor and approved by the Engineer, or required by governing 
regulations and permits for the prevention of accelerated soil erosion and sedimentation of streams 
or other bodies of water.  Best Management Practices shall be in accordance with Department of 
Ecology Stormwater Management Manual for Eastern Washington. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Department of Ecology Stormwater Management Manual for Eastern Washington. 

C. National Pollutant Discharge Elimination System (NPDES) Permit. 

D. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

2. Division 31 Section “Site Clearing” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT), unless otherwise 
indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. Product data for products proposed for use such as matting and filter fabric. 
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PART 2 - PRODUCTS 

2.1 TEMPORARY DIVERSION DAM 

A. The temporary diversion dam used to divert and bypass water shall conform to the requirements 
of Section 8-01.3(1) of the WSDOT Standard Specifications. 

2.2 SILT FENCE 

A. Filter fabric shall be geotextile material meeting the requirement of Section 9-33 Table 6 of the 
WSDOT Standard Specifications. 

B. Posts shall be either wood or steel. Wood posts shall have minimum dimensions of 1¼-inches 
by 1¼-inches by the minimum length shown in the Plans. Steel posts shall have a minimum 
weight of 0.90 lbs/ft. 

2.3 MAINTENANCE 

A. Maintain the erosion control measures and facilities in proper condition so that they will 
individually and collectively perform the functions for which they were designed.  In order to 
insure the effectiveness and proper maintenance of the measures and facilities, the Contractor 
and Owner shall make periodic inspections at sufficiently frequent intervals to detect any 
impairment of the structural stability, adequate capacity, or other requisites of the herein 
approved measures and facilities which might impair their effectiveness.  The Contractor shall 
take immediate steps to correct any such impairment found to exist at no additional cost to the 
Owner. 

2.4 STABILIZATION 

A. Stabilize all slopes, channels, ditches or any disturbed area as soon as possible after the final 
grade or final earthmoving has been completed.  Upon completion of the project, stabilize all 
areas which were disturbed by the project to prevent accelerated erosion.  Maintain any erosion 
and sedimentation control facility required or necessary to protect areas from erosion during the 
stabilization period. 

2.5 EARTHWORK 

A. Control excavation for site work operations.  Stockpile the material removed from the 
excavation in areas where a minimum of sediment will be generated and where other damage 
will not result from the piled earth.  Stockpile topsoil separately and redistribute uniformly after 
grading.  Protect and maintain drainage ways at all times.  Do not pile soil in drainage ways. 
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B. Protect all stockpiled soil materials from erosion through the use of Visqueen sheeting or 
similar temporary measures. 

C. Any area stripped of vegetation, where no further work is anticipated for a period of 14 
calendar days, shall be immediately stabilized with an approved erosion control method such as 
seeding, mulching, netting, erosion control blankets, etc. 

D. All disturbed areas shall be promptly and thoroughly stabilized against erosion during periods 
of wet weather, particularly when work is not being performed at the site. 

2.6 EROSION/SEDIMENT CONTROL PLAN 

A. The temporary erosion and sediment control plan shall include/incorporate, at a minimum, 
those items specified on the drawings and specified in the specifications. 

PART 3 - EXECUTION (NOT USED) 

 END SECTION 31 25 00 



DIVISION 32 EXTERIOR IMPROVEMENTS 
Section 32 72 00 Stream Restoration 

  

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project  
Project# E515026200  32 72 00- 1 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work consists of constructing new streambeds at locations noted on the Plans. Work also includes 
re-use of onsite streambed material. All work shall be in accordance with the Plans, these 
Specifications, and the WSDOT Standard Plans in conformity with the lines and grades as staked. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

2. Division 31 Section “Stream Bypass and Dewatering” 

3. Division 31 “Erosion and Sediment Controls” 

1.3 STANDARD SPECIFICATIONS 

C. WSDOT Standard Specifications: 

1. Standard Specifications for Highway Construction, 2016, published by the Washington State 
Department of Transportation. 

1.2 SUBMITTALS 

A. Submittal Procedures:  Requirements for submittals. 

B. Product Data:  Submit gradation and size data on streambed gravels, cobbles and boulders to be 
delivered to the site. 

1.3 CLOSEOUT SUBMITTALS 

A. Execution and Closeout Requirements:  Requirements for submittals. 

B. Project Record Documents: 
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1. Accurately record actual locations of streambed mix installation. 

2. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 
utilities. 

 
PART 2 - PRODUCTS 
 
2.1 STREAMBED MIX 

A. Table 5. Streambed material gradation. The streambed mix must include a minimum of 5% to a 
maximum of 10% fines to be non-porous. Subscripts refer to the particle size percentile. Diameters 
are in inches. 

Gradation Louie 1 Louie 2 Iron 1 Iron 2 
Iron 3 Lost Upper 

Gold 
Lower 
Gold 

D100 (in.) 25.0 25.0 25.0 25.0 25.0 37.5 37.5 37.5 

D84 (in.) 10.0 10.0 10.0 10.0 10.0 15.0 15.0 15.0 

D50 (in.) 4.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 

D16 (in.) 1.3 1.3 1.3 1.3 1.3 1.8 1.8 1.8 

B. Streambed mix must be prepared according to the following mixing ratios: 

• 1 part one-man habitat boulders, WSDOT 9-03-11(4) 

• 1 part 10” to 12” streambed cobbles, WSDOT 9-03.11(2) 

• 3 parts existing native streambed material approved by the Project Engineer on site. If it is 
determined by the Project Engineer, that there is not enough suitable native material 
available on site, streambed material must be imported, WSDOT 9-03.11(1). 

C. Each streambed mix must also include a minimum of 5% to a maximum of 10% fines to be non-
porous. Approved WSDOT streambed sediment mix or native streambed material removed and 
stockpiled on site will constitute these fines to prevent subsurface flow within the culverts during 
low flow season. The graded cobble/boulder mix should be premixed with the fines prior to 
constructing the streambeds within the culverts.  

D. Each streambed channel up and downstream of each bridge are to be regraded with the same 
proposed cross section and streambed material as inside the bridge. See the design drawings for the 
extents of such regrading. This action will prevent erosion of the bed surrounding the bridges, as 
well as providing stable channels where additional regrading is necessary to obtain even slope 
transitions above, through and below each culvert.  

E. The attached drawings provide plan, profile, and cross section views. See design plans and bridge 
design drawings the drawings for additional bridge specifications, channel configuration and 
streambed mix locations. 
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2.3  CLASS A SCOUR PROTECTION ROCK 

Class A Scour Protection Rock to be WSDOT Standard Specification 9-13.4 

PART 3 - EXECUTION  
 
3.1 PREPARATION 

A. Protect structures, culverts, utilities, sidewalks, pavements, and other facilities from damage caused 
by settlement, lateral movement, undermining, washout, and other hazards created by streambed mix 
and scour protection rock installation. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, 
obstructions, and deleterious materials from ground surface as specified in Division 2 Section 
“Clearing and Grubbing.” 

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section 
“Erosion Control,” during streambed mix and scour protection rock installation. 

 

3.2 EXCAVATION OF STREAM CHANNEL SUBGRADE 

A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions 
encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 
rock, replace with satisfactory soil materials. 

a) Remove rock to lines and grades indicated to permit installation of permanent 
construction. 

2. Sort and stockpile engineer-approved existing streambed sediments including sand and 
gravel for re-use in the streambed mix material. 

3.3 SUBGRADE INSPECTION 

A. Notify Contracting Officer when excavations have reached required subgrade. 

B. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace 
with compacted backfill or fill material as directed. 

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Contracting Officer, without additional compensation. 

3.4 STORAGE OF STOCKPILED MATERIALS 
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A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and 
erosive actions. 

1. Stockpile soil and approved streambed materials away from edge of excavations in 
location(s) approved by Contracting Officer. Do not store within drip line of remaining 
trees. 

3.5 BACKFILL 

A. Place and compact scour protection rock and streambed mix in excavations as shown on the plans. 

B. Place scour protection rock and streambed mix on subgrades free of mud, frost, snow, or ice. 

 
3.6 COMPACTION OF SCOUR PROTECTION ROCK AND STREAMBED MIX BACKFILLS 

AND FILLS 

A. Place backfill and fill materials in layers not more than 24 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 24 inches in loose depth for material 
compacted by hand-operated tampers. 

B. Compact scour protection rock and streambed mix to 85% of maximum dry unit weight 

C. In the exposed areas of scour protection rock, use stockpiled topsoil to fill interstitial spaces, cover 
with 6 inches of topsoil and hydroseed or hand seed with spreaders. 

3.7 GRADING 

A. General: grade areas to the cross-section and low flow channel as shown in the plans. Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

3.8 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 
of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 
with additional soil material, compact, and reconstruct surfacing. 
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Transport surplus satisfactory soil to designated storage areas on Colville Tribe’s 
property. Stockpile or spread soil as directed by Contracting Officer. Disposal is at contractor’s 
expense. 

1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose 
of it off Colville Tribe’s property. 

2. Remove culverts as shown in the plans and legally dispose of them off Colville Tribe’s 
property. 

 

PART 4 - MEASUREMENT AND PAYMENT (NOT USED) 

END OF SECTION 32 72 00 
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Lake Roosevelt Habitat Restoration Project 

Construction Inspection Plan   

Introduction 

This construction Inspection Plan ensures construction occurs as designed and in compliance with 
Natural Resources Conservation Service (NRCS) Practice Standards, specifically NRCS Practice Standards 
for Access Road (Code 560), Practice Standard for Aquatic Organism Passage (code 396), and Practice 
Standard for Stream Crossing (Code 578), this Construction Inspection Plan was developed to ensure the 
construction met the NRCS and Colville Tribe requirements. Field observations and inspections will be 
performed by Colville Tribe’s staff or their approved consultant. Bridge components and installation 
inspection will be performed by the bridge manufacturer or their representative. A sample of a daily 
field report is provided in Attachment A of this Construction Inspection Plan.  

The following key elements will be inspected during and after installation: 

• Staging 
Staging area must be established prior to construction. It needs to be inspected for proper 
location and clearing and grubbing. 

• Clearing and grubbing 
All of the marked areas should be cleared and grubbed. 

• Water diversion 
Temporary water diversion dam and bypass must be established at the beginning of 
construction and inspected for properly transporting the water. The diversion structure should 
be removed and disposed of at the end of construction.  

• Dewatering 
The project location should be properly dewatered prior to and during construction.  

• Material inspection and approval 
All of the materials (streambed material, quarry spalls, scour protection rock, native material) 
should be inspected to ensure they match the specification.   

• Bridge components 
Bridge components should be inspected to meet the design. Dimensions and quality of material 
need to be inspected and the components must have no signs of damage. 

• Bridge installation by manufacturer 
Bridge installation should be inspected to ensure elevations and locations meet the 
requirements of the construction plans and installation specifications.    

• Streambed and channel installation 
The following items will be inspected: 

o Streambed material installation  
o Material compaction 
o Slope of channel 
o Channel cross section size and shape 

• Elevation check (as-built survey) 
A post-construction survey needs to be performed to ensure the elevations are correct. 

• Cleanup and Mobilization 



The project site should be cleaned up at the end of construction. All of the trash and waste 
should be removed from the site. 

• Daily field logs 
Daily field logs must be prepared at the end of each construction observation day and findings 
must be communicated to the Colville Tribe on a daily basis  



Attachment A: Sample Daily field Report: 
 

CLIENT/CONTRACTOR INFORMATION 
 CONTRACTORS  TIME OF SITE VISIT/OBSERVATION 
Client:  General:  From:  
    To:  
     
     

 
WEATHER/TIDE DATA 

WEATHER TEMP. AND PRECIPITATION River/stream flow 
AM:   
PM:   

 
TEAM PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 

   
   
   
   

 
CONTRACTOR PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 
   
   
   
   

 
SUB-CONTRACTOR PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 
   
   
   
   
   
   
   
   
   
   

 
ADDITIONAL SITE VISITORS 

NAME COMPANY—LOCATION HOURS/NOTES 
   
   



NAME COMPANY—LOCATION HOURS/NOTES 
   
   
 

EQUIPMENT ON SITE 

COMPANY EQUIP ID EQUIPMENT DESCRIPTION HOURS/NOTES 

    

    
    
    
    
    
    

 
MATERIAL DELIVERIES 

MATERIAL  UNIT QUANTITY CERTIFICATION/SLIPS 

    
    
    
    
    
    
    
    

 
CONSTRUCTION ITEMS 

BID ITEM CONSTRUCTION TASK LOCATION OF WORK 
   
   
   
   
   
   
   

 
 

ACTIVITY LOG 
CREW/TIME DISCUSSION 

  
  
  
  

 
 



OTHER OBSERVATIONS/DISCUSSION/OUTLOOK 
Describe on-going work, work completed, problems, questions, changed conditions, delays, environmental issues, 

contractor discussions, accidents and observed safety conditions since last report 
 
 
 
 
 
 
 
 
 
 
 

PHOTOS 

  

Comment:  Comment:  

  

Comment:  Comment:  



    

  

  

Comment:    

  

Comment:    
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Lake Roosevelt Habitat Restoration Project 

Fish Passage and Roadway Monitoring and Maintenance Plan   

 
Introduction 

In order to comply with Natural Resources Conservation Service (NRCS) Practice Standards for 
Access Road (Code 560) and Practice Standard for Aquatic Organism Passage (code 396), the 
following monitoring plan outlines assessment/measurement, analysis, and reporting methods 
to be used to monitor post-construction performance of the road and bridge for 8 culvert 
replacements in the Sanpoil River basin.   

The structure and technical approach in this monitoring plan is based on the Stream Simulation 
monitoring methods outlined in Chapter 14: Monitoring of Washington Department of Fish and 
Wildlife’s (WDFW) Water Crossing Design Guidelines (Barnard 2013). Other references 
consulted include the NRCS Practice Standards for Access Road (Code 560), NRCS Practice 
Standard for Aquatic Organism Passage (Code 396) and NRCS Practice Standard for Stream 
Crossing (Code 578).  

Stream simulation designs are intended to be dynamic, and mimic the fish passage variability of 
the adjacent natural stream reaches, for which native fish species are adapted. Thus, WDFW 
(2013) states that structures are expected to provide both fish passage and habitat functions, 
and recommends that for Stream Simulation designs, compliance monitoring should incorporate 
the following five aspects: 

1. Slope ratio 
2. Bed material 
3. Cross section 
4. Regrade 
5. Bridge Inspection 

Responsibility: The Colville Tribe or their consultant will conduct the compliance monitoring and 
any maintenance required, with consultation with NRCS.  

  



2 
 

Compliance Monitoring 

Slope Ratio 

The water surface slope in the vicinity of the new bridge will be measured and compared to the 
“prevailing slope” 100 feet or more upstream of the culvert to avoid the “affected zone”.  This will 
be measured by clinometer, eye level, or total station along a longitudinal profile of the stream.  
The measurement method selected will remain the same throughout the monitoring period.  

WDFW guidelines acknowledge that streams with recently replaced culverts will adjust through 
time to the new bridge’s ability to pass water and sediment, and that hydraulic and sediment 
transport changes will be seen. If natural grade breaks are identified in the vicinity of the bridge 
that affect this comparison, these will be described and discussed with NRCS, and monitored 
reaches may be modified accordingly. 

Bed Material 

Wollman pebble counts of 100 particles each will be performed within the bridge and at 
representative upstream and downstream reference locations.  Pebble count locations will be 
precisely recorded by GPS or more accurate measurements.  In cases where bed material is 
highly variable, additional reference locations may be added.  

Cross Section 

With the goal of a new channel bed cross section that is similar to a natural stream cross 
section, the bankfull depth of an appropriate natural channel reference cross section will be 
compared to the difference between the minimum and maximum elevation in several bridge 
cross sections. Cross section locations will be precisely recorded by GPS or more accurate 
measurements, documented, and durably marked for replicability. Per WDFW guidelines, 
particular attention will be paid to documenting the presence or absence of banks under the 
bridge as an indication of appropriate bridge sizing, siting, and geomorphic function.  

Regrade 

Detailed regrade monitoring is not usually necessary unless special concerns exist. Regrade 
trends can only be precisely monitored if passage concerns are raised in the monitoring period. 
If that is the case, monumental cross-sections upstream of the new bridge will be established 
and re-measured annually.  Otherwise, regrade monitoring will consist of observations for any 
unusual conditions or changes noted during annual monitoring described above. For example 
any newly exposed bedrock will be documented. 

Bridge Inspection 

Bridge and bridge abutments need to be inspected annually for signs of damage and scour. Any 
signs of damage to the precast concrete bridges, including cracks, dislocation and scour needs 
to be reported. Debris flow needs to be monitored after each flood event.  

Monitoring Schedule: 

• Year 0 (2017): Construction inspections, as-built inspection 
• Year 1 (2018): Slope, bed, cross section, bridge 
• Year 3 (2020): Slope, bed, cross section, bridge 
• Year 5 (2022): Slope, bed, cross section, bridge 
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Annual monitoring will take place in late spring or summer in order to ensure that the results 
reflect any changes occurring at previous rainy season flood flows.  

Adaptive Management Contingencies 

As described in Success Criteria below, potential corrective actions will be discussed with 
regulatory agencies if criteria are not being met. Prior to initiating any corrective actions, 
additional data may be collected to support decision-making. For example, biological monitoring 
may be conducted per SRFB MC-1 in order to determine, via comparisons of fish community 
and abundance, and whether the culvert is impeding fish migration (Crawford 2011). 

The monitoring schedule may be adjusted in coordination with NRCS if results or unusual flow 
events indicate that changes in monitoring interval or duration would better serve project goals.  

Success Criteria 

Monitoring 
Element 

Goal (from WDFW 2013) Interval Corrective Action 
Options 

Slope ratio “The culvert bed slope should 
be less than 1.25 times 
average upstream channel 
slope.” 

 To be determined in 
consultation with NRCS 

Bed material “Verify that culvert bed material 
is the same as material 
specified on the plans, and that 
is it similar to that found in the 
adjacent channel… median 
particle size in the culvert 
should be within 18% of median 
particle size in the natural 
stream… median particle size 
in the culvert should be within 
the one standard error of the 
median stream particle size.” 

Year 0: 
Inspected during 
construction and 
verified at as-
built inspection; 
then annual 

In case of non-compliance, 
alluvium augmentation will 
be considered in 
coordination with NRCS 
regarding particle size 
choices and hydraulic 
conditions.  

Cross section “Channel bed cross section 
under the bridge should be 
similar to the natural stream 
cross section. Of particular 
importance is the presence of 
banks inside the bridge.” 

Annual If depth differences are 
significant and persistent, 
retrofit options to be 
discussed with NRCS.  

Bridge Inspection Bridge should be in complete 
functioning conditions, without 
any scour or damage signs. 

Annual To be determined in 
consultation with NRCS 

Regrade n/a n/a n/a 
 

Reporting  

Results will be analyzed annually, with any potential non-compliance issues and adaptive 
management options to be discussed with NRCS. A monitoring report summarizing compliance 
and trends will be submitted to NRCS at the end of either Year 3 or Year 5. 
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1 Introduction 

The Confederated Tribes of the Colville Reservation (Tribe) has contracted with Cardno, Inc. for design, 
permitting, and construction management of the Lake Roosevelt Habitat Improvement Project in the 
Sanpoil River Basin in eastern Washington. The overall project includes fish habitat improvement in eight 
different road crossing locations in four different creeks, Louie Creek, Iron Creek, Gold Creek, and Lost 
Creek, in the Sanpoil River Basin. Road crossings can impede stream connections and reduce fish 
habitat in several ways. Elevation drops at the inlet or outlet of a crossing structure such as a culvert can 
create physical barriers that fish or other animals cannot pass. Culverts are also prone to being clogged 
by trash or debris since they do not have sufficient width to allow such materials to pass. High water 
velocity and excessive turbulence are common issues in culverts that prevent fish passage. Undersized 
culverts can inhibit sediment transport from upstream to downstream reaches, creating discontinuity in the 
distribution of sediment in a stream channel. 

This report discusses the analysis and design of the culvert replacement project in Upper Gold, Lower 
Gold and Lost Creek Sites. Table 1 shows the project locations and existing culvert types and sizes. The 
project site locations are also shown in Figure 1-1.  

Table 1-1  Project Locations  
Project Site Latitude Longitude Crossing Road Existing Culvert Size 

Lost Creek Site 48.450337° -119.076531° Lyman lake – 
Moses Mountain 
Rd  

2x72” diameter culverts, 45 
ft and 50 ft in length 

Lower Gold 
Creek Site 

48.376872° -118.914426° BIA Rd 62 1x72” dimeter, 40 ft in length 

1x48”diameter, 40 ft in 
length 

1x 36” diameter, 30 ft in 
length 

Upper Gold 
Creek Site 

48.394257° -118.937123° BIA Rd 1009 1x72” dimeter, 45 ft in length 
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Figure 1-1 Aerial map of Lost Creek, Upper Gold Creek and Lower Gold Creek Sites. 
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2 Existing Conditions 

2.1 Survey 
On May 6, 2016, the Cardno team visited the project sites and performed a detailed survey of the existing 
channel, road, and culvert. The survey was completed using a total station survey unit. A digital elevation 
model (DEM) of the existing topography was created for each site by Cardno. Please refer to site plans in 
Appendix A for a topographic map of each project site.  

2.2 Geomorphology 
During several site visits, the geomorphological characteristics of Lost Creek and Gold Creek were 
identified by Cardno.  

Lost Creek is a single-channel stream with riffles and pools. 24-inch cobbles were observed in the 
channel bed along with smaller material. There is mature riparian vegetation with willows and pine trees. 
Average slope of the creek is 3.8% in the project area. Cardno Engineers walked 300 feet from the 
crossing alongside the creek in the upstream and downstream directions and measured bankfull channel 
width in appropriate cross sections. The bankfull width measurement was performed during several site 
visits and a bankfull channel width of 37 ft was determined for Lost Creek Site. The Washington 
Department of Fish and Wildlife (WDFW) Water Crossing Design Guidelines (WDFW 2013) regional 
equation estimate was 27 ft. Cardno chose to use the more conservative and field measured value of 37 
ft for design. 

Gold Creek is also a single-channel stream with riffles and pools. Observed channel bed consists of 12 to 
24-inch cobbles and smaller material. There is mature riparian vegetation with willows and pine trees. 
Average slope of the creek is 4.5% in the Upper Gold Creek Site and 5.0% in the Lower Gold Creek Site. 
A Cardno Engineer measured bankfull channel width during site visits and determined that bankfull 
channel width was 17 ft and 19 ft for Upper and Lower Gold Creek Sites respectively. These 
measurements were then verified based on regional regression equations recommended by the 
Washington Department of Fish and Wildlife (WDFW) Water Crossing Design Guidelines (WDFW 2013) 
to be an accurate design width.  

Site photos are attached in Appendix F for all three sites to further demonstrate the existing conditions of 
the stream at each site.  

2.3 Geotechnical Investigation 
The Cardno team visited the Lost Creek and Gold Creek Sites for geotechnical investigations on July 29, 
2016. One test pit was excavated near the existing culverts at Lost Creek Site and Upper Gold Creek 
Sites to evaluate foundation condition for placement of bridge abutments. No test pits were taken from 
Lower Gold Creek Site during this site visit. Based on field observations, geotechnical conditions of Lower 
Gold Creek Site were similar to Lost Creek Site and therefore results from Lost Creek Site were used for 
Lower Gold Creek Site. Geotechnical test results indicated that in both Lost and Upper Gold Creek Sites, 
the foundation soils contain cobbles that pose a hazard to the stability of the bridge abutments and should 
be removed and replaced with sand and gravel. Groundwater may be encountered during excavation if 
excavations extend below the high water elevation of the channel. While Lost Creek Site has a low 
potential for failure from liquefaction, Upper Gold Creek Site has a higher potential for failure from 
liquefaction. The integrity of the structure should be evaluated following local seismic events at all sites. A 
complete geotechnical soils report is attached for Lost Creek and Upper Gold Creek Sites in Appendix B. 
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3 Design Concepts and Analysis 

3.1 Hydrology and Hydraulics 

3.1.1 Peak Flows 

The Cardno team used U.S. Geological Survey (USGS) StreamStats data to estimate design flows. 
StreamStats delineates the drainage basin boundary, measures basin characteristics, and estimates 
streamflow statistics for a site based on regional regression equations. StreamStats calculated discharges 
for 2-, 10-, 25-, 50-, 100-, and 500-year recurrence intervals. Table 3-1 provides a summary of 
StreamStats results for Lost Creek, Upper Gold Creek and Lower Gold Creek project sites. Considering 
the wide margin of error in the hydrologic assessment and the possible changes in the hydrology of the 
region due to recent wildfires, the bridge was designed to convey the 500-year flood event with a 
minimum of 3 feet of free board to for debris passage to the downstream end of the bridge. 

Table 3-1  Peak flows from streamStats  
Lost Creek Site Lower Gold Creek Site Upper Gold Creek Site 

Recurrence 
Interval 

Discharge 
(cfs) 

Prediction 
Error 

(percent) 

Discharge 
(cfs) 

Prediction 
Error 

(percent) 

Discharge 
(cfs) 

Prediction 
Error 

(percent) 

2-Year 90.2 82 45.2 82 37.2 82 

10-Year 208 84 108 84 88.6 84 

25-Year 273 87 143 87 117 87 

50-Year 328 90 173 90 142 90 

100-Year 385 92 204 92 168 92 

500-Year 524  281  230  

3.1.2 Hydraulic Evaluation  

Flows were calculated using Manning’s equation for gravity open channel flow using a spreadsheet 
available from the USDA Natural Resources Conservation Service (NRCS) 
(http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_024957.xls). An example of the 
spreadsheet calculation is shown in Figure 3-1. This sheet was used to calculate flow capacity for the 
proposed channel at each location. Streamstats peak flows (as shown in Table 1) were used to calculate 
flow depths. Table 1 provides culvert details and flow results for existing and proposed culverts.  
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Figure 3-1 Water Surface Elevation Calculation Based on Manning’s Equation 

Table 3-2  Flow depths Based on Manning’s Equation Calculation 
Lost Creek Site Lower Gold Creek Site Upper Gold Creek Site 

Recurrence 
Interval 

Discharge 
(cfs) 

Depth (ft) Discharge 
(cfs) 

Depth (ft) Discharge 
(cfs) 

Depth (ft) 

2-Year 90.2 1.7 45.2 1.1 37.2 1.0 

500-Year 524 3.2 281 2.2 230 2.0 

 

Table 3-2 shows the water surface elevation along the stream alignment for the proposed condition for 2-
year and 500-year peak flood events. Modeled water surface elevations were used in the design process 
in order to have adequate free board (a minimum of 3 feet) between the water surface elevation and the 
lower chord of the bridge deck. Figures 3-2 to 3-4 show the bridge cross section and the water surface 
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elevation results for the same flood events for Lost Creek, Upper Gold Creek and Lower Gold Creek 
Sites. The proposed low flow channel, bankfull channel and floodplain can be seen in these figures as 
well. 

3.1.3 Fish Passage  

Fish passage velocity requirements based on WDFW Water Crossing Design Guidelines are shown in 
Table 3-3. Cardno calculated average modeled velocities upstream and downstream of the proposed 
bridge structure and also at the bridge cross sections for the 2-year peak flood event (Table 3-4). The 
velocities ranged from 4.7 to 6.5 ft/s. Note that the velocities calculated by the HECRAS model are 
average velocities across the flow area. Roughness elements in the designed channel will create 
localized areas of slower velocities that fish can and will exploit. However, one-dimensional (1-D) 
hydraulic model is not able to capture these complex patterns. As a result, Cardno expects areas with 
higher and lower velocities which would create a route for fish to pass. According to WDFW Water 
Crossing Design Guidelines, no minimum depth is required for culverts with a bed, although our design 
has a low flow channel to provide enough depth for fish passage during low flows. This design meets the 
requirements of NRCS practice standard for aquatic organism passage (NRCS practice standard Code 
396). 

Table 3-3  Fish passage design criteria   
Species Maximum 

Velocity 
Minimum Water 
Depth 

Adult Chinook, Coho, Sockeye, Steelhead 6.0 ft/s 1.0 ft 

Adult Trout > 6 in. 4.0 ft/s 0.8 ft 

Table 3-4  Average modeled velocities for 2-year peak flood event 
Location  Average Velocity for 2-Year Peak Flood Event 

Lost Creek Site 4.8 ft/s 

Upper Gold Creek Site 3.9 ft/s 

Lower Gold Creek Site 4.3 ft/s 

 

3.2 Channel Design 

3.2.1 Stream Simulation Approach 

In order to maintain or restore fish and wildlife habitat, road crossings must provide sustainable stream 
connectivity. The U.S. Department of Agriculture’s stream simulation method is an ecological approach to 
providing passage for aquatic organisms in road-stream crossings. This approach takes into account the 
variability in stream hydrology and the ecological needs of aquatic organisms to come up with the 
optimum design that simultaneously provides the best connectivity for the road-stream system and 
maintains the stream as an aquatic habitat.  

Cardno used stream simulation design methodology for these culvert replacement projects and designed 
a gravel and cobble bed to simulate the upstream and downstream reaches of the stream. In order to 
have full ecological functionality, a bankfull channel and a constructed floodplain were designed according 
to stream simulation method. Cardno also designed a low flow channel to allow fish passage during low 
flow season. This design creates a fully functional crossing with all valley and floodplain processes for 
aquatic organisms and mammal passage. 
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Cardno decided to include a roughened channel design by incorporating boulders and large cobbles to 
provide additional stability in the constructed channel due to the following considerations: 

• Steep channel and/or drops 

• Signs of erosion at the site 

• Existing log weirs blown out or flanked 

• Potential increase in flows and sediment and woody material due to recent fires 

3.2.2 Roughened Channel Design  

Roughened channels consist of a graded mix of sediment to create enough roughness and hydraulic 
diversity to allow fish passage. This design simulates a boulder-cascade stream which allows for natural 
sediment transport as desired in the stream simulation design and is also an effective way of controlling 
gradient at steep slope channels. This design meets the requirements of NRCS practice standard for 
stream bed stabilization (NRCS practice standard Code 584). In the case of Lost Creek, Upper Gold 
Creek and Lower Gold Creek Sites, the existing culverts are impeding fish passage due to high velocity 
inside the culvert. Replacement of these culverts with a bridge and reconstruction of the channel using 
roughened channel design methodologies will help control the erosion and provide fish passable 
velocities. Details of the material sizing and bed stability calculations are presented in the following 
sections. Based on WDFW Water Crossings guidelines, minimum span for the bridge is 120% of bankfull 
width + 2 feet which is equal to 46.4 feet for Lost Creek Site, 22.4 feet for Upper Gold Creek Site and 24.8 
feet for Lower Gold Creek Site. A bridge span of 50 feet was used for all three of these sites. 

3.2.3 Bridge and Scour Protection 

Figures 3-2 to 3-4 show typical cross section of the designed channel in Lost Creek, Upper Gold Creek 
and Lower Gold Creek Sites. The channel bed at the bridge will be underlain by a layer of scour 
protection rock to control scour during high flow. Cardno team considered the requirements of NRCS 
standard practice for stream crossing and ensured that the design meets the imposed requirements 
(NRCS Standard Practice Code 578). 

3.2.4 Roughened Channel Material Sizing 

Cardno used the U.S. Army Corps of Engineers’ (USACE) steep slope design method to calculate the 
bed material sizing for the designed channel. This method is recommended by the WDFW Water 
Crossing Design Guidelines to design bed material sizing for steep channels. The D30 of the bed material 
was calculated according to the following equation: 

in
g

qSD 9.9)25.1(95.1
3/1

3/2555.0

30 ==  

USACE recommended empirical relationships between D100, D84, D50, D30, and D16 were applied to 
achieve a well-graded mix for the channel bed. A well-graded mix is an important factor in the roughened 
channel design since the roughened channel’s porosity is intended to be similar to that of the bed material 
upstream and downstream of the work area. Channel porosity has an important role in flow loss to 
infiltration, and a poorly graded mix would result in too high a porosity and a loss of flow depth during 
base flow conditions. Table 3-5 shows the gradation of the bed materials based on USACE roughened 
channel design method.  
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Table 3-5  Streambed material gradation for 
Lost Creek Site based on USACE 
method 

D100 = 2.5 × D84 D100 37.5 inches 

D84 = 1.50 × D30 D84 15.0 inches 

D50 = 0.4 × D84 D50 6.0 inches 

D16 = 0.125 × D84 D16 1.8 inches 

For ease of construction and based on engineering judgement of Cardno team, Cardno decided to use 
the largest material gradation in these three sites –which was Lost Creek Site- for Upper and Lower Gold 
Sites as well.  

In cooperation with WDFW, WSDOT has developed standard specifications for aggregate materials to be 
used in stream and culvert projects. Three different classes of streambed materials are suggested for 
construction of the designed channel. These bed materials include WSDOT-specified streambed 
sediments, streambed cobbles, and habitat boulders. “Three man” habitat boulders with size range of 28 
to 36 inches according to WSDOT specifications, will be used to provide stability. Cardno performed a 
critical shear stress analysis based on incipient motion equations and concluded that the two man habitat 
boulders will remain stable during the 500-year peak flow event at the Lost Creek project site. WSDOT-
specified 10-inch streambed cobbles will be used to fill the void between large rocks and reduce porosity 
of the designed roughened channel. Finally, WSDOT-specified streambed sediments and/or approved on 
site gravels and cobbles will be used to construct a dynamic and movable streambed with similar porosity 
to the upstream and downstream natural channel, per stream simulation design. 

The Cardno team calculated the mixing ratios for these classes of materials to achieve a well-graded mix 
with the calculated gradation described in the previous section. The final mixture will consist of 20% three 
man habitat boulders, 65% 10-inch streambed cobbles, and 15% streambed sediment according to 
WSDOT specifications (Shown in Table 3-6).  
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Table 3-6  Target streambed mix gradation for Lost Creek Site 

Particle size 
Target gradation from 15% Streambed Sediment, 65% 10" Streambed 
Cobbles, and 20% Two Man Habitat Boulders 

28-36 inches 100 

12 inches 80 

8 inches 67 

4 inches 44 

2.5 inches 22 

2 inches 19 

1 inches 17 

0.75 inches 14 

US No 4 5 

US No 40 2 

US No 200 1 

Specific instructions on mixing ratios of imported material and native material to achieve the target 
gradation are provided in the specifications (Appendix C).
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Figure 3-1 Lost Creek Site - Design cross section of the channel at bridge.
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Figure 3-2  Upper Gold Creek - Design cross section of the channel at bridge.
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Figure 3-3  Lower Gold Creek Design cross section of the channel at bridge.
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Analysis of native streambed material at the site by Cardno team showed that they could be recycled and 
used to construct the proposed channel. Native channel material at Lost Creek Site consists of cobbles 
up to 12-in in size and fine material and provide to correct size and gradation for the stream simulation 
design method. The proposed channel mix will consist of 60% native material, 20% 12-inch cobbles and 
20% imported two man habitat boulders. If on-site native material is not approved by the Engineer, WDOT 
streambed material can be used as a replacement.  The contractor shall mix the native material with 12-
inch cobbles and 2-man habitat boulders as shown on the construction plans to achieve a well graded 
roughened channel mix for the new channel.  

3.2.5 Bridge Spread-Footing Design 

Bridge footings were designed for bridge abutments based on soil bearing capacity from geotechnical 
investigation. Soil bearing capacity in the Lost Creek Site was estimated to be 4000 pounds per square 
feet based on geotechnical investigation. Soil bearing capacity in the Upper Gold Creek Site was 
estimated to be 3000 pounds per square feet. A factor of safety of 2 was used to calculate the minimum 
required spread footing area based on WSDOT Geotechnical Design Manual section 9.2.4.3.1. According 
to Cardno’s calculations, a 5.25-ft deep rock footing with 2V:1H slope at the edges will be sufficient to 
support the bridge abutments and will properly transfer the 6000 pounds per square foot bridge load to 
the soil. In order to further protect the bridge abutments from scour, class A scour protection rock 
(WSDOT 9-13.4) was selected for use in the bridge spread footing 

3.3 Roadway Design 
The existing roadway is a Bureau of Indian Affairs logging road, 14 feet in width. The goal of the roadway 
design was to restore the road back to the existing conditions before culvert replacement. NRCS 
Standard Practice for Access Road (Code 560) was reviewed and the minimum road width was decided 
accordingly. The new road will consist of a 10 feet wide gravel road for one way traffic and an additional 2 
fee wide gravel shoulder on each side. All disturbed areas will be seeded and revegetated after 
construction for erosion control. NRCS Standard Practice for Access Road (Code 560) was reviewed and 
the minimum road width was decided accordingly. Compaction of the road embankment will be according 
to WSDOT earth embankment compaction method (2-03.3(14)C method B. Very low traffic is expected to 
occur on this road and the overall environmental impact of rebuilding the road is going to be the same as 
the existing road.  

The bridge manufacturer will be required to have a Washington State licensed Professional Engineer 
(structural) stamp and certify the bridge meets AASHTO Load and Resistance Factor Design (LRFD) 
specifications for bridge ratings based on HL-93 design vehicle with U-80 overload to accommodate 
expected vehicle use for recreation, timber management and resource extraction. 
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4 Construction Documents 

 

Construction Specifications are attached to this design report in Appendix C. These specification contain 
the details of site clearing, channel design, stream bypass during construction, erosion and sediment 
control, earth moving, and stream restoration.  

Cardno team developed a Construction Inspection plan to ensure that the construction is in compliance 
with NRCS requirements and practice standards. Construction Inspection Plan is included in Appendix D 
of this design report.  

Cardno also prepared a Maintenance and Monitoring plan for the project in compliance with NRCS 
requirements and practice standards which is attached to this design report as Appendix E. 



Final Design Report 
Lake Roosevelt Habitat Improvement Project, Lower Gold, Upper Gold and Lost Creek Sites 

 
 

November 2017 Cardno References   23 

6 References 

U.S. Department of Agriculture. 2008. Stream Simulation: An Ecological Approach To Providing Passage 
for Aquatic Organisms at Road-Stream Crossings. Published by Forest Service Stream-
Simulation Working Group 

Washington Department of Fish and Wildlife. 2013. Water Crossing Design Guidelines. Published by 
Washington State Aquatic Habitat Guidelines. 

Washington State Department of Transportation. 2015. Standard Specifications for Road, Bridge, and 
Municipal Construction 2016. Published by Washington State Department of Transportation. 

Bathurst, J. C., W. H. Graf, and H. H. Cao, Bed load discharge equations for steep mountain rivers, 
Sediment Transport in Gravel Bed Rivers, edited by C. R. Thorne, J. C. Bathurst, and R. D. Hey, 
pp. 453–477, John Wiley, New York, 1987.  

Natural Resources Conservation Service (NRCS). Standard practice for channel bed stabilization (Code 
584) 

Natural Resources Conservation Service (NRCS). Standard practice for stream crossing (Code 578) 

Natural Resources Conservation Service (NRCS). Standard practice for aquatic organism passage (Code 
396) 

Natural Resources Conservation Service (NRCS). Standard practice for access road (Code 560) 

  



Final Design Report 
Lake Roosevelt Habitat Improvement Project, Lower Gold, Upper Gold and Lost Creek Sites 
 

24 Cardno November 2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page left blank intentionally for printing purposes. 



Lake Roosevelt Habitat Improvement Project, 
Lower Gold Creek, Upper Gold Creek and 
Lost Creek Sites 

APPENDIX

A
DEISGN PLANS 

dennis.moore.fnw
Sticky Note
Upper Gold Creek only

















Lake Roosevelt Habitat Improvement Project, 
Lower Gold Creek, Upper Gold Creek and 
Lost Creek Sites  

APPENDIX

B
SOILS REPORT 





801 Second Avenue 
Suite 700 
Seattle, WA 98104 
USA 
 
Phone 206 294 0104 
Fax 206 269 0098 
www.cardno.com 
 
www.cardno.com 

          

Australia  ●  Belgium  ●  Canada  ●  Ecuador   ●  Germany  ●   Indonesia  ●  Italy  ●  Kenya  ●   
New Zealand  ●  Papua New Guinea  ●  Peru ●  Tanzania  ●  United Arab Emirates  ●   
United Kingdom  ●  United States  ●  Operations in over 85 countries 
 

August 3, 2016 
 
 
Jason McClellan (FNW) Fish Biologist 
Colville Confederated Tribes 
25 W Main Street, Suite 434 
Spokane, WA 99201 
 
Subject: ENG – Trip Report: Gold Creek Culvert Site, Confederated Tribes of the Colville Reservation 
 

On July 29, 2016, we visited the Gold Creek site on the Colville Reservation in Ferry County to explore 
foundation conditions for placement of bridge abutments. The proposed project will replace two existing 
culverts that impede passage of aquatic organisms with a bridge. 

PARTICIPANTS   

Sky Miller, Civil Engineer, Cardno 
Don Clabaugh, Geotechnical Engineer, Cardno 
William Dick, Backhoe Operator, Fish and Wildlife, CCT, Nespelem, WA 
Dennis Moore, Biologist, Fish and Wildlife, CCT, Nespelem, WA 
Jeff Palmer, Biologist, Fish and Wildlife, Nespelem, WA 

DATA COLLECTION 

We excavated one test pit adjacent to the two culverts to evaluate foundation conditions for placement of 
bridge abutments. The bridge will remove a barrier to aquatic organism passage (Figures 1 to 3). 

Test Pit 6 

0.0 to 3.0 feet: FILL, SM, silty sand with some gravel, wood debris.  3.0 to 5.0 feet ML, brown silt loam 
with some sand and gravel, roots. 5.0 to 7.0 feet ML, brown silt with sand and gravel. 7.0 to 9.5 feet, ML, 
black silt with some sand, wet, soft.  

FINDINGS 

Seasonal High Water Table 

The soils in the test pit are well-drained and oxidized indicating that water readily infiltrates through the 
soil profile. We observed free water entering TP6 at a depth of 9.0 feet, which was above the bottom of 
Gold Creek. This is probably a gaining stream reach following wet months and a losing reach following 
dry months. The seasonal high water table is likely near the high water elevation of the channel. 
Dewatering may be required during construction depending upon field conditions. 
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Bearing Capacity 

The foundation soils consist of soft silt with some sand (ML). Up to three feet of the soft silt soils should 
be removed from the foundation and the surface prepared by compaction with hand tools. Backfill 
material should be placed in six-inch lifts, and moisture should be added so that the material can be 
compacted by hand tools. For design purposes, consider using a presumptive bearing capacity of 1.5 
tons per square foot. 

Differential Settlement 

The potential for differential settlement is high if the soft silt beneath the foundation is not removed 
because of the potential for an irregular thickness of the layer to exist beneath the excavated material. 

Liquefaction 

The USGS seismic design approach was used to determine earthquake hazard for the site. The 
proposed bridge will be founded on Class E (soft) soil.  Results indicate that the peak ground 
acceleration for a design earthquake (i.e., ten percent probability of occurring in a 50 year time period) is 
0.77 g.  

The site soils are susceptible to seismic liquefaction because of their soft nature. This statement 
regarding liquefaction includes the knowledge of the determined peak ground acceleration noted above. 
The structures should be designed for Site Class E. This should provide adequate strength for protection 
of egress during a seismic event.  Please note this does not mean that damage would not occur as a 
result of such an event. 

No subsidence-related or tectonic fault is known to traverse the site.  Consequently, in our opinion, the 
potential for fault related surface rupture at the site may be considered to be remote.  

CONCLUSIONS 

The foundation soils are soft silts that pose a hazard to the stability of the bridge abutments and should 
be removed and replaced with sand and gravel. Groundwater may be encountered during excavation if 
excavations extend below the high water elevation of the channel. The site has a potential for failure from 
liquefaction; the integrity of the structure should be evaluated following local seismic events. 

 

Respectfully Submitted,  

 

 

 
Don Clabaugh, PE 
Senior Engineer, Cardno 
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Figure 1.  Photo shows upstream end of existing culverts. 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2.  Photo shows downstream end of existing culverts. 
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Figure 3. View showing TP6. Water is at a depth of 9 feet. 
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Appendix A 
Laboratory Test Results 



Project: Date Received:
Project #: Sampled By:

Client : Date Tested:
Source: Tested By:

MTC Sample#:

Reviewed by:

CASE NARRATIVE

Materials Testing & Consulting, Inc.
             Geotechnical Engineering  •  Special Inspection  •  Materials Testing  •  Environmental Consulting

San Poil Culverts August 2, 2016
16T011-02 Client

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for 
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Corporate ~ 777 Chrysler Drive   •  Burlington, WA 98233   •   Phone (360) 755-1990   •   Fax (360) 755-1980
Regional Offices:     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

Visit our website: www.mtc-inc.net

Cardno August 17, 2016
Several HB, KO
Several

1.  Sixteen samples were submitted for analysis on October 14, 2014. 
2.  The samples were submitted for grain size distribution according to ASTM D422.  The samples 
were prepared according to ASTM D421.  The method was modified to include a No. 16 and a No. 
50 sieve, per the client. 
3.  An assumed specific gravity of 2.65 was used in the hydrometer calculations.  
4.  A standard milkshake mixer type device was used to disperse the fine fraction sample for one 
minute. 
5.  One sample from another job was chosen for triplicate analysis.  The triplicate data can be found 
on the QA summary table. 
6.  Due to the sandy nature of the samples, there was not enough fine material to acquire accurate 
hydrometer readings.  The samples required curve fitting between the sand and silt fractions. 
7.  The data is provided in summary tables and plots. 
8.  There were no further anomalies in this project. 

1.  Five samples were submitted for grain size distribution by mechanical analysis according to 
ASTM D422. 
2.  The data is provided in summary tables and plots.   
3.  There were no noted anomalies in this project.  
 



Project: Client:
Project #:

Date Received: Sampled by:
Date Tested: Tested by:

Sample ID 5" 3" 2" 1.5" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #100 #200

TP-2 100.0 100.0 100.0 90.9 74.8 66.0 56.5 52.0 44.3 37.2 29.6 23.5 20.0 17.9 15.9
TP-3 100.0 100.0 100.0 84.2 75.3 67.3 56.7 51.1 43.4 32.9 24.4 18.5 14.2 10.5 6.5
TP-4 100.0 100.0 100.0 100.0 93.3 79.9 73.5 69.2 61.1 55.0 47.3 38.9 31.4 25.4 18.7
TP-5 100.0 100.0 86.1 65.4 57.9 55.3 49.4 47.2 40.1 33.5 27.9 23.8 20.8 18.4 14.7
TP-7 100.0 100.0 68.9 68.9 65.3 62.7 58.7 55.5 49.8 39.1 27.2 19.9 16.3 13.9 11.2
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Project: Client:
Project #:

Date Received: Sampled by:
Date Tested: Tested by:

Sieve Size (microns) 5"-3" 3-2" 2-1.5" 1.5-1" 1-3/4" 3/4-1/2" 1/2-3/8" 3/8-#4 4750-
2000 2000-850 850-425 425-250 250-150 150-75 < 75

TP-2 0.0 0.0 9.1 16.2 8.7 9.6 4.5 7.7 7.2 7.5 6.1 3.4 2.1 2.0 15.9
TP-3 0.0 0.0 15.8 9.0 8.0 10.5 5.6 7.7 10.5 8.4 5.9 4.4 3.7 4.0 6.5
TP-4 0.0 0.0 0.0 6.7 13.3 6.4 4.3 8.1 6.2 7.6 8.4 7.5 6.0 6.7 18.7
TP-5 0.0 13.9 20.7 7.4 2.6 5.9 2.2 7.0 6.6 5.6 4.1 2.9 2.5 3.7 14.7
TP-7 0.0 31.1 0.0 3.6 2.6 4.0 3.2 5.8 10.7 11.9 7.2 3.6 2.4 2.8 11.2
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Percent Retained in Each Size Fraction, By ASTM D422
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

User–Specified Input
Gold Creek Seismic Class E 
Wed August 10, 2016 18:12:07 UTC

ASCE 41-13 Retrofit Standard, BSE-2N 
(which utilizes USGS hazard data available in 2008) 

48.39426°N, 118.93716°W 

Site Class E – “Soft Clay Soil” 

USGS–Provided Output

SS,BSE-2N 0.357 g SXS,BSE-2N 0.770 g

S1,BSE-2N 0.137 g SX1,BSE-2N 0.463 g

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 

Page 1 of 1Design Maps Summary Report

8/10/2016http://ehp2-earthquake.wr.usgs.gov/designmaps/us/summary.php?template=minimal&latit...



Design Maps Detailed Report

From Section 2.4.1.1

From Section 2.4.1.1

ASCE 41-13 Retrofit Standard, BSE-2N (48.39426°N, 118.93716°W) 

Site Class E – “Soft Clay Soil”

Section 2.4.1 – General Procedure for Hazard Due to Ground Shaking 

SS,BSE-2N = 0.357 g 

S1,BSE-2N = 0.137 g 

Section 2.4.1.6 – Adjustment for Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 
the default has classified the site as Site Class E, based on the site soil properties in 
accordance with Section 2.4.1.6.1. 

SITE 
CLASS

SOIL PROFILE 
NAME

Soil shear wave 
velocity, vS, (ft/s) 

Standard penetration 
resistance, N

Soil undrained shear 
strength, su, (psf) 

A Hard rock vS > 5,000 N/A N/A

B Rock 2,500 < vS ≤ 5,000 N/A N/A

C Very dense soil 
and soft rock

1,200 < vS ≤ 2,500 N > 50 >2,000 psf

D Stiff soil profile 600 ≤ vS < 1,200 15 ≤ N ≤ 50 1,000 to 2,000 psf

E Stiff soil profile vS < 600 N < 15 <1,000 psf

E — Any profile with more than 10 ft of soil having the characteristics: 

1. Plasticity index PI > 20,
2. Moisture content w ≥ 40%, and
3. Undrained shear strength su < 500 psf 

F — Any profile containing soils having one or more of the following 
characteristics: 

1. Soils vulnerable to potential failure or collapse under seismic loading such 
as liquefiable soils, quick and highly sensitive clays, collapsible weakly 
cemented soils. 

2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly 
organic clay where H = thickness of soil) 

3. Very high plasticity clays (H > 25 feet with plasticity index PI > 75) 
4. Very thick soft/medium stiff clays (H > 120 feet) 

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 

Page 1 of 4Design Maps Detailed Report

8/10/2016http://ehp2-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude...



Table 2–3. Values of Fa as a Function of Site Class and Mapped Short-Period Spectral Response 
Acceleration Ss

Site 
Class

Mapped Spectral Acceleration at Short-Period Ss

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = E and SS = 0.357 g, Fa = 2.157

Table 2–4. Values of Fv as a Function of Site Class and Mapped Spectral Response Acceleration at 1 s 
Period S1

Site 
Class

Mapped Spectral Acceleration at 1 s Period S1

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = E and S1 = 0.137 g, Fv = 3.390

Page 2 of 4Design Maps Detailed Report
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Equation (2–4):

Equation (2–5):

SXS,BSE-2N = FaSS,BSE-2N = 2.157 x 0.357 g = 0.770 g 

SX1,BSE-2N = FvS1,BSE-2N = 3.390 x 0.137 g = 0.463 g 

Section 2.4.1.7.1 — General Horizontal Response Spectrum 

Figure 2-1. General Horizontal Response Spectrum

Page 3 of 4Design Maps Detailed Report
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Section 2.4.1.7.2 — General Vertical Response Spectrum 

The General Vertical Response Spectrum is determined by multiplying the General Horizontal 
Response Spectrum by ⅔. 

Page 4 of 4Design Maps Detailed Report
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August 2, 2016 
 
 
Jason McClellan (FNW) Fish Biologist 
Colville Confederated Tribes 
25 W Main Street, Suite 434 
Spokane, WA 99201 
 
Subject: ENG – Trip Report: Lost Creek Culvert Site, Confederated Tribes of the Colville Reservation 
 

On July 29, 2016, we visited the Lost Creek site on the Colville Reservation in Ferry County to explore 
foundation conditions for placement of bridge abutments. The proposed project will replace two existing 
culverts that impede passage of aquatic organisms with a bridge. 

PARTICIPANTS   

Sky Miller, Civil Engineer, Cardno 
Don Clabaugh, Geotechnical Engineer, Cardno 
William Dick, Backhoe Operator, Fish and Wildlife, CCT, Nespelem, WA 
Dennis Moore, Biologist, Fish and Wildlife, CCT, Nespelem, WA 
Jeff Palmer, Biologist, Fish and Wildlife, Nespelem, WA 

DATA COLLECTION 

We excavated one test pit adjacent to the two culverts to evaluate foundation conditions for placement of 
bridge abutments. The bridge will remove a barrier to aquatic organism passage (Figures 1 to 5). 

Test Pit 7 

0.0 to 3.0 feet: FILL, SP, poorly-graded brown sand with gravel, wood debris.  3.0 to 6.0 feet ML, black 
silt with some sand and gravel. 6.0 to 9.0 feet SM, black sand and silt with large cobbles becoming wet at 
7.0 feet. Sediment slough and water prevented excavation past 9.0 feet. 

FINDINGS 

Seasonal High Water Table 

The soils in the test pit are well-drained and oxidized to a depth of 7 feet indicating that water readily 
infiltrates through the soil profile. We observed free water entering TP7 at a depth of 7.0 feet, which was 
above the bottom of Lost Creek. This is probably a gaining channel following wet months and a losing 
reach following dry months. The seasonal high water table is likely near the high water elevation of the 
channel. Dewatering may be required during construction depending upon field conditions. 
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www.cardno.com 
 

Bearing Capacity 

The foundation soils consist of loose to medium relative density, sand and silt with cobbles (SM). The 
presence of large cobbles requires over excavation of at least two feet of material beneath the bottom of 
the foundation and backfill with a medium sand to fine gravel material available on site as approved by 
the engineer. Large cobbles, woody debris and organic soils should be removed from the foundation and 
the surface prepared by compaction with hand tools. Backfill material should be placed in six-inch lifts, 
and moisture should be added so that the material can be compacted by hand tools. For design 
purposes, consider using a presumptive bearing capacity of 2 tons per square foot. 

Differential Settlement 

The potential for differential settlement is moderate to high if the cobbles beneath the foundation are not 
removed because the cobbles occur within a relatively finer matrix of sand and silt.  

Liquefaction 

The USGS seismic design approach was used to determine earthquake hazard for the site. The 
proposed bridge will be founded on Class D (stiff) soil.  Results indicate that the peak ground 
acceleration for a design earthquake (i.e., ten percent probability of occurring in a 50 year time period) is 
0.56 g.  

The site soils are not susceptible to seismic liquefaction because of their stiff nature. This statement 
regarding liquefaction includes the knowledge of the determined peak ground acceleration noted above. 
The structures should be designed for Site Class D. This should provide adequate strength for protection 
of egress during a seismic event.  Please note this does not mean that damage would not occur as a 
result of such an event. 

No subsidence-related or tectonic fault is known to traverse the site.  Consequently, in our opinion, the 
potential for fault related surface rupture at the site may be considered to be remote.  

CONCLUSIONS 

The foundation soils contain cobbles that pose a hazard to the stability of the bridge abutments and 
should be removed and replaced with sand and gravel. Groundwater may be encountered during 
excavation if excavations extend below the high water elevation of the channel. The site has a low 
potential for failure from liquefaction; however, the integrity of the structure should be evaluated following 
local seismic events. 

 

Respectfully Submitted,  

 

 

 
Don Clabaugh, PE 
Senior Engineer, Cardno 
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Figure 1.  Photo shows upstream end of existing culverts. 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2.  Photo shows downstream end of existing culverts. 
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Figure 3. Photo shows excavation of TP7. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. View showing TP7. Water is at a depth of 8 feet.    
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Project: Date Received:
Project #: Sampled By:

Client : Date Tested:
Source: Tested By:

MTC Sample#:
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San Poil Culverts August 2, 2016
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Cardno August 17, 2016
Several HB, KO
Several

1.  Sixteen samples were submitted for analysis on October 14, 2014. 
2.  The samples were submitted for grain size distribution according to ASTM D422.  The samples 
were prepared according to ASTM D421.  The method was modified to include a No. 16 and a No. 
50 sieve, per the client. 
3.  An assumed specific gravity of 2.65 was used in the hydrometer calculations.  
4.  A standard milkshake mixer type device was used to disperse the fine fraction sample for one 
minute. 
5.  One sample from another job was chosen for triplicate analysis.  The triplicate data can be found 
on the QA summary table. 
6.  Due to the sandy nature of the samples, there was not enough fine material to acquire accurate 
hydrometer readings.  The samples required curve fitting between the sand and silt fractions. 
7.  The data is provided in summary tables and plots. 
8.  There were no further anomalies in this project. 

1.  Five samples were submitted for grain size distribution by mechanical analysis according to 
ASTM D422. 
2.  The data is provided in summary tables and plots.   
3.  There were no noted anomalies in this project.  
 



Project: Client:
Project #:

Date Received: Sampled by:
Date Tested: Tested by:

Sample ID 5" 3" 2" 1.5" 1" 3/4" 1/2" 3/8" #4 #10 #20 #40 #60 #100 #200

TP-2 100.0 100.0 100.0 90.9 74.8 66.0 56.5 52.0 44.3 37.2 29.6 23.5 20.0 17.9 15.9
TP-3 100.0 100.0 100.0 84.2 75.3 67.3 56.7 51.1 43.4 32.9 24.4 18.5 14.2 10.5 6.5
TP-4 100.0 100.0 100.0 100.0 93.3 79.9 73.5 69.2 61.1 55.0 47.3 38.9 31.4 25.4 18.7
TP-5 100.0 100.0 86.1 65.4 57.9 55.3 49.4 47.2 40.1 33.5 27.9 23.8 20.8 18.4 14.7
TP-7 100.0 100.0 68.9 68.9 65.3 62.7 58.7 55.5 49.8 39.1 27.2 19.9 16.3 13.9 11.2
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Project: Client:
Project #:

Date Received: Sampled by:
Date Tested: Tested by:

Sieve Size (microns) 5"-3" 3-2" 2-1.5" 1.5-1" 1-3/4" 3/4-1/2" 1/2-3/8" 3/8-#4 4750-
2000 2000-850 850-425 425-250 250-150 150-75 < 75

TP-2 0.0 0.0 9.1 16.2 8.7 9.6 4.5 7.7 7.2 7.5 6.1 3.4 2.1 2.0 15.9
TP-3 0.0 0.0 15.8 9.0 8.0 10.5 5.6 7.7 10.5 8.4 5.9 4.4 3.7 4.0 6.5
TP-4 0.0 0.0 0.0 6.7 13.3 6.4 4.3 8.1 6.2 7.6 8.4 7.5 6.0 6.7 18.7
TP-5 0.0 13.9 20.7 7.4 2.6 5.9 2.2 7.0 6.6 5.6 4.1 2.9 2.5 3.7 14.7
TP-7 0.0 31.1 0.0 3.6 2.6 4.0 3.2 5.8 10.7 11.9 7.2 3.6 2.4 2.8 11.2
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

User–Specified Input
Lost Creek Site Class D 
Wed August 3, 2016 19:25:13 UTC

ASCE 41-13 Retrofit Standard, BSE-2N 
(which utilizes USGS hazard data available in 2008) 

48.45034°N, 119.07653°W 

Site Class D – “Stiff Soil” 

USGS–Provided Output

SS,BSE-2N 0.373 g SXS,BSE-2N 0.560 g

S1,BSE-2N 0.141 g SX1,BSE-2N 0.316 g

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 
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Design Maps Detailed Report

From Section 2.4.1.1

From Section 2.4.1.1

ASCE 41-13 Retrofit Standard, BSE-2N (48.45034°N, 119.07653°W) 

Site Class D – “Stiff Soil”

Section 2.4.1 – General Procedure for Hazard Due to Ground Shaking 

SS,BSE-2N = 0.373 g 

S1,BSE-2N = 0.141 g 

Section 2.4.1.6 – Adjustment for Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or 
the default has classified the site as Site Class D, based on the site soil properties in 
accordance with Section 2.4.1.6.1. 

SITE 
CLASS

SOIL PROFILE 
NAME

Soil shear wave 
velocity, vS, (ft/s) 

Standard penetration 
resistance, N

Soil undrained shear 
strength, su, (psf) 

A Hard rock vS > 5,000 N/A N/A

B Rock 2,500 < vS ≤ 5,000 N/A N/A

C Very dense soil 
and soft rock

1,200 < vS ≤ 2,500 N > 50 >2,000 psf

D Stiff soil profile 600 ≤ vS < 1,200 15 ≤ N ≤ 50 1,000 to 2,000 psf

E Stiff soil profile vS < 600 N < 15 <1,000 psf

E — Any profile with more than 10 ft of soil having the characteristics: 

1. Plasticity index PI > 20,
2. Moisture content w ≥ 40%, and
3. Undrained shear strength su < 500 psf 

F — Any profile containing soils having one or more of the following 
characteristics: 

1. Soils vulnerable to potential failure or collapse under seismic loading such 
as liquefiable soils, quick and highly sensitive clays, collapsible weakly 
cemented soils. 

2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly 
organic clay where H = thickness of soil) 

3. Very high plasticity clays (H > 25 feet with plasticity index PI > 75) 
4. Very thick soft/medium stiff clays (H > 120 feet) 

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m² 
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Table 2–3. Values of Fa as a Function of Site Class and Mapped Short-Period Spectral Response 
Acceleration Ss

Site 
Class

Mapped Spectral Acceleration at Short-Period Ss

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = D and SS = 0.373 g, Fa = 1.502

Table 2–4. Values of Fv as a Function of Site Class and Mapped Spectral Response Acceleration at 1 s 
Period S1

Site 
Class

Mapped Spectral Acceleration at 1 s Period S1

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F Site-specific geotechnical and dynamic site response analyses shall be 
performed

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = D and S1 = 0.141 g, Fv = 2.234
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Equation (2–4):

Equation (2–5):

SXS,BSE-2N = FaSS,BSE-2N = 1.502 x 0.373 g = 0.560 g 

SX1,BSE-2N = FvS1,BSE-2N = 2.234 x 0.141 g = 0.316 g 

Section 2.4.1.7.1 — General Horizontal Response Spectrum 

Figure 2-1. General Horizontal Response Spectrum

Page 3 of 4Design Maps Detailed Report

8/3/2016http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=4...



Section 2.4.1.7.2 — General Vertical Response Spectrum 

The General Vertical Response Spectrum is determined by multiplying the General Horizontal 
Response Spectrum by ⅔. 
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Lake Roosevelt Habitat Improvement Project 
Lower Gold Creek, Upper Gold Creek and 
Lost Creek Sites  
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DIVISION 01 GENERAL REQUIREMENTS 
Section 01 11 00 Avoidance and Minimization Measures (Fish) 

  

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project 
Project# E515026200  01 11 00- 1 

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. The following information sets forth protective measures to be implemented throughout the 
duration of the project to minimize effects to listed species and water quality 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard 
Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by 
the Washington State Department of Transportation (WSDOT), unless otherwise indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 AVOIDANCE AND MINIMIZATION MEASURES (FISH):   

A. The following list of protective measures will be implemented throughout the duration of the 
project to minimize effects to listed species and water quality. 

B. Minimize impacts to Bull Trout and Redband Trout: (Sources: USFWS 2007, WDFW and USFS 
2005).  Follow the appropriate Washington Department of Fish and Wildlife (WDFW) and 
Colville Tribes guidelines for the timing of in-water work.  Such guidelines are intended to avoid 
in-water work during periods when salmonid eggs and fry incubate within stream gravels.  

1. In-water work is restricted to the period of July 15 to September 30 for Sanpoil River area 
tributaries (WAC-110-206), except as noted below:   
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a) Projects which require in-stream excavation with heavy equipment (i.e., culvert 
removal and placement of streambed mix) will follow the approved work-site 
isolation, dewatering, and fish removal protocol described below.   

b) Fish within construction sites that will be dewatered or isolated from the main 
waterbody shall be captured and safely moved from the job site.  Fish capture and 
transportation equipment shall be available on the job site during all in-water 
activities. Colville Tribes will conduct fish capture and rescue if needed.  

c) Any pump used for diverting water from a fish bearing waterbody shall be equipped 
with a fish guard to prevent passage of fish into the pump.  The pump intake shall be 
screened with 3/32 inch or smaller mesh.  Screen maintenance shall be adequate to 
prevent injury or entrapment to juvenile fish and shall remain in place whenever 
water is withdrawn from the waterbody through the pump intake. 

1.5 REMOVAL AND DEWATERING PROTOCOL:  (Source: USFWS 2007) 

A. The following procedures will be used to isolate and dewater sites which require in-stream work 
with heavy equipment. All fish capture, removal, and handling activities shall be conducted by an 
experienced fisheries biologist or technician with the Colville Tribes. 

1. Isolate the Construction Site and Remove Fish.  Install block nets at up and downstream 
locations and leave in a secured position to exclude fish from entering the project area.  
Leave nets secured to the stream channel bed and banks until fish capture and transport 
activities are complete.  If block nets or traps remain in place more than one day, monitor 
the nets and or traps at least on a daily basis to ensure they are secured to the banks and free 
of organic accumulation and to minimize fish predation in the trap.   

a) Fish Capture Alternatives: 

(1) Collect fish by hand or dip nets, as the area is slowly dewatered. 

(2) Seining – Use seine with mesh of such a size to ensure entrapment of the 
residing fish. 

(3) Minnow traps – Traps will be left in place overnight and in conjunction with 
seining. 

(4) Electrofishing – Prior to dewatering, use electrofishing only where other means 
of fish capture may not be feasible or effective.  The protocol for electrofishing 
includes the following: 

(a) If fish are observed spawning during the in-water work period, 
electrofishing shall not be conducted in the vicinity of spawning adult 
fish or active redds. 
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(b) Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used. 

(c) Conductivity <100: use voltage ranges from 900 to 1100.  Conductivity 
from 100 to 300: use voltage ranges from 500 to 800.  Conductivity 
greater than 300: use voltage to 400. 

(d) Begin electrofishing with minimum pulse width and recommended 
voltage and then gradually increase to the point where fish are 
immobilized and captured.  Turn off current once fish are immobilized. 

(e) Do not allow fish to come into contact with anode.  Do not electrofish an 
area for an extended period of time.  Remove fish immediately from 
water and handle as described below.  Dark bands on the fish indicate 
injury, suggesting a reduction in voltage and pulse width and longer 
recovery time. 

b) Fish Handling and Release: 

(1) Fish must be handled with extreme care and kept in water the maximum extent 
possible during transfer procedures.  A healthy environment for the stressed 
fish shall be provided—large buckets (five-gallon minimum to prevent 
overcrowding) and minimal handling of fish.   

(2) Place large fish in buckets separate from smaller prey-sized fish.  Monitor 
water temperature in buckets and well-being of captured fish.  As rapidly as 
possible (especially for temperature-sensitive bull trout), but after fish have 
recovered, release fish upstream of the isolated reach in a pool or area that 
provides cover and flow refuge.  Document all fish injuries or mortalities and 
include in annual report. 

2. Dewatering the Construction Site: 

a) Upstream of the isolated construction area, divert flow around the construction site 
with a coffer dam (built with non-erosive materials) and an associated pump or a by-
pass culvert.  

b) Pumps must have fish screens with 3/32 inch or smaller mesh.  Dissipate flow energy 
at the bypass outflow to prevent damage to riparian vegetation or stream channel.  If 
diversion allows for downstream fish passage (i.e., is not screened), place diversion 
outlet in a location to promote safe reentry of fish into the stream channel, preferably 
into pool habitat with cover.   

c) When necessary, pump seepage water from the de-watered work area to a temporary 
storage and treatment site or into upland areas and allow water to filter through 
vegetation prior to reentering the stream channel.   

3. Re-watering the Construction Site: 
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a) Upon project completion, slowly re-water the construction site to prevent loss of 
surface water downstream as the construction site streambed absorbs water and to 
prevent a sudden increase in stream turbidity.  Monitor downstream during re-
watering to prevent stranding of aquatic organisms below the construction site. 

b) Pumping equipment must be staged away from the rivers; except for the pump hose, 
which may extend down to the edge of the rivers.  Pump intakes must be screened 
with 3/32 inch or smaller mesh on the end of pump hose to filter-out aquatic 
organisms.  This screen should be cleaned of debris periodically.   

c) Place a spill containment enclosure around the pump and or generator to contain gas, 
oil or other fluids.   

B. Minimize Heavy Equipment Impacts to Aquatic and Riparian Habitats:  (Sources: USFWS 2007, 
WDFW and USFS 2005) 

1. Establish staging areas (used for construction equipment storage, vehicle storage, fueling, 
servicing, hazardous material storage, etc.) at least 150 feet away from streams in a location 
and manner that will preclude erosion into or contamination of streams or wetlands. 

2. All equipment used for instream work shall be cleaned and leaks repaired prior to entering 
the project area.  Remove external oil and grease, along with dirt and mud prior to 
construction.  Thereafter, inspect equipment daily for leaks or accumulations of grease, and 
fix any identified problems before entering streams or areas that drain directly to streams or 
wetlands.   

3. Heavy equipment used for in-water work will use bio-degradable hydraulic fluids. 

4. If the project includes excavation of the streambed or banks, those work areas shall be 
isolated from flowing waters to protect water quality and minimize turbidity.   

5. All equipment shall be cleaned of all dirt and weeds before entering the project area to 
prevent the spread of noxious weeds. 

6. Equipment used for instream or riparian work shall be fueled and serviced in an established 
staging area located at least 150 feet away from streams.  When not in use, vehicles shall be 
stored in the staging area.   

7. Minimize the number and length of stream crossings and access routes through riparian 
areas.  Stream crossings and access routes should be at right angles. 

8. Heavy equipment will follow planned routes of access, will travel across dry, un-wetted 
substrates to the extent possible, and will only cross wetted channels at designated 
locations.   

9. Existing roadways or travel paths will be used whenever reasonable.  Minimize the number 
of new access paths to minimize impacts to riparian vegetation and functions. 
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10. Project operations must cease under high flow conditions that inundate the project area, 
except for efforts to avoid or minimize resource damage.   

11. Initiate rehabilitation of all disturbed areas in a manner that results in similar or better than 
pre-work conditions through spreading of stockpiled materials, seeding, and/or planting 
with locally native seed mixes or plants.  Planting shall be completed no later than spring 
planting season of the year following construction. 

END OF SECTION 01 11 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation including trees, stumps, and roots. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above and below grade site improvements. 

6. Temporary erosion and sedimentation control measures. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Related Sections: 

1. Division 31 Section “Earth Moving” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 DEFINITIONS 

A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile, and 
typified by the lack of organic matter and soil organisms. 

B. On site disturbed native soil:  Native soil that has been stockpiled within the limits of project. 

C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow.  Its appearance is 
generally friable, pervious, and black or a darker shade of brown, gray, or red than underlying 
subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in 
diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil materials. 

D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 



DIVISION 31 GRADING 
Section 31 10 00 Site Clearing  

 
Confederated Tribes of Colville Reservation 
Lake Roosevelt Habitat Restoration Project 
Project# E515026200  31 10 00- 2   

1.4 SUBMITTALS 

A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

1.5 PROJECT CONDITIONS 

A. Improvements on Adjoining Property:  No work shall be performed on Adjoining Property. 

B. Utility Locator Service:  Notify utility locator service for area where Project is located before 
site clearing. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

D. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 
moist. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Protect existing site improvements to remain from damage during construction: 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 EXISTING UTILITIES 

A. Locate and identify existing utilities. 

3.3 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction: 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
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2. All trees within the project limits of disturbance and in conflict with the new 
improvements shall be removed.  All such wood refuse is considered waste and the 
Colville Tribe has no interest in retaining these items.  Contractor to remove and dispose 
of all waste wood, or chip and spread as mulch.  

3. Contractor to trim tree branches and foliage to accommodate both egress and ingress of 
traffic along the length of the road.  

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated: 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and 
compact each layer to 95% of maximum dry density per ASTM test method D 1557. 

3.4 SITE IMPROVEMENTS 

A. Remove debris fill as indicated on the plans to facilitate new construction. 

B. Remove or abandon in place above- and below-grade site improvements as indicted on the 
plans. 

3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. STORAGE OF SOIL MATERIALS:  

See Division 31 Section “Excavation” for material stockpile specifications.  

END OF SECTION 31 10 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work includes site earthwork including excavation, subgrade verification, backfill and fill, 
compaction, grading, wet weather provisions, disposal of excess and waste materials, field 
quality control, and protection. 

B. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT) and all 
amendments, unless otherwise indicated herein. 

C. Contractor shall have one (1) copy of the 2016 WSDOT Standard Specifications and all 
amendments therein, and applicable WSDOT Standard Plans at job site. 

D. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Site Clearing” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 DEFINITIONS 

A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile. 

B. On site previously disturbed native soil:  Native soil that has been stockpiled within the limits 
of project to be used for fill in areas other than roadway improvements. 

C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 
existing in-place surface soil and is the zone where plant roots grow. 

D. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 
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E. Fill:  Soil materials used to raise existing grades. 

F. Sub grade:  Uppermost surface of an excavation or the top surface of a fill or backfill. 

1.4 QUALITY ASSURANCE 

A. Soil Testing: 

1. The Colville Tribe will engage a Geotechnical Consultant to test soil materials proposed 
for use in the work, and for quality control testing during excavation and fill operations.  

2. Samples of materials shall be furnished to the Geotechnical Consultant by the Contractor, 
at least one (1) week before their anticipated use.  

3. Under this contract, smooth out areas for density tests and otherwise facilitate testing 
work as directed. 

1.5 SUBMITTALS 

A. Contractor shall submit samples of earthwork materials to the material testing consultant, at 
least one (1) week before their anticipated use. 

B. Contractor shall submit a gradation summary of the following to the Engineer for approval: 

1. All earthwork products and aggregate materials brought to the site. 

1.6 SUBMITTALS 

A. Material Test Reports as follows: 

1. Classification according to ASTM D 2487. 

2. Laboratory compaction curve according to ASTM D 1557. 

PART 2 - PRODUCTS 

2.1 NONSTRUCTURAL FILL 

A. Nonstructural fill (habitat mounds) shall conform to WSDOT Standard Specification, Section 
9-03.15 Native Material for Trench Backfill.   Material shall be capable of being compacted as 
specified under the weather conditions prevailing at the time of construction. 
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2.2 STRUCTURAL FILL 

A. Structural fill (rock spread footing foundation and roadway embankments) shall conform to 
WSDOT Standard Specifications, section 9-03.14 (3) Common Borrow.  Material shall be 
capable of being compacted as specified under the weather conditions prevailing at the time of 
construction.  

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations 
or dimensions, without specific direction of the Colville Tribe.  Unauthorized excavation, as 
well as remedial work directed by the Colville Tribe, shall be at no change in contract amount: 

1. Backfill and compact unauthorized excavations with structural fill as specified herein. 

B. Over-excavation:  In certain areas where soft spots occur in the subgrade, satisfactory sub-grade 
shall be achieved by over-excavation and replacement with structural fill material or lean mix 
concrete: 

1. Location and extent of soft spot areas to be verified by Colville Tribe's Geotechnical 
Consultant in the field. 

C. Stability of Excavations:  Slope the sides of excavations to comply with local codes and 
ordinances having jurisdiction.  Shore and brace where sloping is not possible because of space 
restrictions or stability of material excavated.  Maintain sides and slopes of excavations in a 
safe condition until completion of backfilling. 

D. Dewatering:  Prevent surface water and subsurface or ground water from flowing into 
excavations and from flooding project site and surrounding area: 

1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of 
foundation bottoms, undercutting footings, and soil changes, detrimental to stability of 
subgrades and foundations.  Provide and maintain pumps, well points, sumps, suction and 
discharge lines, and other dewatering system components necessary to convey water 
away from excavations. 

2. Establish and maintain temporary drainage ditches and other diversions outside 
excavation limits for each structure to convey water.  Do not use trench excavations as 
temporary drainage ditches. 

E. Material Storage:  Stockpile excavated materials as required.  Place, grade, shape and cover 
stockpiles for proper drainage, and to prevent accumulation of excess moisture: 
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1. Locate and retain soil materials away from edge of excavations. 

2. Dispose of excess soil material in designated areas and waste materials legally off-site. 

F. Excavation for Pavements:  Cut surface under pavements to comply with cross-sections, 
elevations and grades as shown within a tolerance of plus or minus 0.10-foot. 

G. Excavation for Trenches: 

1. Excavate trenches to the depth indicated or required.  Carry the depth of trenches for 
piping to establish the indicated flow lines and invert elevations. 

2. Where rock is encountered, carry the excavation 6-inches below the required elevation, 
and backfill with a 6-inch layer of bedding material. 

3. Grade bottoms of trenches as indicated, notching under pipe bells, to provide solid 
bearing for the entire body of the pipe. 

H. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric 
temperature is less than 35 degrees F. 

3.2 SUBGRADE VERIFICATION 

A. Following site preparation and excavation for the building, paved surfaces and roadways, the 
exposed subgrades shall be observed and approved by the Colville Tribe's Geotechnical 
Consultant.  

B. Over-excavate any soft, loose or disturbed soils identified by the Geotechnical Consultant, and 
replace with compacted structural fill. 

C. If required by Geotechnical Consultant, provide equipment and labor for proof rolling. 

3.3 BACKFILL AND FILL 

A. For backfill of all excavations, use material sampled and tested by the Colville Tribe's 
Geotechnical Consultant. 

B. All fill used for the following shall be structural fill: 

1. Fill beneath footings and foundations. 

2. Backfill against footings, foundations, and structural walls, except 18-inches of gravel 
backfill for walls shall be placed immediately adjacent to structures for drainage, unless 
otherwise shown on the drawings. 
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3. Fill beneath building slabs. 

4. Fill within 3-feet vertically of the base of pavements. 

C. Fill beneath areas to be landscaped shall be nonstructural fill. 

D. Backfill excavations as promptly as work permits, but not until completion of the following: 

1. Acceptance by Colville Tribe's Representative of construction below finish grade 
including, where applicable, waterproofing, damp-proofing, piping, conduits and 
perimeter insulation. 

2. Inspection, testing, approval and recording locations of underground piping and conduits.  
Coordinate locations with surveyor for as-built survey. 

3. Removal of concrete formwork. 

4. Removal of shoring and bracing and backfilling of voids with satisfactory materials. 

5. Removal of trash and debris. 

E. Ground Surface Preparation: 

1. Remove vegetation, debris, unsatisfactory soil materials, obstructions, and deleterious 
materials from ground surface prior to placement of fills. 

2. When existing ground surface has a density less than that specified under "Compaction" 
for the particular area classification, break up the ground surface, pulverize, moisture-
condition to within 2 percent of the optimum moisture content, and compact to required 
depth and percentage of maximum density. 

F. Placement and Compaction:  Allowable thickness of fill lifts will depend on the material type 
and compaction equipment used.  In no case place backfill and fill materials in layers more than 
8-inches in loose depth for material compacted by heavy compaction equipment, and more than 
4-inches in loose depth for material compacted by hand-operated tampers.  For fill deeper than 
3-feet below the base of pavements, lifts may be 12-inches maximum in loose depth: 

1. Before compaction, moisten or aerate each layer as necessary to provide the optimum 
moisture content. 

2. Compact each layer to required percentage of maximum dry density or relative dry 
density for each area classification. 

3. Do not place backfill or fill material on surfaces muddy, frozen, or containing frost or ice. 
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3.4 COMPACTION 

A. General:  Control soil compaction during construction providing minimum percentage of 
density specified for each area. 

B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following 
percentages of maximum dry density determine, in accordance with ASTM D 1557 ("Modified 
Proctor”): 

1. Structures:  Compact top 12-inches of subgrade where exposed, and each layer of backfill 
or fill material to 95 percent of maximum dry density. 

2. Lawn or Unpaved Areas:  Compact top 12-inches of subgrade and each layer of backfill 
or fill material to 85 percent of maximum dry density. 

3. Pavements:  Compact top 18-inches of subgrade and each layer of backfill or fill material 
to 95 percent of maximum dry density. 

4. Utility Bedding and Backfill:  Compact each layer of bedding and backfill to 95 percent 
of maximum dry density. 

C. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned 
before compaction, uniformly apply water to surface of subgrade, or layer of soil material.  
Prevent free water from appearing on surface during or subsequent to compaction operations: 

1. Remove and replace, or scarify and air dry, soil material too wet to permit compaction to 
specified density. 

2. Soil material removed because it is too wet to permit compaction may be stockpiled or 
spread and allowed to dry.  Assist drying by disking, harrowing or pulverizing, until 
moisture content is reduced to a satisfactory value. 

3.5 GRADING 

A. General:  Uniformly grade areas of work including adjacent transition areas.  Smooth finished 
surface within specified tolerances, compact with uniform levels or slopes between points 
where elevations are shown, or between such points and existing grades. 

B. Compacted as specified, and to required elevation.  Provide final grades within a tolerance of 
1/2-inch when tested with a 10-foot straightedge. 

C. Compaction:  After grading, compact surfaces to the depth and percentage of maximum density 
for each area classification. 
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3.6 WET WEATHER PROVISIONS 

A. Schedule earthwork operations to minimize the potential for erosion, siltation, and disturbance 
of site soils. 

B. Perform earthwork operations in discrete areas as required, to minimize the exposure of 
disturbed soils to wet weather. 

C. Compact exposed soil to reduce the infiltration of rain water. 

D. Direct surface water away from fills and excavations. 

E. Provide temporary pumping equipment to keep excavations and construction free of water. 

F. Soils which become too wet for compaction shall be removed and replaced with compacted 
structural fill. 

3.7 DISPOSAL OF EXCESS AND WASTE MATERIALS 

A. Transport acceptable excess excavated material to permanent habitat mounds in approved areas 
on the Colville Tribe’s property.  Remove any unused excess excavated material from the site 
and dispose of legally off the Colville Tribe’s property prior to final inspection. 

B. Remove waste materials, including unacceptable excavated material, trash and debris, and 
dispose of legally off the Colville Tribe's property at contractor’s expense. 

3.8 FIELD QUALITY CONTROL 

A. Quality Control Testing During Construction:  Allow Colville Tribe's Geotechnical Consultant 
to observe, test and approve subgrades and fill layers before further construction work is 
performed. 

B. If subgrades or fills which have been placed are below specified density, provide corrective 
work as specified at no additional expense. 

3.9 PROTECTION 

A. Protect newly graded areas from traffic and erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.  

C. Reconditioning Compacted Areas:  Where completed compacted areas are disturbed by 
subsequent construction operations or adverse weather, scarify surface, reshape, compact to 
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required density and provide other corrective work as specified, with retesting, prior to further 
construction. 

END OF SECTION 31 20 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. This work specified in this section includes furnishing all labor, materials, and equipment for 
preparation of subgrade surfaces prior to backfilling with fill material.   

1.2 RELATED DOCUMENTS 

A. The Contractor shall be responsible for excavation and stockpiling of materials to final design 
lines.  The plan sheets provided as a part of these contract documents outline a schematic of the 
excavation.  

B. Related Sections: 

1. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 SUBGRADE PREPARATION PLAN 

A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions 
encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. 
If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials. Remove all materials to lines and grades indicated to 
permit installation of permanent construction. 

1.4 STORAGE OF SOIL MATERIALS 

A. Stockpile excavated satisfactory soil materials without intermixing.  Place, grade, and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions. Stockpile 
soil materials away from edge of excavations in location(s) approved by Contracting Officer. Do 
not store within drip line of remaining trees. 

1.5 SUBGRADE INSPECTION 

A. Notify Contracting Officer when excavations have reached required subgrade. If Contracting 
Officer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. Reconstruct subgrades damaged by freezing 
temperatures, frost, rain, accumulated water, or construction activities, as directed by Contracting 
Officer, without additional compensation. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 31 23 13 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. This work specified in this section includes furnishing all labor, materials, and equipment for 
diversion and control of all surface water or groundwater from any source.  It includes construction, 
maintenance, and removal of all temporary diversion and protective works in the project limits.  

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. The Contractor shall be responsible for final design, installation, maintenance and removal of the 
dewatering system as required for completion of the work.  

C. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard 
Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by 
the Washington State Department of Transportation (WSDOT), unless otherwise indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, 
and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. The Contractor shall submit a detailed dewatering plan to Contracting Officer and their engineer 
for approval and distribution prior to mobilization.  The dewatering plan shall include number and 
size of pumping units, piping, point of discharge, fuel storage, location of stilling basin, design 
flow rates, and final method for disposal of treated groundwater.  Government approval is 
required for all submittals with a “GA” designation; submittals having an “FIO” designation are 
for information only. 
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1.5 WATER DIVERSION PLAN 

A. Within fifteen calendar days (15) after receipt of notice of award, the Contractor shall submit to 
the Contracting Officer, plans showing the methods proposed to use to divert and control water 
originating from any source.  These plans shall include all measures proposed for diversion and 
removal of water upland from the project site.  They shall relate to the various phases of work 
proposed.  Any device used for the diversion of water shall be subsequently removed upon 
completion of work requiring such diversion.  The Contractor shall assume full responsibility for 
the adequacy of his water diversion and control methods, and prior knowledge by the Contracting 
Officer of the Contractor’s method of diversion will in no way release the Contractor from the 
fulfillment of his obligations or place the Government, in any manner, responsible for any losses 
due to failure or inadequacy of the water diversion and control method used. 

 

1.6 PROTECTION FROM DAMAGE 

A. The Contractor shall be responsible for protecting the work from damage by water originating 
from any source.  The Contractor is responsible for stream flows for the construction period. The 
Contractor shall leave no obstruction to these flows in the channel during this period.  

1.7 DIVERSION 

A. The Contractor shall be responsible for the diversion of the flows from the stream around the 
worksite and returning them to the stream downstream of the worksite.  Check dams or other 
approved products, or other means shall be used to divert water and protect the work from 
damage by water.  The diversion plan submitted to the Contracting Officer shall include this 
information.   

1.8  REMOVAL OF WATER. 

A. The Contractor shall provide and maintain at all times during construction, ample means and 
devices with which to promptly remove to the best condition feasible and properly dispose of all 
water entering the excavation or other parts of the work whether the water is surface water or 
ground water.  Fish screens will be required if pumps or siphons are used. See Section 01 11 00 
Avoidance and Minimization Measure (Fish)” 

B. Water shall be drawn down in small incremental portions and observed of trapped fish and other 
aquatic species.  The Contractor shall coordinate with the Owner when they are planning on 
dewatering.  The Colville Tribe will rescue and relocate fish stranded during incremental water 
diversions.  An upstream fish trap may be required if the stream has been dewatered and juvenile 
fish are found to be present in the stream.  This trap would be operated by a qualified fisheries 
biologist and captured fish shall be transported around the construction site.  
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1.9 DISCHARGE OF WATER 

A. The Contractor shall discharge the water from the work in a suitable manner with erosion control 
Best Management Practices in place.  Discharge velocity from bypass channels, pipes, or hoses 
may need to be reduced, and discharge areas protected with gravel or other material.  Except as 
approved by the Contracting Officer, no water shall be drained into work, built or under 
construction; and there shall be no diversion of water into the project reaches prior to completion 
of the work. 

1. Dewatering Pump Discharge Point:  water shall be discharged/pumped landward towards 
the top of bank, outside of the active flood plain.  All pumped water shall utilize an energy 
dissipation structure, which creates a maximum flow velocity within the treatment basin not 
to exceed two feet per second. 

1.10 QUALITY CONTROL 

A. The Contractor shall establish and maintain quality control by visual inspection to assure 
compliance with the Drawings and specifications of all operations required for diversion and 
control of water including.  The records of such inspection and any corrective action taken to 
maintain contract compliance shall be noted in the Contractor’s Quality Control Report.  None of 
the above requirements shall be construed as abrogating the rights of the Government to inspect 
the work and to direct changes when required to conform to the Drawings and specifications. 

 
PART 2 - PRODUCTS 

2.1 DEWATERING AND SUMP PUMPS  

A. Dewatering and sump pumps shall be noise attenuated driven (diesel).  The Contractor shall be 
responsible for costs associated with obtaining the necessary power.  (Note: No potential power 
hookup at the site; Contractor shall provide diesel powered sump pumps w/ spill containment.) 

PART 3 - EXECUTION (NOT USED) 

PART 4 - MEASUREMENT AND PAYMENT (NOT USED) 

END OF SECTION 31 23 19 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work includes constructing rock spread footing, gravel road surface and granular free draining 
backfill. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 31 Section “Fill” 

2. Division 31 Section “Erosion and Sedimentation Controls” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT), unless otherwise 
indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. Product Data:  Submit gradation summary for the following: 

1. Gravel road surface (bridge approach) , WSDOT 9-03.9(3). 

2. Rock spread footing, WSDOT 9-13.4 CLASS A 

3. Granular free draining compacted rock backfill, WSDOT 9-03.10 
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PART 2 - PRODUCTS 

2.1 CRUSHED SURFACING BASE COURSE 

A. The gravel road surface (bridge approach) shall conform as specified in Section 9.03.9(3) of the 
WSDOT Standard Specifications. 

2.2 ROCK SPREAD FOOTING 

A. The rock used for rock spread footing shall meet the requirements of Section 9.13-4 CLASS A 
of the WSDOT Standard Specifications. 

2.3 GRANULAR FREE DRAINING COMPACTED ROCK BACKFILL  

A. Granular free draining compacted rock backfill shall conform as specified in Section 9-03.10 of 
the WSDOT Standard Specifications. 

PART 3 - EXECUTION 

3.1 AGGREGATE TESTING 

A. Aggregates shall be tested per WSDOT Standard Specification Section 9-03.20 of the WSDOT 
Standard Specifications. 

3.2 CRUSHED SURFACING BASE COURSE 

A. Crushed surfacing base course shall be placed and compacted in conformance with Section 4-
04.3 of the WSDOT Standard Specifications. 

END OF SECTION 32 12 18 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work in this section consists of temporary measures shown in the plans, specified in these 
specifications, proposed by the Contractor and approved by the Engineer, or required by governing 
regulations and permits for the prevention of accelerated soil erosion and sedimentation of streams 
or other bodies of water.  Best Management Practices shall be in accordance with Department of 
Ecology Stormwater Management Manual for Eastern Washington. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Department of Ecology Stormwater Management Manual for Eastern Washington. 

C. National Pollutant Discharge Elimination System (NPDES) Permit. 

D. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

2. Division 31 Section “Site Clearing” 

1.3 STANDARD SPECIFICATIONS 

A. All work to be performed and materials to be used shall be in accordance with the 2016 
Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as 
published by the Washington State Department of Transportation (WSDOT), unless otherwise 
indicated herein. 

B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments 
therein, and applicable WSDOT Standard Plans at job site. 

C. Standard Specifications apply only to performance and materials and how they are to be 
incorporated into the work.  Legal/contractual relationship sections and the measurement and 
payment sections do not apply to this document. 

1.4 SUBMITTALS 

A. Product data for products proposed for use such as matting and filter fabric. 
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PART 2 - PRODUCTS 

2.1 TEMPORARY DIVERSION DAM 

A. The temporary diversion dam used to divert and bypass water shall conform to the requirements 
of Section 8-01.3(1) of the WSDOT Standard Specifications. 

2.2 SILT FENCE 

A. Filter fabric shall be geotextile material meeting the requirement of Section 9-33 Table 6 of the 
WSDOT Standard Specifications. 

B. Posts shall be either wood or steel. Wood posts shall have minimum dimensions of 1¼-inches 
by 1¼-inches by the minimum length shown in the Plans. Steel posts shall have a minimum 
weight of 0.90 lbs/ft. 

2.3 MAINTENANCE 

A. Maintain the erosion control measures and facilities in proper condition so that they will 
individually and collectively perform the functions for which they were designed.  In order to 
insure the effectiveness and proper maintenance of the measures and facilities, the Contractor 
and Owner shall make periodic inspections at sufficiently frequent intervals to detect any 
impairment of the structural stability, adequate capacity, or other requisites of the herein 
approved measures and facilities which might impair their effectiveness.  The Contractor shall 
take immediate steps to correct any such impairment found to exist at no additional cost to the 
Owner. 

2.4 STABILIZATION 

A. Stabilize all slopes, channels, ditches or any disturbed area as soon as possible after the final 
grade or final earthmoving has been completed.  Upon completion of the project, stabilize all 
areas which were disturbed by the project to prevent accelerated erosion.  Maintain any erosion 
and sedimentation control facility required or necessary to protect areas from erosion during the 
stabilization period. 

2.5 EARTHWORK 

A. Control excavation for site work operations.  Stockpile the material removed from the 
excavation in areas where a minimum of sediment will be generated and where other damage 
will not result from the piled earth.  Stockpile topsoil separately and redistribute uniformly after 
grading.  Protect and maintain drainage ways at all times.  Do not pile soil in drainage ways. 
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B. Protect all stockpiled soil materials from erosion through the use of Visqueen sheeting or 
similar temporary measures. 

C. Any area stripped of vegetation, where no further work is anticipated for a period of 14 
calendar days, shall be immediately stabilized with an approved erosion control method such as 
seeding, mulching, netting, erosion control blankets, etc. 

D. All disturbed areas shall be promptly and thoroughly stabilized against erosion during periods 
of wet weather, particularly when work is not being performed at the site. 

2.6 EROSION/SEDIMENT CONTROL PLAN 

A. The temporary erosion and sediment control plan shall include/incorporate, at a minimum, 
those items specified on the drawings and specified in the specifications. 

PART 3 - EXECUTION (NOT USED) 

 END SECTION 31 25 00 
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PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

A. Work consists of constructing new streambeds at locations noted on the Plans. Work also includes 
re-use of onsite streambed material. All work shall be in accordance with the Plans, these 
Specifications, and the WSDOT Standard Plans in conformity with the lines and grades as staked. 

1.2 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions, and Division 01 Specification Sections, apply to this section. 

B. Related Sections: 

1. Division 1 Section “Avoidance and Minimization Measure (Fish)” 

2. Division 31 Section “Stream Bypass and Dewatering” 

3. Division 31 “Erosion and Sediment Controls” 

1.3 STANDARD SPECIFICATIONS 

C. WSDOT Standard Specifications: 

1. Standard Specifications for Highway Construction, 2016, published by the Washington State 
Department of Transportation. 

1.2 SUBMITTALS 

A. Submittal Procedures:  Requirements for submittals. 

B. Product Data:  Submit gradation and size data on streambed gravels, cobbles and boulders to be 
delivered to the site. 

1.3 CLOSEOUT SUBMITTALS 

A. Execution and Closeout Requirements:  Requirements for submittals. 

B. Project Record Documents: 
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1. Accurately record actual locations of streambed mix installation. 

2. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 
utilities. 

 
PART 2 - PRODUCTS 
 
2.1 STREAMBED MIX 

A. Table 5. Streambed material gradation. The streambed mix must include a minimum of 5% to a 
maximum of 10% fines to be non-porous. Subscripts refer to the particle size percentile. Diameters 
are in inches. 

Gradation Louie 1 Louie 2 Iron 1 Iron 2 
Iron 3 Lost Upper 

Gold 
Lower 
Gold 

D100 (in.) 25.0 25.0 25.0 25.0 25.0 37.5 37.5 37.5 

D84 (in.) 10.0 10.0 10.0 10.0 10.0 15.0 15.0 15.0 

D50 (in.) 4.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 

D16 (in.) 1.3 1.3 1.3 1.3 1.3 1.8 1.8 1.8 

B. Streambed mix must be prepared according to the following mixing ratios: 

• 1 part one-man habitat boulders, WSDOT 9-03-11(4) 

• 1 part 10” to 12” streambed cobbles, WSDOT 9-03.11(2) 

• 3 parts existing native streambed material approved by the Project Engineer on site. If it is 
determined by the Project Engineer, that there is not enough suitable native material 
available on site, streambed material must be imported, WSDOT 9-03.11(1). 

C. Each streambed mix must also include a minimum of 5% to a maximum of 10% fines to be non-
porous. Approved WSDOT streambed sediment mix or native streambed material removed and 
stockpiled on site will constitute these fines to prevent subsurface flow within the culverts during 
low flow season. The graded cobble/boulder mix should be premixed with the fines prior to 
constructing the streambeds within the culverts.  

D. Each streambed channel up and downstream of each bridge are to be regraded with the same 
proposed cross section and streambed material as inside the bridge. See the design drawings for the 
extents of such regrading. This action will prevent erosion of the bed surrounding the bridges, as 
well as providing stable channels where additional regrading is necessary to obtain even slope 
transitions above, through and below each culvert.  

E. The attached drawings provide plan, profile, and cross section views. See design plans and bridge 
design drawings the drawings for additional bridge specifications, channel configuration and 
streambed mix locations. 
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2.3  CLASS A SCOUR PROTECTION ROCK 

Class A Scour Protection Rock to be WSDOT Standard Specification 9-13.4 

PART 3 - EXECUTION  
 
3.1 PREPARATION 

A. Protect structures, culverts, utilities, sidewalks, pavements, and other facilities from damage caused 
by settlement, lateral movement, undermining, washout, and other hazards created by streambed mix 
and scour protection rock installation. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, 
obstructions, and deleterious materials from ground surface as specified in Division 2 Section 
“Clearing and Grubbing.” 

C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section 
“Erosion Control,” during streambed mix and scour protection rock installation. 

 

3.2 EXCAVATION OF STREAM CHANNEL SUBGRADE 

A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions 
encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 
rock, replace with satisfactory soil materials. 

a) Remove rock to lines and grades indicated to permit installation of permanent 
construction. 

2. Sort and stockpile engineer-approved existing streambed sediments including sand and 
gravel for re-use in the streambed mix material. 

3.3 SUBGRADE INSPECTION 

A. Notify Contracting Officer when excavations have reached required subgrade. 

B. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace 
with compacted backfill or fill material as directed. 

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Contracting Officer, without additional compensation. 

3.4 STORAGE OF STOCKPILED MATERIALS 
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A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and 
erosive actions. 

1. Stockpile soil and approved streambed materials away from edge of excavations in 
location(s) approved by Contracting Officer. Do not store within drip line of remaining 
trees. 

3.5 BACKFILL 

A. Place and compact scour protection rock and streambed mix in excavations as shown on the plans. 

B. Place scour protection rock and streambed mix on subgrades free of mud, frost, snow, or ice. 

 
3.6 COMPACTION OF SCOUR PROTECTION ROCK AND STREAMBED MIX BACKFILLS 

AND FILLS 

A. Place backfill and fill materials in layers not more than 24 inches in loose depth for material 
compacted by heavy compaction equipment, and not more than 24 inches in loose depth for material 
compacted by hand-operated tampers. 

B. Compact scour protection rock and streambed mix to 85% of maximum dry unit weight 

C. In the exposed areas of scour protection rock, use stockpiled topsoil to fill interstitial spaces, cover 
with 6 inches of topsoil and hydroseed or hand seed with spreaders. 

3.7 GRADING 

A. General: grade areas to the cross-section and low flow channel as shown in the plans. Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

3.8 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 
of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 
with additional soil material, compact, and reconstruct surfacing. 
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1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Transport surplus satisfactory soil to designated storage areas on Colville Tribe’s 
property. Stockpile or spread soil as directed by Contracting Officer. Disposal is at contractor’s 
expense. 

1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose 
of it off Colville Tribe’s property. 

2. Remove culverts as shown in the plans and legally dispose of them off Colville Tribe’s 
property. 

 

PART 4 - MEASUREMENT AND PAYMENT (NOT USED) 

END OF SECTION 32 72 00 
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Lake Roosevelt Habitat Restoration Project 

Construction Inspection Plan   

Introduction 

This construction Inspection Plan ensures construction occurs as designed and in compliance with 
Natural Resources Conservation Service (NRCS) Practice Standards, specifically NRCS Practice Standards 
for Access Road (Code 560), Practice Standard for Aquatic Organism Passage (code 396), and Practice 
Standard for Stream Crossing (Code 578), this Construction Inspection Plan was developed to ensure the 
construction met the NRCS and Colville Tribe requirements. Field observations and inspections will be 
performed by Colville Tribe’s staff or their approved consultant. Bridge components and installation 
inspection will be performed by the bridge manufacturer or their representative. A sample of a daily 
field report is provided in Attachment A of this Construction Inspection Plan.  

The following key elements will be inspected during and after installation: 

• Staging 
Staging area must be established prior to construction. It needs to be inspected for proper 
location and clearing and grubbing. 

• Clearing and grubbing 
All of the marked areas should be cleared and grubbed. 

• Water diversion 
Temporary water diversion dam and bypass must be established at the beginning of 
construction and inspected for properly transporting the water. The diversion structure should 
be removed and disposed of at the end of construction.  

• Dewatering 
The project location should be properly dewatered prior to and during construction.  

• Material inspection and approval 
All of the materials (streambed material, quarry spalls, scour protection rock, native material) 
should be inspected to ensure they match the specification.   

• Bridge components 
Bridge components should be inspected to meet the design. Dimensions and quality of material 
need to be inspected and the components must have no signs of damage. 

• Bridge installation by manufacturer 
Bridge installation should be inspected to ensure elevations and locations meet the 
requirements of the construction plans and installation specifications.    

• Streambed and channel installation 
The following items will be inspected: 

o Streambed material installation  
o Material compaction 
o Slope of channel 
o Channel cross section size and shape 

• Elevation check (as-built survey) 
A post-construction survey needs to be performed to ensure the elevations are correct. 

• Cleanup and Mobilization 



The project site should be cleaned up at the end of construction. All of the trash and waste 
should be removed from the site. 

• Daily field logs 
Daily field logs must be prepared at the end of each construction observation day and findings 
must be communicated to the Colville Tribe on a daily basis  



Attachment A: Sample Daily field Report: 
 

CLIENT/CONTRACTOR INFORMATION 
 CONTRACTORS  TIME OF SITE VISIT/OBSERVATION 
Client:  General:  From:  
    To:  
     
     

 
WEATHER/TIDE DATA 

WEATHER TEMP. AND PRECIPITATION River/stream flow 
AM:   
PM:   

 
TEAM PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 

   
   
   
   

 
CONTRACTOR PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 
   
   
   
   

 
SUB-CONTRACTOR PERSONNEL ON SITE 

NAME (or labor category) COMPANY—LOCATION HOURS/NOTES 
   
   
   
   
   
   
   
   
   
   

 
ADDITIONAL SITE VISITORS 

NAME COMPANY—LOCATION HOURS/NOTES 
   
   



NAME COMPANY—LOCATION HOURS/NOTES 
   
   
 

EQUIPMENT ON SITE 

COMPANY EQUIP ID EQUIPMENT DESCRIPTION HOURS/NOTES 

    

    
    
    
    
    
    

 
MATERIAL DELIVERIES 

MATERIAL  UNIT QUANTITY CERTIFICATION/SLIPS 

    
    
    
    
    
    
    
    

 
CONSTRUCTION ITEMS 

BID ITEM CONSTRUCTION TASK LOCATION OF WORK 
   
   
   
   
   
   
   

 
 

ACTIVITY LOG 
CREW/TIME DISCUSSION 

  
  
  
  

 
 



OTHER OBSERVATIONS/DISCUSSION/OUTLOOK 
Describe on-going work, work completed, problems, questions, changed conditions, delays, environmental issues, 

contractor discussions, accidents and observed safety conditions since last report 
 
 
 
 
 
 
 
 
 
 
 

PHOTOS 

  

Comment:  Comment:  

  

Comment:  Comment:  



    

  

  

Comment:    

  

Comment:    
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Lake Roosevelt Habitat Restoration Project 

Fish Passage and Roadway Monitoring and Maintenance Plan   

 
Introduction 

In order to comply with Natural Resources Conservation Service (NRCS) Practice Standards for 
Access Road (Code 560) and Practice Standard for Aquatic Organism Passage (code 396), the 
following monitoring plan outlines assessment/measurement, analysis, and reporting methods 
to be used to monitor post-construction performance of the road and bridge for 8 culvert 
replacements in the Sanpoil River basin.   

The structure and technical approach in this monitoring plan is based on the Stream Simulation 
monitoring methods outlined in Chapter 14: Monitoring of Washington Department of Fish and 
Wildlife’s (WDFW) Water Crossing Design Guidelines (Barnard 2013). Other references 
consulted include the NRCS Practice Standards for Access Road (Code 560), NRCS Practice 
Standard for Aquatic Organism Passage (Code 396) and NRCS Practice Standard for Stream 
Crossing (Code 578).  

Stream simulation designs are intended to be dynamic, and mimic the fish passage variability of 
the adjacent natural stream reaches, for which native fish species are adapted. Thus, WDFW 
(2013) states that structures are expected to provide both fish passage and habitat functions, 
and recommends that for Stream Simulation designs, compliance monitoring should incorporate 
the following five aspects: 

1. Slope ratio 
2. Bed material 
3. Cross section 
4. Regrade 
5. Bridge Inspection 

Responsibility: The Colville Tribe or their consultant will conduct the compliance monitoring and 
any maintenance required, with consultation with NRCS.  
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Compliance Monitoring 

Slope Ratio 

The water surface slope in the vicinity of the new bridge will be measured and compared to the 
“prevailing slope” 100 feet or more upstream of the culvert to avoid the “affected zone”.  This will 
be measured by clinometer, eye level, or total station along a longitudinal profile of the stream.  
The measurement method selected will remain the same throughout the monitoring period.  

WDFW guidelines acknowledge that streams with recently replaced culverts will adjust through 
time to the new bridge’s ability to pass water and sediment, and that hydraulic and sediment 
transport changes will be seen. If natural grade breaks are identified in the vicinity of the bridge 
that affect this comparison, these will be described and discussed with NRCS, and monitored 
reaches may be modified accordingly. 

Bed Material 

Wollman pebble counts of 100 particles each will be performed within the bridge and at 
representative upstream and downstream reference locations.  Pebble count locations will be 
precisely recorded by GPS or more accurate measurements.  In cases where bed material is 
highly variable, additional reference locations may be added.  

Cross Section 

With the goal of a new channel bed cross section that is similar to a natural stream cross 
section, the bankfull depth of an appropriate natural channel reference cross section will be 
compared to the difference between the minimum and maximum elevation in several bridge 
cross sections. Cross section locations will be precisely recorded by GPS or more accurate 
measurements, documented, and durably marked for replicability. Per WDFW guidelines, 
particular attention will be paid to documenting the presence or absence of banks under the 
bridge as an indication of appropriate bridge sizing, siting, and geomorphic function.  

Regrade 

Detailed regrade monitoring is not usually necessary unless special concerns exist. Regrade 
trends can only be precisely monitored if passage concerns are raised in the monitoring period. 
If that is the case, monumental cross-sections upstream of the new bridge will be established 
and re-measured annually.  Otherwise, regrade monitoring will consist of observations for any 
unusual conditions or changes noted during annual monitoring described above. For example 
any newly exposed bedrock will be documented. 

Bridge Inspection 

Bridge and bridge abutments need to be inspected annually for signs of damage and scour. Any 
signs of damage to the precast concrete bridges, including cracks, dislocation and scour needs 
to be reported. Debris flow needs to be monitored after each flood event.  

Monitoring Schedule: 

• Year 0 (2017): Construction inspections, as-built inspection 
• Year 1 (2018): Slope, bed, cross section, bridge 
• Year 3 (2020): Slope, bed, cross section, bridge 
• Year 5 (2022): Slope, bed, cross section, bridge 
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Annual monitoring will take place in late spring or summer in order to ensure that the results 
reflect any changes occurring at previous rainy season flood flows.  

Adaptive Management Contingencies 

As described in Success Criteria below, potential corrective actions will be discussed with 
regulatory agencies if criteria are not being met. Prior to initiating any corrective actions, 
additional data may be collected to support decision-making. For example, biological monitoring 
may be conducted per SRFB MC-1 in order to determine, via comparisons of fish community 
and abundance, and whether the culvert is impeding fish migration (Crawford 2011). 

The monitoring schedule may be adjusted in coordination with NRCS if results or unusual flow 
events indicate that changes in monitoring interval or duration would better serve project goals.  

Success Criteria 

Monitoring 
Element 

Goal (from WDFW 2013) Interval Corrective Action 
Options 

Slope ratio “The culvert bed slope should 
be less than 1.25 times 
average upstream channel 
slope.” 

 To be determined in 
consultation with NRCS 

Bed material “Verify that culvert bed material 
is the same as material 
specified on the plans, and that 
is it similar to that found in the 
adjacent channel… median 
particle size in the culvert 
should be within 18% of median 
particle size in the natural 
stream… median particle size 
in the culvert should be within 
the one standard error of the 
median stream particle size.” 

Year 0: 
Inspected during 
construction and 
verified at as-
built inspection; 
then annual 

In case of non-compliance, 
alluvium augmentation will 
be considered in 
coordination with NRCS 
regarding particle size 
choices and hydraulic 
conditions.  

Cross section “Channel bed cross section 
under the bridge should be 
similar to the natural stream 
cross section. Of particular 
importance is the presence of 
banks inside the bridge.” 

Annual If depth differences are 
significant and persistent, 
retrofit options to be 
discussed with NRCS.  

Bridge Inspection Bridge should be in complete 
functioning conditions, without 
any scour or damage signs. 

Annual To be determined in 
consultation with NRCS 

Regrade n/a n/a n/a 
 

Reporting  

Results will be analyzed annually, with any potential non-compliance issues and adaptive 
management options to be discussed with NRCS. A monitoring report summarizing compliance 
and trends will be submitted to NRCS at the end of either Year 3 or Year 5. 
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	01 11 00 - Avoidance & Mini Measures
	PART 1 -  GENERAL
	1.1 Description of work
	A. The following information sets forth protective measures to be implemented throughout the duration of the project to minimize effects to listed species and water quality

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 STANDARD SPECIFICATIONS
	A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	C. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.4 Avoidance and Minimization Measures (Fish):
	A. The following list of protective measures will be implemented throughout the duration of the project to minimize effects to listed species and water quality.
	B. Minimize impacts to Bull Trout and Redband Trout: (Sources: USFWS 2007, WDFW and USFS 2005).  Follow the appropriate Washington Department of Fish and Wildlife (WDFW) and Colville Tribes guidelines for the timing of in-water work.  Such guidelines ...
	1. In-water work is restricted to the period of July 15 to September 30 for Sanpoil River area tributaries (WAC-110-206), except as noted below:
	a) Projects which require in-stream excavation with heavy equipment (i.e., culvert removal and placement of streambed mix) will follow the approved work-site isolation, dewatering, and fish removal protocol described below.
	b) Fish within construction sites that will be dewatered or isolated from the main waterbody shall be captured and safely moved from the job site.  Fish capture and transportation equipment shall be available on the job site during all in-water activi...
	c) Any pump used for diverting water from a fish bearing waterbody shall be equipped with a fish guard to prevent passage of fish into the pump.  The pump intake shall be screened with 3/32 inch or smaller mesh.  Screen maintenance shall be adequate t...



	1.5 Removal and Dewatering Protocol:  (Source: USFWS 2007)
	A. The following procedures will be used to isolate and dewater sites which require in-stream work with heavy equipment. All fish capture, removal, and handling activities shall be conducted by an experienced fisheries biologist or technician with the...
	1. Isolate the Construction Site and Remove Fish.  Install block nets at up and downstream locations and leave in a secured position to exclude fish from entering the project area.  Leave nets secured to the stream channel bed and banks until fish cap...
	a) Fish Capture Alternatives:

	(1) Collect fish by hand or dip nets, as the area is slowly dewatered.
	(2) Seining – Use seine with mesh of such a size to ensure entrapment of the residing fish.
	(3) Minnow traps – Traps will be left in place overnight and in conjunction with seining.
	(4) Electrofishing – Prior to dewatering, use electrofishing only where other means of fish capture may not be feasible or effective.  The protocol for electrofishing includes the following:
	(a) If fish are observed spawning during the in-water work period, electrofishing shall not be conducted in the vicinity of spawning adult fish or active redds.
	(b) Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used.
	(c) Conductivity <100: use voltage ranges from 900 to 1100.  Conductivity from 100 to 300: use voltage ranges from 500 to 800.  Conductivity greater than 300: use voltage to 400.
	(d) Begin electrofishing with minimum pulse width and recommended voltage and then gradually increase to the point where fish are immobilized and captured.  Turn off current once fish are immobilized.
	(e) Do not allow fish to come into contact with anode.  Do not electrofish an area for an extended period of time.  Remove fish immediately from water and handle as described below.  Dark bands on the fish indicate injury, suggesting a reduction in vo...
	b) Fish Handling and Release:

	(1) Fish must be handled with extreme care and kept in water the maximum extent possible during transfer procedures.  A healthy environment for the stressed fish shall be provided—large buckets (five-gallon minimum to prevent overcrowding) and minimal...
	(2) Place large fish in buckets separate from smaller prey-sized fish.  Monitor water temperature in buckets and well-being of captured fish.  As rapidly as possible (especially for temperature-sensitive bull trout), but after fish have recovered, rel...
	2. Dewatering the Construction Site:
	a) Upstream of the isolated construction area, divert flow around the construction site with a coffer dam (built with non-erosive materials) and an associated pump or a by-pass culvert.
	b) Pumps must have fish screens with 3/32 inch or smaller mesh.  Dissipate flow energy at the bypass outflow to prevent damage to riparian vegetation or stream channel.  If diversion allows for downstream fish passage (i.e., is not screened), place di...
	c) When necessary, pump seepage water from the de-watered work area to a temporary storage and treatment site or into upland areas and allow water to filter through vegetation prior to reentering the stream channel.

	3. Re-watering the Construction Site:
	a) Upon project completion, slowly re-water the construction site to prevent loss of surface water downstream as the construction site streambed absorbs water and to prevent a sudden increase in stream turbidity.  Monitor downstream during re-watering...
	b) Pumping equipment must be staged away from the rivers; except for the pump hose, which may extend down to the edge of the rivers.  Pump intakes must be screened with 3/32 inch or smaller mesh on the end of pump hose to filter-out aquatic organisms....
	c) Place a spill containment enclosure around the pump and or generator to contain gas, oil or other fluids.


	B. Minimize Heavy Equipment Impacts to Aquatic and Riparian Habitats:  (Sources: USFWS 2007, WDFW and USFS 2005)
	1. Establish staging areas (used for construction equipment storage, vehicle storage, fueling, servicing, hazardous material storage, etc.) at least 150 feet away from streams in a location and manner that will preclude erosion into or contamination o...
	2. All equipment used for instream work shall be cleaned and leaks repaired prior to entering the project area.  Remove external oil and grease, along with dirt and mud prior to construction.  Thereafter, inspect equipment daily for leaks or accumulat...
	3. Heavy equipment used for in-water work will use bio-degradable hydraulic fluids.
	4. If the project includes excavation of the streambed or banks, those work areas shall be isolated from flowing waters to protect water quality and minimize turbidity.
	5. All equipment shall be cleaned of all dirt and weeds before entering the project area to prevent the spread of noxious weeds.
	6. Equipment used for instream or riparian work shall be fueled and serviced in an established staging area located at least 150 feet away from streams.  When not in use, vehicles shall be stored in the staging area.
	7. Minimize the number and length of stream crossings and access routes through riparian areas.  Stream crossings and access routes should be at right angles.
	8. Heavy equipment will follow planned routes of access, will travel across dry, un-wetted substrates to the extent possible, and will only cross wetted channels at designated locations.
	9. Existing roadways or travel paths will be used whenever reasonable.  Minimize the number of new access paths to minimize impacts to riparian vegetation and functions.
	10. Project operations must cease under high flow conditions that inundate the project area, except for efforts to avoid or minimize resource damage.
	11. Initiate rehabilitation of all disturbed areas in a manner that results in similar or better than pre-work conditions through spreading of stockpiled materials, seeding, and/or planting with locally native seed mixes or plants.  Planting shall be ...




	31 10 00 - Site Clearing
	PART 1 -  GENERAL
	A. Section Includes:
	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections:
	1. Division 31 Section “Earth Moving”
	2. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 DEFINITIONS
	A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. On site disturbed native soil:  Native soil that has been stockpiled within the limits of project.
	C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of ...
	D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 SUBMITTALS
	A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Improvements on Adjoining Property:  No work shall be performed on Adjoining Property.
	B. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	C. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	D. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction:
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 EXISTING UTILITIES
	A. Locate and identify existing utilities.

	3.3 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction:
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. All trees within the project limits of disturbance and in conflict with the new improvements shall be removed.  All such wood refuse is considered waste and the Colville Tribe has no interest in retaining these items.  Contractor to remove and disp...
	3. Contractor to trim tree branches and foliage to accommodate both egress and ingress of traffic along the length of the road.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated:
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to 95% of maximum dry density per ASTM test method D 1557.


	3.4 SITE IMPROVEMENTS
	A. Remove debris fill as indicated on the plans to facilitate new construction.
	B. Remove or abandon in place above- and below-grade site improvements as indicted on the plans.

	3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. STORAGE OF SOIL MATERIALS:
	See Division 31 Section “Excavation” for material stockpile specifications.
	END OF SECTION 31 10 00



	31 20 00 - Earth Moving
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work includes site earthwork including excavation, subgrade verification, backfill and fill, compaction, grading, wet weather provisions, disposal of excess and waste materials, field quality control, and protection.
	B. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	C. Contractor shall have one (1) copy of the 2016 WSDOT Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	D. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1. Division 31 Section “Site Clearing”
	2. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 DEFINITIONS
	A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile.
	B. On site previously disturbed native soil:  Native soil that has been stockpiled within the limits of project to be used for fill in areas other than roadway improvements.
	C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	E. Fill:  Soil materials used to raise existing grades.
	F. Sub grade:  Uppermost surface of an excavation or the top surface of a fill or backfill.

	1.4 QUALITY ASSURANCE
	A. Soil Testing:
	1. The Colville Tribe will engage a Geotechnical Consultant to test soil materials proposed for use in the work, and for quality control testing during excavation and fill operations.
	2. Samples of materials shall be furnished to the Geotechnical Consultant by the Contractor, at least one (1) week before their anticipated use.
	3. Under this contract, smooth out areas for density tests and otherwise facilitate testing work as directed.


	1.5 SUBMITTALS
	A. Contractor shall submit samples of earthwork materials to the material testing consultant, at least one (1) week before their anticipated use.
	B. Contractor shall submit a gradation summary of the following to the Engineer for approval:
	1. All earthwork products and aggregate materials brought to the site.


	1.6 SUBMITTALS
	A. Material Test Reports as follows:
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 1557.



	PART 2 -  PRODUCTS
	2.1 NONSTRUCTURAL FILL
	A. Nonstructural fill (habitat mounds) shall conform to WSDOT Standard Specification, Section 9-03.15 Native Material for Trench Backfill.   Material shall be capable of being compacted as specified under the weather conditions prevailing at the time ...

	2.2 STRUCTURAL FILL
	A. Structural fill (rock spread footing foundation and roadway embankments) shall conform to WSDOT Standard Specifications, section 9-03.14 (3) Common Borrow.  Material shall be capable of being compacted as specified under the weather conditions prev...


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations or dimensions, without specific direction of the Colville Tribe.  Unauthorized excavation, as well as remedial work directed by the Colville Tribe, shall ...
	1. Backfill and compact unauthorized excavations with structural fill as specified herein.

	B. Over-excavation:  In certain areas where soft spots occur in the subgrade, satisfactory sub-grade shall be achieved by over-excavation and replacement with structural fill material or lean mix concrete:
	1. Location and extent of soft spot areas to be verified by Colville Tribe's Geotechnical Consultant in the field.

	C. Stability of Excavations:  Slope the sides of excavations to comply with local codes and ordinances having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or stability of material excavated.  Maintain side...
	D. Dewatering:  Prevent surface water and subsurface or ground water from flowing into excavations and from flooding project site and surrounding area:
	1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of foundation bottoms, undercutting footings, and soil changes, detrimental to stability of subgrades and foundations.  Provide and maintain pumps, well points, sum...
	2. Establish and maintain temporary drainage ditches and other diversions outside excavation limits for each structure to convey water.  Do not use trench excavations as temporary drainage ditches.

	E. Material Storage:  Stockpile excavated materials as required.  Place, grade, shape and cover stockpiles for proper drainage, and to prevent accumulation of excess moisture:
	1. Locate and retain soil materials away from edge of excavations.
	2. Dispose of excess soil material in designated areas and waste materials legally off-site.

	F. Excavation for Pavements:  Cut surface under pavements to comply with cross-sections, elevations and grades as shown within a tolerance of plus or minus 0.10-foot.
	G. Excavation for Trenches:
	1. Excavate trenches to the depth indicated or required.  Carry the depth of trenches for piping to establish the indicated flow lines and invert elevations.
	2. Where rock is encountered, carry the excavation 6-inches below the required elevation, and backfill with a 6-inch layer of bedding material.
	3. Grade bottoms of trenches as indicated, notching under pipe bells, to provide solid bearing for the entire body of the pipe.

	H. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees F.

	3.2 SUBGRADE VERIFICATION
	A. Following site preparation and excavation for the building, paved surfaces and roadways, the exposed subgrades shall be observed and approved by the Colville Tribe's Geotechnical Consultant.
	B. Over-excavate any soft, loose or disturbed soils identified by the Geotechnical Consultant, and replace with compacted structural fill.
	C. If required by Geotechnical Consultant, provide equipment and labor for proof rolling.

	3.3 BACKFILL AND FILL
	A. For backfill of all excavations, use material sampled and tested by the Colville Tribe's Geotechnical Consultant.
	B. All fill used for the following shall be structural fill:
	1. Fill beneath footings and foundations.
	2. Backfill against footings, foundations, and structural walls, except 18-inches of gravel backfill for walls shall be placed immediately adjacent to structures for drainage, unless otherwise shown on the drawings.
	3. Fill beneath building slabs.
	4. Fill within 3-feet vertically of the base of pavements.

	C. Fill beneath areas to be landscaped shall be nonstructural fill.
	D. Backfill excavations as promptly as work permits, but not until completion of the following:
	1. Acceptance by Colville Tribe's Representative of construction below finish grade including, where applicable, waterproofing, damp-proofing, piping, conduits and perimeter insulation.
	2. Inspection, testing, approval and recording locations of underground piping and conduits.  Coordinate locations with surveyor for as-built survey.
	3. Removal of concrete formwork.
	4. Removal of shoring and bracing and backfilling of voids with satisfactory materials.
	5. Removal of trash and debris.

	E. Ground Surface Preparation:
	1. Remove vegetation, debris, unsatisfactory soil materials, obstructions, and deleterious materials from ground surface prior to placement of fills.
	2. When existing ground surface has a density less than that specified under "Compaction" for the particular area classification, break up the ground surface, pulverize, moisture-condition to within 2 percent of the optimum moisture content, and compa...

	F. Placement and Compaction:  Allowable thickness of fill lifts will depend on the material type and compaction equipment used.  In no case place backfill and fill materials in layers more than 8-inches in loose depth for material compacted by heavy c...
	1. Before compaction, moisten or aerate each layer as necessary to provide the optimum moisture content.
	2. Compact each layer to required percentage of maximum dry density or relative dry density for each area classification.
	3. Do not place backfill or fill material on surfaces muddy, frozen, or containing frost or ice.


	3.4 COMPACTION
	A. General:  Control soil compaction during construction providing minimum percentage of density specified for each area.
	B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following percentages of maximum dry density determine, in accordance with ASTM D 1557 ("Modified Proctor”):
	1. Structures:  Compact top 12-inches of subgrade where exposed, and each layer of backfill or fill material to 95 percent of maximum dry density.
	2. Lawn or Unpaved Areas:  Compact top 12-inches of subgrade and each layer of backfill or fill material to 85 percent of maximum dry density.
	3. Pavements:  Compact top 18-inches of subgrade and each layer of backfill or fill material to 95 percent of maximum dry density.
	4. Utility Bedding and Backfill:  Compact each layer of bedding and backfill to 95 percent of maximum dry density.

	C. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned before compaction, uniformly apply water to surface of subgrade, or layer of soil material.  Prevent free water from appearing on surface during or subsequent ...
	1. Remove and replace, or scarify and air dry, soil material too wet to permit compaction to specified density.
	2. Soil material removed because it is too wet to permit compaction may be stockpiled or spread and allowed to dry.  Assist drying by disking, harrowing or pulverizing, until moisture content is reduced to a satisfactory value.


	3.5 GRADING
	A. General:  Uniformly grade areas of work including adjacent transition areas.  Smooth finished surface within specified tolerances, compact with uniform levels or slopes between points where elevations are shown, or between such points and existing ...
	B. Compacted as specified, and to required elevation.  Provide final grades within a tolerance of 1/2-inch when tested with a 10-foot straightedge.
	C. Compaction:  After grading, compact surfaces to the depth and percentage of maximum density for each area classification.

	3.6 WET WEATHER PROVISIONS
	A. Schedule earthwork operations to minimize the potential for erosion, siltation, and disturbance of site soils.
	B. Perform earthwork operations in discrete areas as required, to minimize the exposure of disturbed soils to wet weather.
	C. Compact exposed soil to reduce the infiltration of rain water.
	D. Direct surface water away from fills and excavations.
	E. Provide temporary pumping equipment to keep excavations and construction free of water.
	F. Soils which become too wet for compaction shall be removed and replaced with compacted structural fill.

	3.7 DISPOSAL OF EXCESS AND WASTE MATERIALS
	A. Transport acceptable excess excavated material to permanent habitat mounds in approved areas on the Colville Tribe’s property.  Remove any unused excess excavated material from the site and dispose of legally off the Colville Tribe’s property prior...
	B. Remove waste materials, including unacceptable excavated material, trash and debris, and dispose of legally off the Colville Tribe's property at contractor’s expense.

	3.8 FIELD QUALITY CONTROL
	A. Quality Control Testing During Construction:  Allow Colville Tribe's Geotechnical Consultant to observe, test and approve subgrades and fill layers before further construction work is performed.
	B. If subgrades or fills which have been placed are below specified density, provide corrective work as specified at no additional expense.

	3.9 PROTECTION
	A. Protect newly graded areas from traffic and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.
	C. Reconditioning Compacted Areas:  Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, scarify surface, reshape, compact to required density and provide other corrective work as specified, with rete...



	31 23 13 - Subgrade Prep
	PART 1 -  GENERAL
	1.1 description of work
	A. This work specified in this section includes furnishing all labor, materials, and equipment for preparation of subgrade surfaces prior to backfilling with fill material.

	1.2 RELATED DOCUMENTS
	A. The Contractor shall be responsible for excavation and stockpiling of materials to final design lines.  The plan sheets provided as a part of these contract documents outline a schematic of the excavation.
	B. Related Sections:
	1. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 SUBGRADE PREPARATION PLAN
	A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. If excavated materials intended for fill and backfil...

	1.4 STORAGE OF SOIL MATERIALS
	A. Stockpile excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions. Stockpile soil materials away from edge of excavations in locatio...

	1.5 SUBGRADE INSPECTION
	A. Notify Contracting Officer when excavations have reached required subgrade. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed. Reconstruct sub...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION (NOT USED)

	31 23 19 - Stream Bypass & Dewatering
	PART 1 -  GENERAL
	1.1 Description of work
	A. This work specified in this section includes furnishing all labor, materials, and equipment for diversion and control of all surface water or groundwater from any source.  It includes construction, maintenance, and removal of all temporary diversio...

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. The Contractor shall be responsible for final design, installation, maintenance and removal of the dewatering system as required for completion of the work.
	C. Related Sections:
	1. Division 1 Section “Avoidance and Minimization Measure (Fish)”


	1.3 STANDARD SPECIFICATIONS
	A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	C. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.4 SUBMITTALS
	A. The Contractor shall submit a detailed dewatering plan to Contracting Officer and their engineer for approval and distribution prior to mobilization.  The dewatering plan shall include number and size of pumping units, piping, point of discharge, f...

	1.5 WATER DIVERSION PLAN
	A. Within fifteen calendar days (15) after receipt of notice of award, the Contractor shall submit to the Contracting Officer, plans showing the methods proposed to use to divert and control water originating from any source.  These plans shall includ...

	1.6 PROTECTION FROM DAMAGE
	A. The Contractor shall be responsible for protecting the work from damage by water originating from any source.  The Contractor is responsible for stream flows for the construction period. The Contractor shall leave no obstruction to these flows in t...

	1.7 DIVERSION
	A. The Contractor shall be responsible for the diversion of the flows from the stream around the worksite and returning them to the stream downstream of the worksite.  Check dams or other approved products, or other means shall be used to divert water...

	1.8  REMOVAL OF WATER.
	A. The Contractor shall provide and maintain at all times during construction, ample means and devices with which to promptly remove to the best condition feasible and properly dispose of all water entering the excavation or other parts of the work wh...
	B. Water shall be drawn down in small incremental portions and observed of trapped fish and other aquatic species.  The Contractor shall coordinate with the Owner when they are planning on dewatering.  The Colville Tribe will rescue and relocate fish ...

	1.9 DISCHARGE OF WATER
	A. The Contractor shall discharge the water from the work in a suitable manner with erosion control Best Management Practices in place.  Discharge velocity from bypass channels, pipes, or hoses may need to be reduced, and discharge areas protected wit...
	1. Dewatering Pump Discharge Point:  water shall be discharged/pumped landward towards the top of bank, outside of the active flood plain.  All pumped water shall utilize an energy dissipation structure, which creates a maximum flow velocity within th...


	1.10 QUALITY CONTROL
	A. The Contractor shall establish and maintain quality control by visual inspection to assure compliance with the Drawings and specifications of all operations required for diversion and control of water including.  The records of such inspection and ...


	PART 2 -  PRODUCTS
	2.1 DEWATERING AND SUMP PUMPS
	A. Dewatering and sump pumps shall be noise attenuated driven (diesel).  The Contractor shall be responsible for costs associated with obtaining the necessary power.  (Note: No potential power hookup at the site; Contractor shall provide diesel powere...


	PART 3 -  EXECUTION (NOT USED)
	PART 4 -  MEASUREMENT AND PAYMENT (NOT USED)

	32 12 18 - Aggregate and Rock Material 05-26-2017
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work includes constructing rock spread footing, gravel road surface and granular free draining backfill.
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1.3 STANDARD SPECIFICATIONS
	1.4 SUBMITTALS


	PART 2 -   PRODUCTS
	A. The gravel road surface (bridge approach) shall conform as specified in Section 9.03.9(3) of the WSDOT Standard Specifications.
	A. The rock used for rock spread footing shall meet the requirements of Section 9.13-4 CLASS A of the WSDOT Standard Specifications.
	A. Granular free draining compacted rock backfill shall conform as specified in Section 9-03.10 of the WSDOT Standard Specifications.

	PART 3 -  EXECUTION
	A. Aggregates shall be tested per WSDOT Standard Specification Section 9-03.20 of the WSDOT Standard Specifications.
	A. Crushed surfacing base course shall be placed and compacted in conformance with Section 4-04.3 of the WSDOT Standard Specifications.


	31 25 00 - Erosion & Sedimentation Controls
	PART 1 -  GENERAL
	1.1 Description of work
	A. Work in this section consists of temporary measures shown in the plans, specified in these specifications, proposed by the Contractor and approved by the Engineer, or required by governing regulations and permits for the prevention of accelerated s...
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Department of Ecology Stormwater Management Manual for Eastern Washington.
	C. National Pollutant Discharge Elimination System (NPDES) Permit.
	D. Related Sections:
	1.3 STANDARD SPECIFICATIONS
	1.4 SUBMITTALS

	A. Product data for products proposed for use such as matting and filter fabric.

	PART 2 -  PRODUCTS
	2.1 TEMPORARY DIVERSION DAM
	A. The temporary diversion dam used to divert and bypass water shall conform to the requirements of Section 8-01.3(1) of the WSDOT Standard Specifications.
	2.2 SILT FENCE

	A. Filter fabric shall be geotextile material meeting the requirement of Section 9-33 Table 6 of the WSDOT Standard Specifications.
	B. Posts shall be either wood or steel. Wood posts shall have minimum dimensions of 1¼-inches by 1¼-inches by the minimum length shown in the Plans. Steel posts shall have a minimum weight of 0.90 lbs/ft.
	2.3 MAINTENANCE

	A. Maintain the erosion control measures and facilities in proper condition so that they will individually and collectively perform the functions for which they were designed.  In order to insure the effectiveness and proper maintenance of the measure...
	2.4 STABILIZATION

	A. Stabilize all slopes, channels, ditches or any disturbed area as soon as possible after the final grade or final earthmoving has been completed.  Upon completion of the project, stabilize all areas which were disturbed by the project to prevent acc...
	2.5 EARTHWORK

	A. Control excavation for site work operations.  Stockpile the material removed from the excavation in areas where a minimum of sediment will be generated and where other damage will not result from the piled earth.  Stockpile topsoil separately and r...
	B. Protect all stockpiled soil materials from erosion through the use of Visqueen sheeting or similar temporary measures.
	C. Any area stripped of vegetation, where no further work is anticipated for a period of 14 calendar days, shall be immediately stabilized with an approved erosion control method such as seeding, mulching, netting, erosion control blankets, etc.
	D. All disturbed areas shall be promptly and thoroughly stabilized against erosion during periods of wet weather, particularly when work is not being performed at the site.
	2.6 EROSION/SEDIMENT CONTROL PLAN

	A. The temporary erosion and sediment control plan shall include/incorporate, at a minimum, those items specified on the drawings and specified in the specifications.

	PART 3 -  EXECUTION (NOT USED)

	32 72 00 - Stream Restoration
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work consists of constructing new streambeds at locations noted on the Plans. Work also includes re-use of onsite streambed material. All work shall be in accordance with the Plans, these Specifications, and the WSDOT Standard Plans in conformity w...
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1.3 STANDARD SPECIFICATIONS

	C. WSDOT Standard Specifications:
	1.2 SUBMITTALS

	A. Submittal Procedures:  Requirements for submittals.
	B. Product Data:  Submit gradation and size data on streambed gravels, cobbles and boulders to be delivered to the site.
	1.3 CLOSEOUT SUBMITTALS

	A. Execution and Closeout Requirements:  Requirements for submittals.
	B. Project Record Documents:

	PART 2 -  PRODUCTS
	2.1 Streambed Mix
	A. Table 5. Streambed material gradation. The streambed mix must include a minimum of 5% to a maximum of 10% fines to be non-porous. Subscripts refer to the particle size percentile. Diameters are in inches.
	B. Streambed mix must be prepared according to the following mixing ratios:
	 1 part one-man habitat boulders, WSDOT 9-03-11(4)
	 1 part 10” to 12” streambed cobbles, WSDOT 9-03.11(2)
	 3 parts existing native streambed material approved by the Project Engineer on site. If it is determined by the Project Engineer, that there is not enough suitable native material available on site, streambed material must be imported, WSDOT 9-03.11...
	C. Each streambed mix must also include a minimum of 5% to a maximum of 10% fines to be non-porous. Approved WSDOT streambed sediment mix or native streambed material removed and stockpiled on site will constitute these fines to prevent subsurface flo...
	D. Each streambed channel up and downstream of each bridge are to be regraded with the same proposed cross section and streambed material as inside the bridge. See the design drawings for the extents of such regrading. This action will prevent erosion...
	E. The attached drawings provide plan, profile, and cross section views. See design plans and bridge design drawings the drawings for additional bridge specifications, channel configuration and streambed mix locations.

	2.3  CLASS a sCOUR pROTECTION rOCK
	Class A Scour Protection Rock to be WSDOT Standard Specification 9-13.4

	PART 3 -  EXECUTION
	A. Protect structures, culverts, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by streambed mix and scour protection rock installation.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface as specified in Division 2 Section “Clearing and Grubbing.”
	C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section “Erosion Control,” during streambed mix and scour protection rock installation.
	A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	a) Remove rock to lines and grades indicated to permit installation of permanent construction.

	2. Sort and stockpile engineer-approved existing streambed sediments including sand and gravel for re-use in the streambed mix material.

	A. Notify Contracting Officer when excavations have reached required subgrade.
	B. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Contracting Officer, without additional compensation.
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions.
	1. Stockpile soil and approved streambed materials away from edge of excavations in location(s) approved by Contracting Officer. Do not store within drip line of remaining trees.

	A. Place and compact scour protection rock and streambed mix in excavations as shown on the plans.
	B. Place scour protection rock and streambed mix on subgrades free of mud, frost, snow, or ice.
	A. Place backfill and fill materials in layers not more than 24 inches in loose depth for material compacted by heavy compaction equipment, and not more than 24 inches in loose depth for material compacted by hand-operated tampers.
	B. Compact scour protection rock and streambed mix to 85% of maximum dry unit weight
	C. In the exposed areas of scour protection rock, use stockpiled topsoil to fill interstitial spaces, cover with 6 inches of topsoil and hydroseed or hand seed with spreaders.
	A. General: grade areas to the cross-section and low flow channel as shown in the plans. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.

	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.

	A. Disposal: Transport surplus satisfactory soil to designated storage areas on Colville Tribe’s property. Stockpile or spread soil as directed by Contracting Officer. Disposal is at contractor’s expense.
	1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Colville Tribe’s property.
	2. Remove culverts as shown in the plans and legally dispose of them off Colville Tribe’s property.


	PART 4 -  MEASUREMENT AND PAYMENT (NOT USED)
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	01 11 00 - Avoidance & Mini Measures
	PART 1 -  GENERAL
	1.1 Description of work
	A. The following information sets forth protective measures to be implemented throughout the duration of the project to minimize effects to listed species and water quality

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 STANDARD SPECIFICATIONS
	A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	C. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.4 Avoidance and Minimization Measures (Fish):
	A. The following list of protective measures will be implemented throughout the duration of the project to minimize effects to listed species and water quality.
	B. Minimize impacts to Bull Trout and Redband Trout: (Sources: USFWS 2007, WDFW and USFS 2005).  Follow the appropriate Washington Department of Fish and Wildlife (WDFW) and Colville Tribes guidelines for the timing of in-water work.  Such guidelines ...
	1. In-water work is restricted to the period of July 15 to September 30 for Sanpoil River area tributaries (WAC-110-206), except as noted below:
	a) Projects which require in-stream excavation with heavy equipment (i.e., culvert removal and placement of streambed mix) will follow the approved work-site isolation, dewatering, and fish removal protocol described below.
	b) Fish within construction sites that will be dewatered or isolated from the main waterbody shall be captured and safely moved from the job site.  Fish capture and transportation equipment shall be available on the job site during all in-water activi...
	c) Any pump used for diverting water from a fish bearing waterbody shall be equipped with a fish guard to prevent passage of fish into the pump.  The pump intake shall be screened with 3/32 inch or smaller mesh.  Screen maintenance shall be adequate t...



	1.5 Removal and Dewatering Protocol:  (Source: USFWS 2007)
	A. The following procedures will be used to isolate and dewater sites which require in-stream work with heavy equipment. All fish capture, removal, and handling activities shall be conducted by an experienced fisheries biologist or technician with the...
	1. Isolate the Construction Site and Remove Fish.  Install block nets at up and downstream locations and leave in a secured position to exclude fish from entering the project area.  Leave nets secured to the stream channel bed and banks until fish cap...
	a) Fish Capture Alternatives:

	(1) Collect fish by hand or dip nets, as the area is slowly dewatered.
	(2) Seining – Use seine with mesh of such a size to ensure entrapment of the residing fish.
	(3) Minnow traps – Traps will be left in place overnight and in conjunction with seining.
	(4) Electrofishing – Prior to dewatering, use electrofishing only where other means of fish capture may not be feasible or effective.  The protocol for electrofishing includes the following:
	(a) If fish are observed spawning during the in-water work period, electrofishing shall not be conducted in the vicinity of spawning adult fish or active redds.
	(b) Only Direct Current (DC) or Pulsed Direct Current (PDC) shall be used.
	(c) Conductivity <100: use voltage ranges from 900 to 1100.  Conductivity from 100 to 300: use voltage ranges from 500 to 800.  Conductivity greater than 300: use voltage to 400.
	(d) Begin electrofishing with minimum pulse width and recommended voltage and then gradually increase to the point where fish are immobilized and captured.  Turn off current once fish are immobilized.
	(e) Do not allow fish to come into contact with anode.  Do not electrofish an area for an extended period of time.  Remove fish immediately from water and handle as described below.  Dark bands on the fish indicate injury, suggesting a reduction in vo...
	b) Fish Handling and Release:

	(1) Fish must be handled with extreme care and kept in water the maximum extent possible during transfer procedures.  A healthy environment for the stressed fish shall be provided—large buckets (five-gallon minimum to prevent overcrowding) and minimal...
	(2) Place large fish in buckets separate from smaller prey-sized fish.  Monitor water temperature in buckets and well-being of captured fish.  As rapidly as possible (especially for temperature-sensitive bull trout), but after fish have recovered, rel...
	2. Dewatering the Construction Site:
	a) Upstream of the isolated construction area, divert flow around the construction site with a coffer dam (built with non-erosive materials) and an associated pump or a by-pass culvert.
	b) Pumps must have fish screens with 3/32 inch or smaller mesh.  Dissipate flow energy at the bypass outflow to prevent damage to riparian vegetation or stream channel.  If diversion allows for downstream fish passage (i.e., is not screened), place di...
	c) When necessary, pump seepage water from the de-watered work area to a temporary storage and treatment site or into upland areas and allow water to filter through vegetation prior to reentering the stream channel.

	3. Re-watering the Construction Site:
	a) Upon project completion, slowly re-water the construction site to prevent loss of surface water downstream as the construction site streambed absorbs water and to prevent a sudden increase in stream turbidity.  Monitor downstream during re-watering...
	b) Pumping equipment must be staged away from the rivers; except for the pump hose, which may extend down to the edge of the rivers.  Pump intakes must be screened with 3/32 inch or smaller mesh on the end of pump hose to filter-out aquatic organisms....
	c) Place a spill containment enclosure around the pump and or generator to contain gas, oil or other fluids.


	B. Minimize Heavy Equipment Impacts to Aquatic and Riparian Habitats:  (Sources: USFWS 2007, WDFW and USFS 2005)
	1. Establish staging areas (used for construction equipment storage, vehicle storage, fueling, servicing, hazardous material storage, etc.) at least 150 feet away from streams in a location and manner that will preclude erosion into or contamination o...
	2. All equipment used for instream work shall be cleaned and leaks repaired prior to entering the project area.  Remove external oil and grease, along with dirt and mud prior to construction.  Thereafter, inspect equipment daily for leaks or accumulat...
	3. Heavy equipment used for in-water work will use bio-degradable hydraulic fluids.
	4. If the project includes excavation of the streambed or banks, those work areas shall be isolated from flowing waters to protect water quality and minimize turbidity.
	5. All equipment shall be cleaned of all dirt and weeds before entering the project area to prevent the spread of noxious weeds.
	6. Equipment used for instream or riparian work shall be fueled and serviced in an established staging area located at least 150 feet away from streams.  When not in use, vehicles shall be stored in the staging area.
	7. Minimize the number and length of stream crossings and access routes through riparian areas.  Stream crossings and access routes should be at right angles.
	8. Heavy equipment will follow planned routes of access, will travel across dry, un-wetted substrates to the extent possible, and will only cross wetted channels at designated locations.
	9. Existing roadways or travel paths will be used whenever reasonable.  Minimize the number of new access paths to minimize impacts to riparian vegetation and functions.
	10. Project operations must cease under high flow conditions that inundate the project area, except for efforts to avoid or minimize resource damage.
	11. Initiate rehabilitation of all disturbed areas in a manner that results in similar or better than pre-work conditions through spreading of stockpiled materials, seeding, and/or planting with locally native seed mixes or plants.  Planting shall be ...




	31 10 00 - Site Clearing
	PART 1 -  GENERAL
	A. Section Includes:
	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	B. Related Sections:
	1. Division 31 Section “Earth Moving”
	2. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 DEFINITIONS
	A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. On site disturbed native soil:  Native soil that has been stockpiled within the limits of project.
	C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of ...
	D. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 SUBMITTALS
	A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.5 PROJECT CONDITIONS
	A. Improvements on Adjoining Property:  No work shall be performed on Adjoining Property.
	B. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	C. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	D. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction:
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 EXISTING UTILITIES
	A. Locate and identify existing utilities.

	3.3 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction:
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. All trees within the project limits of disturbance and in conflict with the new improvements shall be removed.  All such wood refuse is considered waste and the Colville Tribe has no interest in retaining these items.  Contractor to remove and disp...
	3. Contractor to trim tree branches and foliage to accommodate both egress and ingress of traffic along the length of the road.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated:
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to 95% of maximum dry density per ASTM test method D 1557.


	3.4 SITE IMPROVEMENTS
	A. Remove debris fill as indicated on the plans to facilitate new construction.
	B. Remove or abandon in place above- and below-grade site improvements as indicted on the plans.

	3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. STORAGE OF SOIL MATERIALS:
	See Division 31 Section “Excavation” for material stockpile specifications.
	END OF SECTION 31 10 00



	31 20 00 - Earth Moving
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work includes site earthwork including excavation, subgrade verification, backfill and fill, compaction, grading, wet weather provisions, disposal of excess and waste materials, field quality control, and protection.
	B. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	C. Contractor shall have one (1) copy of the 2016 WSDOT Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	D. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1. Division 31 Section “Site Clearing”
	2. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 DEFINITIONS
	A. On site undisturbed native soil:  All soil beneath the topsoil layer of the soil profile.
	B. On site previously disturbed native soil:  Native soil that has been stockpiled within the limits of project to be used for fill in areas other than roadway improvements.
	C. Stripped topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	E. Fill:  Soil materials used to raise existing grades.
	F. Sub grade:  Uppermost surface of an excavation or the top surface of a fill or backfill.

	1.4 QUALITY ASSURANCE
	A. Soil Testing:
	1. The Colville Tribe will engage a Geotechnical Consultant to test soil materials proposed for use in the work, and for quality control testing during excavation and fill operations.
	2. Samples of materials shall be furnished to the Geotechnical Consultant by the Contractor, at least one (1) week before their anticipated use.
	3. Under this contract, smooth out areas for density tests and otherwise facilitate testing work as directed.


	1.5 SUBMITTALS
	A. Contractor shall submit samples of earthwork materials to the material testing consultant, at least one (1) week before their anticipated use.
	B. Contractor shall submit a gradation summary of the following to the Engineer for approval:
	1. All earthwork products and aggregate materials brought to the site.


	1.6 SUBMITTALS
	A. Material Test Reports as follows:
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 1557.



	PART 2 -  PRODUCTS
	2.1 NONSTRUCTURAL FILL
	A. Nonstructural fill (habitat mounds) shall conform to WSDOT Standard Specification, Section 9-03.15 Native Material for Trench Backfill.   Material shall be capable of being compacted as specified under the weather conditions prevailing at the time ...

	2.2 STRUCTURAL FILL
	A. Structural fill (rock spread footing foundation and roadway embankments) shall conform to WSDOT Standard Specifications, section 9-03.14 (3) Common Borrow.  Material shall be capable of being compacted as specified under the weather conditions prev...


	PART 3 -  EXECUTION
	3.1 EXCAVATION
	A. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations or dimensions, without specific direction of the Colville Tribe.  Unauthorized excavation, as well as remedial work directed by the Colville Tribe, shall ...
	1. Backfill and compact unauthorized excavations with structural fill as specified herein.

	B. Over-excavation:  In certain areas where soft spots occur in the subgrade, satisfactory sub-grade shall be achieved by over-excavation and replacement with structural fill material or lean mix concrete:
	1. Location and extent of soft spot areas to be verified by Colville Tribe's Geotechnical Consultant in the field.

	C. Stability of Excavations:  Slope the sides of excavations to comply with local codes and ordinances having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or stability of material excavated.  Maintain side...
	D. Dewatering:  Prevent surface water and subsurface or ground water from flowing into excavations and from flooding project site and surrounding area:
	1. Do not allow water to accumulate in excavations.  Remove water to prevent softening of foundation bottoms, undercutting footings, and soil changes, detrimental to stability of subgrades and foundations.  Provide and maintain pumps, well points, sum...
	2. Establish and maintain temporary drainage ditches and other diversions outside excavation limits for each structure to convey water.  Do not use trench excavations as temporary drainage ditches.

	E. Material Storage:  Stockpile excavated materials as required.  Place, grade, shape and cover stockpiles for proper drainage, and to prevent accumulation of excess moisture:
	1. Locate and retain soil materials away from edge of excavations.
	2. Dispose of excess soil material in designated areas and waste materials legally off-site.

	F. Excavation for Pavements:  Cut surface under pavements to comply with cross-sections, elevations and grades as shown within a tolerance of plus or minus 0.10-foot.
	G. Excavation for Trenches:
	1. Excavate trenches to the depth indicated or required.  Carry the depth of trenches for piping to establish the indicated flow lines and invert elevations.
	2. Where rock is encountered, carry the excavation 6-inches below the required elevation, and backfill with a 6-inch layer of bedding material.
	3. Grade bottoms of trenches as indicated, notching under pipe bells, to provide solid bearing for the entire body of the pipe.

	H. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees F.

	3.2 SUBGRADE VERIFICATION
	A. Following site preparation and excavation for the building, paved surfaces and roadways, the exposed subgrades shall be observed and approved by the Colville Tribe's Geotechnical Consultant.
	B. Over-excavate any soft, loose or disturbed soils identified by the Geotechnical Consultant, and replace with compacted structural fill.
	C. If required by Geotechnical Consultant, provide equipment and labor for proof rolling.

	3.3 BACKFILL AND FILL
	A. For backfill of all excavations, use material sampled and tested by the Colville Tribe's Geotechnical Consultant.
	B. All fill used for the following shall be structural fill:
	1. Fill beneath footings and foundations.
	2. Backfill against footings, foundations, and structural walls, except 18-inches of gravel backfill for walls shall be placed immediately adjacent to structures for drainage, unless otherwise shown on the drawings.
	3. Fill beneath building slabs.
	4. Fill within 3-feet vertically of the base of pavements.

	C. Fill beneath areas to be landscaped shall be nonstructural fill.
	D. Backfill excavations as promptly as work permits, but not until completion of the following:
	1. Acceptance by Colville Tribe's Representative of construction below finish grade including, where applicable, waterproofing, damp-proofing, piping, conduits and perimeter insulation.
	2. Inspection, testing, approval and recording locations of underground piping and conduits.  Coordinate locations with surveyor for as-built survey.
	3. Removal of concrete formwork.
	4. Removal of shoring and bracing and backfilling of voids with satisfactory materials.
	5. Removal of trash and debris.

	E. Ground Surface Preparation:
	1. Remove vegetation, debris, unsatisfactory soil materials, obstructions, and deleterious materials from ground surface prior to placement of fills.
	2. When existing ground surface has a density less than that specified under "Compaction" for the particular area classification, break up the ground surface, pulverize, moisture-condition to within 2 percent of the optimum moisture content, and compa...

	F. Placement and Compaction:  Allowable thickness of fill lifts will depend on the material type and compaction equipment used.  In no case place backfill and fill materials in layers more than 8-inches in loose depth for material compacted by heavy c...
	1. Before compaction, moisten or aerate each layer as necessary to provide the optimum moisture content.
	2. Compact each layer to required percentage of maximum dry density or relative dry density for each area classification.
	3. Do not place backfill or fill material on surfaces muddy, frozen, or containing frost or ice.


	3.4 COMPACTION
	A. General:  Control soil compaction during construction providing minimum percentage of density specified for each area.
	B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following percentages of maximum dry density determine, in accordance with ASTM D 1557 ("Modified Proctor”):
	1. Structures:  Compact top 12-inches of subgrade where exposed, and each layer of backfill or fill material to 95 percent of maximum dry density.
	2. Lawn or Unpaved Areas:  Compact top 12-inches of subgrade and each layer of backfill or fill material to 85 percent of maximum dry density.
	3. Pavements:  Compact top 18-inches of subgrade and each layer of backfill or fill material to 95 percent of maximum dry density.
	4. Utility Bedding and Backfill:  Compact each layer of bedding and backfill to 95 percent of maximum dry density.

	C. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned before compaction, uniformly apply water to surface of subgrade, or layer of soil material.  Prevent free water from appearing on surface during or subsequent ...
	1. Remove and replace, or scarify and air dry, soil material too wet to permit compaction to specified density.
	2. Soil material removed because it is too wet to permit compaction may be stockpiled or spread and allowed to dry.  Assist drying by disking, harrowing or pulverizing, until moisture content is reduced to a satisfactory value.


	3.5 GRADING
	A. General:  Uniformly grade areas of work including adjacent transition areas.  Smooth finished surface within specified tolerances, compact with uniform levels or slopes between points where elevations are shown, or between such points and existing ...
	B. Compacted as specified, and to required elevation.  Provide final grades within a tolerance of 1/2-inch when tested with a 10-foot straightedge.
	C. Compaction:  After grading, compact surfaces to the depth and percentage of maximum density for each area classification.

	3.6 WET WEATHER PROVISIONS
	A. Schedule earthwork operations to minimize the potential for erosion, siltation, and disturbance of site soils.
	B. Perform earthwork operations in discrete areas as required, to minimize the exposure of disturbed soils to wet weather.
	C. Compact exposed soil to reduce the infiltration of rain water.
	D. Direct surface water away from fills and excavations.
	E. Provide temporary pumping equipment to keep excavations and construction free of water.
	F. Soils which become too wet for compaction shall be removed and replaced with compacted structural fill.

	3.7 DISPOSAL OF EXCESS AND WASTE MATERIALS
	A. Transport acceptable excess excavated material to permanent habitat mounds in approved areas on the Colville Tribe’s property.  Remove any unused excess excavated material from the site and dispose of legally off the Colville Tribe’s property prior...
	B. Remove waste materials, including unacceptable excavated material, trash and debris, and dispose of legally off the Colville Tribe's property at contractor’s expense.

	3.8 FIELD QUALITY CONTROL
	A. Quality Control Testing During Construction:  Allow Colville Tribe's Geotechnical Consultant to observe, test and approve subgrades and fill layers before further construction work is performed.
	B. If subgrades or fills which have been placed are below specified density, provide corrective work as specified at no additional expense.

	3.9 PROTECTION
	A. Protect newly graded areas from traffic and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades in settled, eroded, and rutted areas to specified tolerances.
	C. Reconditioning Compacted Areas:  Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, scarify surface, reshape, compact to required density and provide other corrective work as specified, with rete...



	31 23 13 - Subgrade Prep
	PART 1 -  GENERAL
	1.1 description of work
	A. This work specified in this section includes furnishing all labor, materials, and equipment for preparation of subgrade surfaces prior to backfilling with fill material.

	1.2 RELATED DOCUMENTS
	A. The Contractor shall be responsible for excavation and stockpiling of materials to final design lines.  The plan sheets provided as a part of these contract documents outline a schematic of the excavation.
	B. Related Sections:
	1. Division 31 Section “Erosion and Sedimentation Controls”


	1.3 SUBGRADE PREPARATION PLAN
	A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions. If excavated materials intended for fill and backfil...

	1.4 STORAGE OF SOIL MATERIALS
	A. Stockpile excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions. Stockpile soil materials away from edge of excavations in locatio...

	1.5 SUBGRADE INSPECTION
	A. Notify Contracting Officer when excavations have reached required subgrade. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed. Reconstruct sub...


	PART 2 -  PRODUCTS (NOT USED)
	PART 3 -  EXECUTION (NOT USED)

	31 23 19 - Stream Bypass & Dewatering
	PART 1 -  GENERAL
	1.1 Description of work
	A. This work specified in this section includes furnishing all labor, materials, and equipment for diversion and control of all surface water or groundwater from any source.  It includes construction, maintenance, and removal of all temporary diversio...

	1.2 RELATED DOCUMENTS
	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. The Contractor shall be responsible for final design, installation, maintenance and removal of the dewatering system as required for completion of the work.
	C. Related Sections:
	1. Division 1 Section “Avoidance and Minimization Measure (Fish)”


	1.3 STANDARD SPECIFICATIONS
	A. All work to be performed and materials to be used shall be in accordance with the 2016 Standard Specifications and Standard Plans for Road, Bridge, and Municipal Construction, as published by the Washington State Department of Transportation (WSDOT...
	B. Contractor shall have one (1) copy of the 2016 Standard Specifications and all amendments therein, and applicable WSDOT Standard Plans at job site.
	C. Standard Specifications apply only to performance and materials and how they are to be incorporated into the work.  Legal/contractual relationship sections and the measurement and payment sections do not apply to this document.

	1.4 SUBMITTALS
	A. The Contractor shall submit a detailed dewatering plan to Contracting Officer and their engineer for approval and distribution prior to mobilization.  The dewatering plan shall include number and size of pumping units, piping, point of discharge, f...

	1.5 WATER DIVERSION PLAN
	A. Within fifteen calendar days (15) after receipt of notice of award, the Contractor shall submit to the Contracting Officer, plans showing the methods proposed to use to divert and control water originating from any source.  These plans shall includ...

	1.6 PROTECTION FROM DAMAGE
	A. The Contractor shall be responsible for protecting the work from damage by water originating from any source.  The Contractor is responsible for stream flows for the construction period. The Contractor shall leave no obstruction to these flows in t...

	1.7 DIVERSION
	A. The Contractor shall be responsible for the diversion of the flows from the stream around the worksite and returning them to the stream downstream of the worksite.  Check dams or other approved products, or other means shall be used to divert water...

	1.8  REMOVAL OF WATER.
	A. The Contractor shall provide and maintain at all times during construction, ample means and devices with which to promptly remove to the best condition feasible and properly dispose of all water entering the excavation or other parts of the work wh...
	B. Water shall be drawn down in small incremental portions and observed of trapped fish and other aquatic species.  The Contractor shall coordinate with the Owner when they are planning on dewatering.  The Colville Tribe will rescue and relocate fish ...

	1.9 DISCHARGE OF WATER
	A. The Contractor shall discharge the water from the work in a suitable manner with erosion control Best Management Practices in place.  Discharge velocity from bypass channels, pipes, or hoses may need to be reduced, and discharge areas protected wit...
	1. Dewatering Pump Discharge Point:  water shall be discharged/pumped landward towards the top of bank, outside of the active flood plain.  All pumped water shall utilize an energy dissipation structure, which creates a maximum flow velocity within th...


	1.10 QUALITY CONTROL
	A. The Contractor shall establish and maintain quality control by visual inspection to assure compliance with the Drawings and specifications of all operations required for diversion and control of water including.  The records of such inspection and ...


	PART 2 -  PRODUCTS
	2.1 DEWATERING AND SUMP PUMPS
	A. Dewatering and sump pumps shall be noise attenuated driven (diesel).  The Contractor shall be responsible for costs associated with obtaining the necessary power.  (Note: No potential power hookup at the site; Contractor shall provide diesel powere...


	PART 3 -  EXECUTION (NOT USED)
	PART 4 -  MEASUREMENT AND PAYMENT (NOT USED)

	32 12 18 - Aggregate and Rock Material 05-26-2017
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work includes constructing rock spread footing, gravel road surface and granular free draining backfill.
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1.3 STANDARD SPECIFICATIONS
	1.4 SUBMITTALS


	PART 2 -   PRODUCTS
	A. The gravel road surface (bridge approach) shall conform as specified in Section 9.03.9(3) of the WSDOT Standard Specifications.
	A. The rock used for rock spread footing shall meet the requirements of Section 9.13-4 CLASS A of the WSDOT Standard Specifications.
	A. Granular free draining compacted rock backfill shall conform as specified in Section 9-03.10 of the WSDOT Standard Specifications.

	PART 3 -  EXECUTION
	A. Aggregates shall be tested per WSDOT Standard Specification Section 9-03.20 of the WSDOT Standard Specifications.
	A. Crushed surfacing base course shall be placed and compacted in conformance with Section 4-04.3 of the WSDOT Standard Specifications.


	31 25 00 - Erosion & Sedimentation Controls
	PART 1 -  GENERAL
	1.1 Description of work
	A. Work in this section consists of temporary measures shown in the plans, specified in these specifications, proposed by the Contractor and approved by the Engineer, or required by governing regulations and permits for the prevention of accelerated s...
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Department of Ecology Stormwater Management Manual for Eastern Washington.
	C. National Pollutant Discharge Elimination System (NPDES) Permit.
	D. Related Sections:
	1.3 STANDARD SPECIFICATIONS
	1.4 SUBMITTALS

	A. Product data for products proposed for use such as matting and filter fabric.

	PART 2 -  PRODUCTS
	2.1 TEMPORARY DIVERSION DAM
	A. The temporary diversion dam used to divert and bypass water shall conform to the requirements of Section 8-01.3(1) of the WSDOT Standard Specifications.
	2.2 SILT FENCE

	A. Filter fabric shall be geotextile material meeting the requirement of Section 9-33 Table 6 of the WSDOT Standard Specifications.
	B. Posts shall be either wood or steel. Wood posts shall have minimum dimensions of 1¼-inches by 1¼-inches by the minimum length shown in the Plans. Steel posts shall have a minimum weight of 0.90 lbs/ft.
	2.3 MAINTENANCE

	A. Maintain the erosion control measures and facilities in proper condition so that they will individually and collectively perform the functions for which they were designed.  In order to insure the effectiveness and proper maintenance of the measure...
	2.4 STABILIZATION

	A. Stabilize all slopes, channels, ditches or any disturbed area as soon as possible after the final grade or final earthmoving has been completed.  Upon completion of the project, stabilize all areas which were disturbed by the project to prevent acc...
	2.5 EARTHWORK

	A. Control excavation for site work operations.  Stockpile the material removed from the excavation in areas where a minimum of sediment will be generated and where other damage will not result from the piled earth.  Stockpile topsoil separately and r...
	B. Protect all stockpiled soil materials from erosion through the use of Visqueen sheeting or similar temporary measures.
	C. Any area stripped of vegetation, where no further work is anticipated for a period of 14 calendar days, shall be immediately stabilized with an approved erosion control method such as seeding, mulching, netting, erosion control blankets, etc.
	D. All disturbed areas shall be promptly and thoroughly stabilized against erosion during periods of wet weather, particularly when work is not being performed at the site.
	2.6 EROSION/SEDIMENT CONTROL PLAN

	A. The temporary erosion and sediment control plan shall include/incorporate, at a minimum, those items specified on the drawings and specified in the specifications.

	PART 3 -  EXECUTION (NOT USED)

	32 72 00 - Stream Restoration
	PART 1 -  GENERAL
	1.1 DESCRIPTION OF WORK
	A. Work consists of constructing new streambeds at locations noted on the Plans. Work also includes re-use of onsite streambed material. All work shall be in accordance with the Plans, these Specifications, and the WSDOT Standard Plans in conformity w...
	1.2 RELATED DOCUMENTS

	A. Drawings and General Provisions of the Contract, including General and Supplementary Conditions, and Division 01 Specification Sections, apply to this section.
	B. Related Sections:
	1.3 STANDARD SPECIFICATIONS

	C. WSDOT Standard Specifications:
	1.2 SUBMITTALS

	A. Submittal Procedures:  Requirements for submittals.
	B. Product Data:  Submit gradation and size data on streambed gravels, cobbles and boulders to be delivered to the site.
	1.3 CLOSEOUT SUBMITTALS

	A. Execution and Closeout Requirements:  Requirements for submittals.
	B. Project Record Documents:

	PART 2 -  PRODUCTS
	2.1 Streambed Mix
	A. Table 5. Streambed material gradation. The streambed mix must include a minimum of 5% to a maximum of 10% fines to be non-porous. Subscripts refer to the particle size percentile. Diameters are in inches.
	B. Streambed mix must be prepared according to the following mixing ratios:
	 1 part one-man habitat boulders, WSDOT 9-03-11(4)
	 1 part 10” to 12” streambed cobbles, WSDOT 9-03.11(2)
	 3 parts existing native streambed material approved by the Project Engineer on site. If it is determined by the Project Engineer, that there is not enough suitable native material available on site, streambed material must be imported, WSDOT 9-03.11...
	C. Each streambed mix must also include a minimum of 5% to a maximum of 10% fines to be non-porous. Approved WSDOT streambed sediment mix or native streambed material removed and stockpiled on site will constitute these fines to prevent subsurface flo...
	D. Each streambed channel up and downstream of each bridge are to be regraded with the same proposed cross section and streambed material as inside the bridge. See the design drawings for the extents of such regrading. This action will prevent erosion...
	E. The attached drawings provide plan, profile, and cross section views. See design plans and bridge design drawings the drawings for additional bridge specifications, channel configuration and streambed mix locations.

	2.3  CLASS a sCOUR pROTECTION rOCK
	Class A Scour Protection Rock to be WSDOT Standard Specification 9-13.4

	PART 3 -  EXECUTION
	A. Protect structures, culverts, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by streambed mix and scour protection rock installation.
	B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, debris, obstructions, and deleterious materials from ground surface as specified in Division 2 Section “Clearing and Grubbing.”
	C. Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section “Erosion Control,” during streambed mix and scour protection rock installation.
	A. Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	a) Remove rock to lines and grades indicated to permit installation of permanent construction.

	2. Sort and stockpile engineer-approved existing streambed sediments including sand and gravel for re-use in the streambed mix material.

	A. Notify Contracting Officer when excavations have reached required subgrade.
	B. If Contracting Officer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Contracting Officer, without additional compensation.
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosive actions.
	1. Stockpile soil and approved streambed materials away from edge of excavations in location(s) approved by Contracting Officer. Do not store within drip line of remaining trees.

	A. Place and compact scour protection rock and streambed mix in excavations as shown on the plans.
	B. Place scour protection rock and streambed mix on subgrades free of mud, frost, snow, or ice.
	A. Place backfill and fill materials in layers not more than 24 inches in loose depth for material compacted by heavy compaction equipment, and not more than 24 inches in loose depth for material compacted by hand-operated tampers.
	B. Compact scour protection rock and streambed mix to 85% of maximum dry unit weight
	C. In the exposed areas of scour protection rock, use stockpiled topsoil to fill interstitial spaces, cover with 6 inches of topsoil and hydroseed or hand seed with spreaders.
	A. General: grade areas to the cross-section and low flow channel as shown in the plans. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.

	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.

	A. Disposal: Transport surplus satisfactory soil to designated storage areas on Colville Tribe’s property. Stockpile or spread soil as directed by Contracting Officer. Disposal is at contractor’s expense.
	1. Remove waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Colville Tribe’s property.
	2. Remove culverts as shown in the plans and legally dispose of them off Colville Tribe’s property.


	PART 4 -  MEASUREMENT AND PAYMENT (NOT USED)
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