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INTRODUCTION 
The Winter Lake Restoration Project is being undertaken by The Nature Conservancy (TNC), the Oregon 
Department of Fish and Wildlife (ODFW), the Beaver Slough Drainage District (BSDD) and the China 
Camp Creek Gun Club (CCGC). The partners are evaluating enhancements to fish and wildlife habitat and 
restoring fish access into approximately 400 acres of freshwater tidal floodplain adjacent to the Coquille 
River near river mile (RM) 22. Figure 1 shows the project vicinity. The project area is shown as Unit 2 on 
Figure 2; the Unit 2 property is owned by ODFW and the CCGC.  

Separate from, but in coordination with, this project is the proposed replacement of the tide gate 
structure located at the southwestern corner of the project area (China Camp Creek project); the 
replacement is being undertaken by the BSDD. The replacement of the tide gate structure with 
additional culverts and muted tidal regulator gates will provide improved water management and fish 
passage into and out of the drainage district.  

Project objectives include: 1) provide fish access into Unit 2, particularly during the over-wintering 
period (November to April); 2) maximize habitat accessible to fish within Unit 2 and improve habitat 
quality for multiple species; 3) improve flexibility and control for BSDD for the drainage system; and, 4) 
ensure no adverse effects to adjacent landowners. Separate from this design, the design of the tide gate 
structure also seeks to improve fish access into and egress from Units 1 and 3, as feasible. 

Specific restoration actions considered include excavation or reconnections of remnant tidal channels 
within Unit 2, filling of interior drainage canals, excavation of a new drainage canal and berm, grading of 
wetlands, placement of excavated material for microtopography, improvements to existing berms, and 
revegetation with native riparian and wetland plant species. In addition, ODFW is interested in allowing 
future passive recreational access to their property via the construction of a small parking area and one 
or more trails; however, this is not included in this design. The CCGC is interested in continuing to use 
their property for hunting and continuing to allow cattle grazing on a portion of their property. 
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This technical memorandum documents the 60% design for the Winter Lake Project. This memorandum 
builds upon the information provided in the Alternatives Evaluation Memo (Tetra Tech 2014a) and the 
30% Design Memo (Tetra Tech 2014b). The scope of this memo is to (1) briefly describe all proposed site 
features; (2) document the basis of design for project features; (3) characterize these features and 
provide supporting analysis; (4) estimate material quantities and construction costs; (5) support the 60% 
design plans (see Attachment 1); and (6) provide the first draft of construction specifications (see 
Attachment 3). 

 

 

Figure 1. Project Vicinity Map. 

Project Area 
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Figure 2. Project Area – Unit 2. 
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The proposed project and features were initially described in the 30% Design Memo (Tetra Tech 2014b). 
Additional details have been developed for the 60% design and are included in the complete list of all 
project features below: 

• Construct or modify perimeter berms around Unit 2 with a 14-foot top width, 2:1 slopes above 
existing ground on the canal side and 5:1 slopes on the interior side. All berms to be constructed 
to 6.5 feet elevation (North American Vertical Datum 1988, NAVD88). A six-inch thick layer of 
crushed gravel (2.5-inch minus) will be placed on top of the berms and compacted for a driving 
surface and to protect from wind/wave erosion. Berms will be met and matched near the tide 
gate structure by the separate BSDD China Camp Creek project that is not included in this 
design. 

• Construct a primary channel to connect to the proposed new culvert and tide gate structure 
(designed and constructed by others) at the southwest corner of the CCGC property. The 
primary channel will have a 50-foot bottom width adjacent to the new culvert/tide gate 
structure, transitioning to a 25-foot bottom width approximately 2,700 feet upstream. The total 
length of the primary channel is approximately 21,850 feet (4.1 miles). 

• Construct secondary channels or connections to existing remnant channels throughout Unit 2. 
Approximately 4,500 feet of secondary channel or connector channel will be constructed, but 
will provide connections to more than 15,000 feet (3 miles) of existing remnant channels. 

• Construct tidal depressions/marshes on the CCGC property totaling approximately 13.6 acres. 
• Excavate/reroute China Camp Creek to a new North-South Canal that will run along the east side 

of the CCGC property and connect to the South Canal and culverts/tide gates for Unit 1. 
• Backfill approximately 1,900 linear feet of the existing China Camp Creek canal between the 

ODFW and CCGC properties that will no longer convey China Camp Creek. 
• Backfill two primary interior drainage ditches (approximately 3,900 linear feet) on the ODFW 

property. 
• Place excavated material in the western part of the ODFW and CCGC properties to 5.0 feet 

elevation (NAVD88) to provide a diversity of elevations for habitat complexity. 
• Capture spring flows as feasible along the eastern boundary of the ODFW property, while 

allowing the northern spring flows to continue into the canal on north side of Unit 2. 
• Install a 48-inch HDPE pipe with screw-type gate to allow future manual opening to facilitate 

drain down in spring and possible connection to China Camp Creek during the overwintering 
period. 

• Install berm along the east side of the new North-South Canal to protect the Waterman 
property (berm to be constructed to same dimensions as the Unit 2 perimeter berms). Install 
three 48-inch HDPE pipes with top-hinged flap tide gates for localized drainage of three drainage 
ditches into the new North-South Canal. 

• No recreation features are included in the design. 
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Existing Conditions 
This section describes data that were used in developing the design and a brief summary of conditions 
on the site. This information forms the basis for the design of the proposed restoration project. 

Project Datums 
Project mapping and analyses are referenced to the Oregon State Plane South, North American Datum 
of 1983 (NAD83) horizontal projection in units U.S. survey feet and the North American Vertical Datum 
of 1988 (NAVD88) in units of feet. The United States Geological Survey (USGS) operates a gage on the 
Coquille River (USGS Station 14327055) and upstream of both the BSDD and the town of Coquille. The 
datum of the USGS Station 14327055 is provided as -6.39 feet relative to the National Geodetic Vertical 
Datum of 1929 (NGVD29). The datum conversion for this station location to project the elevations 
relative to NAVD88 is 3.612 feet (USACE 2004). Table 1 provides an example of this conversion for the 
gage datum elevation from NGVD29 to NAVD88. 

 
Table 1. Example conversion of observed water surface elevation at the USGS Station 14327055 from NGVD29 to 
NAVD88. 

Reference Elevation (feet) 
NGVD29 -6.39 
Conversion from NGVD29 to NAVD88 3.612 
NAVD88 -2.778 

 

Topography and LiDAR Data 
A topographic survey of the project site was conducted in November 2013 for TNC (Estabrook Land 
Surveying, Inc. 2013). The survey included the following information:  

• Legal property boundary descriptions accepted and filed by the Coos County Surveyor on 
December 19, 2013 

• Topographic survey points, including x, y, z spatial coordinates, and surveyor notations further 
describing the points (e.g. TOP for top of bank and CL for centerline) 

• Spatial coordinates are referenced to the Oregon State Plane South horizontal projection using 
the horizontal datum of the North American Datum of 1983 (NAD83) in units U.S. survey feet 
and the North American Vertical Datum of 1988 (NAVD88) in units of feet 

The main purpose of the survey was to obtain data for the drainage canals and to create a topographic 
base map for the ground elevations on the project site that will be used for design drawings developed 
in the next project phase. In addition to the ground survey data, aerial LiDAR data were available for the 
project area from the Oregon Department of Geology and Mineral Industries (DOGAMI 2013 and 2009). 
A topographic base map, with one foot contours, was developed for the project site using the combined 
ground survey and LiDAR data. 
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Geotechnical Data 
A geotechnical study was conducted by PBS Engineering and Environmental (2013) for the tide gate 
design and included eleven borings advanced in November 2011 in the project area and general 
recommendations for berm construction. The following discussion summarizes this study. The project 
area soils are mapped as consisting primarily of three layers: a layer of fill material at existing berm 
locations (excavated from canal dredging or imported) consisting of very soft to medium stiff silt with 
trace to some silt, sand, and organics (thickness from two to eight feet); marsh and peat soils (very soft 
organic silt or organic clay, observed from depth of two to 15 feet below ground surface); and alluvium 
consisting of unconsolidated or normally consolidated very soft to medium stiff sand, silt, and clay 
(observed to termination depth of borings from 31.5 to 141.5 feet below ground surface). These layers 
were observed in most or all borings. Saturated soil conditions were observed at depths from 2.5 to 7.5 
feet below ground surface, depending on the elevation of the location (borings from areas with higher 
fill on berms had water levels deeper below the ground surface). 

Construction of proposed raised and new berms requires placement of 0.5 to 4.5 feet of fill above the 
existing ground surface. Using levee design recommendations from the U.S. Army Corps of Engineers 
(USACE 2000), safety factors of 1.0 to 1.4 for slope stability are recommended. Slopes ranging from 2:1 
to 5:1 result in greater safety factors than recommended in the Corps design manual. PBS (2013) 
recommended a freeboard of 2 feet above the normal high water level for seismic and wind/wave 
erosion stability. Cut-off trenches beneath the new berm to reduce the potential for seepage were 
recommended for consideration, although the existing soils are of low permeability and the risk of 
seepage is likely fairly low. Installing pipes through the berms provides a potential pathway for seepage 
and design of cut-off walls or other measures to minimize this concern should be considered. It was also 
anticipated that raised or new berms could experience settlement during and after construction, from 
either consolidation of placed material or settlement of the foundation soils due to the extra weight. An 
estimate of settlement from 0.5 to 1 foot may be possible. Placement of berm materials in layers with 
compaction of each layer can reduce settlement due to consolidation and placement of extra material 
on the berm to compensate for potential settlement of the foundation soils are two possible ways to 
minimize this concern. In areas where only 2 feet or less of fill will be placed, stability and settlement 
concerns are minimal. 

Site Access 
The project site currently can be accessed from South Cedar Point Road and the tide gate structure. The 
BSDD needs to access the canals and berms for on-going maintenance and typically uses the South 
Cedar Point Road access. A number of the existing berms have eroded over time and it is desirable to 
consider placing a gravel surface on all berms for ease of future access and maintenance, as well as for 
erosion protection during winter when water levels are near the top of the berm. ODFW is currently 
negotiating a long-term access agreement that may provide an alternate access route. 

Existing Drainage System 
The BSDD operates and maintains the system of canals and the culverts/tide gates at the river. There are 
currently two eight-foot diameter circular corrugated metal culverts with an invert elevation of -4 feet 
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NAVD88 and standard top-hinged flap tide gates that allow exchange to and from the drainage district. 
Unit 2 is generally surrounded by canals, the primary canals being: 1) the East Canal that flows east-west 
from the tide gate structure; 2) the North Canal that flows north-south from the tide gate structure; 3) 
the China Camp Creek canal that flows east-west between the ODFW and CCGC properties; and 4) the 
canal along the north side of the ODFW property. There are also two secondary drainage canals within 
the ODFW property. The drainage canal and tide gate system serves to control water levels within the 
drainage district and facilitate agricultural uses. The drainage canals and tide gates are particularly 
important to provide drain out in the spring. The design needs to ensure that the BSDD can continue to 
operate the system to facilitate the on-going land uses of the district landowners.  

Separate from, and not part of this design, the BSDD is replacing the culverts and tide gate structure. 
The proposed new culverts will allow for separate operation of Units 1, 2, and 3. The new culverts will 
be 8-feet high by 10-feet wide concrete box culverts at an invert elevation of -2 feet NAVD88 with knife 
gates that will allow much longer opening time periods for fish access. There will be one culvert/gate to 
operate Unit 3, four culverts/gates to operate Unit 2 and two culverts/gates to operate Unit 1. The 
increased number and size of the culverts will accommodate substantially more volume of water and 
allow for faster exchange of water, particularly during the spring drain-out season. 

Design Criteria 
The following design criteria were developed and refined during the alternatives evaluation process. 

• Hydrologic Criteria 

• Isolate Unit 2 to the extent required to allow independent operation and control of water 
levels. 

• Provide flexibility for future adaptive management of water levels to benefit all units. 
• Ensure design does not raise 100-year water surface elevations. 
• Ensure design does not reduce ability of BSDD to drain out Units 1 and 3 in spring. 
• Ensure design does not raise groundwater levels in Units 1 and 3 that would cause adverse 

impacts. 
• Minimize conditions that would increase mosquito populations. 
• Ensure design of any new main canals provide sufficient capacity to maintain ability of BSDD 

to drain out Units 1 and 3 in the spring. 

• Habitat Criteria 

• Allow fish access into and egress out of Unit 2 and minimize potential for stranding. 
• Provide suitable coho overwintering habitat, including diverse water depths and 

structure/cover. 
• Improve water quality conditions (i.e. temperature, dissolved oxygen). 
• Enhance habitat for multiple species including waterfowl, shore birds, Neotropical migratory 

birds, raptors, mammals, amphibians, and fish. 
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• Restore native plant communities as much as practicable given property elevation 
constraints. 

• Minimize habitat for non-native fish species. 

• Civil Design Criteria 

• Modified berms should provide sufficient width and slopes for regular operation and 
maintenance access to canals, culverts, tide gates, and other on-site features.  

• Berm construction materials will provide suitable stability to minimize erosion when 
overtopped during annual flooding. 

• Elevation of berms to be of sufficient height to ensure appropriate isolation of Unit 2 during 
the summer and fall, but not affect flood flows. This elevation was determined to be 6.5 feet 
NAVD88. 

• To avoid potential effects on the floodplain water surface elevations, design will balance 
excavation and fill quantities as feasible and minimize any net import of material. 

Hydraulic Performance of Selected Alternative 
The hydraulic modeling of the selected alternative was described in detail in the 30% Design Memo 
(Tetra Tech 2014b). Key points are briefly summarized here as well as a description of the no-rise 
evaluation.  

 Evaluation of Spring Drain Out in the BSDD Canals and Properties 
Improvements in the rate of the spring drain out occur with the proposed installation of the new 
culverts and tide gates and with the Unit 2 selected alternative. This is due to the much greater capacity 
of the new culverts/tide gates for drainage. Minor fluctuations (up to 0.3 feet) may occur towards the 
end of the drain out period during higher tidal elevations in the Coquille River. Incremental adjustment 
of the tide gates during the spring drain out would likely minimize any potential elevation of water in the 
East Canal and areas to the east in Unit 1. 

Evaluation of Effects on China Camp Creek Upstream of BSDD within Garden 
Valley 
The selected alternative was compared with the existing conditions at a modeled cross section located 
in the lower portion of Garden Valley and approximately 650 feet upstream of Highway 42. Spring drain 
out for this location was shown to occur faster and to a slightly lower elevation than under existing 
conditions. Water surface elevation increases of less than 1 foot may occur during the summer and fall 
periods during the highest tide fluctuations. These increases are due to the higher capacity of the 
proposed culverts and tide gates and can likely be reduced by reduction in the closure set point 
elevation. For example, an additional model simulation was performed for the summer period using a 
closure set point elevation of 2.5 feet NAVD88 for the East Canal gate. The 1 foot reduction of the set 
point elevation results in lower water surface elevations at the evaluated location in Garden Valley.  
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Evaluation of Effects on Groundwater 
Comparisons of the simulated water surface elevations for a representative summer daily tidal cycle 
along the channelized portion of China Camp Creek and approximately 500 feet upstream of the 
proposed location of the north-south canal are presented in Table 2 for the existing conditions, and 
selected alternative with gate closure set point elevations of 3.5 feet and 2.5 feet NAVD88. This 
comparison indicates that the selected alternative results in an increase in the daily range of the tidal 
fluctuation for either of the set point elevations. The average surface water elevation, at high tide, 
increases by 0.31 feet, or 11%, with the gate closure set point elevation of 3.5 feet NAVD88 and 
decreases by 0.10 feet, or 3%, with the gate closure set point elevation of 2.5 feet NAVD88, when 
compared to the existing conditions. Applying the surface water elevation increase of 11% for the 
selected alternative with the set point elevation of 3.5 feet NAVD88 provides a conservatively high 
estimate of increase in the average groundwater elevations of approximately 0.1 feet. Figure 3 shows a 
schematic of the difference in elevation between surface water in China Camp Creek and the 
groundwater table. The predominant soil type mapped for the BSDD by the Natural Resources 
Conservation Service for Coos County (NRCS 1989), are Langlois silty clay loam and Langlois peaty silty 
clay loam. The geotechnical study confirmed the presence of silty clay soils. The estimated hydraulic 
conductivity for these soils is low, at 0.0004 feet/minute (NRCS 1989), indicating the likelihood of very 
slow response of groundwater to surface water fluctuations. We recommend continuing to monitor 
ground and surface water loggers after construction as observation of actual water level changes can 
help guide operation and management of the muted tidal regulator gate set point elevations.  

Table 2. Comparison of Existing and Proposed Canal Elevations during August 15, 2012 Tidal Cycles, with 
Reference to Groundwater Elevations. 

  China Camp Creek Canal Water Surface 
Elevations (FT NAVD88) Groundwater Elevations (FT NAVD88) 

Existing 
Conditions 

Selected 
Alternative 

Set Point 3.5 

Selected 
Alternative 

Set Point 2.5 Logger A Logger B Logger C Logger D 

Average 2.86 3.17 2.76 0.81 0.63 1.23 0.96 

Maximum 3.12 4.01 3.62 0.85 0.67 1.59 1.04 

Minimum 1.52 1.21 1.21 0.77 0.59 1.05 0.89 

Daily Range 1.60 2.80 2.41 0.08 0.08 0.55 0.14 
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Figure 3. Average surface and groundwater elevations during the summer. 

 

Evaluation of Percentage of Time the Tide Gates are Open 
For the proposed selected alternative, the amount of time that the North Canal and East Canal gates will 
be open during the spring drain out period is less than that of the existing conditions (Table 3) with a 
gate closure set point of 3.5 feet NAVD88, while providing the new culverts and tide gates to allow new 
exchange specifically for Unit 2. The tide gates will be open for generally longer percentages of the 
simulated summer (Table 4) and fall (Table 5) periods than the gates for the existing conditions. This 
provides a positive result for increasing fish passage, as well as providing opportunities to flush the 
canals during the summer and fall periods to provide passive irrigation/stock water opportunities and 
decrease the potential for poor canal water quality due to stagnation. During the winter, the gates may 
be adjusted to remain open or partially open when the site is inundated, in order to provide improved 
access for fish into all Units, if supported by the BSDD and landowners. The percentage of open gate 
time can be directly influenced by the selected closure set point elevation, which may be desirable to set 
at a lower elevation during higher tidal cycles as described above regarding the water surface elevations 
in Garden Valley during the summer and fall. 

Table 3. Percent of the simulated spring time period that the tide gates on the North Canal, East Canal, and 
proposed Unit 2 channel are open, when culverts set at 3.5 feet NAVD88 closure point. 

Evaluated Alternative 
North Canal Gates 
(% of time open) 

East Canal Gates 
(% of time open) 

Proposed Unit 2 Channel Gates 
(% of time open) 

Existing Conditions 68 67 -- 

Selected Alternative 43 54 33 
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Table 4. Percent of the simulated summer time period that the tide gates on the North Canal, East Canal, and 
proposed Unit 2 channel are open, when culverts set at 3.5 feet NAVD88 closure point. 

Evaluated Alternative 
North Canal Gates 
(% of time open) 

East Canal Gates 
(% of time open) 

Proposed Unit 2 Channel Gates 
(% of time open) 

Existing Conditions 31 17 -- 

Selected Alternative 45 51 33 

 

Table 5. Percent of the simulated fall time period that the tide gates on the North Canal, East Canal, and 
proposed Unit 2 channel are open, when culverts set at 3.5 feet NAVD88 closure point. 

Evaluated Alternative 
North Canal Gates 
(% of time open) 

East Canal Gates 
(% of time open) 

Proposed Unit 2 Channel Gates 
(% of time open) 

Existing Conditions 18 10 -- 

Selected Alternative 17 24 10 

 

Evaluation of Area of Inundation for Highest and Lowest Tide during the 
Summer 
The inundated area within Unit 2 was computed for the selected alternative during the summer period 
for the highest and lowest tide elevation simulated. These results are shown in Figures 4 and 5. The 
mapped results should be viewed as conservative estimates of inundation, and have the potential to 
slightly over and under predict inundation depths and extents due to the interpolation of the one 
dimensional HEC-RAS model results to the two dimensional inundation surfaces. The resulting water 
surfaces are mapped onto the developed channel surfaces for the selected alternative.  

The key point for tidal inundation is that the tidal cycles are generally confined to the primary and 
secondary channels and constructed marshes during the summer season, thus there is not a significant 
difference between inundated areas. And, even though water may remain in the channels during low 
tides, as long as the high tide then inundates these areas on a daily basis, the flowing water discourages 
mosquito egg laying and/or survival of eggs.  

  



 

Winter Lake 60% Design Memo Page 12 Revised Draft December 2014 
 
 

 

Figure 4. Model predicted inundated areas with less than 0.5 feet of water depth and with greater than 0.5 feet 
of water depth within the canals and Unit 2 for the highest simulated tide and the selected alternative. 
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Figure 5. Model predicted inundated areas with less than 0.5 feet of water depth and with greater than 0.5 feet 
of water depth within the canals and Unit 2 for the lowest simulated tide and the selected alternative. 
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Evaluation of Tidal Exchange within the Canals and Unit 2 Channel 
Summer time typical tidal exchange volume was evaluated for the selected alternative, using both a 
gate closure set point elevation of 3.5 feet and 2.5 feet NAVD88 on the East Canal muted tidal regulator 
gate, by computing the cumulative inflow and outflow volumes for each tide gate during a 
representative 24-hour summer tide cycle. The results are provided in Table 6. The tidal exchange for 
the selected alternative on the North Canal has less inflow and outflow volume than the existing 
conditions, and increased volume exchange for the East Canal. This is due to the altered route of flow 
from China Camp Creek through the East Canal, and operation of the muted tidal regulator gates. 
Reducing the set point elevation for the gates on the East Canal decreases the tidal exchange. 

Table 6. Cumulative flow volume (acre-feet) through the culverts on the North Canal, East Canal, and Proposed 
Unit 2 Channel during the summer time period and for a typical tide cycle between the lower low tide at 
approximately August 15, 2012 9:00 am and the lower low tide at approximately August 16, 2012 9:00 am. 

Evaluated 
Alternative 

North Canal East Canal Proposed Unit 2 Channel 
Inflow 

Volume 
(Acre-Feet) 

Outflow 
Volume 

(Acre-Feet) 

Inflow 
Volume 

(Acre-Feet) 

Outflow 
Volume 

(Acre-Feet) 

Inflow 
Volume 

(Acre-Feet) 

Outflow 
Volume 

(Acre-Feet) 
Existing Conditions 13 50 1 13 -- -- 
Selected Alternative 
Set Point at 3.5 feet 

2 8 44 87 41 38 

Selected Alternative 
Set Point at 2.5 feet 

2 8 17.3 59.5 41 38 

No-Rise Evaluation 
The Winter Lake selected alternative and the proposed tide gate replacement were modeled to 
compare existing and proposed condition water surface elevations for the 100-year flood conditions. 
The flood model cross-sections are shown in Figure 6, along with the extent defined by nearby detailed 
FEMA flood model studies that include floodway areas. There is not a detailed study for the Coquille 
River adjacent to the Winter Lake project site, and therefore there is not a regulatory floodway.  

The same 100-year discharge of 111,000 cubic feet per second (cfs) for the detailed FEMA flood study 
(FEMA 2014) upstream of the project site and for the City of Coquille, Oregon, was used as the upstream 
boundary condition for Coquille River inflow in the analysis. The 100-year water surface elevation 
reported in the FEMA (2014) Flood Insurance Study for the Coquille River at Bandon of 15.2 feet 
(NAVD88) was used as the downstream boundary condition. The 100-year discharge for China Camp 
Creek was computed as 281 cfs using the U.S.G.S. regional regression equations (Cooper 2005), and was 
used as the inflow for China Camp Creek in the analysis. 

A comparison of existing and proposed conditions for the 32 cross-sections included in the model 
showed a maximum potential increase of 0.01 feet at five the cross sections. The 0.01 feet change in 
water surface elevation between the existing and proposed condition flood models is below the range of 
accuracy for the modeling. This equates to approximately 1/8 of an inch, significantly less than the one 
foot of allowable water surface elevation rise for flood fringe areas located in designated floodplains 
and outside of designated floodways. 
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Figure 6. Flood model cross sections and rivers, with areas of detailed FEMA studies and Unit 2 boundary shown for reference.  
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Design Features 

Primary Channel 
The primary channel proposed for Unit 2 will provide the conveyance pathway for water and fish to 
move into and out of the Unit 2 channel network. The primary channel will be connected to the Coquille 
River at the proposed four box culverts with muted tidal regulator or knife gates, having adjustable set 
point elevations that trigger the gate opening and closing based on adjacent water surface elevations. 
The design of these box culverts is in progress and under a separate project by the BSDD. 

The primary channel is designed to drain towards the new culvert and tide gate structure and is sloped 
generally at a 0.02% constant slope downward toward these structures. The bottom width of the 
primary channel is typically 25 feet wide in most of the site and widens to a 50 foot bottom width at the 
culvert/tide gate structure to span the width of the new culverts. The 25-foot bottom width generally 
matches the width of existing larger remnant tidal channels on the site and allows flows from the tide 
gate structure to reach the NE corner of the site on a daily basis. The top width of the channel ranges 
from 40 to 65 feet depending upon existing ground elevation. The elevation of the channel will range 
from -3 feet NAVD88 at the culvert/tide gate structure up to +1.5 feet NAVD88 at the upstream end. The 
side slopes on the channel will be at 1 foot horizontal to 1 foot vertical (1H:1V) to minimize excavation 
and generally replicate natural tidal channels that have fairly steep side slopes. It is expected that the 
channel width and side slopes will evolve somewhat over time based on the volume of tidal exchange. 
This is expected to result in somewhat narrowed primary channels and potentially the evolution of 
additional channels on the site. This may also result in the transport of minor amounts of sediment 
through the tide gate structure. This minor volume of sediment is not anticipated to cause adverse 
effects on the river or tide gate structure.  

The alignment of the channel will be more to the eastern half of the CCGC property and then follow 
existing remnant channels through much of the ODFW property and end near the northeast corner in 
order to capture some of the spring flow coming from the hill slope to the east. 

Secondary Channels 
The secondary channels will generally maximize the length and area of complex slow-water refuge 
habitat. The bottom width of the secondary channels will generally be 15 feet with 1H:1V side slopes up 
to existing ground. As many of the secondary channels exist as remnant channels, excavation will 
primarily be focused on connecting the channels to the primary channels and to ensure constant slope 
to the primary channels. The width of the existing channels will generally be left as is – average 
approximately 15 feet. The secondary channels typically will meet the primary channel at its elevation 
(depending on secondary channel location) and slope up to meet the existing remnant channels that are 
typically about +1.5 feet NAVD88 bottom elevation. 
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Berms 
To meet the project objective of ensuring that Unit 2 is isolated from Units 1 and 3, berms will be 
modified and or constructed around the entire perimeter of Unit 2 except for the northeastern area 
adjacent to the railroad and Highway 42 where there is high ground. The berms will be at 6.5 feet 
NAVD88 elevation with a top crest of 14 feet. Side slopes will be 2H:1V or 3:1 (along the North Canal) 
down to existing ground elevation on the canal side and between 4H:1V and 5H:1V on the interior side. 
Existing slopes on all drainage canals will be left as is. An additional berm is included in this design to be 
located on the east side of the proposed new North-South Canal on the east side of the CCGC property. 
This berm would be located on the Waterman’s property -- it is designed to the same dimensions as the 
Unit 2 berms. A culvert and gate will likely be needed to allow drainage from the existing ditch in the 
northwest corner of the Waterman property. 

Depth of fill for the berms typically ranges from 2 to 4 feet, depending on location. In some areas where 
the existing berms are above 6.5 feet NAVD88, they will be graded down to match the other berm 
segments and no fill is required. The new berm along the east side of the CCGC property will generally 
require 3.5 feet of fill to achieve the 6.5 foot NAVD88 elevation as the predominant existing ground 
elevation is approximately 3 feet NAVD88. This design includes extending the berms to approximately 
50 linear feet from the proposed new tide gate structure. The tide gate design will include transition 
berms from the structure down to the Unit 2 berms.  

The top of all berms will include a 6-inch layer of crushed rock (2.5-inch minus) cap placed on top of the 
finish grade of 6.5 feet NAVD88 for an all-weather driving surface  and the rock layer will extend down  
the side slopes on both sides to an elevation of 5.5 feet NAVD88. This will also reduce the potential for 
wind-driven wave erosion during winter when the entire site is flooded.  

The geotechnical report (PBS 2013) recommended a cut-off trench be constructed beneath all new 
berms. We believe cut-off trenches are typically prudent and often recommend them for levees or 
dikes. However, based on the anticipated operation of this facility and resulting very low head 
differential against the berms, we do not believe the cut-off trenches are needed for this project. Our 
rationale for this belief is presented below. 

The key issue relative to the potential for piping and internal erosion through or beneath the berms is 
related to the potential head difference in water surface elevations from one side of the berm to 
another. During summer and fall, the surface water will generally be at 3.5 feet NAVD88 or lower in both 
the canals and the Unit 2 channels and there would not be any head differential (or to account for 
slightly different rates of filling and draining, at most 6 inches of difference). When there is no difference 
in pressure from one side of the berm to the other, there is no flow between that would necessitate a 
cut-off trench or wall. During the winter and spring, the project area is inundated the majority of the 
time. The only time when there could be a head difference between the interior and exterior side of the 
berms is during the initial floodplain inundation early in the rainy season or during the drain-down in 
spring. We recommend that water levels be managed by the BSDD by setting the tide gate openings to 
the higher opening of 5.5 feet NAVD88 prior to the likely first field inundating flow so that when 
overtopping and inundation occurs from Beaver Slough and/or from the Coquille River to the 
southeast the maximum difference in head between the interior and exterior side of the berms is 1 



 

Winter Lake 60% Design Memo Page 18 Revised Draft December 2014 
 
 

foot plus or minus a margin of error of 6 inches to 1 foot (so a maximum of 2 feet of head difference). 
This will reduce any pressure head differences across the berms and minimize the potential for piping or 
internal erosion. Similarly, during spring drain-out, we recommend that the tide gate opening be 
adjusted to allow a similar rate of drawdown for Units 1, 2, and 3, and, adjusted such that water 
elevations are maintained at a maximum of one foot (plus or minus one foot of error) of difference 
between the units to prevent similar pressure differences. 

Based on the proposed berm cross-sections, the seepage path lengths near elevation 3.0 NAVD88 are 
approximately 30 feet. With a head differential of 2 feet across the berms, we believe the potential for 
piping or internal erosion to occur is very low, regardless if a cut-off trench is used or not. Therefore, we 
don't believe the cut-off trench is warranted if this small head difference can be achieved. However, if 
the head differential across the berms is greater than 2 feet due to operational or other factors, cut-off 
trenches beneath the berms may be needed. We would note that the cut-off trench construction will be 
difficult and costly due to the length of the trench, the very soft soils at the site, and the very high 
groundwater levels (roughly elevation 1.0 NAVD88). The high groundwater levels and soft soils in the 
bottom of the cut-off trench would make it very difficult to stabilize the bottom of the trench for 
construction equipment. This instability would make it very difficult to achieve the desired compaction 
of the cut-off trench backfill.  

New Canal and Backfill of Canals 
A new primary drainage canal is proposed along the east side of the CCGC property with associated 
berms on both sides. This canal would replace the western portion of the existing China Camp Creek 
Canal for drainage and outflow for China Camp Creek. The new primary drainage canal will be 
constructed with the same dimensions as the existing canal through which China Camp Creek flows. The 
bottom width will be 25 feet and the bottom elevation will be at -6 feet NAVD88, which matches the 
connection points on the China Camp Creek Canal and East Canal. The canal side slopes will be 
constructed at 1H:1V or slightly flatter to match existing drainage canal slopes as desired by BSDD for 
easier operation and maintenance. The new canal would be fully constructed prior to diverting China 
Camp Creek into it. Dewatering may be necessary during the new canal construction as the groundwater 
table will likely be at approximately 1 foot NAVD88. 

Filling is proposed for the two large ditches within the ODFW property, referred to in the plans as 
Interior Canals 1 and 2. Additionally, the portion of the China Camp Creek Canal, that is located between 
the northern boundary of the CCGC property and the south part of the ODFW property, would be 
backfilled to divert China Camp Creek into the new North-South Canal. The material used to backfill 
these canals will be from on-site excavated mineral soils. These canals will likely need dewatering during 
backfilling to allow sufficient compaction during fill placement. 

To allow continued access to the CCGC property for private hunting, a small prefabricated bridge 
crossing structure will be installed across the new canal for pedestrian and light truck access. 
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Fill Areas and Nesting and Vegetation Mounds 
In order to provide topographic diversity for a variety of native vegetation and to reduce costs by 
reducing haul of excavated material offsite, excavated materials will be placed to a typical elevation of 5 
feet NAVD88 in the northwestern portion of the CCGC property and southwestern portion of the ODFW 
property. This area is already generally higher than the rest of Unit 2 and the fill area would comprise 
approximately 60 acres. The fill would transition to existing ground at a 5H:1V slope.  

Additional smaller nesting and vegetation mounds would be placed in multiple locations alongside 
secondary channels and in the remainder of the floodplain on the ODFW property as excess excavated 
material is available. These mounds would typically average at about 5 feet NAVD88 in elevation and 
range from 3,000 to 5,000 square feet. The fill would transition to existing ground at variable slopes 
(3H:1V to 5H:1V), and their top elevation can vary slightly between 4.5 feet to 6.0 feet NAVD88 to 
provide variable vegetation zones.  

Drainage Culverts and Tide Gates 
Culverts to provide drainage and/or allow further management of flows will be provided in four 
locations: one connecting between Unit 2 and China Camp Creek and three at drainage ditches on the 
Waterman’s property to allow continued drainage from their property into the new North-South Canal. 
The culverts will be 48-inch polypropylene pipe (ADS HP Storm or equivalent) approximately 55 feet in 
length. The Unit 2 to China Camp Creek tide gate would be a manually operated slide gate (for example, 
see Figure 7) that could be opened to facilitate faster drain-out in the spring (because the Unit 2 culvert 
capacity is greater than the Unit 1 capacity), or could be opened in the fall to allow another point for 
winter fish access between China Camp Creek and Unit 2. As it has not been determined how this 
culvert and gate would be operated, it is expected that it would initially be kept closed at all times. 

For the drainage culverts through the berm on the Waterman’s property, it is anticipated that standard 
top-hinged flap gates (for example see aluminum flap gate type in Figure 8) would be installed to 
generally preclude fish from accessing the private pasture land, and only passively open to drain the 
existing ditches in the field and allow fish egress after winter inundation.  

Light Duty Access Bridge 
In order to provide continued private access for hunting and other management to the CCGC property, a 
light duty access bridge is proposed to span the new North-South Canal. The loading for this bridge is an 
HS20 live load for light maintenance vehicles. The bridge would be a prefabricated steel deck railcar 
bridge, or similar, that is approximately 9.5 feet in width with a length of 89 feet. The bridge would be 
supported by concrete abutments installed on imported granular structural fill to be installed in the new 
berms.  
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Fish and Wildlife Habitat Benefits and Issues 
For this proposed design, fish could access Unit 2 via the new culverts/tide gates during all seasons. 
Approximately 4.1 miles of primary and 3 miles of secondary channels would be excavated and 
connected (both remnant and new channels), and on-site grading would occur to create topographic 
mounds and excavate marsh areas. The primary channel and lower portions of the secondary channels 
would typically be accessible at daily high tides during summer/fall, and the entire site would be 
accessible during the winter/spring inundation season. Shrub and tree plantings (separate from this 
design) would be installed on the fill areas, vegetation mounds and interior slopes of the perimeter 
berms to provide shading and cover to the aquatic and wetland habitats, and nesting/perching habitat 

Figure 7. Example Slide Gate Type. Figure 8. Example Flap Gate Type. 
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for a variety of birds. The marsh areas and tidal channels could be used by waterfowl and shorebirds for 
feeding and wintering. The project site would provide a mix of unvegetated tidal channel, emergent 
marsh, grassland, shrub, and tree habitats for a diversity of species. The large tidal floodplain would 
provide overwintering habitat for coho salmon juveniles and other native fish species, and the site 
would be accessible to other salmon and trout species and resident fish species throughout the year. As 
China Camp Creek will still flow through the primary BSDD canal system, the new tide gates will allow 
adult salmon and trout to pass upstream for spawning, and the proposed gated culvert to connect Unit 
2 to China Camp Creek could be used in the future to provide another access way for fish. Fish that enter 
Unit 2 would be able to pass easily out into the Coquille River as flows decline from Unit 2. There still 
could be stranding in the agricultural floodplain of Units 1 and 3, but all existing drainage canals would 
still be available for exiting and the operation of the tide gates for Units 1 and 3 will allow more flow and 
potential cues for fish to follow out.  

Water Quality Benefits 
The North Canal will have reduced volumes, but increased frequency of flushing of lower volumes on a 
daily basis compared to the existing condition (higher highs and lower lows on a daily basis), and will still 
receive spring flow inputs from the east slope towards Highway 42. The East Canal (via China Camp 
Creek rerouting) would have substantially increased volumes and frequency of flushing as compared to 
the No Action Alternative. Additionally, during spring drain-out, the increased capacity of the culverts 
will allow more control on the rate of drawdown that can flush the canals more effectively. During 
summer/fall, Unit 2 would have tidal flows from the Coquille River entering the site daily that would 
have comparable water quality to the river. In addition, the alignment of this primary channel captures 
some of the spring flow coming from the northeastern boundary, which would likely reduce water 
temperatures in the primary channel. It is expected that Unit 2 water quality will be good and the canal 
water quality will also be improved. 

Permitting 
The following permits and approvals are anticipated for the project. Permit applications have been 
submitted with the 60% plans, except the BSDD will separately submit the Fish Passage Approval 
application. 

• U.S. Army Corps of Engineers Section 404/10 Clean Water Act  
o ESA Consultation/Approval required for Section 404 permit 
o NEPA compliance required for Section 404 permit 
o Section 106 Cultural and Historic Resources approval required for Section 404 permit 

(State Historic Preservation Office approval and tribal coordination) 
• OR Department of State Lands Fill/Removal  
• OR Department of Fish and Wildlife Fish Passage Approval (required for the separate tide gate 

replacement project and any other structures such as secondary culverts/gates) 
• OR Department of Environmental Quality 1200C (only for an individual Section 404/10 permit) 
• Coos County Planning Approval 
• Coos County Floodplain Approval 



 

Winter Lake 60% Design Memo Page 22 Revised Draft December 2014 
 
 

Construction 
Construction is currently planned to occur in the summer of 2015. The majority of construction work in 
Unit 2 would occur isolated from either the Coquille River or China Camp Creek – the only element of 
work that would occur in China Camp Creek are the final connections to the new canal along the east 
side of the CCGC property and the diversion of water into the new canal. The designated in-water work 
window for the Coquille River and its tributaries (above Bear Creek) is July 1 to September 15. As the 
majority of work during construction is excavation and grading, working in the dry season will facilitate 
work substantially. It is also desirable to construct the Winter Lake project simultaneously with the 
replacement of the culvert and tide gate structure as material excavated during both projects can be 
shared for reconstruction of berms.  

Access during construction may be feasible from multiple locations, including South Cedar Point Road. 
ODFW is currently negotiating an alternate access route. A circular driving route around the perimeter 
of the site will likely be needed to move excavated material from the primary channel excavation near 
the tide gates to then be used to construct the perimeter berms and fill areas throughout the site. Site 
preparation work will be required including placement of some stabilizing rock along the access route to 
support heavy equipment, construction of a staging area and stockpile zones, construction survey 
staking, mobilization of equipment and materials to the site, stripping of the grass and root mat 
(estimated depth of 6 inches) in areas to be graded, and set up of dewatering equipment as necessary.  

Currently, it is estimated that construction will take up to 4-6 months. It is recommended that work 
begin at the beginning of June as soon as the soil is sufficiently dewatered to support equipment and 
vehicles.  

Additional details for construction will be developed at the 90% stage of design. Key issues to resolve 
are: 

• Construction schedule and duration 
• Confirm access and circulation routes and staging areas 
• Bridge crossing details  

60% Estimated Construction Cost 
Material quantity take-offs and construction costs were estimated to determine total project costs 
commensurate with the 60% level of design. Costs are based primarily on bid tabulations from recently 
constructed restoration projects and from recent quotes from product vendors.  

Costs were calculated in 2014 dollars. Other assumptions include: 

• Debris removal – assumes removal and haul of brush and recyclables such as culverts/gates in 
Unit 2 

• Channel excavation – assumes all soil material excavated can be relocated and regraded on site 
with no net removal of soil. The unit cost assumes soft wetland soils, but generally dry 
conditions during summer construction. Drying will be necessary for soils excavated below the 



 

Winter Lake 60% Design Memo Page 23 Revised Draft December 2014 
 
 

groundwater table such as for the primary channel near the tide gates and the new North-South 
Canal. 

• Interior culverts – assumes 48-inch diameter HDPE with standard slide or flap gates 
• Berms – assumes all material except gravel surfacing and structural fill for culverts and bridge 

can be provided from on-site material 
• Light duty access bridge – assumes a steel deck railroad car bridge with concrete abutments on 

structural fill 
• Dewatering – percentage cost assumes rental of a multi-head well-point dewatering system and 

pumps for canal construction and canal backfill work. 

The estimated total construction cost for the project is $2.98 million, including a typical design 
contingency and construction management totaling 20%, and contractor overhead and profit at 15%. 
The following table summarizes the quantities, unit costs, and cost totals.  



WINTER LAKE HABITAT RESTORATION
60% DESIGN COST ESTIMATE

Itemized Construction Cost Estimate TETRA TECH, INC.

COST 
CAT ID CONSTRUCTION COST ITEM QUANTITY UNITS UNIT COST BSDD COSTS TNC COSTS NOTES, ASSUMPTIONS & CLARIFICATIONS

SITE PREPARATION MARKUPS
SP Site Preparation 1 LS 5.0% 34,251.00$             63,242.00$             Standard Construction Site Preparation Markup

SOUTH CCGC EXTERIOR CANAL
REBL Rebuild Exterior Berm with On-Site Material 200 CU YD 4.00$            800.00$                  
REBI Rebuild Exterior Berm with Imported Material 700 CU YD 4.00$            2,800.00$               
EBRS Exterior Berm Rock Surfacing 704 CU YD 25.00$          17,600.00$             

WEST CCGC EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 2 LOAD 500.00$        1,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 1100 CU YD 4.00$            4,400.00$               
REBH Rebuild Exterior Berm & Haul Excess Material 900 CU YD 8.00$            7,200.00$               
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             

EAST CCGC EXTERIOR CANAL
EECL Excavate New Exterior Canal 16000 CU YD 4.00$            64,000.00$             
BEBL Build Exterior Berm with On-Site Material 8000 CU YD 4.00$            32,000.00$             
EECH Excavate New Exterior Canal & Haul Excess 8000 CU YD 8.00$            64,000.00$             
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             

EAST CCGC EXTERIOR CANAL - WATERMAN BERM
BEBL Build Exterior Berm with On-Site Material 8000 CU YD 4.00$            32,000.00$             
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             
IWCS Install Water Control/Drainage Structures 3 EACH 30,000.00$   90,000.00$             48" HP Storm HDPE drainage pipes w/ flap gates

CHINA CAMP CREEK MAIN CANAL
FMCL Fill Main Canal with On-Site Material 18300 CU YD 4.00$            73,200.00$             
LGFA Level & Grade Fill Sites 1000 CU YD 2.50$            2,500.00$               

CCGC FILL SITE
LGFA Level & Grade Fill Sites 59680 CU YD 2.50$            149,200.00$           

ODFW FILL SITE
LGFA Level & Grade Fill Sites 59680 CU YD 2.50$            149,200.00$           

WEST ODFW EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 2 LOAD 500.00$        1,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 1500 CU YD 4.00$            6,000.00$               
REBH Rebuild Exterior Berm & Haul Excess Material 1000 CU YD 8.00$            8,000.00$               
EBRS Exterior Berm Rock Surfacing 944 CU YD 25.00$          23,600.00$             

NORTH ODFW EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 4 LOAD 500.00$        2,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 400 CU YD 4.00$            1,600.00$               
REBI Rebuild Exterior Berm with Imported Material 9100 CU YD 4.00$            36,400.00$             
EBRS Exterior Berm Rock Surfacing 1667 CU YD 25.00$          41,675.00$             
IWCS Install Water Control Structures 0 EACH 30,000.00$   -$                        

EAST ODFW BERM
BEBI Build Exterior Berm with Imported Material 700 CU YD 4.00$            2,800.00$               
EBRS Exterior Berm Rock Surfacing 185 CU YD 25.00$          4,625.00$               



WINTER LAKE HABITAT RESTORATION
60% DESIGN COST ESTIMATE

Itemized Construction Cost Estimate TETRA TECH, INC.

COST 
CAT ID CONSTRUCTION COST ITEM QUANTITY UNITS UNIT COST BSDD COSTS TNC COSTS NOTES, ASSUMPTIONS & CLARIFICATIONS

CHINA CAMP CREEK MAIN CANAL
REBL Rebuild Exterior Berm with On-Site Material 700 CU YD 4.00$            2,800.00$               
REBI Rebuild Exterior Berm with Imported Material 1600 CU YD 4.00$            6,400.00$               
EBRS Exterior Berm Rock Surfacing 1370 CU YD 25.00$          34,250.00$             
IWCS Install Water Control/Drainage Structures 1 EACH 30,000.00$   30,000.00$             48" HP Storm HDPE pipe with manually operated slide gate

ODFW NORTH-SOUTH INTERIOR CANAL
FICL Fill Interior Canals with On-Site Material 1200 CU YD 4.00$            4,800.00$               
FICI Fill Interior Canals & Haul Excess 4800 CU YD 4.00$            19,200.00$             

ODFW DIAGONAL INTERIOR CANAL
FICL Fill Interior Canals with On-Site Material 4700 CU YD 4.00$            18,800.00$             
FICI Fill Interior Canals with Imported Material 1500 CU YD 4.00$            6,000.00$               

CCGC HABITAT CHANNEL
EPCH Excavate New Primary Canals & Haul Material 45000 CU YD 6.00$            270,000.00$           
ESCH Excavate New Secondary Canals & Haul Material 1790 CU YD 6.00$            10,740.00$             
ETDH Excavate Tidal Depressions & Haul Material 32600 CU YD 6.00$            195,600.00$           

ODFW HABITAT CHANNEL
EPCH Excavate New Primary Canals & Haul Material 60900 CU YD 6.00$            365,400.00$           
ESCH Excavate New Secondary Canals & Haul Material 3250 CU YD 6.00$            19,500.00$             
ETDH Excavate Tidal Depressions & Haul Material 0 CU YD 6.00$            -$                        

CCGC HABITAT FEATURES
BWNI Build Waterfowl Nesting Islands 0 CU YD 2.50$            -$                        
BUVM Build Upland Vegetation Mounds 0 CU YD 2.50$            -$                        

ODFW HABITAT FEATURES
BWNI Build Waterfowl Nesting Islands 6560 CU YD 2.50$            16,400.00$             
BUVM Build Upland Vegetation Mounds 9120 CU YD 2.50$            22,800.00$             

CCGC PERIMETER FENCE
BPLF Build Perimeter Livestock Fence 7200 LF 5.00$            36,000.00$             

ODFW PERIMETER FENCE
BPLF Build Perimeter Livestock Fence 13400 LF 5.00$            67,000.00$             

CCGC ACCESS BRIDGE
ILDB Install Light Duty Access Bridge 1 EACH 50,000.00$   50,000.00$             Steel deck railcar bridge, prefabricated with/ concrete abutments

60% DESIGN CONSTRUCTION COST SUBTOTAL 769,276.00$       1,395,082.00$    
GENERAL MARKUPS 153,855.00$       279,016.00$       Contingency of 15% and construction management at 5%

TOTAL 60% DESIGN COST 923,131.00$       1,674,098.00$    
CONTRACTOR MARKUPS 138,470.00$       251,115.00$       Contractor overhead and profit, total of 15%

BSDD PROJECT COST 1,061,601.00$    
TNC PROJECT COST 1,925,213.00$    

TOTAL PROJECT COST 2,986,814.00$ 
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Attachment 2 – 60% Costs 
 



WINTER LAKE HABITAT RESTORATION
60% DESIGN COST ESTIMATE

Itemized Construction Cost Estimate TETRA TECH, INC.

COST 
CAT ID CONSTRUCTION COST ITEM QUANTITY UNITS UNIT COST BSDD COSTS TNC COSTS NOTES, ASSUMPTIONS & CLARIFICATIONS

SITE PREPARATION MARKUPS
SP Site Preparation 1 LS 5.0% 34,251.00$             63,242.00$             Standard Construction Site Preparation Markup

SOUTH CCGC EXTERIOR CANAL
REBL Rebuild Exterior Berm with On-Site Material 200 CU YD 4.00$            800.00$                  
REBI Rebuild Exterior Berm with Imported Material 700 CU YD 4.00$            2,800.00$               
EBRS Exterior Berm Rock Surfacing 704 CU YD 25.00$          17,600.00$             

WEST CCGC EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 2 LOAD 500.00$        1,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 1100 CU YD 4.00$            4,400.00$               
REBH Rebuild Exterior Berm & Haul Excess Material 900 CU YD 8.00$            7,200.00$               
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             

EAST CCGC EXTERIOR CANAL
EECL Excavate New Exterior Canal 16000 CU YD 4.00$            64,000.00$             
BEBL Build Exterior Berm with On-Site Material 8000 CU YD 4.00$            32,000.00$             
EECH Excavate New Exterior Canal & Haul Excess 8000 CU YD 8.00$            64,000.00$             
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             

EAST CCGC EXTERIOR CANAL - WATERMAN BERM
BEBL Build Exterior Berm with On-Site Material 8000 CU YD 4.00$            32,000.00$             
EBRS Exterior Berm Rock Surfacing 981 CU YD 25.00$          24,525.00$             
IWCS Install Water Control/Drainage Structures 3 EACH 30,000.00$   90,000.00$             48" HP Storm HDPE drainage pipes w/ flap gates

CHINA CAMP CREEK MAIN CANAL
FMCL Fill Main Canal with On-Site Material 18300 CU YD 4.00$            73,200.00$             
LGFA Level & Grade Fill Sites 1000 CU YD 2.50$            2,500.00$               

CCGC FILL SITE
LGFA Level & Grade Fill Sites 59680 CU YD 2.50$            149,200.00$           

ODFW FILL SITE
LGFA Level & Grade Fill Sites 59680 CU YD 2.50$            149,200.00$           

WEST ODFW EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 2 LOAD 500.00$        1,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 1500 CU YD 4.00$            6,000.00$               
REBH Rebuild Exterior Berm & Haul Excess Material 1000 CU YD 8.00$            8,000.00$               
EBRS Exterior Berm Rock Surfacing 944 CU YD 25.00$          23,600.00$             

NORTH ODFW EXTERIOR CANAL
EHDD Excavate, Haul & Dispose Debris from Project Site 4 LOAD 500.00$        2,000.00$               
REBL Rebuild Exterior Berm with On-Site Material 400 CU YD 4.00$            1,600.00$               
REBI Rebuild Exterior Berm with Imported Material 9100 CU YD 4.00$            36,400.00$             
EBRS Exterior Berm Rock Surfacing 1667 CU YD 25.00$          41,675.00$             
IWCS Install Water Control Structures 0 EACH 30,000.00$   -$                        

EAST ODFW BERM
BEBI Build Exterior Berm with Imported Material 700 CU YD 4.00$            2,800.00$               
EBRS Exterior Berm Rock Surfacing 185 CU YD 25.00$          4,625.00$               



WINTER LAKE HABITAT RESTORATION
60% DESIGN COST ESTIMATE

Itemized Construction Cost Estimate TETRA TECH, INC.

COST 
CAT ID CONSTRUCTION COST ITEM QUANTITY UNITS UNIT COST BSDD COSTS TNC COSTS NOTES, ASSUMPTIONS & CLARIFICATIONS

CHINA CAMP CREEK MAIN CANAL
REBL Rebuild Exterior Berm with On-Site Material 700 CU YD 4.00$            2,800.00$               
REBI Rebuild Exterior Berm with Imported Material 1600 CU YD 4.00$            6,400.00$               
EBRS Exterior Berm Rock Surfacing 1370 CU YD 25.00$          34,250.00$             
IWCS Install Water Control/Drainage Structures 1 EACH 30,000.00$   30,000.00$             48" HP Storm HDPE pipe with manually operated slide gate

ODFW NORTH-SOUTH INTERIOR CANAL
FICL Fill Interior Canals with On-Site Material 1200 CU YD 4.00$            4,800.00$               
FICI Fill Interior Canals & Haul Excess 4800 CU YD 4.00$            19,200.00$             

ODFW DIAGONAL INTERIOR CANAL
FICL Fill Interior Canals with On-Site Material 4700 CU YD 4.00$            18,800.00$             
FICI Fill Interior Canals with Imported Material 1500 CU YD 4.00$            6,000.00$               

CCGC HABITAT CHANNEL
EPCH Excavate New Primary Canals & Haul Material 45000 CU YD 6.00$            270,000.00$           
ESCH Excavate New Secondary Canals & Haul Material 1790 CU YD 6.00$            10,740.00$             
ETDH Excavate Tidal Depressions & Haul Material 32600 CU YD 6.00$            195,600.00$           

ODFW HABITAT CHANNEL
EPCH Excavate New Primary Canals & Haul Material 60900 CU YD 6.00$            365,400.00$           
ESCH Excavate New Secondary Canals & Haul Material 3250 CU YD 6.00$            19,500.00$             
ETDH Excavate Tidal Depressions & Haul Material 0 CU YD 6.00$            -$                        

CCGC HABITAT FEATURES
BWNI Build Waterfowl Nesting Islands 0 CU YD 2.50$            -$                        
BUVM Build Upland Vegetation Mounds 0 CU YD 2.50$            -$                        

ODFW HABITAT FEATURES
BWNI Build Waterfowl Nesting Islands 6560 CU YD 2.50$            16,400.00$             
BUVM Build Upland Vegetation Mounds 9120 CU YD 2.50$            22,800.00$             

CCGC PERIMETER FENCE
BPLF Build Perimeter Livestock Fence 7200 LF 5.00$            36,000.00$             

ODFW PERIMETER FENCE
BPLF Build Perimeter Livestock Fence 13400 LF 5.00$            67,000.00$             

CCGC ACCESS BRIDGE
ILDB Install Light Duty Access Bridge 1 EACH 50,000.00$   50,000.00$             Steel deck railcar bridge, prefabricated with/ concrete abutments

60% DESIGN CONSTRUCTION COST SUBTOTAL 769,276.00$       1,395,082.00$    
GENERAL MARKUPS 153,855.00$       279,016.00$       Contingency of 15% and construction management at 5%

TOTAL 60% DESIGN COST 923,131.00$       1,674,098.00$    
CONTRACTOR MARKUPS 138,470.00$       251,115.00$       Contractor overhead and profit, total of 15%

BSDD PROJECT COST 1,061,601.00$    
TNC PROJECT COST 1,925,213.00$    

TOTAL PROJECT COST 2,986,814.00$ 
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STANDARD SPECIFICATIONS 
 

INTRODUCTION 
The following Amendments and Special Provisions shall be used in conjunction with the 2015 Oregon 
Department of Transportation (ODOT) Oregon Standard Specifications for Construction, hereafter 
“Standard Specifications”. 

AMENDMENTS TO THE STANDARD SPECIFICATIONS 
The following Amendments to the Standard Specifications are made a part of this contract and 
supersede any conflicting provisions of the Standard Specifications.  

Each Amendment contains all current revisions to the applicable section of the Standard Specifications 
and may include references which do not apply to this particular project. The deletion, amendment, 
alteration, or addition to any subsection or portion of the Standard Specifications is meant to pertain 
only to that particular portion of the section, and in no way should it be interpreted that the balance of 
the section does not apply unless stated as such. 

All instances of text within the standard specifications that contain “Agency” shall be replaced by, refer 
to, or imply “The Nature Conservancy” or “TNC”. Contracting Agency Representative (CAR) shall also 
refer to “TNC”.  

Contracting Italicized wording in the following sections are taken from the Standard Specifications and 
show the modifications for this project. 

SPECIAL PROVISIONS 

INTRODUCTION TO THE SPECIAL PROVISIONS 
The work on this project shall be accomplished in accordance with the Standard Specifications. The 
Standard Specifications, as modified or supplemented by the Amendments to the Standard 
Specifications and these Special Provisions, all of which are made a part of the Contract Documents, 
shall govern all of the Work. 

These Special Provisions are made up of both General Special Provisions (GSPs) from various sources, 
which may have project-specific fill-ins; and project-specific Special Provisions. Each Provision 
supplements, modifies, or replaces the comparable Standard Specification, or is a new Provision. Where 
conflicts between standard or amended standard specifications and special provisions arise, the more 
stringent specification shall govern. 
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PART 00100 – GENERAL CONDITIONS 

DESCRIPTION OF WORK 
The Winter Lake Tidal Habitat Restoration Project involves the reconnection and restoration of a diverse 
tidal channel network within approximately 400 acres of floodplain adjacent to the Coquille River in 
Coos County, Oregon. All work will be accomplished in the vicinity of the following area: 

• The project site is called Unit 2 of the Beaver Slough Drainage District and consists of work on 
property owned by three landowners: 1) Oregon Department of Fish and Wildlife (parcel 
27S13W28-201); 2) China Camp Creek Gun Club (parcel 27S13W28-300); and C&S Waterman 
Ranch, LLC (parcels 27S13W28-400 and 27S13W28-700). All access will be from Highway 42 
through an existing easement on parcels 27S13W21-2413 and 27S13W21-2406.  

All improvements shall consist of those items of work listed in the Bid and as shown on the 
accompanying Plans. The Contractor shall perform all labor and furnish all materials, equipment and 
incidentals required to make each item complete. Work shall include, but not be limited to: 

1. Excavate primary and secondary tidal channels to connect from the tide gate structure to the 
northeast corner of parcel 27S13W28-201. 

2. Remove existing deteriorated culverts as shown. 
3. Backfill interior drainage canals. 
4. Excavate new drainage canal along eastern edge of parcel 27S13W28-300. 
5. Install perimeter berms to elevation 6.5 feet NGVD. 
6. Install drainage culverts and tide gates as shown. 

SECTION 00110.20 - DEFINITIONS 
This Section is supplemented with the following: 

All references in the Standard Specifications to the terms “State”, “Department of Transportation”, 
“Secretary of Transportation”, “Secretary”, “Headquarters”, and “State Treasurer” shall be revised 
to read “Contracting Agency” (the Contracting Agency is The Nature Conservancy, hereafter 
“TNC”)”. 

The venue of all causes of action arising from the advertisement, award, execution, and 
performance of the contract shall be in the Superior Court of Coos County. 

Additive  

A supplemental unit of work or group of bid items, identified separately in the proposal, which may, 
at the discretion of the Contracting Agency, be awarded in addition to the base bid. 
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Alternate 

One of two or more units of work or groups of bid items, identified separately in the proposal, from 
which the Contracting Agency may make a choice between different methods or material of 
construction for performing the same work. 

Contract Documents 

See definition for “Contract”. 

Contract Time 

The period of time established by the terms and conditions of the contract within which the work 
must be physically completed. 

Dates 

Bid Opening Date 

The date on which the Contracting Agency opens and reads the bids. 

Award Date 

The date of the formal decision of the Contracting Agency to accept the lowest responsible and 
responsive bidder for the work. 

Contract Execution Date 

The date the Contracting Agency officially signs the contract. 

Notice to Proceed Date 

The date stated in the Notice to Proceed on which the contract time begins. 

Substantial Completion Date 

The day the Contracting Agency’s Representative determines the Contracting Agency has full 
and unrestricted use and benefit of the facilities, both from the operational and safety 
standpoint, and only minor incidental work, replacement of temporary substitute facilities, or 
correction or repair remains for the physical completion of the total contract. 

Physical Completion Date 

The day all of the work is physically completed on the project. All documentation required by 
the contract and required by law does not necessarily need to be furnished by the Contractor by 
this date. 
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Completion Date 

The day all the work specified in the contract is completed and all the obligations of the 
Contractor under the contract are fulfilled by the Contractor. All documentation required by the 
contract and required by law must be furnished by the Contractor before establishment of this 
date. 

Final Acceptance Date 

The date on which the Contracting Agency accepts the work as complete. 

Notice of Award  

The written notice from the Contracting Agency to the successful bidder signifying the Contracting 
Agency’s acceptance of the bid. 

Notice to Proceed  

The written notice from the Contracting Agency authorizing and directing the Contractor to proceed 
with the work and establishing the date on which the contract time begins. 

Traffic  

Both vehicular and non-vehicular traffic, such as pedestrians. 

SECTION 00120 – BID REQUIREMENTS AND PROCEDURES 
 
00120.05 REQUESTS FOR SOLICITATION DOCUMENTS 

Amend this section and replace it with the following: 

Information as to where Bid Documents can be obtained or reviewed will be found in the Call for 
Bids (Request for Bids) for the work. 

After award of the contract, plans and specifications will be issued to the Contractor at no cost as 
detailed below: 

To Prime Contractor No. of Sets Basis of Distribution 

Reduced plans (11" x 17") and 
Contract Provisions 

1 
Furnished automatically upon 
award. 

Large plans (e.g., 22" x 34") and 
Contract Provisions 

2 
Furnished only upon request for a 
fee of $XX 

Additional plans and Contract Provisions may be purchased by the Contractor by payment of the 
cost stated in the Call for Bids. 
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SECTION 00100 – GENERAL CONDITIONS 

00150.60 – CONSTRUCTION EQUIPMENT RESTRICTIONS 

Amend this section with the following: 

(d) Protection of Sensitive Wetland Areas and Waterbodies  – All construction equipment operating in 
the wetland or canals/channels shall exclusively use bio-based hydraulic fluids. Bio-based hydraulic 
fluids include those made with renewable resources such as natural vegetable oil.  

(e) Equipment for Soft Soil Conditions – Equipment size and type to be approved by the Contacting 
Agency’s Representative prior to mobilizing to the site. Soft soil conditions may necessitate the use of 
low-ground pressure equipment or smaller sized equipment. Contractor may propose the use of 
temporary matting to protect sensitive wetlands and in wet or soft soil conditions; the use of temporary 
matting to be approved by the Contracting Agency’s Representative prior to use. 

(f) Permit Conditions – to be included as permits as received 

SECTION 00170 – LEGAL RELATIONS AND RESPONSIBILITIES 
 
SECTION 00170.02 PERMITS, LICENCES AND TAXES 

Amend this section as follows: 

The Contracting Agency has obtained the below-listed permit(s) for this project. A copy of the 
permit(s) is attached as an appendix for informational purposes.  All contacts with the permitting 
agency concerning the below-listed permit(s) shall be through the Contracting Agency. A copy of all 
permits received is provided in Appendix A to the contract documents.  

Name of document Permitting Agency Permit Reference # 

Section 404 Permit U.S. Army Corps of Engineers tbd 

Fill-Removal Authorization Oregon Department of State Lands tbd 

Coos County Planning Approval Coos County Planning Department tbd 

 

The Contractor shall obtain additional permits as necessary – including the Oregon Department of 
Environmental Quality (DEQ) 1200C Stormwater Discharge Permit. All costs to obtain and comply 
with additional permits shall be included in the applicable bid items for the work involved. 

SECTION 00180 – PROSECUTION AND PROGRESS 
This section is supplemented with the following: 

This project shall be physically completed within ***130*** calendar days. 
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PART 00200 – TEMPORARY FEATURES AND APPURTENANCES 

SECTION 00245 – TEMPORARY WATER MANAGEMENT  
Section 00245, which is not a Standard Specification, is included in this Project by Special Provision. 

Description 

00245.00 Scope This work consists of furnishing, installing, operating, maintaining, and removing 
temporary water management facilities in the work area. 

Water management will be required: 

• To facilitate excavation below the groundwater table; 
• To lower canal water elevations for placement and sufficient compaction of backfill; 
• To route upstream flows entering the work area through the site and downstream to the 

tide gates; 
• To lower groundwater table in localized areas for installation of culvert foundations and to 

allow inspection of canal and channel elevations and final graded conditions. 

00245.02 Definitions: 

Temporary Water Management Facility (System) - A facility that conveys water around work areas, 
removes water from work areas, and treats and discharges water at locations outside work areas. 

00245.03 Temporary Water Management Plan - The Agency has identified potential locations where 
temporary water management may be necessary and is shown on the plans.  Seven (7) Calendar Days 
before beginning work in regulated work areas, submit stamped working drawings of a Contractor-
developed Temporary Water Management Plan (TWMP), according to 00150.35, based on either the 
Agency’s concept plan or an independent plan that meets permit requirements and does not adversely 
affect neighboring properties or water rights. 

Include at least the following information: 

• The sequence and schedule for dewatering and re-watering. 

• How the work area will be isolated from China Camp Creek, the Coquille River, and other 
identified flowing or standing surface water. 

• How spring and stream flow will be routed and conveyed around or through the isolated work 
area. 

• How the isolated area will be de-watered. 

• How the pumped water will be infiltrated or treated to meet permit water quality conditions. 

• Discuss all construction stages. 
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• A list of on-site erosion control and pollution prevention materials and equipment. 

• Calculations of water withdrawal pump capacity. 

Obtain the Engineer's written approval before beginning work in or immediately adjacent to in-water 
work areas. 

00245.10 Materials - Furnish materials meeting the following requirements: 

 Pipe    00445.11 

 Plastic Sheeting   00280.14(a) 

 Sandbags   00280.15(a) 

 Water Intake Screening  00290.34(c) 

Furnish pumps that are: 

• Self-priming. 

• Equipped with a variable speed governor. 

• Equipped with a power source. 

• Able to pump water that contains suspended silts and clays and small organic matter. 

• All pumps used in fish-bearing streams are required to have screening with a mesh size that 
meets National Marine Fisheries Service (NMFS) criteria for emergent fry. 

00245.40 Fish Removal - The Agency and/or ODFW biologists will remove fish and aquatic life from the 
isolated work areas. Allow them access into the isolated work areas before and after installation of the 
temporary water management facilities as follows: 

• Before Installation of Facilities - Before installing temporary water management facilities they 
will identify the areas where removal of fish and aquatic life within the proposed isolated work 
area will be required. 

• After Installation of Facilities - After installing temporary water management facilities they will 
remove all fish and aquatic life. They may request for pumping to begin to reduce the water levels 
and maintain a satisfactory depth to facilitate removal. Do not fully dewater the isolation area 
until fish and aquatic life have been removed to the satisfaction of ODFW. 

• The dewatering system must be maintained to prevent reflooding of the isolated work zone. If 
reflooding occurs, fish salvage is required to be completed before work can recommence in the 
isolated area. Additional fish salvage scheduling will be at the availability of the Agency and/or 
ODFW biologists and delays due to additional fish salvage are the responsibility of the contractor. 
No additional time will be granted due to failure of the dewatering system. 
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00245.42 Operation - Operate temporary water management as follows: 

• Maintain and control water flow around the isolated work area for the duration of the diversion 
to prevent upstream overflow conditions and downstream dewatering. 

• Clean and repair water intake screening to maintain adequate flow and protection of aquatic life. 

00245.44 Removal - Remove the temporary water management facility and rewater and restore the 
stream flow when approved by the Contracting Agency’s Representative. Maintain downstream water 
flow during removal of the facility. 

00245.80 Measurement - No measurement of quantities will be made for temporary water 
management facilities. 

00245.90 Payment - The accepted quantities of temporary water management facilities will be paid for 
at the Contract lump sum amount for the item Temporary Water Management Facility (System). 

Payment will be payment in full for furnishing and placing all materials, and for furnishing all equipment, 
labor, and incidentals necessary to complete the work as specified. 

No separate or additional payment will be made for designing, maintaining, operating, moving, and 
removing the facility. 

PART 00300 – ROADWORK 
 

00310.41 Removal Work 
This section is amended with the following: 

(c) Drainage Structures – Remove existing culverts and associated tide gates and other materials 
identified on the plans by excavation to a depth of 2 feet below the culvert invert with a 3:1 side slope 
on each side per schematic below. 

 

00320.41 Grubbing Operations 
This section is supplemented with the following: 
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Remove grass sod and root mat to a minimum depth of 6 inches below grade in all areas of proposed 
excavation or placement of fill.  

00330.41 Excavations 
This section is amended as follows: 

(4) Excess Materials – If the quantities of excavated materials are greater than required to construct 
perimeter berms and to do all specified filling and backfilling, the remaining materials may be used on 
site to supplement fill areas and nesting/vegetation mounds, with direction and approval of the 
Contracting Agency’s Representative.  

00330.43 Earthwork Compaction Requirements 
This section is amended as follows: 

(d) Small, Irregular Fill Areas – The density requirements of 00330.43 do not apply to the fill areas 
outside of the perimeter berms and drainage structure locations (i.e. western fill area and 
nesting/vegetation mounds). Construct these areas according to the following: 

• Place fill material in nearly horizontal layers with thickness not exceeding 12 inches.  
• Lightly compact each layer using tracked or rubber tire equipment as directed by the 

Contracting Officer’s Representative.  
• Do not compact the final surface layer to achieve grades specified. 

PART 00400 - DRAINAGE 

00405.41 Trench Excavation 
This section is amended with the following: 

(c) Trench Width – Bottom width and side slopes of the excavated trench shall be the dimensions shown 
on the project design drawings.  Specified side slopes are needed to blend the compacted bank fill into 
the existing or new banks. 

00405.46 Backfilling 
This section is amended with the following: 

(b) Pipe Zone – Ensure backfill material above the pipe bedding and below the mid-line of the pipe is 
compacted using a pogo stick type compactor to get under the curve of the pipe.  During this work, 
make sure compaction on one side of pipe does not roll the pipe off the compacted bedding. 

Structural backfill shall be installed and compacted to provide an 18-inch collar around the entire pipe.  
This material is necessary to transfer the design load off the pipe and onto the compacted gravel base. 
Compaction to 95% maximum density according to the Standard Specifications Section 00330.43. 

(c) Trench Backfill 
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(2) Class A, B, C, or D Backfill – Backfill excavated trench outside the 18-inch collar around the 
pipe in 6-inch lifts and compact.  This backfill and compaction should be done concurrently with the 
installation of the 18-inch collar to ease construction.  Once the 18-inch structural backfill cover over the 
crown of the pipe has been installed, install the trench backfill in 6-inch lifts to the top of the berm 
elevation. 

00445.01 Definitions and Descriptive Terms 
This section is amended with the following: 

Pipe types to be used for the project shall include HDPE Pipe with a smooth interior and annular exterior 
corrugations and meet or exceed ASTM 2881 and AASHTO M330, such as ADS HP Storm pipe or 
equivalent. Pipe diameter is 48-inches as shown on the project design drawings.  

00445.46 Backfilling 
This section is amended with the following: 

Place backfill in all areas of pipe removal or within pipe zone of new drainage piping comprised of on-
site approved silty clays or clayey silt with an optimum moisture content of 19%. Backfill in layers of 
maximum 8 inches and compact to 95% of maximum density, to be field measured with a nuclear 
density gage. .  

00445.48 Tracer Wire 
This section is amended with the following: 

No tracer wires will be required on the pipe installations. 

00470.18 Flap Gates, Slide Gates or Canal Gates 
This section is added with the following: 

Install according to manufacturer’s directions, a flap gate, slide gate or canal gate on one end of each 
pipe to control water flow through the installed pipe. Installation, adjustments and operation shall 
follow manufacturer’s specifications. 

PART 00500 - BRIDGES 

00510.41 Structure Excavation 
This section is amended with the following: 

Excavation for the precast concrete abutments shall follow the locations, dimensions and elevations 
shown on the drawings. Installation of the structural backfill to support the precast abutments shall 
follow ODOT standard specifications. 

00560.04 Prefabricated Bridges 
This section is added to the Standard Specifications: 
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Prefabricated steel bridges used on the project shall be fabricated, assembled or modified to meet the 
dimensions shown on the project design drawings.  All structural analysis of the prefabricated steel 
bridge shall be completed by the fabricator to meet the design loading shown on the drawings.  Use of 
surplus railroad flat cars will be an acceptable alternative for this project, that are suitably stripped of 
existing paint and repainted with a corrosion resistant coating. 

00560.27 Bolt Holes 
This section is amended with the following: 

(i) Holes for Attaching Wooden Curbs – All holes in the flat car deck to install the wooden curbs 
shall be drilled or punched.  Flame cutting of the holes will not be allowed during the fabrication 
process. 

00560.28 Carbon Steel Bolt Connections 
This section is amended with the following: 

(e) Bolts, Nuts and Washers for Attaching Wooden Curbs – All bolts, nuts and washers for attaching the 
wooded curbs to the flat car deck shall be standard galvanized steel. 

PART 00600 – BASES 

Section 00640 – Aggregate Base and Shoulders 

00641.10 Materials 
This section is supplemented as follows: 

(c) Gravel Berm Surface -- The gravel surfacing for the perimeter berms shall be comprised of 2 inch 
minus aggregate.  

00641.44 Shaping and Compacting 
This section is supplemented as follows: 

(c) Gravel Berm Surface – Place gravel berm surface aggregate material and compact with a smooth 
drum roller to 90% Proctor density to a thickness of 6 inches.   

00641.45 Surface Tolerance 
The finished surface of the gravel berm surface shall match the established grade and cross-section for 
the finished surface within 1 inch.  

PART 01000 – RIGHT OF WAY DEVELOPMENT AND CONTROL 

Section 01050 – Fencing 
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TBD 
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