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SECTION 1.0 

INTRODUCTION 
 
The Yuba River Development Project (Project), Federal Energy Regulatory Commission (FERC) 
Project Number 2246, is located in Yuba, Sierra and Nevada counties, California, on the main 
stem of the Yuba River, the North Yuba River and the Middle Yuba River, and on Oregon 
Creek, a tributary to the Middle Yuba River.  Major Project facilities, which range in elevation 
from 280 feet (ft) to 2,049 ft, include:  1) New Bullards Bar Dam and Reservoir; 2) Our House 
and Log Cabin diversion dams; 3) Lohman Ridge and Camptonville diversion tunnels; 4) New 
Colgate and Narrows 2 power tunnels and penstocks; 5) New Colgate, New Bullards Minimum 
Flow and Narrows 2 powerhouses; and 6) appurtenant facilities and features (e.g., administrative 
buildings, switchyards, roads, trails and gages).  The Project includes 16 developed recreation 
facilities associated with the New Bullards Bar Reservoir.     
 
In a letter dated November 5, 2013, FERC directed Yuba County Water Agency (YCWA) to 
develop a plan for a permanent, long-term solution for sediment control at Log Cabin Diversion 
Dam, and to file the plan with FERC for approval.  Further, to be proactive, YCWA addressed 
sediment control in Our House Diversion Dam, another Project dam which has had sediment 
issues in the past.  The Log Cabin and Our House Diversion Dams Sediment Management Plan 
(Plan) was developed in consultation with appropriate federal, state and local agencies and filed 
with FERC on May 20, 2014.  FERC issued an order approving the mechanical sediment 
removal and emergency removal of sediment portions of the Plan on September 23, 2014.  On 
September 29, 2014, YCWA began the first project under the Plan, the removal of 11,000 cubic 
yards of sediment from Log Cabin Diversion Dam impoundment. 
 

1.1 Purpose 
 
The purpose of the removal of sediment from Log Cabin Diversion Dam impoundment was to 
unblock the low level outlet and prevent the blockage of the fish release outlet on the dam.  
Without the removal of the sediment, the only functioning outlet on the dam, the fish release, 
was in danger of being clogged.  This would have put YCWA in jeopardy of not meeting FERC 
license minimum flow requirements below the dam.   
 
The location of the Log Cabin Diversion Dam is shown in Figure 1.1-1.  The location of 
Disposal Site 1, where sediment removed from the impoundment was taken, is shown on 
Figure 1.1-2.  The area at Log Cabin Diversion Dam was 3.57 acres (ac), and there were 9.51 
ac at Disposal Site 1.  Log Cabin Diversion Dam is located on National Forest System lands 
managed by the Tahoe National Forest (TNF) and private property, while Disposal Site 1 is all 
on YCWA’s lands.   
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This document represents the final report per the FERC-approved Plan for Log Cabin 
Diversion Dam impoundment sediment removal performed in 2014.1  
 
 

                                                 
1  This report will also serve, with California Department of Fish and Wildlife’s approval, as the 2014 Annual Report under the 

Final Lake and Streambed Alteration Agreement. 
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Figure 1.1-1.  Location of Log Cabin Diversion Dam.  
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Figure 1.1-2.  Disposal Site 1 location. 
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SECTION 2.0 

LOG CABIN 2014 SEDIMENT REMOVAL SUMMARY 
 
Removal of sediment from Log Cabin Diversion Dam impoundment was the first work done 
under the approved portions of the Plan.  Before starting any work, YCWA applied for and 
received the appropriate permits to cover the work (Table 2.0-1).   
 
Table 2.0-1.  Permits Acquired for 2014 Log Cabin Diversion Dam Impoundment Sediment 
Removal. 

Agency/Act Name of permit Permit ID# Date Acquired 

California Department of Fish 
and Wildlife 

Final Lake or Streambed 
Alteration Agreement 

1600-2014-0163-R2 September 08, 2014 

California Environmental Quality 
Act 

Final Mitigated Negative 
Declaration 

N/A 
Notice of Determination Filed: 
September 04, 2014 

Yuba County 
Grading/On Site Construction 
Permit 

064-180-002-000 September 11, 2014 

Central Valley Regional Water 
Quality Control Board 

Clean Water Act (s)401 Water 
Quality Certification 

WDID# 5A58CR00113 September 17, 2014 

Central Valley Regional Water 
Quality Control Board 

Report of Waste Discharge R5-2009-0085 August 01, 2014 

Office of Historic Preservation 
Department of Parks and 
Recreation 

Section 106 Consultation N/A August 28, 2014 

U.S. Army Corps of Engineers Clean Water Act (s)404 SPK-2014-00703 September 25, 2014 

State Resources Control Board 
Stormwater Pollution Prevention 
Plan 

WDID# 5S58C370810 September 09, 2014 

Tahoe National Forest Letter of Concurrence N/A September 10, 2014 

 
 

2.1 Dates and Timing of Work 
 
Mobilization commenced on September 24, 2014; and all tasks associated with mobilization 
were performed upland of all Waters of the United States and State.  All permits and permissions 
were finalized and received by September 25, 2014.  Copies of all permits, the California 
Environmental Quality Act (CEQA) Mitigated Negative Declaration (MND), and the Plan were 
kept onsite throughout work activities.  A fish rescue, per the California Department of Fish and 
Wildlife’s (Cal Fish and Wildlife) Lake and Streambed Alteration (LSA) Agreement was 
conducted on September 29 and 30, 2014.  Excavation began on October 1, 2014 and was 
completed by October 22, 2014.  Demobilization and restoration of all temporary sites ended on 
November 7, 2014.  Standard work days were from 7:30 am to 3:30 pm, though some days went 
longer. 
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2.2 Sediment Removal Work 
 
2.2.1 Sediment Testing 
 
A requirement of sediment removal from either impoundment is to perform sediment testing and 
provide a report on the results to the United States Army Corps of Engineers (USACE), the 
United States Fish and Wildlife Service, the State Water Resources Control Board, the TNF, the 
Central Valley Regional Water Quality Control Board (RWQCB) and Cal Fish and Wildlife 
within 30 days after completion of testing.  YCWA provided the results of sediment testing to 
agencies during development of the Plan and application for permits.  Cal Fish and Wildlife was 
re-provided with a copy on September 8, 2014 to fulfill Measure 2.3 of the LSA Permit.  No 
hazardous materials were detected during sediment testing. 
 
2.2.2 Mobilization 
 
Mobilization included delivery of equipment, establishment of laydown areas and stable pads for 
equipment, as needed, vegetation trimming and grading of the roads for use, as well as 
preparation of Disposal Site 1.  Mobilization also included the following: 
 

 Development of a Job Site Security Plan describing measures to protect the contractor’s, 
the Forest Service’s, and YCWA’s property from damage and/or theft during working 
and non-working hours. 

 Development of a Medical Emergency Response Plan describing procedures to be 
followed in the event of a medical emergency and location of nearest medical facility. 

 Development of a Fire Prevention and Protection Plan describing measures that were 
taken to reduce the potential for fire and the procedures to be followed in the event of 
fire. 

 Development of a Spill Prevention, Containment and Clean-up Plan describing measures 
that were taken to reduce the potential for and control/contain spills of hazardous 
materials.  This also satisfied Condition 10 of the RWQCB 401 Certification. 

 Development of a Dust Control Plan describing measures that were taken for dust. 

 Development of a Traffic Control Plan describing measures that were taken to ensure 
vehicular safety. 

 
2.2.3 Diversion 
 
During low flow conditions, Oregon Creek was diverted around the work area in the 
impoundment using two 88 horsepower pumps and a 30 horsepower pump, which were 
connected via 50 ft of flexible discharge hose through a manifold and check valves to a common 
10-inch (in.) aluminum discharge pipe coupled with Victaulic® couplings.  The aluminum pipe 
was connected into a high-density polyethylene pipe running alongside the access road to the 
downstream side of the dam where the water was discharged back into the streambed to meet 
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YCWA’s minimum flow requirements under the Project’s FERC license for the duration of the 
work (See Section 3.6.3 for more details).  The diversion was designed per the Plan, Cal Fish and 
Wildlife’s LSA (Measure 2.5), CEQA MND and RWQCB 401 Certification (Condition 17).  The 
diversion design was submitted to Cal Fish and Wildlife for approval as part of the Verification 
Request Form (Measure 1.5), which was approved on September 22, 2014. 
 
2.2.4 Removal of Sediment 
 
The final amount of material excavated from the Log Cabin diversion Dam impoundment was 
11,000 cubic yards.   
 
Excavation was accomplished using track-mounted excavator located within the impoundment.  
Excavated sediment was loaded into large-capacity off-road haul-trucks which delivered the 
material to the laydown area.  The laydown area for Log Cabin Diversion Dam was located in 
the area of disturbance adjacent to the paved dam access road, approximately 0.2 mi from the 
dam.  The area consisted of land owned by Sierra Pacific Industries and National Forest System 
lands within the FERC Project Boundary.  The laydown area was upland, away from any Waters 
of the United States or state (Figure 2.2-1).  At the laydown area, the material was loaded onto 
street legal haul-trucks for transport to Disposal Site 1.  Per the Plan, sediment was cleared from 
the laydown area within 72 business hours of the last day of sediment removal. 
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Figure 2.2-1.  Sediment Laydown Area for Log Cabin Diversion Dam excavation work. 
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Appropriate best management practices (BMP) from Forest Service’s Soil and Water 
Conservation Handbook (Forest Service 2011) were instituted, along with the development and 
implementation of a Stormwater Pollution Prevention Plan (SWPPP) and compliance with 
associated provisions of the 401 Certification (Conditions 2, 11, 13, 14 and 28) and LSA 
(Measures 2.20 and 2.24), to prevent erosion. During the work, the excavators and trucks were 
removed from the impoundment at the end of each shift and parked with proper spill 
containment materials.  See Section 3.6.2 for more details. 
 
2.2.5 Disposal of Sediment 
 
The excavated sediment was transported approximately 9 mi from the laydown area in street 
legal haul-trucks to Subsite 1B, one of three subsites within Disposal Site 1 (see Figure 1.1-2).    
 
Disposal Site 1 is located behind a locked gate on YCWA owned land, and is within the FERC 
Project Boundary.  Figure 2.2-2 shows the haul route used to carry sediment from Log Cabin 
Diversion Dam to Disposal Site 1.  
 
Additional details regarding the sediment disposal are present in Attachment A. 
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Figure 2.2-2.  Location of Log Cabin Diversion Dam and the haul route to Disposal Site 1. 
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Per the RWQCB’s General Waste Discharge Requirements, and the Yuba County Grading 
Permit and Plan, the excavated material was placed as a compacted fill in accordance with 
generally accepted geotechnical engineering practices; it was dumped and spread out in loose 
lifts not exceeding a depth of 12 in.  Each lift was compacted with two passes by a Caterpillar D6 
dozer (Figure 2.3-3).  Slope inclinations did not exceed 2 to 1 (horizontal to vertical ratio).  
 
Per the SWPPP and permits, silt fencing was installed at the perimeter of the stockpile area to 
mitigate the potential for migration of sediment.  Upon completion of stockpiling, the surface 
was compacted and hydroseeded for long-term erosion control. 
 

 
Figure 2.2-3.  Excavated material stockpile located at Disposal Site 1. 
 
 
2.2.6 Demobilization 
 
Once removal of sediment was completed, the work was demobilized by removing all equipment 
from the site (including the laydown areas); restoring minimum flow through the impoundment 
to the fish release valve; removing sediment control measures; and removing all water control 
(diversion) measures.  Demobilization fully ended on November 7, 2014.2   
 
On November 9, 2014, YCWA informed FERC, the USACE, the United States Fish and Wildlife 
Service, the State Water Resources Control Board (SWRCB), the TNF, the RWQCB and Cal 

                                                 
2  Demobilization did not end until November 7, 2014 in part because of the performance of repairs on the Log Cabin Diversion 

Dam apron curtain, which occurred October 29-31, 2014.  This work was separately permitted. 
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Fish and Wildlife of the completion of work and invited them to inspect the area.  A site tour was 
conducted on December 17, 2014.  Attendees at the site tour included the TNF, RWQCB, 
SWRCB, and YCWA.  The tour covered the Log Cabin Diversion Dam impoundment, laydown 
area and Disposal Site 1B.  YCWA explained the work which had occurred at each site.  One 
access spot near the impoundment required some additional erosion control measures, per TNF 
comments. 
 
Photographs of the work area pre-, during and post construction are provided in Attachment B. 
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SECTION 3.0 

PROTECTION OF RESOURCES 
 
The protection of resources was accomplished by following the BMPs spelled out in the Plan and 
all compliance measures and conditions in applicable permits.  This section details all such 
actions and indicates from which source (Plan, permits, etc.) the activity originated.   
 

3.1 Biological Monitor 
 
Per the USACE’s 404 permit, the Cal Fish and Wildlife’s LSA Permit (Measure 2.6), and the 
CEQA MND, a biological monitor was present onsite at all times during the duration of activities 
that involved grading, excavation, vegetation removal, or other ground disturbing activities to 
ensure impacts to fish and wildlife resources are minimized.  YCWA’s monitor, Jacob Vander 
Meulen (Designated Biologist), was familiar with fish, plant, wildlife and habitats found within 
and adjacent to the work site.  The Designated Biologist was responsible for monitoring all 
project activities.  Per the LSA (Measure 2.6), Jacob Vander Meulen’s qualifications were sent to 
Cal Fish and Wildlife on September 2, 2014 and approved on September 3, 2014, making him 
the official Designated Biologist.   
 

3.2 Environmental Training 
 
Per the Plan, the CEQA MND, Cal Fish and Wildlife’s LSA (Measure 2.8) and the USACE’s 
404 permits, an environmental training needed to be given to all persons working on the Log 
Cabin Diversion Dam sediment removal project.  The training included the distribution and 
habitat needs of all special-status species that might have been encountered on site and all legal 
protections, as well as biological, environmental, and cultural requirements during construction.  
The training also included information on invasive species, air quality, and other sensitive 
resources and protection measures (Attachment C).  Over the course of the work, 47 people took 
the environmental training (Attachment D). 
 

3.3 Environmental Sensitive Areas 

Per the Plan, the CEQA MND, and Cal Fish and Wildlife’s LSA (Measure 2.11), eleven 
environmentally sensitive areas (ESA) were flagged on September 24, 2014, prior to the start of 
activities.  Flagged areas include three areas of Humboldt lily (Lilium humboldtii ssp. 
humboldtii),3 riparian areas just outside work areas and the boundaries of the impoundment work 
areas.  The Designated Biologist erected flagging boundaries, which also included signage 
(Figure 3.3-1).  Information on ESAs was also included in the environmental training. 

                                                 
3 One occurrence of Humboldt lily was not flagged due to its proximity to Highway 49 and because no work activities were scheduled to or took 

place there. 
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Figure 3.3-1.  Example of ESA flagging and signage. 
 
 

3.4 Botanical Resources 
 
There were three main areas of potential impact to botanical resources – vegetation management, 
invasive species, and revegetation/site restoration. 
 
3.4.1 Vegetation Management 
 
Per the Plan, the CEQA MND, and Measure 2.17 of Cal Fish and Wildlife’s LSA, vegetation 
disturbance was kept to the minimum necessary to complete the work successfully.  No native 
trees with a diameter at breast height over 4 in were removed.   
 
As part of the project, YCWA trimmed 10 trees: one Fremont’s cottonwood (Populus fremontii), 
five red willow (Salix laevigata), one mock orange (Philadelphus lewisii) and three oak 
(Quercus spp.), as well as removed five trees: all red willows had a diameter at breast height 
ranging from 1.5 to 3 in.  Vegetation management was done primarily on September 26, 2014 to 
facilitate access to the impoundment. 
 
3.4.2 Revegetation/Site Restoration 
 
Per the Plan, the work sites around Log Cabin Diversion Dam and Disposal Site 1 were returned 
to their original states, except for the area of sediment removal in the impoundment and the 
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disposal site.  At the end of demobilization, the stockpiles, laydown area, and other disturbed 
sites were hydroseeded with a mixture of native grass seeds: California brome (Bromus 
carinatus), slender hairgrass (Deschampsia elongata), blue wildrye (Elymus glaucus), squirrel 
tail grass (Elymus elymoides), Idaho fescue (Festuca idahoensis), big bluegrass (Poa secunda), 
and Pacific fescue (Festuca microstachys).  This also fulfilled provisions of the CEQA MND and 
Cal Fish and Wildlife’s LSA (Measure 2.24).  Areas of temporary impact were also regraded to 
pre-construction contours, per the RWQCB 401 Certification Condition 14. 
 
3.4.3 Invasive Species 
 
All equipment was washed and inspected prior to work within the impoundment, and no invasive 
species were reported as being present on equipment, nor were any new invasive species seen in 
the work area.  One water truck was brought onto the site on October 8, 2014 with visible 
soil/mud on the tires and wheel wells and ordered to be washed by YCWA.  This truck was not 
used in the impoundment.  Invasive species provisions were present in the Plan, the CEQA 
MND, and Measure 2.25 of Cal Fish and Wildlife’s LSA.   
 

3.5 Wildlife Resources 
 
3.5.1 Aquatic Wildlife 
 
There were multiple provisions in the Plan and permits for the protection of aquatic wildlife.  
YCWA followed all of these provisions to ensure the smallest impact to these species. 
 
First, exclusion devices per Cal Fish and Wildlife’s specifications were used on all pumps, pipes, 
or other equipment that might entrain aquatic species (Plan, Cal Fish and Wildlife Measure 2.15, 
and CEQA MND).  No species were reported entrained in equipment.   
 
Second, aquatic wildlife were not handled (LSA Measure 2.12) except per the Fish Rescue and 
Salvage Plan (YCWA 2014).  If possible, any aquatic wildlife in the work area was allowed to 
leave on their own.  When necessary, the Designated Biologist moved wildlife out of the work 
area to the designated release site(s). 
 
The Fish Rescue and Salvage Plan (YCWA 2014), written per Measure 2.13 and 2.14 of Cal Fish 
and Wildlife’s LSA was developed in consultation with Cal Fish and Wildlife and approved on 
September 8, 2014.  Two days of aquatic vertebrate rescue were performed on September 29 and 
30, 2014, with three Cal Fish and Wildlife personnel present.  After those days, the Designated 
Biologist checked the work area every morning prior to work within the impoundment and 
rescued as many aquatic vertebrates as possible.  Per discussions with Cal Fish and Wildlife in 
the field and via phone, they agreed that catching all Foothill yellow-legged frogs (Rana boylii) 
in the impoundment work area was unfeasible (A. Ewing, pers. comm., 2014; T. Sheya, pers. 
comm., 2014).4  Over the course of the work in the impoundment, YCWA removed 386 foothill 
yellow-legged frogs, three California newts (Taricha torosa), two western pond turtles 

                                                 
4 There were no reports of foothill yellow-legged frog mortalities during sediment removal activities. 
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(Actinemys marmorata), 61 rainbow trout (Oncorhynchus mykiss) and 321 Sacramento suckers 
(Catostomus occidentalis). 
 
A complete report on the aquatic vertebrate rescue was submitted to Cal Fish and Wildlife, per 
LSA Reporting Measure 3.2, on December 8, 2014 (Attachment E). 
 
3.5.2 Limited Operating Periods 
 
Per the Plan and Cal Fish and Wildlife’s LSA, nesting bird species could be present in the area of 
Log Cabin Diversion Dam.  Per LSA Measure 2.16, nesting bird season is from February 1 to 
August 31.  However, the work period for sediment removal from Log Cabin Diversion Dam 
impoundment was September 24 to November 7, 2014, outside nesting bird season.  No nesting 
bird surveys were necessary, and no nesting birds were observed during the work period. 
 

3.6 Water Quality  
 
3.6.1 Monitoring 
 
Per the Plan, LSA Measure 2.5, and RWQCB 401 Certification Conditions 18 and 19, flows 
were diverted to minimize turbidity, siltation and pollution.  Additionally, per the Plan, 
Condition 7 of the 401 Certification and LSA Measure 7.1.3, no work in the impoundment 
occurred during precipitation events.  Heavy equipment was also not operated in any areas of 
flowing water (Plan, 401 Certification Condition 8 and LSA Measure 2.18).   
 
YCWA performed water quality monitoring for turbidity, dissolved oxygen, settleable materials, 
and visible construction related pollutants when work was being performed in the impoundment, 
per the Plan, Cal Fish and Wildlife LSA (Measures 2.9 and 2.10) and RWQCB 401 Certification 
Conditions 4-6.  Per the 401 Certification, three reports on a two week timeline were written and 
submitted to the RWQCB.  These reports were submitted on October 13, October 27 and 
November 11, 2014.  Attachment F contains a table of all water quality data recorded during 
work in the impoundment through the term of the sediment removal.  There were no parameters 
measured during work within the impoundment that exceeded those mandated by the Plan or the 
Cal Fish and Wildlife LSA or RWQCB Certification.  There was one turbidity measurement that 
was briefly above permitted levels for the 401 Certification, under Condition 4(c) ‘any project 
activities [which] cause the creation of a visible plume in surface waters,’ as described below.  
This information was included in the third report submitted to the RWQCB on November 11, 
2014. 
 
At 11:00 am on October 28, 2014, water from the Lohman Ridge Tunnel was diverted into the 
Log Cabin Diversion Dam impoundment to refill the reservoir, as all sediment removal was 
completed by that time.  The flow of water picked up sediment from the tunnel, which caused a 
brief spike in turbidity downstream at 32.1 NTUs, which was higher than the permitted amount 
under the 401 Certification.  However, the gate on the Lohman Ridge Tunnel was closed at 11:30 
am, and this was a one-time activity to rewater the impoundment.  By the end of the work day, 
less than three hours later, the turbidity was back around background levels at 0.56 NTU.  This 
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spike in turbidity was unavoidable as part of the refilling of the reservoir.  There were no other 
times during project activities when the turbidity was above permitted levels.   
 
3.6.2 Spill Prevention and Clean-up 
 
Per Condition 10 of the RWQCB 401 Certification, YCWA developed and kept onsite a Spill 
Prevention, Containment and Clean-up Plan.  As the overall work area was over 1-ac, YCWA 
also developed a SWPPP, which included BMPs for prevention and management of spills (401 
Certification Condition 28).  All vehicles were in good working condition and drip 
mats/absorbent materials were placed under vehicles with they were not in use (LSA 2.18 and 
2.19, 401 Certification Conditions 9 and 20, SWPPP’s BMPs and Plan). 
 
Two small spills occurred in upland areas during the term of sediment removal work at Log 
Cabin Diversion Dam impoundment.  The first occurred on September 28, 2014, where a small 
amount (less than 0.1 gallon) of unleaded fuel was spilled while moving the digging bucket of 
the excavator (Figure 3.6-1) and the second on September 30, 2014, where approximately two 
gallons of red-dye diesel was found in the secondary containment for the bypass pool generators 
(Figure 3.6-2).  The diesel did not get out of the containment.  The spills were both properly 
cleared and disposed of, per the Spill Prevention, Containment and Clean-up Plan and SWPPP. 
 
On October 1, 2014, the Bobcat skid steer loader broke down and was unable to leave the 
impoundment under its own power.  For safety reasons, the Bobcat could not be towed or carried 
out of the impoundment by another piece of equipment.  However, the excavator was used to lift 
the Bobcat so that spill containment material (plastic sheeting) could be put in place  
(Figure 3.6-3).  The Bobcat was repaired the following day. 
 
No contaminants reached waters during the term of sediment removal work at Log Cabin 
Diversion Dam impoundment.  Additionally, per the Plan, Condition 15 of the 401 Certification, 
and Measure 2.21 of the LSA, all debris and waste generated by the work was removed from the 
site and properly disposed of. 
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Figure 3.6-1.  Unleaded fuel spilled September 28, 2014. 
 
 

 
Figure 3.6-2.  Red-dye diesel spill September 30, 2014 within secondary containment area.   
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Figure 3.6-3.  Bobcat broke down October 1, 2014 within the Log Cabin Diversion Dam 
Impoundment. 
 
 
3.6.3 Minimum Flow  
 
During the term of sediment removal work activities, the diversion was used to dewater the work 
area and maintain minimum flow below the dam, per the FERC license.  There was one 
deviation from the required minimum flow during work activities.   
 
The deviation occurred during the final stages of the Sediment removal work activities.  To de-
water the work site, natural stream flows were diverted around the work site through a pumping 
station with 1 small pump and 2 large pumps.  The small pump was used to meet the natural 
stream flow requirement and the larger pumps were staged with floats that would automatically 
put the larger pumps in service if inflows exceeded the capacity of the small pump. 
 
On October 28, 2014 at approximately 10:30 a.m., the small pump became plugged with debris 
from the stream and the pump flow decreased to 1.17 cfs.  Operators on site were unsuccessful in 
their attempts to clear the debris so one of the large pumps was started to provide the minimum 
flow requirement while the small pump was shut down and cleaned.  Due to the size of the 
pump, the flow increased to 7 cfs.  Once the small pump was unclogged, the flow was 
transitioned from the large pump to the smaller pump. 
 
YCWA reported the flow deviation to FERC in a letter dated November 20, 2014  
(Attachment G). 
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3.7 Erosion Control 
 
The Plan, the RWQCB 401 Certification (Conditions 11, 12, and 13), CEQA MND, SWPPP and 
Cal Fish and Wildlife LSA (Measure 2.20) all contained similar erosion control measures.  
YCWA used silt fencing and straw wattling to minimize erosion and checked on them during the 
course of the work to ensure their proper function (Figures 3.7-1 and 3.7-2).  No netting that 
could trap wildlife was used (401 Certification Condition 12, LSA Measure 2.70).   
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Figure 3.7-1.  Bypass pool access ramp.  
 

 
Figure 3.7-2.  Bypass pump pipe 
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On October 9, 2014, the Designated Biologist noted that the silt fencing near the impoundment 
ramp required repair.  Excess sediment was removed, and the silt fence was reinstalled directly 
after the observation (Figure 3.7-3). 
 

 
Figure 3.7-3.  Silt fencing along access road into the impoundment. 
 
 
BMPs per the SWPPP were also put in place to prevent tracking of dirt on to roads and to water 
work roads to prevent dust (also per the CEQA MND). 
 
No soil or sediment migrated into the impoundment or other waters during the work, and all 
temporary areas were recontoured back to their original contours and hydroseeded, as 
appropriate (401 Certification Condition 14, LSA Measure 2.24). 
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SECTION 4.0 

FUTURE ACTIVITIES UNDER PLAN 
 
YCWA is currently pursuing the necessary permits from the SWRCB and USACE to perform 
sediment passage per the Plan in early 2015.  The time period for sediment passage is from 
November 1, 2014 to March 15, 2015.  If permits are not acquired in time for this term, the 
sediment passage will most likely occur between November 1, 2015 and March 15, 2016. 

At this time, no additional mechanical removal of sediment projects are anticipated at Log Cabin 
or Our House Diversion Dams.  
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Figure B-1.  Log Cabin Diversion Dam impoundment prior to sediment removal activities 
September 24, 2014 (92° east, 22°angle). 
 

 
Figure B-2.  Log Cabin Diversion Dam impoundment during sediment removal activities October 8, 
2014 (92° east, 22°angle). 
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Figure B-3.  Log Cabin Diversion Dam impoundment after sediment removal activities November 
4, 2014 (92° east, 22° angle). 
 

 
Figure B-4.  Bypass pool pump installation September 29, 2014 (70° north, 0° angle). 
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Figure B-5.  Log Cabin Diversion Dam impoundment excavation area October 1, 2014 (200° south, 
22° angle). 
 

 
Figure B-6.  Log Cabin Diversion Dam impoundment excavation area October 1, 2014 (220° south, 
22° angle). 
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Figure B-7.  Log Cabin Diversion Dam fish rescue pool October 1, 2014 (92° east, 22° angle). 
 

 
Figure B-8.  Log Cabin Diversion Dam excavation area October1, 2014 (310° north, 0° angle). 
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Figure B-9.  Log Cabin Diversion Dam excavation area October 9, 2014 (140° east, 20° angle). 
 

 
Figure B-10.  Log Cabin Diversion Dam excavation area October 9, 2014 (300° west, 0° angle). 
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Figure B-11.  Log Cabin Diversion Dam inlet of the low level outlet October 15, 2014 (260° south, 0° 
angle). 
 

 
Figure B-12.  Log Cabin Diversion Dam excavation area October 16, 2014 (300° west, 0° angle). 
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Figure B-13.  Log Cabin Diversion Dam excavation area October 16, 2014 (140° east, 25° angle). 
 

 
Figure B-14.  Log Cabin Diversion Dam downstream face after sediment removal November 4, 
2014. 
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Figure B-15.  Bypass pool access ramp erosion control in place November 5, 2014. 
 

 
Figure B-16.  Bypass pool access ramp erosion control in place November 5, 2014. 
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YUBA RIVER DEVELOPMENT PROJECT (FERC NO. 2246) 
LOG CABIN DIVERSION DAM SEDIMENT REMOVAL PROJECT 

FISH RESCUE AND SALVAGE: FINAL REPORT 

December 5, 2014 

Prepared by: HDR Engineering, Inc. 

Introduction: 

In 2014, at the direction of the Federal Energy Regulatory Commission (FERC), the 

Yuba County Water Agency (YCWA) wrote and filed with FERC a Sediment 

Management Plan for Log Cabin and Our House Diversion Dams (Plan).  These facilities 

are part of YCWA’s Yuba River Development Project (FERC Project No. 2246, YRDP).  

Amongst the provisions of the Plan is a 5-10 year permit package for the mechanical 

removal of up to 100,000 cubic yards of sediment from the two impoundments to keep 

the intakes for the low level outlet valves clear of debris and ensure that minimum 

downstream flow is maintained.  

Sediment removal at Log Cabin Diversion Dam occurred in October 2014, when inflow 

into the impoundment was low.  Prior to the start of work, YCWA drew down the pool in 

the impoundment as low as possible and diverted inflows around the excavation area so 

that sediment could be excavated in the dry.  The diversion around the impoundment was 

executed in a manner that maintained stable flows downstream of the dam and did not 

result in unseasonal fluctuations in flow.  This included a combination of small increases 

in release from the low level outlet and pumping water into the diversion tunnel.  YCWA 

did not perform any mechanical excavation work in flowing water or suction dredging of 

sediments in the diversion pool. 

Prior to and during all diversion and dewatering of the stream channel, qualified aquatic 

biologists captured and relocated fish, frogs, turtles and other aquatic vertebrate species 

to safe and suitable habitat using methods approved by the California Department of Fish 

and Wildlife (CDFW).  Additionally, prior to sediment removal each day, the Designated 

Biologist monitored dewatered areas for stranded aquatic species and relocated them.  

Handling of aquatic species was minimized to the greatest extent feasible.  

Species Likely To Be Encountered 

To the extent reasonable, all aquatic vertebrates were captured and relocated out of the 

sediment removal area.  Of primary concern were all fish species, foothill yellow-legged 

frogs (Rana boylii, FYLF) and western pond turtles (Actinemys marmorata, WPT).  

FYLF is a United States Department of Agriculture’s Forest Service (Forest Service) 

sensitive species, a CDFW species of special concern, and an International Union for 

Conservation of Nature near threatened species.  WPT is a Forest Service sensitive 
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species, a CDFW species of special concern, and an International Union for Conservation 

of Nature vulnerable species (CDFW 2011, Forest Service 2013). 

The list of fish species likely to be encountered during the sediment removal project was 

based on a recent stream fish population study completed by YCWA in 2012 and 2013 

(YCWA 2012c).  A total of four species were observed in Oregon Creek (Table 1). 

Table 1.  Overview of fish species captured during electrofishing surveys on Oregon Creek in 2012 

and 2013. 

Species Oregon Creek Upstream of 

Log Cabin Diversion Dam 

(RM 4.5) 

Oregon Creek Upstream of 

Middle Yuba River 

(RM 0.3) Common Name Scientific Name 

Rainbow trout Oncorhynchus mykiss     

Sacramento pikeminnow Ptychocheilus grandis   

Sacramento sucker Catostomus occidentalis     

Smallmouth bass Micropterus dolomieu --   

 = Species was captured.  
RM = River mile 

 

 

In 2011 and 2012, YCWA performed visual encounter surveys (VES) for FYLF at sites 

on stream reaches that may potentially be affected by YRDP flows.  Results from the 

VES, as well as historical records, reveal that FYLF are present at Log Cabin Diversion 

Dam impoundment (YCWA 2012a).  

Similarly, in 2012, YCWA mapped potentially suitable habitat for WPT, assembled 

information associated with incidental observations of WPT reported during various 

YCWA relicensing studies, and performed surveys for basking WPT at nine sites inside 

the YRDP’s FERC Project Boundary (YCWA 2012b).  Survey results at Log Cabin 

Diversion Dam impoundment indicated the presence of one adult western pond turtle 

repeatedly observed in 2012.  Two adult WPT were also trapped ~0.4 river miles 

upstream of the impoundment during efforts conducted under the YCWA entrainment 

study (YCWA 2012c).  Combined with historical sightings by Forest Service employees 

(Forest Service 2011) and an incidental observation of a juvenile WPT in a puddle near 

the impoundment, this information suggests that small numbers of WPT may occur with 

regularity in the vicinity of the impoundment.   

Methods 

Fish Relocation and Exclusion 

Aquatic vertebrates were relocated and excluded from Oregon Creek above Log Cabin 

Dam in preparation for sediment removal.  The following steps were followed for fish 

relocation and exclusion: (1) identify project extent; (2) install block nets; (3) complete 

fish and amphibian relocation; (4) monitor and maintain block nets; and (5) remove block 

nets upon Project completion.  Each of the steps is discussed in additional detail below. 
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Identify Project Extent 

Prior to the start of sediment removal, YCWA identified the upstream extent of impacts 

of the sediment removal project, including the location of pumps used to divert the flow 

of Oregon Creek.  The Lohman Ridge Tunnel outfall pool was selected as the most 

appropriate location for the bypass pumps and the upstream extent of impacts (Figure 1). 

The downstream extent of the project was bordered by the diversion dam. 



HDR Engineering, Inc.  December 5, 2014 

 4  

 
Figure 1.  Log Cabin Diversion Dam Sediment Removal Project extent. 
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Install Block Nets 

Block nets spanning the full wetted width and depth of Oregon Creek and the outlet of 

the Lohman Ridge Tunnel were installed prior to the diversion of flows.  The nets were 

placed approximately 10 feet upstream of the bypass pool at a hydraulic control in 

Oregon Creek (-121.057, 39.43935) and in the outlet of the tunnel (-121.057, 39.4392).  

These locations prevented fish from entering the cascade that formed at the head of the 

pool after dewatering.  The float line of each net was secured with 0.5-inch twisted nylon 

rope anchored into the concrete tunnel or to steel T-posts.  The lead line was held down 

with sandbags filled with locally-acquired gravel (Figure 2).    

   
Figure 2.  Block nets in the Lohman Ridge Tunnel outlet (left) and across Oregon Creek (right). 

Note: The photograph of the Oregon Creek block net was taken on November 5, 2014 just before it 

was removed. 

 

Temporary block nets were also installed at the upstream end of the diversion pool and 

the outlet of the bypass pool to enable biologists to isolate the stream segments to aid the 

removal of fish from the stream segment of the site prior to dewatering.   

 

Fish Relocation 

YCWA conducted fish rescues on September 29-30, 2014, with help from Anna Ewing, 

Sean Hoobler, and Tanya Sheya (September 29 only) of CDFW.  Backpack electrofishing 

techniques described in Temple and Pearsons (2007) were used to capture fish.  Prior to 

electrofishing; biologists walked the stream-bank to directly observe the presence of any 

WPT or FYLF.  Due to the narrow channel and low flows during the fish rescue, a single 

backpack electrofisher and between 2 and 4 hand netters were sufficient to complete the 

fish capture. The impoundment was cleared of fish based on natural separations in habitat 

that occurred as the site was being de-watered, not necessarily in a downstream to 

upstream progression.  This took place over five to seven passes.  Captured fish were 

held in an aerated bucket until the pass was complete.  Following each pass, captured fish 

were released in suitable habitat at a safe distance upstream of the Log Cabin Diversion 

Dam Sediment Removal Project extent (Figure 1). This process was repeated until no fish 

were captured or observed for two electrofishing passes in the stream segment. 



HDR Engineering, Inc.  December 5, 2014 

 6  

Electrofishing and dip netting were used to remove fish from the bypass and diversion 

pools after the bypass was initiated.  The pools were dewatered until they reached a fully 

wadeable depth.  As the water surface elevation decreased, on-site biologists monitored 

for any fish being stranded along the banks and immediately relocated these fish 

upstream in an aerated bucket.  Once the pools reached a level suitable for backpack 

electrofishing, biologists made multiple electrofishing passes through the pool to ensure 

all fish had been captured and removed.   

Fish were removed from the bypass pool over five passes, shortly after the bypass was 

initiated.  The removal of fish from the bypass pool was interrupted when the lead 

Biologist became aware that fish in the diversion pool were becoming distressed for an 

unknown reason.  Fish were observed “sipping” water at the surface and patrolling the 

margins of the pool.  Rescue efforts were immediately shifted to the diversion pool.  Fish 

were removed by dip net as rapidly as possible and moved to buckets of fresh water from 

upstream.  Fish were captured by dip net over the course of an hour.  After fifteen 

minutes passed without additional observations or capture of fish, a single pass was made 

with the electrofisher.  When this pass did not yield any fish, rescue efforts were 

concluded.  The remaining pool in the stream segment was then cleared in four passes.  

The team then returned to the bypass pool at approximately 17:45 p.m. and began the 

first of three passes.  These passes resulted in eight, four, and two Sacramento suckers 

(Catostomus occidentalis), respectively.  At that point, rescue efforts were suspended due 

to failing daylight.  The bypass pool was never completely dewatered and actually 

refilled significantly over the diversion period. 

Fish were relocated to an area that encouraged colonization once the sediment removal 

was complete.  In Oregon Creek, this was a large pool approximately 0.2 mile upstream 

of the impoundment (Figure 1).  

Monitor and Maintain Block Nets 

The two block nets were checked three times per day during the duration of the bypass 

operations.  In particular, biologists removed debris and ensured the net spanned the full 

width and depth of the stream. 

Remove Block Nets 

Upon completion of the sediment removal, YCWA removed the block net from the outlet 

of the Lohman Ridge Tunnel prior to diverting flows from the Middle Yuba River on 

October 28, 2014 to fill the impoundment.  The diversion pumps continued to run in the 

bypass pool until November 1, 2014.  The block net across Oregon Creek was not 

removed until November 5, 2014 when the pumps were removed. 

FYLF and WPT Relocation and Exclusion 

Qualified biologists surveyed the impoundment and impacted stream for FYLF and WPT 

prior to any work in those areas.  In addition, biologists surveyed the area each morning 
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prior to the start of work activities and again at the end of the work day for the duration 

of the Project. 

The initial effort on September 29
th

 involved the removal of FYLF and WPT from the 

area around the bypass pool.  This initial rescue cleared a path for equipment to install 

pumps for the bypass system.  At that point, biologists began to clear the impoundment of 

FYLF and WPT to prepare for electrofishing.  In addition to the initial sweep for FYLF 

and WPT, two team members continued to search for FYLF just ahead of the 

electrofishing team to ensure that the area was free of FYLF.  Additional team members 

continued to search the rest of the impoundment area for the many FYLF in the area.  

These activities continued for the remainder of the day on September 29, 2014 as the 

pump installation was not completed until the following morning.  Biologists continued 

to search for and remove additional FYLF and WPT in between fish rescue activities on 

September 30
th

 as well. 

All frogs, turtles, and other aquatic vertebrates were captured and relocated to suitable 

habitat outside of the sediment removal area.  Techniques for locating frogs, turtles, and 

other aquatic vertebrates were adopted from the VES standard protocols developed by 

Pacific Gas & Electric Company for hydroelectric project applications (PG&E and NID 

2009), which were modified from Seltenrich and Pool (2002).  Specifically, a surveyor 

walked slowly and searched for aquatic species continuously along stream margins, back 

channel areas, and potential instream habitats, scanning the immediate area and ahead.   

When aquatic species such as frogs and turtles were located, disinfected fine mesh dip 

nets were used to capture the animal.  Sterile gloves were used for hand capture 

techniques and other handling.  Sterile gloves help prevent the spread of diseases such as 

chytrid fungus (Batrachochytrium dendrobatidis).  Upon capture, organisms were placed 

in disinfected five-gallon buckets and relocated out of the work area to Grizzly Creek 

(Figure 1). 

Results 

Fish, Amphibian, and Reptile Rescue Prior to Sediment Removal Activities 

A total of 195 FYLF and 1 California newt (Taricha torosa) were removed and relocated 

to Grizzly Creek (Table 3) on September 29,
 
2014.  Electrofishing in the stream segment 

on the 29
th

 resulted in a total of 68 fish (29 rainbow trout [Oncorhyncus mykiss] and 39 

Sacramento sucker) after an effort of 5,428 seconds of electrofishing.   

The morning sweep on September 30, 2014 resulted in the relocation of 61 FYLF and 1 

California newt.  A total of 32 rainbow trout (2 mortalities) and 282 Sacramento suckers 

(4 mortalities) were removed from the project area on September 30, 2014 (Table 3) after 

an electrofishing effort of 7,679 seconds.  
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Table 3.  Aquatic vertebrates rescued prior to excavation at Log Cabin Diversion Dam. 

Date FYLF California Newt Rainbow Trout Sacramento Sucker 

September 29, 2014 195 1 29 39 

September 30, 2014 61 1 32 282 

Total 256 2 61 321 

 

 

The combined removal of 256 FYLF from the work area in the impoundment did not 

account for all FYLF; however, on-the-ground discussions with Sean Hoobler and Anna 

Ewing, as well as a phone conversation with Tanya Sheya, verified that removal of all 

FYLF was impractical.  They directed YCWA to continue to check for and make a good 

faith effort to remove FYLF in the areas where work was planned on a daily basis, which 

YCWA continued to do.  

Daily Monitoring 

The Log Cabin Diversion Dam impoundment was surveyed for aquatic vertebrates each 

morning prior to commencement of ground disturbing activities and again at the end of 

each work day.  After giving the “OK” for equipment to enter the impoundment each 

day, biologists continued to search the proximal area upstream of the work zone for 

aquatic species and relocated any rescued aquatic species further upstream.  This activity 

was conducted opportunistically between the biologist’s other monitoring obligations 

throughout the day.  In total, 130 FYLF, 1 California newt, and 2 WPT were relocated 

upstream during daily monitoring for aquatic vertebrates (Table 4).  None of these 

animals were found within the area of excavation. 

Table 4.  Monitoring for aquatic vertebrates conducted during each day of sediment removal at 

Log Cabin Dam. 

Date 

Aquatic Vertebrates Recovered? 

Species Count Notes 
Morning 

Survey 
Work Day 

October 1, 2014 No Yes FYLF 39 Mid-day sweep. 

October 1, 2014 No Yes WPT 1 
Found on the road during normal monitoring 

activities. 

October 2, 2014 No Yes FYLF 91 Total of three sweeps during the day. 

October 2, 2014 No Yes Newt 1 Mid-day sweep. 

October 2, 2014 No Yes -- -- -- 

October 3, 2014 No No -- -- -- 

October 4, 2014 No No -- -- -- 

October 5, 2014 No No -- -- -- 

October 6, 2014 No No -- -- -- 

October 7, 2014 No No -- -- -- 

October 8, 2014 No No -- -- -- 

October 9, 2014 No No -- -- -- 
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Table 4.  (continued) 

Date 

Aquatic Vertebrates Recovered? 

Species Count Notes 
Morning 

Survey 
During Work Day 

October 10, 2014 No No -- -- -- 

October 15, 2014 No No -- -- -- 

October 16, 2014 No No -- -- -- 

October 29, 2014 No Yes WPT 1 
Found on the road during normal monitoring 

activities. 

Total -- -- 
FYLF 
Newt 

WPT 

130 
1 

2 

-- 

 

 

Qualifications 

YCWA’s consultant for this work, HDR, Inc., has many years of experience with the 

methodologies described above and in the specific watersheds.  The aquatics team has 

performed studies at both Log Cabin and Our House diversion dams in support of the 

relicensing of the YRDP, as well as additional experience in the Yuba Watershed 

working on the Yuba-Bear and Drum-Spaulding relicensings.  Each member of the staff 

was well-qualified and currently holds or has held a CDFW scientific collecting permit.   

Jacob Vander Meulen (Designated Biologist) has three years of experience working in 

the field of aquatic science and other related resource management and conservation 

programs in addition to a Bachelors of Science in fisheries biology from Humboldt State 

University.  Mr. Vander Meulen has several months of experience performing VES for 

aquatic species including FYLF and western pond turtles in the Stanislaus National Forest.  

He also has over a year of experience as a crew leader for Idaho Department of Fish and 

Game’s Anadromous Fish Screen Program, conducting extensive backpack electrofishing 

surveys and fish and amphibian rescues using both electrofishing and seining techniques.  

From both his educational and vocational experience, Mr. Vander Meulen has become 

proficient with the identification and handling of numerous western U.S. fish species, 

herptiles, birds, mammals and plants.  Currently, Mr. Vander Meulen is in the process of 

acquiring a CDFW scientific collecting permit. 

Justin Tortosa (Biological Monitor) has over 17 years of experience in the fields of 

environmental and wildlife sciences.  Mr. Tortosa has served in many capacities (e.g., 

field staff, task leader, and project manager), on a variety of projects, throughout his 

tenure as a biologist.  He has been involved in Federal Energy Regulatory Commission 

(FERC) relicensing, and license implementation of hydroelectric and transmission line 

projects in California; environmental remediation of hazardous waste sites in Colorado 

and New Mexico; and provided environmental over site during large-scale construction 

projects.  In addition, his responsibilities have included overall project management, 

design and implementation of resource studies, compliance monitoring, and stakeholder 

collaboration. 
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Joel Passovoy (Fish Relocation Lead) has seven years of experience working in fresh 

water ecosystems with a focus on fish and amphibian communities.  After receiving a 

Bachelors of Science in Wildlife and Fish Conservation Biology from the University of 

California, he joined the aquatics team at HDR.  Mr. Passovoy has conducted 

electrofishing surveys in each of the forks of the Yuba River, including fish population 

assessments for the Yuba-Bear/Drum-Spaulding FERC relicensing studies.  In 2012, he 

conducted sampling and tagging of rainbow trout in Oregon Creek and the Middle Yuba 

to monitor for rates of entrainment at YCWA’s Camptonville and Lohman Ridge 

diversion tunnels.  In 2009, he assisted with FYLF surveys on the Bear River and its 

tributaries for the Yuba-Bear/Drum-Spaulding FERC relicensing.  Mr. Passovoy is 

certified in both backpack and boat electrofishing and holds a CDFW scientific collecting 

permit (Permit # 10230).  Mr. Passovoy is proficient with the identification and handling 

of western North American fish, herptiles, birds, mammals and plants.  

Mark Ashenfelter has eight years of experience working as a fisheries biologist and holds 

a Master’s Degree in Fisheries Biology. In his eight-year tenure, he has lead and served 

on the field crew of numerous stream, lake and amphibian surveys, many of which have 

occurred in the Yuba River Basin.  Over the thousands of field hours Mr. Ashenfelter has 

utilized, and is proficient in, various fisheries sampling techniques including seining, 

gillnetting, and both boat and backpack electrofishing.  He is an expert in identifying the 

freshwater fishes, amphibians, turtles and wildlife likely to be encountered at project 

sites.  Mr. Ashenfelter participated in studies conducted at both Log Cabin and Our 

House, which involved the use of seines, hook and line, as well as boat and backpack 

electrofishing to capture and tag salmonid species. 

Charles Vertucci has eight years of experience working as an aquatic biologist and holds 

a Master’s Degree in Environmental and Forest Biology. In that time, he has served on 

the field crew of multiple stream fish studies and FYLF VES.  He is proficient in boat 

and backpack electrofishing, spending hundreds of hours in the field as well as 

completing both the Smith-Root and Northwest Environmental Training Center 

electrofishing courses. He is comfortable identifying freshwater fishes, amphibians and 

turtles likely to be encountered at project sites.  In addition, most of his experience is in 

the Yuba River watershed, including site-specific work at both Log Cabin and Our House 

diversion dams.  He held a California Scientific Collecting Permit from 2008 to 2012 in 

support of these studies. 
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Table F-1.  Water Quality Monitoring Data. 

  LCD-01 LCD-02 

Date Parameter Before Midday End of Day Before Midday End of Day 

10/1/2014 

Time of Sample 8:34 12:25 15:30 8:57 12:35 15:44 

Turbidity (NTU) 1.82 2.2 0.97 2.07 1.55 1.96 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.33 8.62 8.88 8.99 8.99 9.04 

Dissolved Oxygen (% saturation) 79.8 85.0 87.8 86.8 89 90.0 

Water Temperature (°C) 13.4 14.8 14.5 13.8 14.9 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/2/2014 

Time of Sample 7:30 12:15 16:31 7:45 12:25 16:39 

Turbidity (NTU) 0.98 1.35 3.65 1.6 1.54 3.86 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.4 8.99 8.74 9.08 9.12 9.03 

Dissolved Oxygen (% saturation) 80 87.5 86 87.2 89.8 89.3 

Water Temperature (°C) 13.1 14.1 14.6 13.5 14.6 14.9 

Visible Pollutants 0 0 0 0 0 0 

10/3/2014 

Time of Sample 7:20 13:10 15:31 7:10 13:00 15:39 

Turbidity (NTU) 0.3 3.07 1.89 1.87 3.33 3.46 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.19 8.97 8.89 9.15 9.09 8.96 

Dissolved Oxygen (% saturation) 78.3 88.7 87 88.5 90.4 89.3 

Water Temperature (°C) 13.3 14.8 14.4 13.8 15.1 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/6/2014 

Time of Sample 8:20 12:10 16:20 8:00 11:50 16:45 

Turbidity (NTU) 0.28 0.18 0.35 1.63 1.64 1.84 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 7.9 8.3 8.38 8.89 8.9 8.78 

Dissolved Oxygen (% saturation) 76 81.9 83 86 87.8 87.4 

Water Temperature (°C) 13.6 14.8 14.9 13.9 14.9 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/7/2014 

Time of Sample 7:20 12:15 16:55 7:30 12:00 17:05 

Turbidity (NTU) 1.18 0.85 0.13 1.12 1.56 1.52 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.16 8.67 8.2 8.85 9.04 8.83 

Dissolved Oxygen (% saturation) 79.1 85.6 81.2 85.9 89.1 87.8 

Water Temperature (°C) 14 14.8 14.9 14 14.7 15.1 

Visible Pollutants 0 0 0 0 0 0 
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Table F-1 (continued).  Water Quality Monitoring Data 

  LCD-01 LCD-02 

Date Parameter Before Midday End of Day Before Midday End of Day 

10/1/2014 

Time of Sample 8:34 12:25 15:30 8:57 12:35 15:44 

Turbidity (NTU) 1.82 2.2 0.97 2.07 1.55 1.96 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.33 8.62 8.88 8.99 8.99 9.04 

Dissolved Oxygen (% saturation) 79.8 85.0 87.8 86.8 89 90.0 

Water Temperature (°C) 13.4 14.8 14.5 13.8 14.9 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/2/2014 

Time of Sample 7:30 12:15 16:31 7:45 12:25 16:39 

Turbidity (NTU) 0.98 1.35 3.65 1.6 1.54 3.86 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.4 8.99 8.74 9.08 9.12 9.03 

Dissolved Oxygen (% saturation) 80 87.5 86 87.2 89.8 89.3 

Water Temperature (°C) 13.1 14.1 14.6 13.5 14.6 14.9 

Visible Pollutants 0 0 0 0 0 0 

10/3/2014 

Time of Sample 7:20 13:10 15:31 7:10 13:00 15:39 

Turbidity (NTU) 0.3 3.07 1.89 1.87 3.33 3.46 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.19 8.97 8.89 9.15 9.09 8.96 

Dissolved Oxygen (% saturation) 78.3 88.7 87 88.5 90.4 89.3 

Water Temperature (°C) 13.3 14.8 14.4 13.8 15.1 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/6/2014 

Time of Sample 8:20 12:10 16:20 8:00 11:50 16:45 

Turbidity (NTU) 0.28 0.18 0.35 1.63 1.64 1.84 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 7.9 8.3 8.38 8.89 8.9 8.78 

Dissolved Oxygen (% saturation) 76 81.9 83 86 87.8 87.4 

Water Temperature (°C) 13.6 14.8 14.9 13.9 14.9 15.2 

Visible Pollutants 0 0 0 0 0 0 

10/7/2014 

Time of Sample 7:20 12:15 16:55 7:30 12:00 17:05 

Turbidity (NTU) 1.18 0.85 0.13 1.12 1.56 1.52 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.16 8.67 8.2 8.85 9.04 8.83 

Dissolved Oxygen (% saturation) 79.1 85.6 81.2 85.9 89.1 87.8 

Water Temperature (°C) 14 14.8 14.9 14 14.7 15.1 

Visible Pollutants 0 0 0 0 0 0 
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Table F-1 (continued).  Water Quality Monitoring Data 

 

 LCD-01 LCD-02 

Date Parameter Before Midday End of Day Before Midday End of Day 

10/15/2014 

Time of Sample 8:08 12:20 15:35 8:18 12:35 15:50 

Turbidity (NTU) 0.11 0 0.13 0.7 0.64 0.44 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.42 9.1 9.12 9.32 9.58 9.52 

Dissolved Oxygen (% saturation) 85.5 87.6 88.4 89.9 92.7 92.6 

Water Temperature (°C) 13.4 13.6 13.9 13.7 13.9 14.1 

Visible Pollutants 0 0 0 0 0 0 

10/16/2014 

Time of Sample 7:15 12:00 16:30 7:25 12:15 16:45 

Turbidity (NTU) 2.7 1.19 0.32 1.9 0.71 0.8 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 9.18 9.66 9.35 9.78 9.82 9.6 

Dissolved Oxygen (% saturation) 86.6 91.8 90.1 92.4 94.2 92.6 

Water Temperature (°C) 12.7 13.1 13.7 12.8 13.5 13.8 

Visible Pollutants 0 0 0 0 0 0 

10/17/2014 

Time of Sample 9:30 13:15 16:30 9:48 13:30 17:00 

Turbidity (NTU) 0 0 0 0.43 0.43 0.1 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 9.58 9.66 9.46 9.85 9.72 9.72 

Dissolved Oxygen (% saturation) 88.8 91.3 90.4 92.7 93.4 93.4 

Water Temperature (°C) 12 12.8 13.3 12.6 13.4 13.5 

Visible Pollutants 0 0 0 0 0 0 

10/22/2014 

Time of Sample 6:55 12:10 14:30 7:05 12:25 14:45 

Turbidity (NTU) 0.85 0.28 0.06 0.71 1 1.67 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 8.97 9.28 9.31 9.29 9.2 9.2 

Dissolved Oxygen (% saturation) 80.9 84.6 85.5 84.8 85.3 86 

Water Temperature (°C) 10.7 11.2 11.5 11.3 12 12.4 

Visible Pollutants 0 0 0 0 0 0 

11/4/2014 

Time of Sample 7:44 13:05 16:02 8:03 13:17 16:17 

Turbidity (NTU) 0.17 0 0 0.75 0 0.45 

Settleable Materials (mL/L) 0 0 0 0 0 0 

Dissolved Oxygen (mg/L) 10.2 10.04 9.75 9.58 9.61 9.45 

Dissolved Oxygen (% saturation) 84 84.2 82.8 82.4 83.4 82.1 

Visible Pollutants 0 0 0 0 0 0 
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