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Directions to SMUD’s Customer Service Center 
 
SMUD has two four - story buildings located adjacent to Highway 50 on the north side, between 
59th Street exit and 65th Street exit. The Customer Service Center (CSC) is the newer building 
of the two located at 6301 S Street, and houses the Rubicon Room, Forestview 1,2, & 3, Sequoia 
1,2,& 3, Timberline 1,2, & 3,  and the HRL Conference Room located on the third floor 
(Northwest wing) . The Headquarters building is located at 6201 S Street, directly west of the 
CSC. It houses the Headquarters’ Customer Center (HCC), the Auditorium and several other 
conference rooms. 
 
The Field Reporting Facility (aka FRF) is located behind the SMUD Headquarters building: go 
under the Light Rail overpass, then to the left about 150 ya rds. 
 
Directions: 
 
Heading East:  From downtown Sacramento, head east on Highway 50, exit at 59th Street. This 
exit will take you up - and - over Highway 50. Go straight at the first intersection, travel about a 
half mile. On your left (north) is the SMUD Headquarters building, the next building is the 
Customer Service Center. 
 
Heading West:  From Placerville, take Highway 50 to Sacramento and exit at  65th Street. Go 
straight about one block after the first intersection. The Customer Service Center is the four - story 
building on your right ( north). 
 
You should be able to find parking spaces for visitors located in the area between the two 
buildings. There is also parking available in a parking lot on Folsum Blvd. behind the SMUD 
complex.  
 
If you need assistance to find the Rubicon Room, Timberline 1,2,& 3, Sequoia 1,2,& 3, 
Forestview 1,2, & 3, and the Hydro Relicensing’s Conference Room located on the third floor of 
the Northwest wing, see the guard at the lobby desk. The Headquarters Customer Center (HCC) 
room is located in the Headquarters building opposite the board of directors Auditorium in the 
first floor. Drive Safely. 
 
 
Note: Downloadable maps can be found at hydrorelicensing.smud.org/meetings/meet_loc.htm 
 
 

http://www.smud.org/relicensing/meetings/meet_loc.htm
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Upper American River Project (UARP) 
Aquatic Technical Work Group (TWG) meeting 
November 13, 2003 

Sacramento Municipal Utility District (SMUD) 
Upper American River Project (UARP) Hydro Relicensing Project 

 
Aquatic Resources, Water Quality, Geomorphology and Hydrology 

Technical Work Group Meeting 
 

Sacramento Municipal Utility District (SMUD) 
Customer Service Center (CSC)  Sequoia 1 & 2 

6301 “S” Street   Sacramento, California 
 

November 13, 2003 
9:00 a.m. - 4:00 p.m. 

 
Proposed Agenda 

 
Time Topic 
     9:00 a.m. Introductions 
     9:05 Review meeting agenda 
     9:10 Key and timely issues:  1. Agency data requests for study 

results; 2. Other items? 
     9:40 Discussion of Over Arching Study Plan (new comments) 
   10:15 Discussion and consideration for approval the draft Iowa Hill Fish 

Entrainment Study Plan (Action Item: approval of document) 
   12:00 p.m. Discussion and consideration for approval the draft Iowa Hill 

Temperature Study Plan.  Note: this discussion will be during the 
lunch hour—it is the only time Kent Doughty (modeler) is 
available (Action Item: approval of document) 

     1:00 Lunch (on your own or see Karen for lunch order) 
     2:00 Discussion and consideration for approval the draft Slab Creek 

Reservoir Sediment Sampling Study Plan (Action Item: approval 
of document) 

     3:45 Next meeting agenda items 
     4:00 Adjourn 
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1.1 Iowa Hill Pumped Storage Development Fish Entrainment 
 
This study is designed to assess the likelihood of fish entrainment at the intake structure located in Slab Creek 
Reservoir associated with the proposed Iowa Hill Pumped Storage Development.  As identified in the IHPSD project 
description, the intake/outlet facility in Slab Creek Reservoir will consist of a multi-port intake, approximately 80 
feet below the Slab Creek Reservoir maximum water level elevation of 1,850 feet. In the pumping mode, the 
estimated discharge capacity of the intake would range between 3,600 and 4,200 cfs.  This study will consist of a 
species at risk assessment and intake/screen design phase.  The species at risk analysis will examine the species 
composition in Slab Creek Reservoir and their distribution within the reservoir, both laterally and vertically within 
the water column.  Working from information on species distribution, the design evaluation phase will bring 
engineers and biologists together into a collaborative setting to discuss options for design of the intake and 
appurtenant screen facilities. 
 
1.1.1 Pertinent Issue Questions 
 
This IHPSD entrainment study plan addresses the following fisheries and engineering design questions: 
 

• What fish species are found in varying portions of the water column in the vicinity of the proposed 
Iowa Hill pump intake? 

• What fish species are found in various locations at the shallower upstream end of the reservoir?  
• Are hardhead distributed throughout the reservoir, or concentrated in shallower areas and/or at the 

upstream end?  
• What design options exist for the intake/outlet structure to avoid or minimize entrainment of species at 

risk? 
• Is a fish screen needed as part of the final design of the intake/outlet structure, and if so, what are the 

design features of the screen? 
 
 
1.1.2  Background 
 
The Iowa Hill Pumped Storage Project is proposed as an addition to UARP facilities at Slab Creek Reservoir.  The 
reservoir is known to support hardhead, a large minnow species of special concern.  Hardhead are not generally 
considered to be a pelagic species that would be evenly distributed throughout the reservoir, but their distribution 
within Slab Creek Reservoir has not been fully documented. Previous studies of species distribution were performed 
as part of the UARP relicensing studies.  The species at risk phase of this study will build off of the UARP 
relicensing study foundation.  This study focuses on the distribution of hardhead within the reservoir, in order to 
provide data for assessment of potential entrainment risk.  
 
1.1.3  Study Objectives 
 
The objective of this study is to identify species at risk to entrainment of the intake by describing the occurrence and 
distribution of hardhead and other fish species between the deeper, center portion of Slab Creek Reservoir and other 
areas of the reservoir (particularly the upstream end).  Once this information has been developed, the second phase 
of the study will involve a design assessment of the intake structure, with the objective of developing a intake and/or 
screen design that avoids or minimizes entrainment of species that are determined to be at risk.   
 
1.1.4  Study Area 
 
The study area will include Slab Creek Reservoir 
 
1.1.5  Information Needed From Other Studies 
 
Information needed from other studies includes: 1) the fish species that occur in Slab Creek Reservoir from the 
UARP relicensing Fish Surveys Study.  
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1.1.6  Study Methods And Schedule 
 
The study will be conducted in two phases, each of which is described below. 
  
Phase 1 – Field Studies to Identify Distribution of Fish Species in Slab Creek Reservoir 
• As a first step, the Licensee will conduct an intensive gill-netting survey of the reservoir to characterize the 

locations of greatest fish activity. 
• Two primary sampling areas will be established: 1) the upstream end of the reservoir, and 2) the deepwater area 

in the vicinity of the proposed intake. 
• Each area will be sampled with six variable-mesh gill nets.  Two nets in each area will be set near the shoreline 

to sample shallow water. Two nets will set further away from shore, and suspended so that they sample the mid-
water column.  Two nets will be set in the deepest water, and suspended to sample near the bottom. 

• Sampling will occur over three days, and will include portions of three daytime and two nighttime sampling 
periods. 

• Nets will be checked regularly to minimize possible mortality of captured fish. 
• Figure 1 presents a conceptual net placement approach for the sampling. 
 
Phase 2 –Intake/Screen Conceptual Design     
• Engineering staff and biologists, working with results of species at risk, will identify alternative designs and 

vertical locations of intake structure. 
• Alternative designs will be evaluated relative to their level of protection for the species at risk, engineering and 

construction feasibility, and cost, to determine a preferred alternative design for inclusion in the license 
application. 

 
It is anticipated that Phase 1 field studies will occur in November of 2003.  Phase 2 will occur between January-June 
of 2004.   
 
1.1.7  Analysis 
 
Fish distribution data analysis will include quantifying and describing the catch at each location, including an 
approximate catch per unit effort, the time period when fish were captured, and the distribution of species and sizes.  
Distribution of different species and life stages at all the sampling points will be presented.   
 
1.1.8  Study Output 
 
A presentation of Phase 1 species at risk study results will be made to the Aquatics TWG in December 2003 or 
January 2004.  A written report including the issues addressed, objectives, description of study area and sampling 
locations, methods, results, discussion and conclusions will be prepared for inclusion in the license application.  The 
intake/screen design assessment will generate a preferred conceptual design for the IHPSD intake facility.  This 
design will be presented in the license application.   
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1.1 Slab Creek Reservoir Sediment Sampling Study Plan 
 
This study is designed to assess the potential for operation of the Iowa Hill facility to negatively affect turbidity 
levels in Slab Creek Reservoir.   
 
1.1.1 Pertinent Issue Questions 
 
This Slab Creek Reservoir Sediment Sampling Study Plan addresses the following questions: 
 

• What is the potential for operation of the Iowa Hill facility to cause significantly increased turbidity in 
Slab Creek Reservoir? 

 
 
1.1.2  Background 
 
The Iowa Hill Pumped Storage Project is proposed as an addition to UARP facilities at Slab Creek Reservoir.  The 
reservoir has historically experienced periodic turbidity problems associated with drawdown of the reservoir and 
resultant scour of exposed fine sediment deposits at the upstream end of the impoundment.  
 
1.1.3  Study Objectives 
 
The objective of this study is to describe the potential for operation of the Iowa Hill facility to significantly increase 
turbidity in, and downstream of, Slab Creek Reservoir as a result of facility operations.  
 
1.1.4  Study Area 
 
The study area will include Slab Creek Reservoir. 
 
1.1.5  Information Needed From Other Studies 
 
Information needed from other studies includes: 1) bathymetry of the reservoir, 2) water quality sampling results 
from the reservoir, 3) turbidity monitoring data for the reservoir, 4) reservoir level records, 5) inflow records, 6) past 
operation records of Slab Creek Reservoir, and 7) projected operation rule for Slab Creek Reservoir (including Iowa 
Hill facility). 
 
1.1.6  Study Methods And Schedule 
 
The study will be conducted in three steps, each of which is described below. 
 
Step 1 – Field Studies to Characterize Sediment Composition of Slab Creek Reservoir 
 
As a first step, we will collect any missing data as listed in section 1.1.5, find substitutions as appropriate for 
missing data, and conduct field surveys to characterize sediment in and around Slab Creek Reservoir.  The scope of 
this step will be revised based on available data, but will include field reconnaissance to characterize sediment size 
and arrangement at the upstream end of the reservoir (i.e., within the zone affected by drawdown operations past and 
present), and may require characterization of in-reservoir sediment if disturbance to sediments on the bed of the 
reservoir is anticipated.  Reconnaissance will also characterize the present interaction between flow processes and 
reservoir-marginal sediment at the upstream end of the reservoir, and compilation of any historical records which 
provide information helpful in achieving a conceptual understanding of the mechanics of sediment-flow processes in 
the area. 
 
Step 2 – Evaluation of Past Operating Record to Identify Conditions Under Which Turbidity Problems Occurred    
 
Information collected in Step 1 will be used to identify conditions under which water quality problems (turbidity) 
occurred.  This will involve analysis of water surface profiles at various reservoir level and inflow conditions, and 
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cross-sectionally averaged velocities at critical locations under those conditions.  The critical locations will be 
identified based on bathometry data and the analyzed water surface profiles.  The analysis may involve a series of 
HEC-RAS unsteady flow analyses as the basis for correlating episodes of known high turbidity with hydraulic 
conditions at the time.  This correlation would be expected to highlight conditions critical for creating periods of 
high turbidity.  A lack of clear correlation in this analysis may indicate that extraneous factors, likely linked to 
sediment supply dynamics (i.e., discrete inputs of sediment from upstream), have been more important in creating 
conditions of high turbidity.  Under this scenario, alternative analyses may be required to satisfactorily explain the 
periods of high turbidity. 
 
Step 3 – Evaluation of Projected Operating Rule of Slab Creek Reservoir, Including Iowa Hill Pumping Storage 
Facility, to Identify Conditions for Potential Turbidity Problems in the Future 
 
If the bathymetry of the reservoir has not changed significantly, and assuming that local conditions do control 
turbidity episodes, it is anticipated that the turbidity issues would occur at the same locations under similar 
conditions (velocity in particular) before and after the construction of the Iowa Hill Pump Storage Facility.  By 
analyzing the projected operating rule of the project and the anticipated hydrological condition (inflow), we will be 
able to identify the time and year when potential turbidity problems would likely occur.  The analysis may involve a 
series of HEC-RAS unsteady flow analyses.  Any necessary modifications to the projected operating rule to 
minimize turbidity issues will be investigated.   
 
It is anticipated that Step 1 will occur in December-January,  Step 2 will occur in January-February, and  Step 3 will 
occur in February-March. 
 
1.1.7  Study Output 
 
A presentation of study progress will be made to the Aquatics TWG  in April.  A written report including the issues 
addressed, objectives, description of study area and sampling locations, methods, results, discussion and conclusions 
will be prepared after field visits and analyses are complete.  
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1.1 Iowa Hill Pumped Storage Development Water Temperature Study 
 
This study is designed to assess the effects of water temperature changes from the upper storage reservoir 
and lower basin (Slab Creek Reservoir) of the Iowa Hill Pumped Storage Project.  As identified in the Iowa 
Hill Pumped Storage Development (IHPSD) Project Description, SMUD is proposing to construct and 
operate a 6,400 acre ft reservoir for power production.  Water would be pumped from Slab Reservoir 
through a multi-port intake at a depth of approximately 80 ft (well below the historic stratified thermocline) 
below the Slab Creek Reservoir maximum water level elevation of 1,850 feet.  In the pumping mode, the 
estimated discharge capacity of the intake would range between 3,600 and 4,200 cfs.  The water would then 
be held for later release back through a powerhouse and return to Slab Creek Reservoir. 
 
This study is proposed to assist in determining the possible effects on water temperature in Slab Creek 
Reservoir resulting from this new pumped storage facility and describe an approach to analyze potential 
temperature effects. 
 
1.1.1  Pertinent Issue Questions 
 

1. What are the maximum water temperatures and the maximum length of time for water storage 
in Iowa Hill Reservoir during the summer months?  Would this maximum temperature result 
in a significant increase in temperature for the return flow to Slab Reservoir? 
 

2. Will the Iowa Hill Reservoir stratify, and how long will stratification take?  Will water quality 
impairments (e.g., decreased dissolved oxygen from higher temperatures) result for the return 
flow?    
 

3. Does the water released from Iowa Hill Reservoir into Slab Creek Reservoir have the 
potential to significantly alter or otherwise destabilize the temperature stratification in Slab 
Creek Reservoir, assuming velocity currents for the release return flow are not a significant 
factor? 
 
 

1.1.2 Background 
 
The IHPSD is proposed as an addition to UARP facilities at Slab Creek Reservoir.  The reservoir is known 
to support primarily Sacramento sucker, hardhead (a USFS species of special concern), brown trout and 
Sacramento pikeminnow (SMUD, 2003).  Reservoir temperatures in 2003 ranged as follows in the vicinity 
of the proposed intake (SMUD, 2003 unpublished data). 

 
Temperature (in C°)→ Near surface Near bottom 

Month ↓   
June 17.0 –18.5 14.7 – 15.7 
July 18.2 – 20.0 11.0 - 13.4 
August 18.2 – 20.0 13.5 – 15.0 
September 15.0 – 16.5 12.8 – 14.0 
October 12.6 – 13.2 11.3 – 11.6 

 
 
1.1.3 Study Assumptions and Analyses Objectives 
 
Several assumptions are made to initially investigate temperature issues relevant to the proposed pumped 
storage project.  These assumptions facilitate the assessment.   The assumptions can be modified, if 
necessary, to further investigate potential temperature effects by applying more complex models.    
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1. The initial analysis will be based upon complete filling of the Iowa Hill Reservoir.  For 
modeling purposes, filling and emptying will initially be analyzed as an instantaneous event. 

2. Velocities and velocity currents for the return flow to Slab Reservoir are considered to be 
minimal and are not being analyzed as part of this study.  Density currents for the return flow 
will be qualitatively evaluated. 

3. The analysis will initially assume temperature changes within the penstock and flow lines of 
the pump storage facility are negligible due to the short travel time.  Tunnels can be expected 
to have cooling effects since the ambient environment is at a groundwater temperature 
equivalent; however, a short travel time does not allow penstock flow to reach equilibrium 
with the tunnel ambient temperature. 

4. Horizontal gradients and horizontal water currents within the Iowa Hill Reservoir are assumed 
to not occur; i.e., thermal stratification will be assessed but velocity currents in the reservoir 
are not being assessed. 

5. Inflow to the reservoir is assumed to be homeothermous at the onset of modeling the filled 
pump storage reservoir.  

6. If significant temperature effects are discovered in Slab Creek Reservoir, further analyses will 
be extended to reaches downstream of Slab Creek Dam (viz, South Fork American River 
below Slab Creek Dam and South Fork American River below White Rock Powerhouse.) 

 
1.1.4 Study Area 
 
The study area will include Slab Creek Reservoir in the vicinity of the intake structure to the dam. 
 
1.1.5 Information Needed From Other Studies 
 
Data from the Water Temperature Study will be used in identifying temperature versus time curves from 
between below Camino Powerhouse (located upstream of Slab Creek Reservoir) and below Slab Creek 
Reservoir Dam.  Data from monthly temperature profiles will also be used in the analysis.  SMUD has 
increased the frequency of thermal profiles taken in Slab Creek Reservoir to monthly measurements 
throughout the summer of 2003 in anticipation of this study plan.  
 
1.1.6 Study Methods Analysis, and Schedule 
 
A dynamic 1-D or 2-D reservoir temperature model is suitable for this study.  The model should be capable 
of analyzing vertical stratification in the Iowa Hill Reservoir where an hourly or smaller time step is 
needed. 
 
Although 2-D capability is not necessary, it is recommended that CE-QUAL-W2 model be applied for 
modeling Iowa Hill Reservoir.  The reservoir will be modeled in isolation; i.e. inflow and outflow will be 
treated as boundary conditions.  Modeling will focus on August ambient conditions (normal climate and 
extreme climatic conditions can both be assessed – precipitation will not be modeled).  The reservoir 
geometry file will use 0.5 m layers so that stratification can be assessed.  The modeling will be applied to a 
pump storage reservoir with a static water level at normal full pool.  Modeling up to a one-month holding 
period with an hourly time step will allow identification of the minimum time necessary to cause thermal 
stratification and analyze the likely maximum holding duration.  The temperature regime for the Iowa Hill 
Reservoir will be reported on an hourly for the first two days in the modeled period, followed by a daily 
time step throughout the month-long simulation period.   
 
The probable effects on temperature of the return flow to Slab Reservoir will be qualitatively evaluated 
through the application of a mass balance mixing equation (assumes instantaneous mixing and does not 
evaluate localized temperature gradients at the outlet).  Information derived from SMUD’s expanded water 
temperature profile monitoring at Slab Creek Reservoir will be used to evaluate changes to the thermal 
profile of the receiving water.  The potential for density currents occurring with the return flow will also be 
evaluated if the return flow temperature is substantially different from the Slab Reservoir at the outlet/inlet 
depth. 
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It is expected that the analyses will be completed in early 2004. 
 
 
1.1.7 Study Output 
 
A presentation of study results will be made to the Aquatics TWG in early 2004.  A written report 
including the issues addressed, objectives, description of study area, methods, results, discussion and 
conclusions will be prepared for inclusion in the license application, to evaluate the effects of the IHPSD 
on water temperature in Slab Creek Reservoir. 
 
1.1.8 Literature Cited 
 
Sacramento Municipal Utility District.  2003.  Fish Population Study of Upper American River (UARP) 
Reservoirs. 

Sacramento Municipal Utility District.  2003.  Temperature Profile Data for Slab Creek Reservoir 
(unpublished data) for months May – October. 
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