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SCALE: 1" = 100'-0"
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NOTES:
1. POND DETAIL

RESERVOIR BERM ELEV: 2570.00
RESERVOIR BERM EXTERIOR SLOPE MIN. TOE ELEV: 2564.00
TOP OF WORKING RESERVOIR / MAX POOL: 2566.00
BOTTOM OF WORKING RESERVOIR: 2526.00
BOTTOM OF SUMP: 2512.00
WORKING RESERVOIR STORAGE VOLUME: 188 MG
MAX POOL SURFACE AREA: 21.4 AC

NOTES:
1. PRELIMINARY EARTHWORK QUANTITIES:
 SITE

CUT= 99,810 CY
 FILL= 72,940 CY

2. BALANCE VOLUMES ARE FROM EXISTING  GROUND TO
MASS GRADE.

3. REFER TO PLOT PLAN (PP-001) FOR EQUIPMENT
LAYOUT.
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NOTES:
1. POND DETAIL

RESERVOIR BERM ELEV: 2570.00
RESERVOIR BERM EXTERIOR SLOPE MIN. TOE ELEV: 2564.00
TOP OF WORKING RESERVOIR / MAX POOL: 2566.00
BOTTOM OF WORKING RESERVOIR: 2526.00
BOTTOM OF SUMP: 2512.00
WORKING RESERVOIR STORAGE VOLUME: 188 MG
MAX POOL SURFACE AREA: 21.4 AC

NOTES:
1. PRELIMINARY EARTHWORK QUANTITIES:
 SITE

BEDROCK CUT = 1,539 CY
CUT= 957,665 CY

 FILL= 1,200,790 CY

2. BALANCE VOLUMES ARE FROM EXISTING  GROUND TO
MASS GRADE.

3. REFER TO PLOT PLAN (PP-001) FOR EQUIPMENT
LAYOUT.



August 2nd, 2023

TO: Hydrostor

FROM: Kiewit Engineering Group, Inc. 

RE: Project Ansel – Hydrostor Preliminary Drainage Memorandum 

Executive Summary

This memorandum is to present the existing and preliminary proposed site drainage conditions for Hydrostor’s 
Project Ansel. The onsite retention/infiltration basin was sized to convey onsite proposed flows once the site is 
developed. Offsite flows will be diverted via ditches along the north and west side of the site to route them to 
where they are currently flowing. Note that this memo conveys a preliminary analysis that will be confirmed 
during final design.

Existing Conditions

The site proposed for the Hydrostor’s advanced compressed air energy storage Project Ansel is located in 
Kern County, California (34.91086 ˚, -118.1558˚). The site is desert and undeveloped with contours sloping 
from northwest to southeast with slopes varying between 1% to 2% as shown in Figure 1. According to the 
Web Soil survey by the USDA, soils on this site are primarily hydrologic soil Group A Cajon Sand. 

The total drainage area that encompasses the project site is approximately 246 acres. Stormwater conveyed 
on the property site meanders via washes towards Sierra Highway to the east and Dawn Road on the south. 
Since these are highly pervious soils, water that currently runs off the site property is conveyed via a ditch 
along the highway and road to the east and south.

FIGURE 1



FEMA and EPA databases identify a floodplain east of Sierra highway via an unnamed tributary. The floodplain 
is designated as FEMA Zone A, located in FIRM Panel 06029C3675E eff. 9/26/2008 shown in Figure 2. The 
Zone A designation notes areas that have a 1% (100-year) annual chance of flooding with no detailed analysis 
performed to establish the base flood elevations within this zone. Note that no development is expected within 
this floodplain area. 

FIGURE 2

Using the Kern County Development Standard as outlined in Engineering Bulletin 11-02, which is included in 
Appendix A for reference, existing rainfall depths were gathered from the NOAA National Weather Service, 
Hydrometeorological Design Studies Center, Precipitation Frequency Data Server (PFDS), NOAA Atlas 14, 
Volume 6, Version 2. The precipitation data necessary to calculate runoff volumes as required by Kern County 
are summarized in the table below: 

Average recurrence 
interval (years)

10-year 100-year

Duration
24hr 3.81 in
4-day 3.28 in
7-day 3.58 in

Proposed Conditions

Offsite and onsite drainage was accounted for in this preliminary analysis. The existing offsite drainage will be 
diverted using proposed ditches along the north and west project boundary lines. The flows conveyed by the 
west ditch will discharge stormwater south and then across Dawn Road. The flows conveyed by the north ditch 
will discharge stormwater to the east to Sierra Highway as shown in Figure 4. These ditches will convey 



approximately 156.5 acres of the existing overall drainage basin of 246 acres. Approximately 84 acres will 
drain to the west ditch and 45 acres will drain to the north ditch. These ditches will be sized to carry at a 
minimum the 100-year discharge calculated using TR55 SCS Unit Hydrograph methodology. The discharge 
points for both ditches are in general accordance with the existing flow patterns as shown in Figure 1.  

Onsite flows generated by the 89.46 acres from the project site will not be discharged outside the project site 
as shown with cross-hatching in Figure 4. All of the project site stormwater will be conveyed via sheet flow and 
system flow to a proposed retention/infiltration basin on the southeast corner of the site as shown in Figure 4.  

FIGURE 4

Retention/Infiltration Basin Calculation

The proposed sump volume calculation was computed using Engineering Bulletin 11-02 from the Kern County 
Development Standard, which again is included in Appendix A. The volume calculations are shown in Figure 5 
on the next page and the basis for the rainfall data shown is from calculating the points on the log-log graph 
provided in the Engineering Bulletin 11-02 as shown in Figure 6. Note that the retention/infiltration basin has 
been sized to accommodate the 100-year rainfall event and a minimum of 1-foot of freeboard will be included 
in the final design. 

 



FIGURE 5



FIGURE 6
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Engineering Bulletin 11-02 
 

Subject:  Sump Volume Requirements                         Date: December 21, 2011 
Application:  Kern County Development Standards 
 
Background:  In 1995, Kern County revised the standard by which retention basin sizing is based, 
and published it in the latest edition of the Kern County Development Standards dated August 5, 
2010.  Division 4 of the Development Standards defined the design volume for basins as runoff from 
the Intermediate Storm Design Discharge (ISDD) 5-day rainfall event from the impervious area.  The 
equation is;  
 

Runoff Volume = 0.12 (D10) (ai) (Area)     where: 
 
D10 = 10 yr 24-hr. depth of rainfall (in.) 
ai = average percentage of impervious area 
Area = Drainage area of total development 
0.12 = 1.44 x 1/12 
1.44 = 5 day mass ratio (KC Hydrology Manual, Table B-1) 

            1/12 = Conversion of rainfall depth in inches to feet 
 
The revision to the standard was chosen for consistency with the newly created multi-day detention 
basin sizing standard and to approximate the sump sizing criteria used by the City of Bakersfield in 
their application of 100yr 24hr rainfall event.  The new Development Standards also linked ISDD 
calculations to the application of rainfall/runoff methodology found in the Kern County Hydrology 
Manual.  Since the Hydrology Manual had adopted rainfall data found in NOAA Atlas 2, Volume XI, 
retention basin sizing was also tied to that data base. 
 
Data Update:  In May of 2011 the National Weather Service published NOAA Atlas 14, Volume 6, 
Version 2.0 for California.  As stated in the introduction of the publication, this document supersedes 
precipitation-frequency estimates found in NOAA Atlas 2, Volume 11 and NOAA Atlas 14 Volume 1, 
which covered Kern County’s desert region.  Gage data used in the precipitation-frequency analysis 
for NOAA Atlas 14, Volume 6 incorporates the latest, quality-verified rainfall information available up 
through June, 2010.  The precipitation-frequency data is now available to the public, via a graphic 
interface, at the Hydrometeorological Design Studies Center’s web site. 
(http://hdsc.nws.noaa.gov/hdsc/pfds/).  It contains both short and long duration, including multi-day 
rainfall data in tabular and graphic formats.  
 
Policy:  Retention basin sizing shall continue to be based upon runoff from the ISDD 5 day storm 
event from impervious area.  The equation is now;  
  

Runoff Volume (cu.ft.) = [(D10yr-5day)/12] (ai) (Area)     where; 
  
D10-5day = 10yr 5 day depth of rainfall (in.) obtained from NOAA Atlas 14, Vol 6, Ver. 2.0 
ai = average percentage of impervious area 
Area = Drainage area of total development (sq.ft.)  

 

http://hdsc.nws.noaa.gov/hdsc/pfds/


 

 

 
 
Example Problem; 
 
 
Determine the retention basin requirement for a 1.00 acre industrial development located in Bakersfield, CA (Lat. 
35.3940   Lon. -119.0505). Assume the development will have 95% imperviousness.  
 

1) Determine the 10yr 5 day depth of rainfall. Connect to the Precipitation Frequency Data Server at 
http://hdsc.nws.noaa.gov/hdsc/pfds/ 

2) Click the drop down box and select California or move the cursor onto the map of California and click the left 
mouse button. 

 
 

State: 
Choose a state (or click map)

 
 

  

 
 
 
 
3). Under Data Description select Data type (precipitation depth), Units (English) and Time series type (partial 

duration).  
4) Select Location ; .Manually enter Latitude and Longitude.  
5) Click submit button. 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/
http://www.statcounter.com/
http://www.statcounter.com/


 

 

 
 

 
 
 
 
 
 



 

 

 



 

 

 
6) Select 10yr 4day rainfall depth – 2.10 and 10yr 7 day rainfall depth – 2.36 
7) Plot points on log–log graph paper. 
 

 
      8) Read the solution for the 10 yr 5 day depth of rainfall– 2.20 inches  



 

 

 
 
 
9) Sump volume calculation: 
 
 
 Runoff Volume (cu.ft.) = [(D10yr-5day)/12] (ai) (Area) 
          = [(2.20)/12](0.95)(1.00 ac. x 43560 sq.ft/ac)  
          = 7,586.7 cu.ft or 7,590 cu.ft. 
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