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1. Introduction 

The purpose of this drainage analysis is to assess the hydrologic and hydraulic characteristics of the 
modifications to the existing Kinder Morgan petroleum facility located at the southeast corner of the 
intersection of Bradshaw Road and Folsom Boulevard in Rancho Cordova, California.  This facility is 
approximately 31 acres and consists of petroleum storage tanks, fuel truck loading racks, and related 
support facilities.  The purpose of the project is to expand the use of the facility by adding two new storage 
tanks, additional fuel truck loading facilities, and new rail car unloading tracks.  A new track will branch off 
of the Union Pacific track and run into the facility and split into two separate unloading tracks. Additional 
street paving will also be added to support the additional truck traffic.  
 

Figure 1 - Project Location Map 

 

PROJECT LOCATION 
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2. Existing Conditions 

The existing site is surrounded by developed area and discharges to the City drainage system.  For the 

most part, drainage flows from east to west across the project site.  The onsite drainage system consists of 

a series of ditches, pipes, culverts, and inlets.  GHD used existing plans as well as the City website to 

determine the locations of existing drainage facilities.  The onsite system connects to the City system on 

Bradshaw Road with a 42-inch pipe. This includes the business park to the east that drains to the project 

site.  It is estimated that this offsite shed is approximately 18 acres and discharges to the existing ditch on 

the project site.  Approximately 75% of the site is developed with a combination of tanks, equipment, gravel, 

and pavement.  The remaining portion of the site is undeveloped with an open ditch in the middle of the 

shed.  A SWPPP was previously prepared for other recent site improvements.  This SWPPP was created 

by Arcadis and will be amended for the new project.  See Appendix C for a summary of the onsite and offsite 

culverts.  

Based on information provided by Caltrans, the site is located within the Sherman Lake-Sacramento River 

watershed and Lake Greenhaven subwatershed.  The hydrologic area is Morrison Creek.  The annual 

average precipitation is 18.11 inches and the site is also approximately 2000 feet south of the American 

River. See Appendix E for the Existing Shed Map.   

3. Proposed Conditions 

The proposed project will increase the amount of impervious pavement by approximately 1.6 acres. 

However, the overall drainage patterns will not change.  The track construction will also require the extension 

of the existing culvert located in the large ditch in the eastern portion of the property. For the purposes of 

this analysis, the track structure will be evaluated as pervious material as it will consist of a ballasted section.  

Two new tanks will be added to the main tank storage area with respective capacities of 15,000 BBL and 

80,000 BBL.  Both of the tanks will be located within a containment berm area that prevents the release of 

the stored product in the event of a failure.  The Terminal operates under a Spill Prevention, Control, and 

Countermeasures Plan approved by the State of California. This also effects the drainage runoff in this shed 

(P4). In peak storm events there is a culvert with a valve that can be manually opened by an employee to 

release flows into the adjacent site.  From discussions with maintenance staff, these valves are opened 

infrequently.  Shed P10 has a similar situation with a containment berm and valve release.  Runoff 

predominantly infiltrates into ground due to the gravel surface cover although in peak storm events.   

A concrete pad will be constructed between the two unloading tracks.  This will support the equipment 

installation for the unloading of the product. The shed delineation for the new track construction was 

centered on the track for the single track section and between the two tracks for the two track section.  This 

is due to the fact that the track is elevated above adjacent ground and crowned so runoff flows away from 

the track structure. See Appendix F for the Proposed Shed Map.  

4. Floodplain Impact Analysis 

The project area is shown in the FEMA FIRM map 06067C0205H dated August 16, 2012.  The project is 

located in Zone X which is defined as areas of minimal flood hazard.  As a result, the FEMA designated 

floodplain would not be negatively impacted by the proposed project.  

cmeier2
Highlight
Increase in impervious pavement
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5. Geotechnical Conditions 

A geotechnical analysis for the site was prepared by Ninyo & Moore.    Their investigation found the onsite 

soils consisted of “very dense silty sand, clayey sand, well/poorly graded gravel, and stiff to hard lean clay 

with sand”.  Groundwater was not encountered during the subsurface exploration but was estimated to be 

around 52 feet from a nearby monitoring well. The seismic considerations for the site include strong 

ground motion. Additional research was performed by reviewing information provided by NRCS.  The 

predominant hydrologic group classification is C.  See Appendix D for the soil information.  

6. Water Quality  

Temporary erosion control measures will be used during construction. As previously mentioned, the site 

operates under a current SWPPP approved by the State, which will be amended for this project.  Due to the 

total increased impervious area being larger than one acre, permanent water quality treatment will be 

required.  However, hydromodification mitigation will not be required as this area is exempt due to the high 

level of developed area.  The preferred solution for water quality treatment for this project will be a vegetated 

swale. This swale will be constructed along a portion of the track-side ditch on the east side of the rail car 

unloading area.   This will not capture 100% of the new impervious area but will provide the greatest tributary 

area for the new pavement. It should also be noted that the discharge from the vegetated swale will be to 

the existing undeveloped area adjacent to the ditch.  This will provide additional treatment and flow 

dissipation. 

The swale was modeled in Hydraflow Express in Civil 3D.  The initial design for this swale will be 65 ft long, 

with a 2-foot bottom width, 3:1 side slopes, 0.5% slope, and 1-ft deep although the depth of flow will only be 

2.4 inches.  The Water Quality Flow for this area was calculated to be 0.08 cfs based on the design intensity 

of 0.18 in/hr as provided in the Stormwater Quality Design Manual for the Sacramento Region.  

7. Calculations 

For this analysis it was determined that the Nolte method was appropriate to calculate the peak flows based 

on the criteria in the Sacramento City/County Drainage Manual.  This methodology is appropriate given that 

the project site is in a heavily developed area.  This methodology requires the impervious to be determined 

and is one of the inputs for the SacCalc calculations.  For the proposed project calculations additional sheds 

were delineated and the imperviousness adjusted to reflect the new project features.   The flows were 

calculated using the SacCalc software and the results are shown in Appendix G and H.  

Pipe and ditch calculations were performed using Hydraflow Express within the Civil 3D 2020 software.  The 

software uses Manning’s equation to perform pipe and ditch capacity calculations. Note that the minimum 

pipe size used for this project was an 18-inch diameter for maintenance purposes.   See Appendix I for the 

swale calculation.  
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Table 1 – Existing Conditions Peak Flow 

Shed 
Area 
(sf) 

Area 
(ac) 

% 
Imperviousness 

Nolte Flow 
(cfs) 

X1 31306 0.72 50 0.12 

X2 37096 0.85 90 0.44 

X3 4829 0.11 50 0.02 

X4 174858 4.01 50 0.68 

X5 56609 1.30 50 0.22 

X6 55617 1.28 90 0.67 

X7 19657 0.45 50 0.08 

X8 15888 0.36 50 0.06 

X9 210711 4.84 50 0.82 

X10 45684 1.05 50 0.18 

X11 66203 1.52 50 0.26 

X12 135965 3.12 50 0.53 

X13 16403 0.38 90 0.20 

X14 479462 11.01 20 2.00 

O-1 784080 18.00 90 9.08 

Total  49.00  15.36 

 
 

Table 2 – Proposed Conditions Peak Flow 

Shed 
Area 
(sf) 

Area 
(ac) 

% 
Imperviousness 

Nolte Flow 
(cfs) 

P1 31306 0.72 50 0.12 

P2 37096 0.85 90 0.44 

P3 4829 0.11 50 0.02 

P4 174858 4.01 60 1.03 

P5 56609 1.30 50 0.22 

P6 55617 1.28 90 0.67 

P7 19657 0.45 50 0.08 

P8 15888 0.36 50 0.06 

P9 210711 4.84 50 0.82 

P10 45684 1.05 50 0.18 

P11 66203 1.52 50 0.26 

P12 135457 3.11 50 0.53 

P13 12268 0.28 90 0.15 

P14 121419 2.79 30 0.47 

P15 318032 7.30 30 1.29 

P16 6628 0.15 90 0.08 

P17 13875 0.32 90 0.17 

P18 24304 0.56 90 0.29 

O-1 784080 18.00 90 9.08 

Total   49.00   15.96 

 

8. Conclusions 

In summary, the proposed project is not expected to adversely impact the onsite or offsite conditions.  The 

portion of the site that is proposed to have new impervious pavement only represents about 5% of the total 
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area.  The increase in flow was only 0.6 cfs which is relatively insignificant.  Permanent water quality 

treatment will be incorporated as feasible.  A new vegetated swale will be constructed and provide additional 

treatment.  
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