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Introduction 
 
This report was prepared to facilitate the approval of the rough grading and improving the site 
with a concrete batch plant.  The site lies between Ophir Road on the north and Interstate 80 on 
the south and is just east of  the intersection of Geraldson Road and Ophir Road.  (Assessors 
Parcel Number 040-271-042).  Exhibit 1 shows the site on the USGS Quad map and in relation to 
the nearby roadways.  The developer of this property, Livingston’s Concrete Service, Inc., plans 
to build and operate a concrete batch plant at this location.  The total site is 4.9 acres and the 
batch plant and associated improvements will be built on the majority of the site.  In the 
southeastern corner there will be an area that will not be graded that will be used for the septic 
area.  Along the eastern property line and the northerly property line, large landscape areas will 
be provided. 
  
 
Current Drainage Patterns 
 
The current drainage is overland sheet flow from the vacant site, entering a roadside ditch.  
Exhibit 2 shows the pre-development flow conditions.  Approximately 1.83 acres flows to the 
east and 2.19 acres flows to the west.  Both sides ultimately cross Ophir Road in culverts and 
flow is then directed in swales ending in Auburn Ravine.  The attached drainage calculations 
show a flow of 3.11 cfs for the 10-year storm and 5.49 cfs for the 100-year storm from the 
easterly portion.  Flows of 3.29 cfs for the 10-year storm and 6.13 cfs for the 100-year storm are 
calculated for the westerly portion. 
 
There is also an existing 24” storm drainpipe at the southwesterly corner of the site.  This pipe 
appears to come from under the freeway, however, there is no scouring and/or erosion at the 
outlet of the pipe as would be expected for drainage coming from a pipe.  However, we have 
calculated from the USGS Quad map (See Exhibit 1) the upland drainage area to be 11.25 acres.  
Per the attached calculations, this area would contribute 13.50 cfs for the 10-year event and 24.75 
cfs for the 100-year event.  This drainage is assumed to collect in the 24” pipe and will be 
directed through a lined or cobbled swale along the westerly property line.  This drainage is not 
from the property and will not be detained and/or treated per this project.  It would also be 
suggested to visit this site during a storm in the winter and actually measure the water coming 
through the pipe.  Again, there was no scouring at the exit of the pipe as would be expected for 
this amount of drainage. 



Proposed Improvements/Drainage 
 
As mentioned above, the site (4.9 acres) will be improved with the concrete batch plant and 
associated parking, drive aisles, septic field and landscaping.  Exhibit 3 shows the post-
development conditions and the site is broken into three areas as shown.  Flows from the 
improved easterly portion of the site (Area 3) are shown in the attached calculations which show 
2.66 cfs for the 10-year storm and 4.79 cfs for the 100-year storm.  Since this portion is less than 
the pre-development flows, this portion will not have any associated detention. 
 
Flows from the improved westerly portion (Area 1 and Area 2) are calculated as 5.83 cfs for the 
10-year storm and 10.59 cfs for the 100-year storm.  All flows from the project, except from the 
driveway areas, will be collected on-site and flow through an on-site detention basin.  Flows from 
the driveways will enter directly into the roadside ditches. 
 
The on-site detention basin will be approximately 6,000 cubic feet and the calculations show that 
the required storage should be 2,284 cubic feet for the 100-year storm.  Other storm events are 
not calculated as all storms will fit in this basin.  This was calculated based on total flow from the 
site not to exceed 90% of the pre-development flows.  Extra storage volume was added to keep 
more of the 100-year event on-site and allow the operator to use as much re-claimed water as 
possible for their batching operations.  Water from this basin will be re-cycled and used in the 
batch plant operation when available.  At other current Livingston Concrete sites, anywhere from 
50% to 75% of the storm water is recycled and used in the batch plant operations. 
 
Water exiting the detention basin will flow through an outlet with redwood bark will be used as a 
treatment for pH of the water.  Livingston Concrete has demonstrated that adding water to 
redwood bark is an effective treatment to balance the pH of water coming from the batch plant 
area.  An actual settling pond will be used to collect drainage and water in the actual batch plant 
area.  All water from this pond will be recycled and used by the batch plant.  Only in a heavy rain 
event will water ever leave this area and end up in the on-site detention area. 
   
 
Erosion Control Measures and BMP’s for Project 
 
This project will comply with current State of California and Placer County erosion control 
practices and include tightly packed straw rolls and filter bags around the existing inlet and any 
new catch basins.  The project will also be protected by straw rolls around the exterior, on the 
north side, prior to any surface flow entering the roadside ditches during construction.  A SWPPP 
will be developed for this project since it will have a disturbed area of over 1.0 acres.  As the 
project is processed through improvement plans, additional drainage elements may be analyzed 
and added as determined appropriate. 
 
After construction, the detention and settling basin will serve as an on going BMP for storm water 
control and treatment.  Livingston’s Concrete prides itself in handling storm water issues on 
existing sites with state of the art practices and procedures.  They will implement their years of 
experience for this site as well to meet all current State and Local storm water quality guidelines.  
There is no quantitative analysis of the redwood treatment system as this is a system that 
Livingston’s uses on other plants that is very effective in treating the pH of the water. 
 
Note the intention of this project is to capture as much storm water on the site as possible and use 
as reclaimed water in the plant.    



HYDROLOGY CALCULATIONS: 
 
ALL CALCULATIONS AND REFERENCES ARE PER THE 
PLACER COUNTY STORM WATER MANAGEMENT MANUAL: 
 
PRE-DEVELOPMENT FLOWS FOR OFF-SITE 11.25 ACRES: 
 

EXISTING CONDITIONS: POOR GRASS/MODERATELY ROUGH SURFACE, 
L=900' n=0.4, s=23%, ELEVATION = 1000' 
T(r) = 18.85 MINUTES (EQUATION 5-3) 

 
UNIT PEAK FLOW: 
 

T(r) = 19 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 1.3 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 2.3 cfs/acre (FIG. 5-3C) 

 
INFILTRATION FACTOR: 
 

CLASS D SOIL; OPEN SPACE/FAIR GRASS 
INFILTRATION RATE, I = 0.07 inches/hour (TABLE 5-3) 
INFILTRATION FACTOR, F(i) = 0.1 inches/hour (FIG. 5-4) 

 
TOTAL PEAK FLOW: 
 

DRAINAGE  = 11.25 ACRES DRAINS TO NORTHWEST 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 11.25 (1.3 - 0.1) = 13.50 cfs 
100 YEAR FLOW Q(p) = 11.25 (2.3 - 0.1) = 24.75 cfs  
 
 
PRE-DEVELOPMENT FLOWS FOR ENTIRE SHED: 

 
AREA A (Westerly Portion): 
 

EXISTING CONDITIONS: POOR GRASS/MODERATELY ROUGH SURFACE, 
L=410' n=0.4, s=8.8%, ELEVATION = 1000' 
T(r) = 15.69 min. (Equation 5-3) 

 
UNIT PEAK FLOW: 
 

T(r) = 16 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 1.6 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 2.9 cfs/acre (FIG. 5-3C) 

 
INFILTRATION FACTOR: 
 

CLASS D SOIL; OPEN SPACE/FAIR GRASS 
INFILTRATION RATE, I = 0.07 inches/hour (TABLE 5-3) 
INFILTRATION FACTOR, F(i) = 0.1 inches/hour (FIG. 5-4) 

 



AREA A PEAK FLOW: 
 

DRAINAGE  = 2.19 ACRES DRAINS TO NORTHWEST 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 2.19 (1.6 - 0.1) = 3.29 cfs 
100 YEAR FLOW Q(p) = 2.19 (2.9 - 0.1) = 6.13 cfs 
 

AREA B (Easterly Portion): 
 
EXISTING CONDITIONS: POOR GRASS/MODERATELY ROUGH SURFACE, 
L=370' n=0.4, s=6.5%, ELEVATION = 1000' 
T(r) = 14.53 min. (Equation 5-3) 

 
UNIT PEAK FLOW: 
 

T(r) = 15 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 1.8 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 3.1cfs/acre (FIG. 5-3C) 

 
INFILTRATION FACTOR: 
 

CLASS D SOIL; OPEN SPACE/FAIR GRASS 
INFILTRATION RATE, I = 0.07 inches/hour (TABLE 5-3) 
INFILTRATION FACTOR, F(i) = 0.1 inches/hour (FIG. 5-4) 

 
AREA B PEAK FLOW: 
 

DRAINAGE  = 1.83 ACRES DRAINS TO NORTHEAST 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 1.83 (1.8 - 0.1) = 3.11 cfs 
100 YEAR FLOW Q(p) = 1.83 (3.1 - 0.1) = 5.49 cfs 



POST-DEVELOPMENT FLOWS: 
 
 
AREA 1:  (WEST portion) 
 
 PROPOSED CONDITIONS: ASPHALT OR CONCRETE PAVING 

L=200' n=0.11, s=3.1%, ELEVATION = 1000' 
T(r) = 6.4 MIN. (EQUATION 5-3) 
 

UNIT PEAK FLOW: 
 

T(r) = 6.4 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 2.4 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 4.5 cfs/acre (FIG. 5-3C) 
 

INFILTRATION FACTOR: 
 

SURFACES ASSUMED IMPERVIOUS FOR THESE CALCULATIONS 
 

PEAK FLOW: 
 

DRAINAGE AREA = 1.28 AC TOTAL 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 1.28 (2.4) = 3.07 cfs 
100 YEAR FLOW Q(p) = 1.28 (4.5) = 5.76 cfs 
 

 
AREA 2:  (CENTER RE-CLAIM portion) 
 
 PROPOSED CONDITIONS: ASPHALT OR CONCRETE PAVING 

L=225' n=0.11, s=0.5%, ELEVATION = 1000' 
T(r) = 11.93 MIN. (EQUATION 5-3) 
 

UNIT PEAK FLOW: 
 

T(r) = 12 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 2.0 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 3.5 cfs/acre (FIG. 5-3C) 
 

INFILTRATION FACTOR: 
 

SURFACES ASSUMED IMPERVIOUS FOR THESE CALCULATIONS 
 

PEAK FLOW: 
 

DRAINAGE AREA = 1.38 AC TOTAL 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 1.38 (2.0) = 2.76 cfs 
100 YEAR FLOW Q(p) = 1.38 (3.5) = 4.83 cfs 
 



TOTAL FLOW TO NORTHWEST (ASSUMES NO RE-CLAIM): 
 

10 YEAR FLOW Q(p) = Q1 + Q2 = 3.07 + 2.76 = 5.83 cfs 
100 YEAR FLOW Q(p) = Q1 + Q2 = 5.76 + 4.83 = 10.59 cfs 

 
 
AREA 3:  (EAST portion) 
 
 PROPOSED CONDITIONS: ASPHALT OR CONCRETE PAVING/LANDSCAPING 

L=370' n=0.2 (AVE. SMOOTH PLUS LANDSCAPE), s=6.5%, ELEVATION = 1000' 
 T(r) = 10.66 MIN. (EQUATION 5-3) 
 
UNIT PEAK FLOW: 
 

T(r) = 11 MINUTES, ELEVATION = 1000' 
 

10 YEAR FLOW q = 2.0 cfs/acre (FIG. 5-3A) 
100 YEAR FLOW q = 3.6 cfs/acre (FIG. 5-3C) 
 

PEAK FLOW: 
 

DRAINAGE AREA = 1.33 AC TOTAL 
EQUATION 5-6: Q(p) = A(t)q - A(p)F(i) 

  
10 YEAR FLOW Q(p) = 1.33 (2.0) = 2.66 cfs 
100 YEAR FLOW Q(p) = 1.33 (3.6) = 4.79 cfs 
 
PEAK FLOW FROM AREA 3, POST-CONSTRUCTION, IS LESS THAN PEAK FLOW FROM 

 AREA B, PRE-CONSTRUCTION, THEREFORE DETENTION FOR EASTERLY PORTION IS 
 NOT REQUIRED. 



DETENTION CALCULATIONS: 
 
Q=ciA  
Q from 100 year peak flow calculations = 10.59 cfs 
 
5 min I = 5.03 in/hr (Table 5-A-3) 
c=Q/(i x A) or 10.59/(5.03 x 2.66) = 0.79 
This is approximately the expected c value for an improved commercial site with a mix of 
hardscape (parking and drives) and landscaping. 
 
Use c = 0.8 
 

Duration (min) Intensity* Q (cfs) 

   

* From Table 5-A-3,  
100 year Event, 300' Elevation 
Placer County  

0 0              0 

5 5.03 Q=c(i x A) = 0.80(5.03 x 2.66) 
   = 10.70 

10 3.57 Q=c(i x A) = 0.80(3.57 x 2.66)  
   = 7.60 

15 2.89 Q=c(i x A) = 0.80(2.89 x 2.66)  
   = 6.15 

30 1.95 Q=c(i x A) = 0.80(1.95 x 2.66) 
   = 4.15 

60 1.33 Q=c(i x A) = 0.80(1.33 x 2.66) 
   = 2.83 

 
SEE FOLLOWING GRAPH G1 FOR POND VOLUME REQUIREMENT. 
 
 
 






















