
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 

Ion Exchange Vessels Drawings
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GAC Specifications
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Windsor Site Drainage Analysis 




 
 
  
 
 
 

 
  

 
 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

 
 
 
 
 
 
 

General Civil, Municipal, Water and Wastewater Engineering, Planning, 

Construction Management and Surveying
 
Monrovia   Prescott    Phoenix    Kingman 


March 11, 2008 

Battelle Environmental Restoration Department 
125 Pheasant Run, Suite 115 
Newtown, PA 18940 

Attention: Carolyn Scala 

Subject: Windsor Site Drainage Analysis 

Dear Ms. Scala: 

Civiltec has reviewed the drainage elements of the Windsor Reservoir site and have determined 
that existing drainage improvements provided on the site should be improved to accommodate 
existing and projected runoff loading. 

Site Sheet Flow 
The total area of the property within the Monkhill Treatment plant is approximately 5.2 acres, 
1.4 of which is concentrated on the roof of the Windsor Reservoir.  The runoff affected on the 
Windsor Reservoir is diverted to a separate drainage location and is not computed in the site 
sheet flow. 

Two values of total flow were computed using the time of concentration (TC) calculator 
developed by the County of Los Angeles County Department of Public Works (LADPW) in 
accordance with the modified rational method.  The initial calculation considered an 
undeveloped lot (or no improvements).  The second calculation considered an improved lot with 
existing and proposed improvements.   

The Windsor site generally consists of relatively compact and impervious soil.  Soil 
classification of the site is designated as 014 (See Figure 1) per LADPW standards or a Romona 
Sandy Loam. The Romona Sandy Loam is generally well-drained with slow to rapid runoff and 
moderately slow permeability.  The site generally drains from the northeast to the southwest 
extending approximately 465’ and a grade change of approximately 8.8’ or at an average slope of 
0.019 percent. Due to its close proximity to the San Gabriel mountains the site experiences 
relatively high rain intensities, a final 50 year 24 hour rain intensity of 8.5 inches was 
interpolated from the Isoheyt contour map (Figure 1) provided by LADPW. 
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Figure 1 - Pasadena 50-Yr 24-Hr Isohyet and Soil Classification 

Windsor Site 
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Unimproved Site 

Civiltec reviewed the runoff potential considering an unimproved site for a 50 year 24 hour 
storm.  The total area of the site to be drained to the existing swale is 3.8 Acres.  This excludes 
the roof area of the Windsor Reservoir.  The site was considered to be 0% impervious.  The TC 
calculator was utilized to perform the runoff calculation.  The total runoff for the site under these 
conditions is approximately 16.38 cfs (See Figure 2): 

Figure 2 - Unimproved Site Runoff Calculation 

All drainage excluding the roof area of the reservoir is diverted through an existing concrete 
triangular swale (“V” Ditch, See Figure 3) on the south side of the site.  The ditch has a total 
depth of 1.5 feet and a top width of 3 feet and runs 

Figure 3 - Existing Concrete Swale approximately 235’ along the south western portion 
of the property line abutting the existing fence. 
The swale slopes gradually from east to west along 
this alignment with an average slope of 0.0035 
percent.  The swale daylights in Windsor Avenue 
underneath the existing fence and discharge from 
the site is directed down Windsor Avenue to the 
nearest storm drain. 
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All drainage excluding the roof area of the reservoir is diverted through the concrete “V” ditch 
on the south side of the site. Using Manning’s Figure 4 - Normal Water Depth in Ditch 
equation (See Figure 4) and under 16.38 cfs of flow (Unimproved Site) 
the ditch would theoretically experience a water depth 
of 1.81’, though the max depth of the existing ditch is 
only 1.5’ deep. As a result under unimproved 
conditions the ditch is expected over flow. 

Improved Site (Existing and Proposed) 

The total runoff with existing and proposed 
impervious area is approximately 16.57 cfs (See 
Figure 5). Impervious areas include: existing asphalt, 
pressure reducing valve pad, two transformer pads, 
control bldg, aluminum shed, and sand box; as well as 
the proposed improved areas including: the treatment pad, the access ways, and chloramination 
building. The percent impervious area for the site was determined to be near 25%. 

Figure 5 - Improved Site Runoff Calculation 

As a result of the proposed improvements site runoff is expected to increase from 16.38 cfs to 
16.57 cfs or a 1.2% increase. This equates to an additional 85 gpm load on the existing swale.  

Again all drainage excluding the roof area of the reservoir is diverted through the concrete “V” 
ditch on the south side of the site. Using Manning’s equation ( See Figure 6) and under 16.57 cfs 
of flow the ditch would theoretically experience 1.81’ of water depth.  Moreover no increase in 
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Figure 6 - Normal Water Depth in Ditch 
(Improved Site) 

water depth is expected under proposed conditions as 
compared with unimproved conditions. 

Conclusion 
Although with proposed improvement to the site only 
add minimal total flow, the current configuration is not 
sufficient enough to divert storm flow.  A new ditch or 
swale is recommended to adequately handle a 24 hour, 
50 year storm. 

A trapezoidal ditch can be used to replace a portion of 
the old drainage ditch. As the ditch is subject to sheet 
flow only the western most reaches of the ditch will be 
loaded with runoff flows near 16.57 cfs.  As a result 
approximately 65’ of the eastern portion of the existing 
V-Ditch will be maintained in place.  The northern 

wall from this point west would be removed and a slight taper in this wall would be added over a 
100’ length to create a total bottom width of 1.5’.  The remaining 65’ of ditch will be modified to 
be a trapezoidal ditch with 1.5’ of bottom width, 4.5’ of top width, and 1.5’ of total depth.  The 
ditch would expand off the existing ditch and would require that some excavation and demolition 
be performed.  The southern wall of the ditch can be maintained while the northern wall is 
demolished along the portion described.  The curb outlet to Figure 7 - Trapezoidal Ditch Normal 
the street would also need to be modified and upsized to Depth
accommodate the loading. 

At the current flow value of 16.57 cfs the trapezoidal ditch 
will experience 1.19 ft (See Figure 7) of normal depth or 
will be flowing at 71% capacity. 

Considering landscape improvements and other 
improvement proposed on site it is anticipated that the 
modifications to the ditch as explained are appropriate. 
The cost of the improvements to the drainage swale is 
estimated to be near $9,500 including a 10% contingency 
(See Table 1). 

Table 1 - Probable Cost of Improvements 

Engineers Estimate 
ITEM QUANTITY UNIT DESCRIPTION UNIT PRICE TOTAL PRICE 

1 165 LF Demolish Existing Northern Swale Wall 7.50 $ 1,237.50 $ 
2  18  CY  Site Cut & Fill 30.00 $ 540.00 $ 
3  4  CY  Install Northern Swale wall 3" Thick 880.00 $ 3,080.00 $ 
4 2 CY Install Swale Bottom Concrete 3" Thick 850.00 $ 1,700.00 $ 
5 1 LS Modification to Curb Oulet 2,000.00 $ 2,000.00 $ 

TOTAL BASE BID 8,557.50 $ 
10% CONTINGENCY 855.75 $ 

TOTAL BASE BID PLUS CONTINGENCY 9,413.25 $ 
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If you should have any questions please feel free to contact Mr. Shem Hawes at (626) 357-0588 
or by way of e-mail at shawes@civiltec.com. 

Very truly yours, 

CIVILTEC engineering, inc. 

C. Shem Hawes, P.E. 
Project Engineer 

CSH:WDB:r 
X:\2007\27140-JPL Monkhill Treatment Plant\Documents\Letters\Runoff Routing.doc 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX I 

Conditional Use Permit Staff Report 







































































































	AppendixE.pdf
	AppendixF
	AppendixG
	AppendixH
	AppendixI



