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Existing Conditions 
 
The subject property is an approximately 4.97 acre parcel located just south of the Soquel Avenue 
frontage road to Highway One, in Santa Cruz, California. The closest cross streets are Chanticleer 
Avenue approximately 730 feet to the west and Mattison Lane approximately 500 feet to the east. 
A site location map has been included as Figure 1 of this report.  The site is bounded by an 
industrial storage parcel and nursery to the east, a mobile home park to the south, an assisted 
living facility to the southwest, Live Oak Business Park to the west and an industrial property to 
the northwest. 
 

 
Figure 1 – Site Location Map 

Not to scale – Source: Google Maps (Map data ©2018 Google) 
 
 
Currently, the site is used as a storage and staging yard for a towing company, and houses 
numerous boats, trucks, recreational vehicles, shipping containers and trailers. There is little 
vegetation onsite, and no natural waterways. There are a number of appurtenant buildings onsite, 
including sheds, trailers and storage buildings. The rest of the site is a mix of hardscape, 
hardpacked dirt, gravel, decomposed asphaltic concrete (AC) and pervious grasses. See figure 
2A – Existing Pervious & Impervious areas for a breakdown of existing surfaces on the project 
site. 
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Elevations onsite vary from approximately 109 at the southwest corner, to 116 near Soquel 
Avenue, with slopes generally between 0% to 5%. Limited areas of steeper slopes lie near the 
northern boundary, where the grade slopes toward a roadside drainage ditch, and along the 
eastern boundary of the site near the adjacent nursery. At present, the site is 26% impervious, 
with the dirt, gravel and degraded AC conservatively counted at 50% pervious and 50% 
impervious. 
 
The NRCS classifies soil in the site area as Elkhorn Sandy Loam, a deep, well-drained soil with 
moderately slow permeability. The NRCS estimates saturated conductivity (Ksat) of the limiting 
layer of soil at 0.383 inches/hour, and the Ksat of the soil in general to be 1.609 inches/hour.  A 
Geotechnical Investigation provided by Dees & Associates, Inc., dated September 2018, has 
been included as Appendix A to this report. This investigation confirms that subsurface conditions 
match the NRCS classification, with interbedded layers of clayey sand & sandy clay to a depth of 
approximately 20 feet, underlain by sandy gravel and sand stone encountered at a depth of 
approximately 40 feet. There is also a layer of loose fill that covers the project site with an average 
depth of 3 feet. The groundwater table was encountered in 3 of the 8 borings performed by Dees, 
at depths varying from 9 to 43.5 feet. Perched groundwater was also found above clay layers in 
some of the borings, and there is potential for perched groundwater to develop during and 
following the rainy season. It is expected that the average seasonal high groundwater table may 
vary from the groundwater encountered during the borings performed by Dees. 
 
Along with borings, Dees and Associates provided percolation test results for two areas of the 
site. The first test was performed at the south end of the site, and the second in the driveway near 
the front of the proposed medical office building.  
 

Location Average Infiltration (0-4 ft Depth) Average Infiltration (4-8 ft Depth) 

South Test 0.40 in/hr 0.02 in/hr 

North Test 0.25 in/hr 0.10 in/hr 

 
Table 1 – Infiltration Test Results 

 
 
To account for a number of risk factors dealing with soil variability and redundancy of the system, 
a factor of safety was calculated using the method put forth in the Orange County Technical 
Guidance Document Exhibit 7.III, Appendix VII, dated 12/30/2013. To determine the factor of 
safety, a weighted risk level is determined for each of four categories related to soil variability and 
four categories relating to redundancy. These weighted risk factors were then summed for each 
category and multiplied together to give a final factor of safety, STOTAL. As a result of this method, 
a factor of safety of 3 was applied, giving design infiltration rates of 0.01 inches/hour and 0.03 
inches per hour, respectively, at the level where infiltration would occur. See Table 2 for 
computation of the adjusted percolation rates for the project site. 
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A patchwork of storm drain improvements exists around the site, which conveys runoff generally 
to the south east toward Rodeo Gulch. Currently, along the south side of the project frontage on 
Soquel Avenue, there is a drainage ditch which flows toward the northeastern corner of the 
property. There is a 36-inch diameter concrete culvert that terminates near the northern property 
line of the site. This culvert conveys runoff from the drive-in movie theater/flea market site, Good 
Shephard School, and an apartment complex to the north of Highway One, and the culvert outfalls 
into the drainage ditch. Runoff in the drainage ditch is picked up through an 18” CMP culvert, then 
conveyed generally to the south through a system of pipes, vegetated swales, and open concrete 
channels, until it reaches the Greystone subdivision, at which point it is conveyed through a closed 
pipe system through the development to Mattison Lane. At the bend in Mattison Lane, the 
collection system turns to the east and outfalls into Rodeo Gulch, approximately 1,350 feet 
southeast of the closest property corner. For a more detailed description of the existing drainage 
system, see the Drainage Study For Nigh Property prepared by Ifland Engineers and dated 
August, 2008, which is included in this report as Appendix B. 
 
 

Average Tested Infiltration Rate, KT (In/Hr) S - 0.02, N - 0.10 
      

Consideration 
Concern 

Level 
Risk 

Factor 
Weight Product 

Assessment Methods Medium 2 0.25 0.5 

Texture Class Medium 2 0.25 0.5 

Site Soil Variability Medium 2 0.25 0.5 

Depth to Groundwater Medium 2 0.25 0.5 

Sa 2 
      

Consideration 
Concern 

Level 
Risk 

Factor 
Weight Product 

Tributary Area Size Medium 2 0.25 0.5 

Level of Pretreatment Low 1 0.25 0.25 

Redundancy of Treatment Medium 2 0.25 0.5 

Compaction During Construction Low 1 0.25 0.25 

Sb 1.5 
      

STOTAL 3.00 

Design Infiltration Rate, KD (In/Hr) S – 0.01, 0.03 

 
Table 2 – Infiltration Factor of Safety 

 
 
 
 
 
 
 
 



6 
 

 
At present, there are minimal onsite storm drain improvements. Runoff from the site is either 
retained onsite, or allowed to flow uncontrolled offsite to neighboring properties. Approximately 
24% of the site drains west to the Live Oak Business Park, where it is collected in catch basins. 
From here, it travels south in the storm drain along Chanticleer Avenue, until it reaches an outfall 
in Rodeo Gulch near Ivy Lane, approximately 3,700 feet to the south. The remaining 76% of the 
site drains into Rodeo Gulch through the existing storm drain system described above. It reaches 
the storm drain system either by flowing into the drainage ditch to the north along Soquel Avenue, 
or by sheet flow over the property lines to the east and south of the project, where it continues 
south through neighboring businesses, the nursery, mobile home park, and residential subdivision 
until it reaches an underground storm drain system in Greystone Court.  From there runoff is 
conveyed east to Mattison Lane, then south to a pipeline and easement through APN 029-061-
19 where runoff is discharged to Rodeo Gulch. 
 
 
Project Description 
 
Proposed improvements for the site will consist of a four-story specialty medical office building on 
the eastern portion of the site and a four-story parking garage at the southwest. To service these 
buildings, an access drive and drop off point will be provided between the two. There will also be 
a service yard to the east of the medical office building, which will house an imaging trailer, an 
ambulance entrance, and the utility equipment required to service the project. There will also be 
hardscape, landscape and open space improvements constructed onsite to provide a path of 
travel and recreational opportunities for employees. 
 
There will also be significant offsite improvements associated with this project. Soquel Avenue 
will be widened based upon the Plan Line Study produced by the County of Santa Cruz, with an 
area at the northeast corner along the frontage left open for potential dedication as Soquel Avenue 
is widened to the east of the project at some future date. Sanitary sewer improvements will be 
required along Soquel Avenue, leaving the site and flowing westerly to Chanticleer Avenue, then 
south until intercepting an existing 8” main with the depth required to service the project.  The 
approximate extents of existing main replacement is the intersection at Mattison Lane, but this is 
subject to change subsequent to conducting a survey to verify manhole depths once the route 
concept has been approved by County Sanitation.   
 
The project proposes to redirect stormwater runoff flowing under Highway One to the existing 
Soquel Avenue drainage ditch using a large pipe traveling east along Soquel Avenue to a new 
outfall at Rodeo Gulch.  This is consistent with a Condition of Approval established when the 
project site re-zoning was approved for high density housing in 2008.  Proposed offsite storm 
drain improvements will be discussed in more depth later in this report. Refer to the Civil Plans 
included as Appendix C to this report for detailed site work to be performed both on- and offsite. 
 
Stormwater mitigation requirements for the project will be met using a proprietary filtration and 
detention system located within the access road and landscape areas onsite. An outlet control 
structure will be placed near the project frontage, and will connect to the proposed storm drain in 
Soquel Avenue, metering the release of runoff from the site and allowing runoff beyond the design 
storm to bypass and exit. In total, the project will create or replace approximately ±162,500 square 
feet of impervious surface, leaving ±54,250 square feet of pervious area. See Figure 2B for more 
information regarding proposed pervious and impervious areas. For more in-depth project 
information, see Table 3 – Project Information Summary. 
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Stormwater Management Requirements 
 
The new specialty medical office building project falls within the jurisdiction of the County of Santa 
Cruz. The County Public Works Design Criteria, dated February 2018, provides requirements for 
stormwater mitigation for all new development within the unincorporated areas of Santa Cruz 
County. These requirements are based upon the requirements put forth by the Central Coast 
Regional Water Quality Control Board in Resolution R3-2013-0032 for Watershed Management 
Zones 1, 4 &10. As shown in Figure 3, based upon the Live Oak WMZ Map, the site falls within 
Watershed Management Zone 1. 
 
 

Project Name: Santa Cruz SMOB 
Project Reference Number: TBD 
Address: 5940 Soquel Avenue, Santa Cruz CA 95062 
APN: 029-021-47 
Applicant: Ben Rosenfeld 

Pacific Medical Buildings 
3392 Carmel Mountain Road, Suite 200 

San Diego, CA 92121 
Project Type: Medical Building 
Detached Single Family Home: No 
Development Type: New Development 
Total Project Area (Ac): 4.97 
Existing Impervious Area (SF): 56,616 
New Impervious Area (SF): 106,654 
Replaced Impervious Area (SF): 56,616 
Total Proposed Impervious Area (SF): 163,270 
Net Impervious Area (SF): 106,654 

 
Table 3 – Project Information Summary 

 
 
Because the project is creating more than 5,000 square feet of new or replaced impervious area, 
it is categorized as a Large Project by the County. Large Projects must incorporate Low Impact 
Development (LID) and Best Management Practices (BMP) to reduce and treat pollution from the 
85th percentile storm. Large projects are also required to retain runoff from the 2 – year, 2 – hour 
storm onsite and maintain predevelopment discharge rates up to the 10 – year, 15 – minute design 
storm through the use of detention and metered release. For complete stormwater runoff 
mitigation requirements, refer to the County Design Criteria. 
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Figure 3 – Watershed Management Zone Map 
Not to scale – Source: Stillwater Sciences, 2012 

 
 
Stormwater Management Strategy 
 
As the proposed development in this report will create approximately 163,300 square feet of 
impervious area, well above the 5,000 square feet threshold for Large Projects, it will be required 
to comply with the requirements for large projects summarized above. However, due to a number 
of constraints upon the project, especially the low percolation rate, it will be infeasible to retain 
stormwater onsite. The following section is an outline of the strategies that will be used to meet 
the runoff mitigation requirements, with detailed information and sizing calculations to follow. 
 
To minimize runoff and pollution from the development, a number of LID measures will be 
implemented on the project. The project will be constructed to limit the disturbance to natural 
drainage features. There will be some disturbance to Rodeo Gulch, which will require an outfall 
for the new storm line in Soquel Avenue discussed below. However, the necessity of this outfall 
is triggered by the project mitigating a problematic existing drainage channel, and will be 
constructed to minimize disturbance to the maximum extent practicable, with oversite from the 
required regulatory bodies. Soil Compaction will be limited to areas below hardscape, building 
and parking garage areas. The existing site does not have any areas of native vegetation, so 
none will be cleared as part of this project. Finally, the project will reduce the amount of offsite 
runoff by capturing stormwater from areas that currently runoff over the property line. 
 
The project will also use a number of source control measures to address & reduce potential 
pollution sources created as a part of this project. The source control measures used are found 
in Table 4 of this report. 
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Stormwater treatment will be achieved onsite by directing all runoff from impervious areas through 
an Oldcastle Perk Filter Vault Media Filtration System (MFS) Unit. Runoff is collected onsite and 
directed to the unit. It first enters into the inlet chamber, which provides pretreatment to remove 
large debris and floatables by passing runoff through a series a baffles. The stormwater then 
enters the treatment chamber, which houses a number of perk filter cartridges required to treat 
the design storm. The treatment chamber begins to fill from the bottom up, and flows through the 
cartridges from the outside to a collection tube in the center of each cartridge. As the chamber 
fills, gravity will cause sedimentation of large particles, which are collected in the bottom of the 
treatment chamber. Water then flows through the media cartridges, where physical filtration and 
chemical sorption remove small solids, hydrocarbons and heavy metals from the runoff. Finally, 
it flows through a false floor into the outlet chamber, where it is gathered and directed to the outlet 
pipe. In the event of storms larger than the treatment design storm, a high-level overflow is 
incorporated into each cartridge, allowing water to directly enter the collection tube while 
bypassing the treatment media. Details for the MFS Units used onsite are included as Appendix 
D of this report. 
 
After passing through an MFS Unit, water will continue into a detention vault. The vaults being 
proposed for this project are Oldcastle Stormcapture vaults. Specifically, the project will use 4-
foot deep SC1 vaults with a top slab. The Stormcapture system uses modular, precast concrete 
vaults that can be buried to provide storage volume for runoff below grade. Each vault has an 
external footprint of 8 feet by 16 feet, and will provide approximately 420 cubic feet of storage. 
These vaults will be located beneath the outbound drive aisle, and will be sized to meet the 
detention requirements for the difference in runoff pre- to post-construction. An outlet control 
structure located in the landscape area between the MOB and Soquel Avenue will release water 
through an orifice at the pre-development rate for a 10 – year storm, and will provide safe overflow 
over a weir plate for storms beyond the design storm. Water released from the OCS will then flow 
offsite through a catch basin located within the Soquel Avenue right-of-way. Details of the 
Stormcapture vaults used onsite are included as Appendix E of this Report. 
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Table 4 – Source Control Measures (CSCDC Part 3, Section C.2)

Pollution Source Applicable? Source Control Measures 

Accidental Spills or Leaks Y 

  - Owner/operator shall prepare a spill prevention plan to be located onsite 

  - Employees shall be trained on spill prevention and cleanup 

  - Spill cleanup materials shall be located onsite 

Interior Floor Drains Y   - All interior floor drains will be connected to sanitary sewer system 

Parking/Storage Area Maintenance Y 
  - Covered parking garage areas shall drain to sanitary sewer   

  - Parking area shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SC-43 Parking Area 
Maintenance & SC-74 Drainage System Maintenance 

Indoor and Structural Pest Control  Y   - Owner/operator shall incorporate integrated pest management practices into maintenance plan 

Landscape/Outdoor Pesticide Use Y 

  - Owner/operator shall incorporate integrated pest management practices into maintenance plan 

  - Owner/operator shall minimize pesticide use onsite 

  - Pesticides shall be applied with a handheld sprayer to minimize quantity used and spray drift 

  - Pesticides shall not be applied prior to rain 

  - Landscape areas shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SC-41 Building 

     Grounds & Maintenance & SC-73 Landscape Maintenance 

Pools, Spas, Ponds, Decorative Fountains 
and Other Water Features 

N   - No water features onsite 

Restaurants, Grocery Stores, and Other 
Food Service Operations 

N   - No food service operations onsite 

Refuse Areas Y   - Refuse area will be covered and drained to sanitary sewer 

Industrial Processes N   - No industrial processes will occur onsite 

Outdoor Storage of Equipment or Materials N   - No outdoor storage of equipment or materials will occur onsite 

Vehicle and Equipment Cleaning N   - No vehicle or equipment cleaning will occur onsite 

Vehicle and Equipment Repair and 
Maintenance 

N   - No vehicle or equipment maintenance will occur onsite 

Fuel Dispensing Areas N   - No vehicle or equipment fueling will occur onsite 

Loading Docks N   - No loading dock onsite 

Fire Sprinkler Test Water Y 
  - Fire sprinkler test water shall not be released to the storm drain system 

  - A fire sprinkler test drain will be installed and connected to the sanitary sewer system 

Drain or Wash Water from Boiler Drain 
Lines, Condensate Drain Lines, Rooftop 
Equipment, Drainage Sumps and Other 
Sources 

Y   - Condensate lines will discharge to the sanitary sewer or landscape areas 

Unauthorized Non-stormwater Discharges Y   - Storm drains will be painted "NO DUMPING - DRAINS TO BAY. NO TIRE - DESECHO CORRE AL MAR" 

Building and Ground Maintenance Y 

  - Building and landscape shall be maintained per project O&M Manual and CASQA BMP Fact Sheets SD-20 

     Pervious Pavement, SC-41 Building Grounds & Maintenance, SC-43 Parking Area Maintenance, SC-73 

     Landscape Maintenance & SC-74 Drainage System Maintenance 
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Proposed Drainage Management Areas 
 
Based upon site improvements and grading, the site will be divided into two separate Drainage 
Management Areas (DMA’s), with one DMA further divided into two sub-DMA’s, as described 
below. See Figure 4 – Stormwater Management Plan for more detailed information about each 
DMA. 
 

 DMA 1 encompasses all of the improvements that will be built as part of this project. This 
DMA is subdivided into DMA 1A and DMA 1B, which each have a separate treatment 
measure. However, runoff from each of these sub-DMA’s will be detained in the same 
detention vault, and will outfall at the same point. 

o DMA 1A – 49,271 SF, 89% impervious – Covers approximately half of the MOB, 
the rear service yard and landscaping to the north of the MOB 

o DMA 1B – 135,674 SF, 88% impervious – Covers approximately half of the MOB, 
plus the parking garage, access drive and pedestrian hardscape 

 DMA 2 makes up the remainder of the site, and will be left completely pervious. It will drain 
offsite, following the existing drainage patterns, but will reduce runoff from pre- to post-
construction by approximately 76%. 

o DMA 2 – 31,805 SF, 0% impervious – Covers pervious area and graded slopes 
around parking garage, south end of site and east of the MOB 

 
 
Runoff Retention Sizing And Infeasibility (CSCDC Part 3, Section I) 
 
The Santa Cruz County Public Works Design Criteria gives a requirement to provide retention-
based treatment measure sized to retain the difference in runoff from the 2 – year, 2 – hour storm 
in the pre-development condition against a number of post-development 2 – year storms. Sizing 
of retention-based treatment measures is done per CSCDC Part 3, Section I, which gives 
procedures for sizing retention measures for both the slope infiltration method and the storage 
percolation method, with the latter being more commonly used on relatively flat sites. Part 3, 
Section I.5.d gives a minimum percolation rate for feasibility of storage percolation of 0.6 inches 
per hour, and Part 3, Section I.9.b.2. gives a maximum drawdown time for the retention system 
of 48 hours. While we have found that infiltration rates of less than 0.6 inches per hour can be 
useful given a large enough footprint, the adjusted infiltration rates for the project site of 0.01 – 
0.03 inches per hour are far too low to be useful for infiltration, and constitute a technical 
infeasibility for onsite retention of stormwater. This infeasibility can be demonstrated using the 
County spreadsheet Figure SWM24. With favorable conditions used in the spreadsheet, including 
a predevelopment runoff coefficient of 0.50, the higher adjusted infiltration rate of 0.03 inches per 
hour, and the entire site footprint of 216,750 square feet used for infiltration, the best drawdown 
time possible is 73.4 hours. This gets even worse using conservative factors of 0.25 as the pre-
development runoff coefficient and 0.01 inches per hour as the infiltration rate, which would give 
a drawdown of 425.6 hours. Given this infeasibility, a lower priority treatment measure will be 
used to mitigate stormwater pollution onsite, per Part 3, Section C.3.b. 
 
 
 
 
 
 
 
  



UP

UP

5
3

0
0

 S
O

Q
U

E
L

 A
V

E
, 

S
U

IT
E

 1
0

1
S

A
N

T
A

 C
R

U
Z

, 
C

A
 9

5
0

6
2

T
E

L
 (

8
3

1
) 

4
2

6
-5

3
1

3
F

A
X

 (
8

3
1

) 
4

2
6

-1
7

6
3

w
w

w
.if

la
n

d
e

n
g

in
e

e
rs

.c
o

m

C
IV

IL
 E

N
G

IN
E

E
R

IN
G

  
  

L
A

N
D

 P
L

A
N

N
IN

G
  

  
S

T
R

U
C

T
U

R
A

L
 D

E
S

IG
N

C
A

L
C

U
L

A
T

E
D

 B
Y

S
C

A
L

E

JO
B

 N
O

.

D
A

T
E

D
E

S
C

R
IP

T
IO

N

P
A

G
E

 N
O

. 

AutoCAD SHX Text
SOQUEL AVENUE

AutoCAD SHX Text
CABRILLO HIGHWAY (HIGHWAY 1)

AutoCAD SHX Text
DMA 1A 

AutoCAD SHX Text
DMA 1B 

AutoCAD SHX Text
DMA 2 

AutoCAD SHX Text
STM-1B (TREATMENT) OLDCASTLE PERK FILTER 8'x15' VAULT W/ 21 - 12" CARTRIDGES TREATMENT CAPACITY - 0.56 CFS OVERFLOW CAPACITY - 9.00 CFS

AutoCAD SHX Text
SDM-1 (DETENTION) OLDCASTLE STORMCAPTURE 19 - 15'x7'x4' VAULTS  SC1-4 W/ TOP SLAB DETENTION CAPACITY 7,980 CF

AutoCAD SHX Text
OCS-1

AutoCAD SHX Text
STM-1A (TREATMENT) OLDCASTLE PERK FILTER 6'x11' VAULT W/ 9 - 12" CARTRIDGES TREATMENT CAPACITY - 0.24 CFS OVERFLOW CAPACITY - 5.80 CFS

AutoCAD SHX Text
LIMIT OF EXISTING AREA DRAINING OFFSITE THROUGH DMA 2 (130,400 SF)

AutoCAD SHX Text
PERVIOUS AREA TO DRAIN OFFSITE

AutoCAD SHX Text
13

AutoCAD SHX Text
1" = 80'

AutoCAD SHX Text
06/18/2019

AutoCAD SHX Text
FIG. 4 - STORMWATER MANAGEMENT PLAN

AutoCAD SHX Text
18019

AutoCAD SHX Text
GS

AutoCAD SHX Text
FIGURE 4 - STORMWATER MANAGEMENT PLAN

AutoCAD SHX Text
HATCH LEGEND

AutoCAD SHX Text
ROOF AREA

AutoCAD SHX Text
HARDSCAPE AREA

AutoCAD SHX Text
LANDSCAPE AREA

AutoCAD SHX Text
DMA LINE

AutoCAD SHX Text
GRAPHIC SCALE: 1 INCH =    FEET

AutoCAD SHX Text
80'

AutoCAD SHX Text
0

AutoCAD SHX Text
40'

AutoCAD SHX Text
80'

AutoCAD SHX Text
160'

AutoCAD SHX Text
80

AutoCAD SHX Text
EX. DRAINAGE AREA LINE

AutoCAD SHX Text
PERVIOUS WALK



14 
 

 
Runoff Treatment Measure Sizing (CSCDC Part 3, Section C.3.b.) 
 
Given the infeasibility of onsite runoff retention, a different treatment measure will be required to 
meet runoff mitigation requirements. The project will utilize Media Filtration Units, which are sized 
using a flow-based design to determine treatment volume. The design criteria gives a mitigation 
requirement of either twice the 85th percentile storm, or a storm of 0.2 inches per hour intensity, 
with the latter being used to size the MFS units on this project. To get the treatment flow rate for 
each subsection of DMA 1, the total impervious area was multiplied by 0.2 inches per hour, 
including a unit adjustment to get the amount into cubic feet per second.  The MFS units were 
then sized based upon treatment capacity provided by Oldcastle Precast, Inc. Given the long pipe 
runs and need to fight grade to get stormwater to the north end of the site, as well as the 
substantial offsite stormwater facilities required as part of this project discussed below, it was 
determined that minimizing depth of the MFS units is the most important criteria for this project. 
As such, larger footprint, shallower vaults utilizing a higher number of 12 inch filter cartridges were 
determined to be the best option. DMA 1A will require a treatment volume of 0.204 cubic feet per 
second to meet the mitigation requirement, while DMA 1B will require a volume of 0.552 cubic 
feet per second. These treatment volumes will be mitigated using a 6 x 11 foot vault with 9 
cartridges, and an 8 x 15 foot vault with 21 cartridges, respectively. All calculations performed for 
this project are included as Appendix F to this report. 
 
 
Runoff Detention Vault Sizing (CSCDC Part 3, Section H) 
 
Because of the amount of impervious area proposed, stormwater control measures will be 
required to offset the peak discharge from the site for the 10 – year design storm. The method of 
detaining runoff from the site will be to store it within Oldcastle Stormcapture vaults located 
beneath the outgoing access drive and mete out the runoff through an orifice located within the 
outlet control structure (OCS). The orifice will be on a weir plate downstream of the inlet pipe into 
the OCS. The weir will allow runoff from larger storm events to spill over and bypass the orifice. 
Details will be provided for the OCS during the construction document phase, and will be added 
to the final stormwater report. 
 
The required detention volume was determined using the Santa Cruz County Figure SWM-17 
Calculator. This calculator is used to determine runoff detention using the Modified Rational 
Method for the 10 – year design storm. It determines the volume of storage required to detain the 
maximum difference in runoff volume for the pre-construction 10 – year, 15 – minute storm and 
post-construction 10 – year storm across a variety of times of concentration. Based upon the 
proposed site plan, the required 10 – year detention volume is 7,762 cubic feet of water, with a 
discharge rate of 1.681 cubic feet per second. Given the storage capacity per Stormcapture unit 
of 420 cubic feet, a minimum of 7,762 cubic feet / 420 cubic feet = 18.5 Stormcapture units will 
be necessary. Rounding up gives the final number of 19 units to be installed. While this number 
of units could be reduced by using a deeper system, it was determined that a shallower system 
with a larger footprint would better serve the project, for reasons discussed above in the treatment 
sizing section. 
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To ensure that post-construction discharge rates do not exceed pre-construction rates, the orifice 
located on the weir plate was sized using the following equations: 
 

𝐴
𝑄

𝐶 2𝑔ℎ
  

 
where 

 
𝐴 𝑂𝑟𝑖𝑓𝑖𝑐𝑒 𝐴𝑟𝑒𝑎 

𝑄 𝑃𝑟𝑒 𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝐹𝑙𝑜𝑤 𝑅𝑎𝑡𝑒 
𝐶 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 0.61  

𝑔 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐺𝑟𝑎𝑣𝑖𝑡𝑦  
ℎ 𝐻𝑦𝑑𝑟𝑜𝑠𝑡𝑎𝑡𝑖𝑐 𝐻𝑒𝑎𝑑 

 
and 

 

𝑑 2
𝐴
𝜋

 

 
where 

 
𝑑 𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑂𝑟𝑖𝑓𝑖𝑐𝑒 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 

 
Using these equations, the 10 – year orifice diameter is 5.58 inches. Therefore, the orifice will be 
conservatively rounded to 5-1/2 inches diameter for ease of fabrication of the outlet control 
structure.  
 
 
Runoff Reduction Across Property Lines 
 
Due to the lack of drainage facilities located at the south, southeast and southwest property lines 
of DMA 2, as well as the elevation that varies from 5 to 7 feet lower than the discharge point at 
the far northern end of the site, it is infeasible to capture runoff from this DMA while still conforming 
at the property lines. Because of this, runoff from DMA 2 will be allowed to leave the site from 
DMA 2 to the west, south and east of the site, mimicking the existing drainage patterns onsite. 
However, to lessen the impact of runoff leaving the site through this DMA, only stormwater from 
pervious areas will be allowed to drain offsite in this manner. Furthermore, a hydrologic analysis 
was performed on the existing site, and in the current condition, runoff from approximately 
130,400 square feet is allowed to run offsite. In the proposed condition, only 31,805 square feet 
will be allowed to runoff through DMA 2. Applying a runoff coefficient of 0.30 to both the existing 
and proposed conditions, which is conservative given the compacted dirt roads, existing buildings 
and pavement currently onsite, this gives a reduction runoff of 75.6% from the existing to the 
proposed condition. This is a major improvement in overall amount of run-on to all neighboring 
properties to the project. 
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Offsite Stormwater Upgrades 
 
As discussed in the existing conditions section of this report, the main stormwater improvements 
in the area of this project consist of the patchwork stormdrain system described in Appendix B. In 
the proposed condition, this stormdrain is inadequate to convey the required amount of runoff, 
and it passes directly beneath the medical office building. Furthermore, the drainage ditch 
currently located at the frontage of the parcel will be filled as part of the widening of Soquel 
Avenue, removing the opportunity for existing pipes which daylight into the ditch to use it for 
conveyance. Given these issues with the existing storm drainage in the area, and the lack of a 
viable path for stormdrain facilities to the south, east or west of the project, improvements will be 
required within Soquel Avenue to accommodate both the existing drainage and any additional 
runoff from the proposed project area. 
 
There are a number of proposed stormdrain improvements to be installed within Soquel Avenue, 
including curb and gutter along the frontage with Type G0 inlets to be installed at the curb returns 
near the driveways. These will also connect to an existing curb inlet near the northeastern corner 
of the Live Oak Business Park, as well as a catch basin from the northeast corner of the Ewing 
property, both of which currently daylight to the drainage ditch. Finally, the project outlet control 
structure will discharge through the back of one of the proposed G0 Inlets. These improvements 
can be found in Appendix C.  
 
The far more substantial improvements required will be downstream of the project frontage. To 
provide drainage for the existing 36 inch RCP culvert from the north side of Highway 1, the culvert 
will be intercepted where it crosses under the westbound travel lane at the north edge of Soquel 
Avenue. A 72 inch square junction box will be installed, and the remaining section of 36 inch RCP 
will be abandoned. Downstream of this junction box, a 48 inch RCP pipe will travel east along 
Soquel Avenue for approximately 1,050 feet, with junction boxes as necessary to service the line. 
At this point, Soquel Avenue begins to dip into Rodeo Gulch, and the 48 inch pipe takes a turn to 
the south to cross the street into Rodeo Gulch. After turning once again to the south east, the 
RCP pipe will travel perpendicular to the slope until it daylights at a flat bench set back from the 
flowline of Rodeo Gulch. See Appendix C for plans showing the expected extent of offsite 
stormdrain improvements. 
 
A number of assumptions have been made to allow for preliminary design of the offsite stormdrain 
system, which will need to be corroborated and coordinated prior to final design of the offsite 
stormdrain improvements. Existing design flows for the 36 inch RCP culvert were taken from the 
Zone 5 Master Drainage Plan, and are assumed to be 35 cubic feet per second, the existing 
section capacity. The 48 inch pipe is sized preliminarily to have capacity for 100% impervious 
build out of all parcels along the frontage which could reasonably be expected to discharge to it. 
Given these assumptions, the total 100-year discharge from the 36 inch RCP culvert, the 100% 
build out, and the proposed project would be approximately 100 cubic feet per second, which 
could be conveyed without surcharge by a 48 inch RCP pipe laid at 0.3% slope. Preliminary 
design of the 48 inch pipe was performed using information from the County GIS system, and will 
require a survey to better locate trees, grades and obstructions both within Soquel Avenue and 
Rodeo Gulch. Also, an easement will be required across APN’s 029-31-11 & 029-31-14 to get to 
the discharge point within the gulch. Finally, there is a water line assumed to run along the south 
side of Soquel Avenue, and a sewer trunk line that runs within Rodeo Gulch, both of which will 
need to be located prior to final design, as they will be crossed by the 48 inch pipe. 
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Operations and Maintenance Requirements 
 
Prior to completion and issuance of the certificate of occupancy for this project, an Operation and 
Maintenance Agreement with the County of Santa Cruz shall be prepared. This agreement shall 
be recorded against the property with the County Recorder’s Office, and it will be binding on all 
subsequent owners of the property. This Maintenance Agreement shall remain in place for the life 
of the project. 
 
The maintenance agreement will set forth a schedule of maintenance tasks, to be performed by 
the medical office building maintenance staff, which are required for safe and efficient function of 
the onsite stormwater treatment & detention facilities. It will also specify procedures for yearly 
inspections and record keeping of inspections, maintenance and repairs performed. Refer to the 
County of Santa Cruz Design Criteria for more information regarding the Operation and 
Maintenance Agreement requirements. 
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Introduction: 
 
The purpose of the subject drainage study is to evaluate probable impacts to Rodeo Gulch 
resulting from development of the two most westerly parcels of the site commonly known as 
Nigh Lumber and consisting of 7.7 acres.  The area under study is shown on the “Existing 
Conditions” vicinity map included herein. 
 
The drainage area included in the study consists of approximately 60 acres lying both north and 
south of Highway 1 and includes the former Drive-In movie theater site, recently purchased by 
Sutter Health.  This study assumes that no impacts will result from the change in use of that 
site. 
 
Resources for the study include the County of Santa Cruz Zone 5 Master Plan, field site 
reconnaissance of existing channel conditions and outfalls, as well as subdivision improvement 
plans and constructed drainage systems within the study area. 
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Existing Conditions: 
 
The subject property is approximately 7.7 acres in total size and is located just south of Soquel 
Avenue between Mattison Lane and Chanticleer Avenue.  The property is separated into two 
parcels.  The east parcel contains a construction material supplier yard.  The west parcel is an 
undeveloped plot of land that is used for storing cars, boats, RV’s, etc. 
 
Currently, the drainage from the properties north of Highway 1 flows through a 36” RCP culvert 
under Highway 1 followed by a combination of drainage ditches, vegetated swales, graded 
swales, concrete channels and underground storm drain pipes.  The drainage makes its way 
through the subject property and then across multiple properties before it is finally discharged 
into Rodeo Gulch through the outfall approximately 1,500 feet south of Highway 1.  A more 
detailed description of the existing drainage path is outlined in the Existing Drainage section of 
this report.  The attached Existing Drainage Map shows the existing drainage features. 
 
Since there have been no major developments in recent years in the drainage basin just north 
of Highway 1, the Zone 5 Master Drainage Plan will serve as the source for the drainage 
quantity used in the analysis of the drainage from the properties north of Highway 1.  These 
properties include the former Drive-In movie theater, Good Shepard Middle School, the Emerald 
Bay Apartments along Soquel Drive and some of the residential properties along Mattison Lane. 
 
The Zone 5 Master Drainage Plan was also used to quantify the existing drainage in Rodeo 
Gulch at the points of interest (A, B, C & D).  According to Master Drainage Plan, the flow rates 
and capacities at points along Rodeo Gulch are as follows. 
 

  Q10 Q25 Q50 Q100 Capacity

Point: Type (cfs) (cfs) (cfs) (cfs) (cfs)

A Natural channel 332 520 677 864 663 

B Concrete culvert 332 520 677 864 656 

C Natural channel 339 528 688 877 549 

D Natural channel 371 574 744 945 675 
 
Based on this data, the existing channel is capable of handling a 25 year storm event within the 
study area. 
 
The attached Vicinity Map – Existing Conditions shows the existing drainage basin as well as 
the points of interest. 
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Existing Drainage 
 
The following is a summary of the existing drainage path within the study area beginning north 
of Highway 1 and discharging into Rodeo Gulch approximately 1,500 ft south of the Highway. 
 
All runoff from the drainage basin just north of Highway 1 is collected in a drainage ditch 
paralleling the northern side of the Highway and conveyed under the freeway through a 36” 
RCP culvert.  The partially filled 36” RCP outlets to another drainage ditch south of Highway 1 
along Soquel Avenue.  Along with the discharge from the 36” RCP, this ditch also collects some 
surface runoff from Soquel Avenue and the adjacent property. 

 

 

18” CMP inlet --->

Concrete headwall with 36” RCP outlet and 18” CMP inlet 

 
Runoff exits the drainage ditch through a partially buried 18” CMP that carries runoff into the 
subject property. 
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The 18” CMP cuts across the northeast corner of the west parcel of the subject property and 
discharges into a heavily vegetated swale on the east parcel of the subject property.  The 
condition of the 18” CMP at the outlet is very poor (see image below). 
 

 
18” CMP outlet 

 
The vegetated swale is broken up into two separate swales connected by dual 12” HDPE pipes 
which carry the runoff under a gravel road. 
 

 
Dual 12” HDPE inlet pipes in vegetated swale 

 
Both the inlets and outlets of the 12” HDPE pipes are partially buried and subject to clogging. 
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Dual 12” HDPE outlets in vegetated swale 

 
The vegetated swale extends to the southwest corner of the property just north of the plant 
nursery where it merges with another vegetated swale that runs along the southern property 
line. 
 

 
Looking downstream at vegetated swale 
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At the point where the swales converge, there is a concrete headwall with two 18” RCP inlets. 
 

 
Concrete headwall with 18” RCP inlets 

 
These 18” pipes carry runoff under the plant nursery (Far West Nursery) where they discharge 
into a graded swale. 
 

 
Outlets into graded Swale 

 
Almost all of the drainage from the nursery site is collected in the graded swale.  There are two 
inlets on the property that collect runoff and discharge to the swale through 6” pipes.  One 6” 
outlet is located at the beginning of the swale (see picture above) and the other is located 
towards the end of the swale. 
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The graded swale terminates at a concrete headwall.  The headwall has two inlet pipes which 
carry runoff to the northern property line of the mobile home park.  A 6” outlet is shown in the 
picture below. 
 
 

 
Concrete headwall and inlets in graded swale 

 
At the property line between the nursery and the mobile home park, runoff discharges from the 
outlet structure and into a concrete channel that runs under the mobile home park.  
 

 
Concrete headwall outlet structure 
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Concrete channel  

 
The concrete channel carries runoff into the mobile home park.  From the Santa Cruz County 
Zone 5 Drainage Inventory Maps, it appears that drainage makes its way through the mobile 
home park by way of two concrete channels connected by dual 30” CMP’s.  Once exiting the 
mobile home park, drainage enters a natural channel and is picked up in a drainage inlet. 
 
Prior to construction of the subdivision, drainage was conveyed across the property through a 
36” RCP and discharged into an open concrete channel that leads to an inlet along Mattison 
Lane. 
 

 
Open concrete channel and inlet along Mattison Lane 
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However, it is assumed that the 36” RCP was removed during the construction of the 
subdivision and the drainage from the mobile home park is now intercepted by the subdivision’s 
storm drain system and is piped to the storm drain running down Mattison Lane (N/S). 
 
Although the 36” RCP no longer conveys runoff to the open channel, the channel still collects 
runoff from the adjacent properties.  Runoff is then piped to a curb inlet along Mattison Lane 
(E/W) and then piped in a 30” RCP down to the bend in Mattison Lane. 
 

 
Curb inlet along Mattison Lane 

 
The storm drain lines running north/south and east/west down Mattison Lane eventually meet at 
a manhole in the sidewalk where the street bends.  At this intersection, there are two curb inlets 
which also tie into the manhole.  Drainage is carried from this manhole via 33” RCP to another 
manhole and then is finally discharged out a 36” RCP into Rodeo Gulch. 
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Proposed Conditions: 
 
The proposal is to discharge the drainage from the properties north of Highway 1 into Rodeo 
Gulch approximately 1,500 feet upstream from its current discharge point.  This is would likely 
be achieved by intercepting the drainage once it crosses under the freeway and diverting it 
through a storm drain to the gulch. 
 
The recommended route of the diversion pipe is along Soquel Avenue within the road right-of-
way.  Although the pipe would be as much as 10 feet deep at the high point in the road, this 
route would not require the acquisition of an easement through private property.  This route is 
not only the most practical but also the most economical. 
 
The attached Vicinity Map – Proposed Conditions shows proposed drainage basins and the 
location of the proposed outfall to Rodeo Gulch. 
 
Since, there is no development associated with this proposal; there will be no net increase in 
runoff.  Therefore, there will be no impacts south of the existing outfall, since the flow rates will 
remain the same.  The area affected would be the 1,500 feet of Rodeo Gulch between Highway 
1 and the existing outfall.  This area would see and increase in runoff roughly equal to the 
amount of runoff from the properties north of Highway 1 (Drainage Basin F). 
 
The following table illustrates the change in flow rates in Rodeo Gulch based on adding an 
additional outfall 1,500 feet north of outfall 1. 
 

  Q10 Q25 Q50 Q100 Capacity 

Point: Type (cfs) (cfs) (cfs) (cfs) (cfs)

A Natural channel 332 520 677 864 663 

B Concrete culvert 332 520 677 864 656 

C Natural channel 376 579 748 948 549 

D Natural channel 371 574 744 945 675 
 
By diverting the drainage from the properties north of Highway 1 to the gulch 1,500 feet north of 
its current discharge point, the flow rate in the gulch increased by 51 cfs, or 9.7%, for a 25 year 
storm. 
 
According to the Zone 5 Master Drainage Plan, the flow capacity for the 1,500 foot section of 
Rodeo Gulch north of outfall 1 is 549 cfs.  Therefore, the increase flow rate would exceed the 
capacity of the gulch.  However, after further analysis of the 1,500 foot span of gulch, it was 
determined that the capacity, as determined by the Zone 5 Master Drainage Plan, was 
underestimated. 
 
Based on three cross-sections, it has been concluded that the 1,500 foot section of Rodeo 
Gulch has the capacity to easily handle runoff for a 25 year storm and a 100 year storm with 
plenty of capacity to spare. 
 
Pages 13, 14 & 15 show the calculations used to determine the depth of flow at points along the 
gulch.  The cross-sections are shown on page 12. 
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Section 1 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  579.0000 cfs  (25 year) 
     Slope ...........................  0.0180 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  0.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.3545 ft/ft (V/H) 
     Right slope .....................  0.4105 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  60.0935 in 
     Velocity ........................  8.7838 fps 
     Full Flowrate ...................  579.0000 cfs 
     Flow area .......................  65.9166 ft2 
     Flow perimeter ..................  338.0979 in 
     Hydraulic radius ................  28.0747 in 
     Top width .......................  315.9072 in 
     Area ............................  65.9166 ft2 
     Perimeter .......................  338.0979 in 
     Percent full ....................  100.0000 % 
 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  948.0000 cfs  (100 year) 
     Slope ...........................  0.0180 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  120000.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.3545 ft/ft (V/H) 
     Right slope .....................  0.4105 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  72.2980 in 
     Velocity ........................  9.9361 fps 
     Full Flowrate ...................  948.0000 cfs 
     Flow area .......................  95.4096 ft2 
     Flow perimeter ..................  406.7627 in 
     Hydraulic radius ................  33.7764 in 
     Top width .......................  380.0653 in 
     Area ............................  95.4096 ft2 
     Perimeter .......................  406.7627 in 
     Percent full ....................  100.0000 % 



 

 14

 
Section 2 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  579.0000 cfs  (25 year) 
     Slope ...........................  0.0320 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  120000.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.5000 ft/ft (V/H) 
     Right slope .....................  0.4167 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  58.0567 in 
     Velocity ........................  11.2443 fps 
     Full Flowrate ...................  579.0000 cfs 
     Flow area .......................  51.4927 ft2 
     Flow perimeter ..................  280.7558 in 
     Hydraulic radius ................  26.4107 in 
     Top width .......................  255.4383 in 
     Area ............................  51.4927 ft2 
     Perimeter .......................  280.7558 in 
     Percent full ....................  100.0000 % 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  948.0000 cfs  (100 year) 
     Slope ...........................  0.0320 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  120000.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.5000 ft/ft (V/H) 
     Right slope .....................  0.4167 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  69.8475 in 
     Velocity ........................  12.7194 fps 
     Full Flowrate ...................  948.0000 cfs 
     Flow area .......................  74.5321 ft2 
     Flow perimeter ..................  337.7750 in 
     Hydraulic radius ................  31.7745 in 
     Top width .......................  307.3157 in 
     Area ............................  74.5321 ft2 
     Perimeter .......................  337.7750 in 
     Percent full ....................  100.0000 % 
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Section 3 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  579.0000 cfs  (25 year) 
     Slope ...........................  0.0100 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  120000.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.4308 ft/ft (V/H) 
     Right slope .....................  0.4000 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  69.5086 in 
     Velocity ........................  7.1587 fps 
     Full Flowrate ...................  579.0000 cfs 
     Flow area .......................  80.8809 ft2 
     Flow perimeter ..................  362.8409 in 
     Hydraulic radius ................  32.0990 in 
     Top width .......................  335.1194 in 
     Area ............................  80.8809 ft2 
     Perimeter .......................  362.8409 in 
     Percent full ....................  100.0000 % 
 
 
                     Channel Calculator                      
 
Given Input Data: 
     Shape ...........................  Trapezoidal 
     Solving for .....................  Depth of Flow 
     Flowrate ........................  948.0000 cfs  (100 year) 
     Slope ...........................  0.0100 ft/ft 
     Manning's n .....................  0.0400 
     Height ..........................  120000.0000 in 
     Bottom width ....................  0.0000 in 
     Left slope ......................  0.4308 ft/ft (V/H) 
     Right slope .....................  0.4000 ft/ft (V/H) 
 
Computed Results: 

     Depth ...........................  83.6252 in 
     Velocity ........................  8.0978 fps 
     Full Flowrate ...................  948.0000 cfs 
     Flow area .......................  117.0693 ft2 
     Flow perimeter ..................  436.5308 in 
     Hydraulic radius ................  38.6181 in 
     Top width .......................  403.1793 in 
     Area ............................  117.0693 ft2 
     Perimeter .......................  436.5308 in 
     Percent full ....................  100.0000 % 
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Summary 
 
By diverting the drainage from north of Highway 1 to Rodeo Gulch, there will be a substantial 
decrease in runoff traveling through the subject property as well as the neighboring properties.  
With most of the drainage structures in these properties undersized and/or poorly maintained, 
the decrease in runoff should allow the these structures to function more properly, thus 
alleviating the impacts on the properties. 
 
As shown in the cross-sections, the additional runoff in the gulch will have only a minimal affect 
on the massive gulch.  The capacity of the 1,500 foot section of Rodeo Gulch far exceeds any 
amount of runoff that could be generated by the contributing drainage basins.  Additionally, any 
development to the former Drive-In Theater property would be required to maintain pre-
development rate of runoff per Zone 5 requirements.  Since this property is currently totally 
paved over, it is likely that any development would decrease the amount of pervious surface 
thus, decrease the amount of runoff. 
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APPENDIX D 
OLDCASTLE MFS UNIT DETAILS 

  





joshmaccallister
Rectangle





joshmaccallister
Rectangle



22 
 

APPENDIX E 
OLDCASTLE STORMCAPTURE VAULT DETAILS 

  



TABLE OF CONTENTS

REVISIONS

GENERAL NOTES:

THE STORM CAPTURE™ SYSTEM BY OLDCASTLE PRECAST IS PART OF THE STORMWATER
MANAGEMENT SYSTEM FOR THE RESPECTIVE SITE, AS PREPARED BY THE PROJECT DESIGN
ENGINEER.  IT IS THE RESPONSIBILITY OF THE DESIGN ENGINEER TO DETERMINE DESIGN FLOW
RATES, PRE-TREATMENT AND POST-TREATMENT REQUIREMENTS, STORAGE VOLUME, AND
ENSURE THE FINAL DESIGN MEETS  ALL CONVEYANCE AND STORAGE REQUIREMENTS. SYSTEM
DESIGN AND TYPE, SOIL ANALYSIS, LOADING REQUIREMENTS, COVER HEIGHT AND MODULE SIZE
DETERMINE THE FOUNDATION TYPE AND REQUIREMENTS AS STATED HEREIN.  ANY VARIATIONS
FOUND DURING CONSTRUCTION FROM THE SITE AND SYSTEM ANALYSIS MUST BE REPORTED TO
THE PROJECT DESIGN ENGINEER.  THE PROJECT DESIGN ENGINEER IS RESPONSIBLE FOR
OBTAINING A GEOTECHNICAL ENGINEERING REPORT VERIFYING THE BEARING CAPACITY STATED
IN DESIGN NOTES.

DESIGN NOTES:

1. DESIGN LOADINGS:
A. AASHTO HS-20-44 W/ IMPACT.
B. DEPTH OF COVER = 6" - 5'-0".
C. ASSUMED WATER TABLE = BELOW BOTTOM.
D. EQUIVALENT FLUID PRESSURE = 45 PCF.
E. LATERAL LIVE LOAD SURCHARGE = 80 PSF.
F. NO LATERAL SURCHARGE FROM ADJACENT STRUCTURES.

2.  CONCRETE 28 DAY COMPRESSIVE STRENGTH SHALL BE 6,000 PSI.
3. STEEL REINFORCEMENT: REBAR, ASTM A-615, GRADE 60.
4. CEMENT: ASTM C-150 SPECIFICATION.
5. STORM CAPTURE MODULE TYPE = DETENTION.
6. REQUIRED BASE LAYER DEPTH = 2" SAND BEDDING LAYER.
7. REQUIRED NATIVE ALLOWABLE SOIL BEARING PRESSURE = 3,000 PSF.
8. REFERENCE STANDARDS:

A. ASTM C 890
B. ASTM C 891
C. ASTM C 913

9. LESS THAN 6" OR GREATER THAN 5' OF COVER REQUIRES CUSTOM STRUCTURAL DESIGN AND
MAY REQUIRE THICKER SUBGRADE.

INSTALLATION NOTES:
THE STORM CAPTURE™ MODULE SYSTEM IS TO BE INSTALLED IN ACCORDANCE WITH ASTM C891,
INSTALLATION OF UNDERGROUND PRECAST UTILITY STRUCTURES. PROJECT PLAN AND
SPECIFICATIONS MUST BE FOLLOWED ALONG WITH ANY APPLICABLE REGULATIONS.
1. PLAN LINE, GRADE AND ELEVATIONS MUST BE FOLLOWED.
2. WHERE SPECIFIED, AN 8 OZ. NON-WOVEN GEOTEXTILE FABRIC MUST BE USED AS A

SEPARATION LAYER AROUND THE STORM CAPTURE SYSTEM.
3. PENETRATIONS IN THE GEOTEXTILE MAY ONLY BE MADE WITH SMOOTH WALL PIPES. MAKE

PENETRATIONS FOR ALL OUTLETS BEFORE MAKING PENETRATIONS FOR ANY INLETS.
4. ALL SUBGRADE MATERIALS IF SPECIFIED, MUST BE CLEAN, DURABLE CRUSHED AGGREGATE

COMPACTED OR ROLLED TO ACHIEVE 95% STANDARD PROCTOR DENSITY. OLDCASTLE
RECOMMENDS SIZE 5,56,OR 57 (PER ASTM C33) .

5. DESIGNATED EMBEDDED LIFTERS MUST BE USED. USE PROPER RIGGING TO ASSURE ALL
LIFTERS ARE EQUALLY ENGAGED WITH A MINIMUM 60 DEGREE ANGLE ON SLINGS AS NOTED
AND IN ACCORDANCE WITH OLDCASTLE LIFTING PROCEDURES.

6. MODULES MUST BE PLACED AS CLOSE TOGETHER AS POSSIBLE, AND GAPS SHALL NOT BE
GREATER THAN 3/4".  ALL EXTERIOR SYSTEM JOINTS SHALL BE COVERED WITH A MIN. 8” JOINT
WRAP ON SIDES AND TOP (CS-212 CONSEAL OR EQUIVALENT). IN A CLAMSHELL DESIGN
INSTALL ONE ROW CS-102 CONSEAL (OR EQUIVALENT) BETWEEN PRECAST PIECES.

7. AUTHORIZATION SHOULD BE GIVEN BY THE PROJECT ENGINEER OR DESIGNATED PERSON
PRIOR TO PLACEMENT ON BACKFILL FOR THE SYSTEM. CARE SHOULD BE TAKEN DURING
PLACEMENT OF BACKFILL NOT TO DISPLACE MODULES OR JOINT WRAP. BACKFILL SHALL BE
COMPACTED TO 95% STANDARD PROCTOR DENSITY OR AS SPECIFIED, AND SHOULD NOT BE
COMPACTED WITHIN 6" OF MODULE.

8. CONSTRUCTION EQUIPMENT EXCEEDING DESIGN LOADING SHALL NOT BE ALLOWED ON
STRUCTURE.

9. TERMADUCTS TO BE KNOCKED OUT AT SPECIFIED LOCATIONS IN FIELD BY OTHERS. SEE SITE
LAYOUT FOR LOCATIONS.

INLETS AND RISERS:
ALL PIPE INLETS SHALL EXTEND INSIDE MODULE A MINIMUM OF 4". PLACE A NON-SHRINK,
NON-METALIC GROUT, MIN. 3,000 PSI IN ANNULAR SPACE TO ELIMINATE ALL VOIDS.





MODULE JOINT DETAIL
SCALE: 1/2" = 1'-0"
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APPENDIX F 
CALCULATIONS 

  



DMA 1A DMA 1B DMA 2 TOTAL

MOB ROOF AREA 22,950 SF 23,685 SF 0 SF 46,635 SF

PARKING GARAGE ROOF AREA 0 SF 50,440 SF 0 SF 50,440 SF

PAVEMENT AREA 21,068 SF 45,127 SF 0 SF 66,195 SF
IMPERVIOUS AREA 44,018 SF 119,252 SF 0 SF 163,270 SF

LANDSCAPE AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF

PERVIOUS PATH 0 SF 0 SF 923 SF 923 SF
PERVIOUS AREA 5,253 SF 16,422 SF 30,881 SF 52,556 SF

TOTAL AREA 49,271 SF 135,674 SF 31,805 SF 216,750 SF

AREA SUMMARY TABLE



PROJECT: Calc by: GS Date: 6/18/2019

  RUNOFF DETENTION BY THE MODIFIED RATIONAL METHOD

Data Entry: PRESS TAB & ENTER DESIGN VALUES SS Ver: 1.0

Site Location P60 Isopleth: 1.50 Fig. SWM-2 in County Design Criteria

Rational Coefficients  Cpre: 0.25 See note # 2

Cpost: 0.90 See note # 2
Impervious Area: 163270 ft2 See note # 2 and # 4

  STRUCTURE DIMENSIONS FOR DETENTION

7765 ft3 storage volume calculated

100 % void space assumed

7765 ft3 excavated volume needed
Structure Length Width* Depth* *For pipe, use the square

Ratios 1.00 1.00 1.00 root of the sectional area

Dimen. (ft) 19.80 19.80 19.80

10 - YEAR DESIGN STORM   DETENTION @ 15 MIN.

10 - Yr. Detention Specified

Storm 10 - Year Release 10 - Year Rate To Storage
Duration  Intensity Qpre Qpost Storage Volume  

(min) (in/hr) (cfs) (cfs) (cfs) (cf) Notes & Limitations on Use:

1440 0.26 0.243 0.874 -0.807 -87138 1)  The modified rational method, and therefore the standard calculations are applicable in

1200 0.28 0.262 0.944 -0.737 -66295       watersheds up to 20 acres in size.

960 0.31 0.288 1.038 -0.643 -46290 2)  Required detention volume determinations shall be based on all net new impervious area

720 0.34 0.326 1.173 -0.508 -27448       both on and off-site, resulting from the proposed project.  Pervious areas shall not be 

480 0.41 0.387 1.392 -0.288 -10382       included in detention volume sizing; an exception may be made for incidental pervious 

360 0.46 0.437 1.573 -0.108 -2911       areas less than 10% of the total area.

240 0.55 0.519 1.868 0.187 3370 3)  Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

180 0.62 0.586 2.110 0.430 5798      angular, and uniformly graded (of single size), assuring void space not less than 35%.  

120 0.74 0.696 2.506 0.825 7427 4)  A map showing boundaries of both regulated impervious areas and actual drainage   

90 0.83 0.786 2.831 1.150 7765      areas routed to the hydraulic control structure of the detention facility is to be provided, 

60 0.99 0.934 3.362 1.681 7566      clearly distinguishing between the two areas, and noting the square footage.

45 1.12 1.055 3.798 2.117 7146 5)  The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

30 1.33 1.253 4.511 2.830 6367      hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 
20 1.57 1.488 5.356 3.676 5513      subsurface fluid distribution system.  Such storm water drainage wells are “authorized 

15 1.78 1.681 6.051 4.370 4917      by rule”.  For more information on these rules, contact the EPA.  A web site link is 

10 2.11 1.996 7.186 5.505 4129      provided from the County DPW Stormwater Management web page.
5 2.83 2.678 9.640 7.960 2985 6)  Refer to the County of Santa Cruz Design Criteria, for complete method criteria.

Santa Cruz SMOB - APN: 029-021-47
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DMA 1A DMA 1B DMA 2

EXISTING RUNOFF AREA N/A N/A 130,400 SF
EXISTING RUNOFF COEFFICIENT N/A N/A 0.30
EXISTING WEIGHTED AREA N/A N/A 39,120 SF

PROPOSED RUNOFF AREA N/A N/A 31,805 SF
PROPOSED RUNOFF COEFFICIENT N/A N/A 0.30
PROPOSED WEIGHTED AREA N/A N/A 9,542 SF

PERCENTAGE REDUCTION N/A N/A 75.6%

OFFSITE RUNOFF REDUCTION



PREDEVELOPMENT DISCHARGE RATE (FT3/S) 1.681

DISCHARGE COEFFICIENT 0.61

HEADWATER DEPTH (FT) 4.09
TAILWATER DEPTH (FT) 0

ORIFICE AREA (IN 2) 24.45

ORIFICE DIAMETER (IN) 5.58

VELOCITY (FT/S) 9.90
FINAL ORIFICE DIAMETER (IN) 5 1/2

10-YEAR ORIFICE SIZING (DMA 1)



DMA 1 (A&B) DMA 2

VOLUME/MODULE 420 CF N/A
REQUIRED DETENTION 7,765 CF N/A
MODULES REQUIRED 18.5 N/A

REQUIRED DETENTION MODULES



DMA 1A DMA 1B DMA 2 TOTAL

IMPERVIOUS AREA 44,018 SF 119,252 SF 0 SF 163,270 SF

TREATMENT VOLUME 0.204 CFS 0.552 CFS 0.000 CFS 0.756 CFS

VOLUME CALCULATED USING FLOW-BASED TREATMENT INTENSITY OF 0.2 INCHES / HOUR

REQUIRED TREATMENT VOLUME



PROJECT: Calc by: GS Date: 6/18/2019

                 RUNOFF RETENTION BY THE STORAGE PERCOLATION METHOD

Data Entry: PRESS TAB KEY & ENTER DESIGN VALUES Notes & Limitations on Use: SS Ver:1.0

Site Location P60 Isopleth: 1.50 Fig. SWM-2   Saturated soil permeability values may be used conservatively from the USDA-NRCS soil survey, or use actual test values.

Rational Coefficients  Cpre: 0.25   Site selection and design shall give proper consideration to the path for excess flows downstream of the designated retention area.

Cpost: 0.90   Retention site location on, or immediately above, slopes exceeding 15% will require consulting a geotechnical engineer.

Impervious Area: 163270 ft2   Gravel packed structures shall use washed, angular, uniformly graded aggregate providing not less than 35% void space.

Saturated Soil Permeability: 0.01 in/hr   Refer to the County of Santa Cruz Design Criteria, Stormwater Management - Section H, for complete method criteria.

2 - YEAR DESIGN STORM   RETENTION @ 120 MIN.   STRUCTURE DIMENSIONS FOR RETENTION   DETENTION @ 60 MIN.

Retention Specified 76281 ft3 storage volume calculated Detention Specified

Storm 2 - Year Rate To Retained 40 % void space assumed Rate To Detained

Duration  Intensity Qpre Qpost Storage Volume 190702 ft3 excavated volume needed Storage Volume
(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* # (cfs) (cf)

1440 0.16 0.155 0.559 0.114 76281 Ratios 361.25 600.00 0.89 -0.038 -3312

1200 0.18 0.168 0.604 0.159 71541 Dimen. (ft) 359.87 597.70 0.89 0.007 476

960 0.20 0.185 0.664 0.219 65741 215095 ft2 internal surface area 0.067 3835

720 0.22 0.208 0.750 0.305 58476 215095 ft2 effective surface area 0.153 6598

480 0.26 0.248 0.891 0.446 48971 425.6 hrs estimated structure drainage time 0.293 8452

360 0.30 0.280 1.007 0.561 42879 0.409 8836

240 0.35 0.332 1.196 0.750 35285  *  For pipe, use the square root of the sectional area. 0.598 8609
180 0.40 0.375 1.351 0.905 30590   #  If cell values displayed are corrupted, enter zero for depth, 0.753 8132

120 0.47 0.446 1.604 1.158 24886   then re-enter a positive numeric value within allowed range. 1.006 7245

90 0.53 0.503 1.812 1.366 21433 1.214 6557

60 0.63 0.598 2.152 1.706 17302   STRUCTURE DIMENSIONS FOR DETENTION 1.554 5595

45 0.71 0.675 2.431 1.985 14833 8836 ft3 storage volume calculated 1.833 4949

30 0.85 0.802 2.887 2.441 11911 100 % void space assumed 2.289 4120

20 1.01 0.952 3.428 2.983 9541 8836 ft3 excavated volume needed 2.830 3396
15 1.14 1.076 3.873 3.427 8142 Structure Length Width* Depth* 3.275 2948

10 1.35 1.278 4.599 4.153 6501 Ratios 1.00 1.00 1.00 4.001 2401

5 1.81 1.714 6.170 5.724 4412 Dimen. (ft) 20.67 20.67 20.67 5.572 1672

Santa Cruz SMOB - APN: 029-021-47
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