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County of Santa Cruz 

PLANNING DEPARTMENT 
701 OCEAN STREET, 4TH FLOOR, SANTA CRUZ, CA 95060 

(831) 454-2580   FAX: (831) 454-2131   TDD: (831) 454-2123 
 

MITIGATION MONITORING AND REPORTING PROGRAM 
for 

Application No. 181586 

 

No. Mitigation Measures 
Responsibility 
for Compliance 

Method of 
Compliance 

Timing of 
Compliance 

Biological Resources 

BIO-1 To minimize impacts to dusky-footed woodrat: 

• At least two weeks prior to commencement of development activities (including tree removal), a qualified 
biologist shall survey the project disturbance area to confirm wood rat nest locations that may be affected 
by the proposed development. 

• Where dusky-footed woodrat houses are identified, disturbance of the species and their nests shall be 
avoided by creating a no disturbance buffer around the nests with high visibility fencing.  

• If dusky-footed woodrat houses are identified in the project disturbance area, and avoidance is not 
possible, County Environmental Planning staff shall be notified immediately, and the following conditions 
shall be adhered to: 

• Prior to nest disturbance, the biologist shall obtain from CDFW a scientific collection permit for the 
trapping of the dusky-footed wood rats. 

• Nests shall be disturbed/dismantled only during the non-breeding season, between October 1 and 
December 31. 

• Prior to nest disturbance, wood rats shall be trapped at dusk of the night set for relocation of the nest(s). 

• Any existing nest that may be disturbed by construction activities shall be mostly dismantled and the 
material spread in the vicinity of identified nest relocation site(s). 

• In order to avoid the potential health effects associated with handling rodents and their milieu, all workers 
involved in the handling of the wood rats or the nest materials should wear protective gear to prevent 
inhalation of contaminant particulates, contact with conjunctiva (eyes), and protection against flea bites; a 
respirator, eye protection and skin protection should all be used. 

• Dismantling shall be done by hand, allowing any animals not trapped to escape either along existing 
woodrat trails or toward other available habitat.  

• If a litter of young is found or suspected, nest material shall be replaced, and the nest left alone for 2-3 
weeks before a recheck to verify that young are capable of independent survival before proceeding with 
nest dismantling. 

• Woody debris shall be collected from the area and relocated nests shall be partially constructed in an 
area determined by the qualified biologist to be both suitable for the wood rats and far enough away from 
the construction activities that they will not be impacted. 

• Rats that were collected at dusk shall be released hours before dawn near the newly constructed nests to 
allow time for rats to find refuge. 

Applicant  Compliance 
monitored by the 
County Planning 
Department 

During 
construction 
and site 
grading 
operations 

BIO-2 To minimize impacts to nesting birds: 

• If removal of vegetation, grading activity, or other use of heavy equipment begins outside the February 1 

Applicant  Compliance 
monitored by the 
County Planning 

During 
construction 
and site 
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Responsibility 
for Compliance 

Method of 
Compliance 

Timing of 
Compliance 

to August 31 breeding season, there will be no need to conduct a preconstruction survey for active nests. 

• Trees intended for removal shall be removed during the period of September 1st through January 31st, in 
order to avoid the nesting season. 

• If removal of vegetation, grading activity, or other use of heavy equipment is to commence between 
February 1st and August 31st, a survey for active bird nests shall be conducted by a qualified biologist 
within 15 days prior to the start of such activity.  The survey area shall include the project area, and a 
survey radius around the project area of 50 feet for MBTA birds and 250 feet for birds of prey. 

• If no active nest of a bird of prey or MBTA bird is found then no further avoidance and minimization 
measures are necessary. 

• If active nest(s) of MBTA birds or birds of prey are found in the survey area, an avoidance buffer of 50 
feet for MBTA birds and 250 feet for birds of prey shall be established around the active nest(s).  The 
biologist shall monitor the nest, and advise the applicant when all young have fledged the nest.  Removal 
of vegetation, grading activity, or other use of heavy equipment may begin after fledging is complete. 

• If the biologist determines that a smaller avoidance buffer will provide adequate protection for nesting 
birds, a proposal for alternative avoidance/protective measures, potentially including a smaller avoidance 
buffer and construction monitoring, may be submitted to Environmental  

• Planning staff for review and approval prior to removal of vegetation, grading activity, or other use of 
heavy equipment. 

• If removal of vegetation, grading activity, or other use of heavy equipment stops for more than two weeks 
during the nesting season (February 1st - August 31st) a new survey shall be conducted prior to re-
commencement of construction. 

Department grading 
operations 

BIO-3 To minimize impacts to oak woodlands and riparian woodland habitat: 

• There are existing greenhouse structures and paving located within the 50-foot riparian buffer zone. 
These structures shall be removed and the natural soil substrate re-habilitated prior to installing 
replacement plantings in accordance with the with the Restoration Planting Plan outlined below. 

• The Tree Protection Guidelines and Restrictions in Appendix G of the attached Arborist Report shall be 
adhered to. 

• No work (other than demolition of existing improvements and restoration of riparian habitat) shall occur 
within areas identified as riparian woodland habitat. 

• Prior to construction, high visibility construction fencing or flagging shall be installed around the limits of 
disturbance to prevent inadvertent grading or other disturbance within the surrounding sensitive habitats.  
No work-related activity including equipment staging, vehicular access, grading, and vegetation removal 
shall be allowed outside of the limits of work. 

• No excess soil, chemicals, debris, equipment or other materials shall be stored outside the designated 
limits of work. 

• Upon project completion, areas of exposed soil shall be re-vegetated with locally native erosion control 
species.  Non-native grasses or forbs may not be used for erosion control. 

• Tree removal shall be limited to those depicted in the Arborist Report.  Trees to be retained that are 
located adjacent to construction shall be protected in accordance with the Tree Protection Guidelines and 
Restrictions in Appendix G of the Arborist Report. 

• Implementation of standard erosion control best management practices and riparian habitat protection 
measures shall be adhered to prior, during, and after the construction period to minimize impacts to the 

Applicant Compliance 
monitored by the 
County Planning 
Department 

During 
construction 
and site 
grading 
operations 
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intermittent drainage. 

• The applicant shall install a low split-rail type fence or other permanent barrier between the retained 
woodlands (and oak woodland mitigation areas) and the residential development. 

BIO-4 To compensate for impacts resulting from removal of, or damage to, native trees within oak woodlands: 

• All permanently impacted areas of oak woodland habitat shall be compensated for at a 2:1 replacement 
ratio by creating oak woodland habitat in designated mitigation areas on site. 

• All native oak trees removed or damaged during construction shall be replaced in-kind at a minimum 2:1 
replacement ratio within designated oak woodland mitigation areas on site. 

• Additional restoration plantings shall occur at sizes and ratios determined by the restoration specialist to 
establish 2:1 replacement of oak woodland habitat while maximizing plant health and survivability of 
individual trees and shrubs. 

• A final Restoration Planting Plan shall be prepared by a certified arborist, or restoration professional and 
submitted to Environmental Planning staff for approval prior to implementation.  The approved 
Restoration Planting Plan shall be implemented prior to final building inspection and shall include the 
following minimum elements: 

• Establishment of designated oak woodland mitigation area(s) on site to achieve a 2:1 habitat 
replacement ratio.  

• Methods for rehabilitating soil substrate in areas identified for oak woodland restoration that were 
previously covered in asphalt or other development. 

• Species, size and locations of all trees intended for removal. 

• Species, size and locations of all trees and shrubs being planted. 

• Information regarding the methods of irrigation for replacement plantings. 

• 5-year management plan for maintenance and monitoring of restored areas to maintain 100% 
survival of installed container stock in years 1-3, and at least 80% survival in years 4-5. Replacement 
plants shall be installed as needed during the monitoring period to meet survival rates. Annual 
reports shall be submitted to the County Planning Department by December 31 of each monitoring 
year. 

• A management strategy to control cover of target invasive weeds (e.g., thistles, Cape ivy, calla lily, 
and others) to less than 5% each year. 

• Prior to final building inspection approval, planting of oak woodland mitigation area(s) shall be inspected 
and approved by Environmental Planning staff. 

 

Applicant Compliance 
monitored by the 
County Planning 
Department 

During 
construction 
and site 
grading 
operations 
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MEMORANDUM 
To: John Swift, Swift Consulting Services, Inc. 

From: Frederik Venter, Jacob Mirabella, and Colin Ogilvie, Kimley-Horn and Associates, Inc. 

Date: February 25, 2019 

Subject: 3300 Maplethorpe Lane Traffic Impact Study and Traffic Calming 

 

Executive Summary 
This memorandum presents the traffic impact study findings for the 3300 Maplethorpe Lane development 
(Project) in Santa Cruz County, California.  

Project Description 
Eleven (11) new single-family homes are planned to be constructed at 3300 Maplethorpe Lane in Santa 
Cruz County, California. The existing land use on the Project site comprises approximately 20,000 square 
feet of active greenhouse for wholesale nursery sales, which will be demolished with construction of the 
Project. The objective of this study is to evaluate Maplethorpe Lane, Mulberry Drive, and Colleen Way, as 
well as the intersection of Soquel Drive & Mulberry Drive to determine potential traffic calming and 
operational improvement options. The low trip generation of the proposed Project does not warrant a full 
traffic study, however, operational analysis was performed based on input from the community. 

Intersection Evaluation 
Operations: The intersection of Soquel Drive and Maplethorpe Lane was evaluated under existing and 
existing plus project conditions using Highway Capacity Manual (HCM) 2000 methodologies. Weekday AM 
and PM peak hour traffic operations were analyzed. Project trips were distributed based on the existing 
traffic flows. The existing and existing plus project intersection operating conditions are acceptable based 
on the Santa Cruz County General Plan criteria. 

Safety: Existing available sight distance concerns at the intersection of Soquel Drive & Maplethorpe Lane 
for southbound vehicles were analyzed according to American Association of State Highway and 
Transportation Officials (AASHTO) methodology. Due to existing sight constraints from the building on the 
northeast corner of the intersection, sight distance is not adequate from the standard 14.5-foot setback from 
the traveled way, but sight distance is adequate when vehicles pull forward closer to the traveled way, 
which is how this intersection operates currently. In order to improve sight distance, it is recommended to 
trim the existing landscaping to the east to a maximum height of 2-3 feet. 

Traffic Calming Evaluation 
Speed data was collected using tube counters on Maplethorpe Lane, Mulberry Drive, and Colleen Way, 
because neighbors raised concerns about speeding in the neighborhood. The 85th percentile speed on all 
roads were close to the posted speed limit. One condition that was described by local residents, and through 
site observations confirmed, is the encroachment of northbound left turning vehicles from Mulberry Drive 
onto Colleen Way into the opposing traffic lane at the intersection. Alternative traffic calming measures are 
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proposed as follows to deter left turning vehicles from Mulberry Drive to Colleen Way from encroaching on 
opposing traffic, including “Armadillo” raised pavement markers.  
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1. Introduction 
Eleven (11) new homes are planned to be constructed at 3300 Maplethorpe Lane in Santa Cruz County, 
California. The existing land use on the Project site is approximately 20,000 square feet of greenhouse for 
wholesale nursery use, which will be demolished with construction of the Project. Based on information 
provided by the Client, local neighborhood feedback requests traffic calming in the project vicinity. The 
community has raised concerns about speeding on Maplethorpe Lane/Collen Way/Mulberry Drive and also 
expressed challenges with making southbound left-turns from Maplethorpe Lane onto Eastbound Soquel 
Drive. Potential solutions are desired to improve this situation. The objective of this study is to evaluate the 
roadways in the neighborhood and evaluate operations at the intersection of Soquel Drive & Mulberry Drive. 

The existing driveway from the site exits at the intersection of Colleen Way and Maplethorpe Lane. Sight 
distance at the driveway, as is evident along the remainder of Maplethorpe Lane, is constrained. A trailer 
from the neighbor to the south is parked in county right of way which could impede sight distance for 
vehicles exiting the driveway. It is anticipated that a sidewalk will be constructed along the frontage of the 
driveway, which will result in this trailer being parked deeper into the property, and thereby improving sight 
distance. 

Figure 1 shows the Project Location Map, which includes the study intersection and roadways. The 
Project site plan is shown in Figure 2.  



Figure 1
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Figure 2: Site Plan 



Page 6 

kimley-horn.com 100 West San Fernando Street, Suite 250, San Jose, CA 95113 669 800 4130 
 

2. Operations Evaluation 

TRAFFIC COUNT DATA AND FIELD OBSERVATIONS 
For this traffic study, turning movement counts were collected at the intersection of Soquel Drive and 
Maplethorpe Lane from 7:00am to 9:00am and 4:00 to 6:00pm on Tuesday, September 25, 2018. 24-hour 
segment counts and speed measurements were collected on Thursday, September 27, 2018 along 
Maplethorpe Lane, Mulberry Drive and Colleen Way, and 24-hour count data was also collected at the 
south end of both Maplethorpe Lane and Mulberry Drive on September 19, 2018. Figure 1 shows the 
approximate locations where data was collected. Traffic count data is summarized in Table 1 and attached 
in the Appendix. 

Table 1: Daily Traffic Counts 
Roadway NB (ADT) SB (ADT) Two-Way 

(ADT) 
Data Collected on September 27, 2018 

Maplethorpe Lane 58 48 106 

Mulberry Drive 328 334 662 

Colleen Way 193 190 383 

Data Collected on September 19, 2018 

Maplethorpe Lane 89 55 144 

Mulberry Drive 351 345 696 

Notes: 
1. All directional movements have been converted to northbound and 
southbound. NB = Uphill, SB = Downhill 
2. ADT = Average Daily Traffic (24-hour count) 

 

As shown above, a maximum of approximately 696 motor vehicles were observed traveling north and south 
on Mulberry Drive throughout the day closer to the intersection with Maplethorpe Lane. Colleen Way and 
Maplethorpe Lane count data show lower volumes than Mulberry Drive, with approximately 383 vehicles 
observed on Colleen Way and 144 vehicles on Maplethorpe Lane. AM peak hour volume data along the 
study roadways in both directions indicate relatively low volumes of 10 vehicles on Maplethorpe Lane, 56 
vehicles on Mulberry Lane, and 31 vehicles on Colleen Way. PM peak hour volume data along the study 
roadways also indicate relatively low volumes of 15 vehicles on Maplethorpe Lane, 64 vehicles on Mulberry 
Lane, and 39 vehicles on Colleen Way. Note that 64 vehicles during a peak hour indicates that, on average, 
approximately 1 vehicle would be observed every minute during the period of highest demand. 

Speed Data 
Speed data was collected on Maplethorpe Lane (just north of Mulberry Drive), Mulberry Drive and Colleen 
Way on September 27, 2018. Speed data is included in the Appendix. The posted speed limit on Mulberry 
Drive is 25 miles per hour and is also assumed to be the speed limit for Maplethorpe Lane and Colleen 
Way. Typically, if residential roads are not sign posted, the default maximum allowable speed is 25 mph. 
As described below, operating speeds were observed to be near or below the speed limit. 
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The 85th percentile speed on Maplethorpe is approximately 15-mph, based on 106 data points averaged 
for both directions. Maplethorpe Lane is a narrow roadway with five existing speed bumps that contribute 
to this low operating speed. 

The 85th percentile speed on Mulberry Drive is 26-mph, based on 662 data points averaged in both 
directions. This is one mile per hour above the 25-mph speed limit.  

The 85th percentile speed on Colleen Way is 23-mph, based on 383 data points averaged in both directions. 
Table 2 summarizes the speed data for each study roadway segment. 

The measured 85th-percentile speeds mostly fall within the speed limits and the 95th-percentile speeds 
indicate some speeding but not at the level that causes concerns. It should be noted that typically, speeding 
drivers live in the local neighborhood. 

Table 2: Speed Data 

Roadway 85th Percentile 
(mph) 

95th 
Percentile 

(mph) 

Maplethorpe Lane 15 18 

NB 14 17 

SB 15 18 

Mulberry Drive 26 29 

NB 25 29 

SB 27 29 

Colleen Way 23 25 

NB 23 25 

SB 22 24 

Notes: 

1. All directional movements have been converted to 
northbound and southbound. NB = Uphill, SB = Downhill 

Field Observations 
Site visits were conducted on Tuesday, September 18, 2018 and Friday, September 28, 2018 to observe 
existing traffic operations. 

From field observations during the AM peak hour (7:00am to 9:00am), few queues were witnessed and the 
average vehicle did not wait long to make a left turn. The maximum observed queue was two (2) vehicles, 
while the average left turn delay was 25 seconds per vehicle. The turning sight distance is challenging, 
especially looking east and requires drivers to pull up across the crosswalk and bike lane to the edge of the 
travel lane. No excessive speed was noticeably witnessed on Maplethorpe Lane or Mulberry Drive. Of note, 
several vehicles parked on Maplethorpe Lane near the intersection and the drivers walked west on Soquel 
Drive. 

TRIP GENERATION 
Trip generation estimates were prepared using the Institute of Transportation Engineers (ITE) Trip 
Generation Manual, 10th Edition (2017).  
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ITE Land Use Code (LUC) 817 (Nursery - Garden Center) and LUC 818 (Nursery - Wholesale) provides 
data and methodologies that can be used to estimate trips generated by nursery land uses. ITE defines 
nurseries as “a free-standing building that can include greenhouses, outside storage and planting areas, 
office and shipping facilities” The site is currently permitted to function as either LUC 817 or LUC 818. The 
difference between LUC 817 and LUC 818 is that LUC 817 primarily serves the general public and LUC 
818 primarily provides service to contractors and suppliers. Based on ITE data, LUC 817 (Garden Center) 
would generate more trips than LUC 818 (Wholesale). The wholesale nursery is a comparable land use to 
what the existing site could function as. Therefore, LUC 818 (Nursery – Wholesale) was used to estimate 
the potential trips that could be generated by the existing nursery. Based on this analysis, the existing site 
could generate up to approximately 780 daily trips, 48 AM peak hour trips, and 104 PM peak hour trips.  

The proposed residential project is anticipated to generate 104 Daily trips, 8 AM peak hour trips, and 11 
PM peak hour trips. Therefore, the net new trip generation for the Project (assuming credit for the existing 
nursery land use’s trip generation potential, LUC 818), is -676 daily trips, -40 AM peak hour trips, and -93 
PM peak hour trips. Note that as a LUC 817, the trip generation for the existing site would be far greater. 

Table 3 shows the wholesale nursery trip credits and the proposed project’s trip generation. 

Table 3: Project Trip Generation 

Land Uses Project 
Size 

DAILY AM PEAK HOUR PM PEAK HOUR 

Total 
Total 
Peak 
Hour 

IN / OUT 
Total 
Peak 
Hour 

IN / OUT 

Trip Generation Rates1                 

Existing Nursery (Wholesale)2 39.00 2.40 43% / 57% 5.18 49% / 51% 

Proposed Single-Family Detached Housing3 9.44 0.74 25% / 75% 0.99 63% / 37% 

Existing Trip Credits                     

Existing Nursery (Wholesale) 20.00 
KSF -780 -48  21  / 27  104  51  / 53  

Proposed Project Trips                     
Single-Family Detached 
Housing 11 DU 104 8  2  / 6  11  7  / 4  

Net New Trips -676 -40 -19 / -21 -93 -44 / -49 
Notes: 

1. Trip Generation LU 210 (Single-Family Detached Housing) average rates used (Institute of Transportation Engineers (ITE), 
"Trip Generation," 10th Edition, 2017). 
2. ITE land use code 818 (Nursery – Wholesale) used for existing nursery use. Average trip generation rates used. ITE does 
not provide best fit equation for this land use. 
3. ITE land use code 210 (Single-Family Detached Housing) used for proposed residential use. ITE average trip generation 
rates used.  
Source: Kimley-Horn and Associates, Inc., 2019 
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TRIP DISTRIBUTION AND ASSIGNMENT 
Project trip distribution were estimated for Existing and Existing Plus Project Conditions based on the 
existing turning movement counts at the intersection of Soquel Drive & Maplethorpe Lane and the Proposed 
11 single-family residential dwelling units.  

LEVEL OF SERVICE ANALYSIS 
Analysis of potential impacts at roadway intersections are based on the concept of Level of Service (LOS). 
The LOS of an intersection is a qualitative measure used to describe operational conditions. LOS ranges 
from A (best), which represents minimal delay, to F (worst), which represents heavy delay and a facility that 
is operating at or near its functional capacity. Levels of Service for this study were determined using 
methods defined in the Highway Capacity Manual 2000 (HCM) using Synchro 9 traffic analysis software. 

HCM methodologies include procedures for analyzing side-street stop-controlled (SSSC), all-way stop-
controlled (AWSC), and signalized intersections. The SSSC procedure defines LOS as a function of 
average control delay for each minor street approach movement. The AWSC and signalized intersection 
procedures define LOS as a function of average control delay for the overall intersection.  

Table 4 relates the operational characteristics associated with each LOS category for signalized and 
unsignalized intersections.   
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Table 4 – Intersection Level of Service Definitions 

Level of 
Service Description 

Signalized 

(Avg. control 
delay per vehicle 

sec/veh.) 

Unsignalized 

(Avg. control delay 
per vehicle 
sec/veh.) 

A Free flow with no delays. Users are virtually 
unaffected by others in the traffic stream Less than 10 less than 10 

B Stable traffic. Traffic flows smoothly with few 
delays. 

less than or equal to 
10 to 20 

less than or equal to 
10 to 15 

C 
Stable flow but the operation of individual users 
becomes affected by other vehicles. Modest 
delays. 

less than or equal to 
20 to 35 

less than or equal to 
15 to 25 

D 

Approaching unstable flow. Operation of 
individual users becomes significantly affected by 
other vehicles. Delays may be more than one 
cycle during peak hours. 

less than or equal to 
35 to 55 

less than or equal to 
25 to 35 

E 
Unstable flow with operating conditions at or near 
the capacity level. Long delays and vehicle 
queuing. 

less than or equal to 
55 to 80 

less than or equal to 
35 to 50 

F 
Forced or breakdown flow that causes reduced 
capacity. Stop and go traffic conditions. Excessive 
long delays and vehicle queuing. 

greater than or equal 
to 80 

greater than or equal 
to 50 

Sources:  Transportation Research Board, Highway Capacity Manual 2010, National Research Council. 

 
Project impacts are determined by comparing conditions without the proposed Project to those with the 
proposed Project. Significant impacts for intersections are created when traffic from the proposed Project 
causes the LOS to fall below the maintaining agency’s LOS threshold or causes deficient intersections to 
deteriorate further per the criteria indicated below. 

Intersection Thresholds of Significance for Traffic Impacts 
Consistent with the significant impact criteria documented in the Santa Cruz County General Plan, the 
County considers LOS C as the objective, but accepts LOS D as the minimum acceptable at both signalized 
and unsignalized study intersections where costs, right-of-way requirements, or environmental impacts of 
maintaining LOS under this policy are excessive, capacity enhancement may be considered infeasible. The 
following conditions would result in a significant impact at a County intersection: 

1. If the intersection operates at an acceptable LOS (i.e. LOS A, B, C, or D) without the Project during 
the weekday peak hour and degrades to an unacceptable LOS (i.e. LOS E or F) with the Project 
during the weekday peak hour. 
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2. If the intersection operates at an unacceptable LOS (i.e. LOS E or F) without the Project during the 
weekday peak hour and the Project adds trips. 

Existing and Existing Plus Project Analysis 
The intersection of Soquel Drive and Maplethorpe Lane was evaluated under existing and existing plus 
project conditions using Highway Capacity Manual (HCM) 2000 unsignalized side-street stop control 
methodologies. Weekday AM and PM peak hours were analyzed. Project trips were distributed based on 
the existing traffic counts, and calibrates to reflect field conditions, as described below. For analysis 
purposes the proposed project trips for the homes were added to the existing counts, which captures any 
current use of the site and mimics what the neighbors will experience. 

Model Calibration 

HCM 2000 methodology was used in the analysis because it provided more accurate model calibration. 
Geometrically, a short southbound right turn pocket was added to the model, even though it is not striped, 
because the approach is wide enough that under actual conditions was observed to be used as separate 
left and right turn lanes. The southbound left turn delay was measured in the field to be an average of 25 
seconds. The Synchro model was calibrated to mimic the field-measured delay as close as possible. The 
signalized intersection of Park Avenue and Soquel Drive, 650 feet to the east, creates gaps in the flow of 
traffic. The gaps result in platooned arrival patterns. The calibrated model indicates an average delay of 
approximately 30.6 seconds per vehicle during the existing AM peak hour conditions, which is higher than 
the average field measurement. Therefore, the analysis findings represent slightly conservative delay. 

AM Peak 

The analysis indicates that the AM peak demand at the study intersection occurs from 7:45am to 8:45am. 
During this peak, the intersection operates at an overall LOS A. The southbound side-street approach 
operates at an LOS D under existing conditions. Under existing plus project conditions, the overall 
intersection is LOS A and the side-street operates at a LOS D. This peak’s side-street delay and LOS is 
better than the City’s minimum requirements; therefore, the intersection operates at acceptable conditions. 
Figure 3 below shows the AM traffic volumes for all analysis conditions. Table 5 shows the existing analysis 
results and existing plus project analysis results with SSSC. 

Figure 3: AM Traffic Volumes 
                  A) AM Existing         B) AM Project         C) AM Existing + Project 
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PM Peak 

The analysis indicates that the PM peak demand at the study intersection occurs from 4:15pm to 5:15pm. 
During this peak, the intersection operates at an overall LOS A. The southbound side-street approach 
operates at an LOS D under existing conditions. Under existing plus project conditions, the overall 
intersection is LOS A and the side-street operates at a LOS D. This peak’s side-street delay and LOS is 
better than the City’s minimum requirements; therefore, the intersection operates at acceptable conditions. 
Figure 4 below shows the PM traffic volumes for all analysis conditions. Table 5 shows the existing analysis 
results and existing plus project analysis results with SSSC. 

Figure 4: PM Traffic Volumes 
                  A) PM Existing         B) PM Project         C) PM Existing + Project 

 

 

The existing and existing plus project operating conditions are acceptable according to the Santa Cruz 
County General Plan criteria, and no mitigations for the study intersection are recommended. 
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Table 5 – Existing and Existing Plus Project Conditions Intersection Level of Service 

# Intersection 
Maintaining 

Agency 
Control 

Type 

Existing Conditions Existing Plus Project Conditions 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Movement Delay LOS Movement Delay LOS Movement Delay LOS Movement Delay LOS 

1 
Soquel Dr / Maplethorpe Ln 

County SSSC 
Overall 1.0 - Overall 1.1 - Overall 1.2 - Overall 1.2 - 

Worst Approach SB 30.6 D SB 25.9 D SB 32.3 D SB 27.5 D 

Notes:                      

1. Analysis performed using HCM 2000 methodologies. 
2. Delay indicated in seconds/vehicle. 
3. County of Santa Cruz LOS standard is D. 

4. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold. 
       



Page 14 

kimley-horn.com 100 West San Fernando Street, Suite 250, San Jose, CA 95113 669 800 4130 
 

INTERSECTION SIGHT DISTANCE 
The American Association of State Highway and Transportation Officials (AASHTO) methodology, 
published in 2011 and titled A Policy on Geometric Design of Highways and Streets, 6th Edition, (Green 
Book) was used in this analysis. AASHTO sight distance analysis is composed into two components: 
intersection sight distance and stopping sight distance. Intersection sight distance correlates to the time 
and space needed for a vehicle on the minor road to complete a turn on to the major road. In our case, 
this is the southbound left turn from Maplethorpe Lane to eastbound Soquel Drive. AASHTO Green 
Book Case B1, p. 9-38, methodology was used to determine intersection sight distance. Stopping sight 
distance correlates to the required length for a vehicle on the major road to completely stop if a vehicle, 
or other object, enters their path. This is deemed the minimum acceptable sight distance requirement. 

Line of sight is determined vertically from a 3.5-foot driver eye height to a 4.25-foot object height. The 
design speed is assumed to be 40 miles per hour, since the posted speed limit is 35 miles per hour on 
Soquel Drive. A time gap of 8.5 seconds, increased from the 7.5 second default because the left turn 
movement crosses more than two lane widths, was used for the required gap in vehicles on the major 
road for a left turn to be completed from the minor road. Using these variables, the minimum intersection 
sight distance is 500 feet and the minimum stopping sight distance is 300 feet. 

The critical variable for determining actual sight distance is the vehicle and driver’s eye setback. The 
AASHTO standard setback is 14.5 feet from the edge of the vehicle traveled way. Due to existing 
constraints, a 14.5-foot setback provides insufficient sight distance. Therefore, sight distance was 
analyzed from two other locations: 1) the car is stopped at the outside edge of the bike lane (13-foot 
setback from travel-way) and 2) the car is stopped at the outside edge of the vehicular travel lane (8-
foot setback from travel-way), which is how the intersection currently operates. 

13-Foot Setback from Travel-Way 
Figure 5 shows the intersection and stopping sight distance for a 13-foot setback from the vehicular 
traveled way. This assumes that a vehicle has stopped at the stop bar, confirmed that no crossing 
pedestrians are present, pulled forward and stopped before the bike lane. The bike lane is not impeded 
in this scenario. 

Both intersection and stopping sight distance criteria are satisfied looking right to the west. Stopping 
sight distance criteria is satisfied looking left to the east, but intersection sight distance criteria is not 
satisfied. 

8-Foot Setback from Travel-Way 
Figure 6 shows the intersection and stopping sight distance for an 8-foot setback from the vehicular 
traveled way. This assumes that a vehicle has stopped at the stop bar, confirmed that no crossing 
pedestrians are present, pulled forward and stopped before the bike lane. The vehicle then confirms 
that there are no oncoming bikes and pulls forward to the edge of traveled way, temporarily blocking 
the bike lane, before completing the left turn. If a bike approaches Maplethorpe Lane while a vehicle is 
still waiting to complete the left turn, the bike will have adequate stopping sight distance to stop. 
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Both intersection and stopping sight distance criteria are satisfied in both directions from an 8-foot 
setback.  

Due to existing sight constraints from the building on the northeast corner of the intersection, sight 
distance is not adequate from the standard 14.5-foot setback but sight distance is adequate when 
vehicles pull forward closer to the traveled way. In order to improve sight lines, it is recommended to 
trim the existing ground landscaping to the east to a maximum height of 2.5 feet. The Santa Cruz 
County Code 13.30.110 specifies the following: 

No person shall allow to exist any of the following, on property either owned by that 
person or property for which the person is responsible, as specified by Chapters 
13.30 and 15.20 of this code: 

 (e)    The existence of any branches or foliage which interfere with visibility on, or 
use of, or access to, any portion of any street improved for vehicular or pedestrian 
travel;” 

It is recommended that a maximum height of 2.5 feet be maintained to provide a better field of vision 
and account for change of grade east of Maplethorpe Lane. 
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FIGURE 5

INTERSECTION SIGHT DISTANCE - 13-FOOT SETBACK

NORTH
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FIGURE 6

INTERSECTION SIGHT DISTANCE - 8-FOOT SETBACK

NORTH
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3. Traffic Calming 
As discussed previously, speed data shows that operating speeds of drivers are close to the speed 
limits along the study roadways. Additionally, Maplethorpe Lane has speed bumps as shown in Figure 
7.  

Figure 7: Existing Maplethorpe Lane Speed Bumps 

 

From field observations and local neighborhood feedback, it is common for northbound left turns at 
Mulberry Drive and Colleen Way intersection to cut across the opposing lane (Figure 8). Traffic calming 
measures could be implemented to force drivers to take the left turn more slowly and stay within their 
travel lane. 

Figure 8: Mulberry Drive & Colleen Way Intersection 

 

One alternative that could accomplish this improvement is “armadillo” raised pavement markers along 
the centerline of both Mulberry Drive and Colleen Way. See Figure 9 and Figure 10 examples for 

Potential centerline 
traffic calming 
measure locations 

C
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Mulberry Drive 
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application. This treatment could be implemented at a low-cost and without a reduction in on-street 
parking. 

Figure 9: "Armadillo" Raised Pavement Markers (Cupertino, CA) 

 

Figure 10: "Armadillo" Raised Pavement Markers on 41st Ave North of Capitola Road (Capitola, CA) 

 

Figure 11 depicts the layout of applying the large raised pavement markers at Mulberry Drive and 
Colleen Way.   
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FIGURE 11

TRAFFIC CALMING

NORTH
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Day: City: Santa Cruz

Date: Project #: CA18_8473_001

NB SB EB WB

89 55 0 0

AM Period NB SB EB WB NB SB EB WB
00:00 0   0   0   0 4   2   0   0   6
00:15 1   0   0   0   1 3   1   0   0   4
00:30 0   0   0   0 1   1   0   0   2
00:45 0 1 0 0 0 1 3 11 1 5 0 0 4 16
01:00 0   0   0   0 1   1   0   0   2
01:15 0   0   0   0 0   1   0   0   1
01:30 0   0   0   0 2   1   0   0   3
01:45 0 0 0 0 1 4 1 4 0 0 2 8
02:00 0   0   0   0 1   1   0   0   2
02:15 0   0   0   0 1   1   0   0   2
02:30 1   0   0   0   1 0   0   0   0
02:45 0 1 0 0 0 1 0 2 0 2 0 0 4
03:00 0   0   0   0 3   1   0   0   4
03:15 0   0   0   0 4   1   0   0   5
03:30 0   0   0   0 2   0   0   0   2
03:45 0 0 0 0 2 11 2 4 0 0 4 15
04:00 0   0   0   0 1   1   0   0   2
04:15 0   2   0   0   2 3   1   0   0   4
04:30 0   0   0   0 5   0   0   0   5
04:45 0 0 2 0 0 2 2 11 1 3 0 0 3 14
05:00 0   1   0   0   1 2   1   0   0   3
05:15 0   0   0   0 1   1   0   0   2
05:30 0   0   0   0 1   0   0   0   1
05:45 0 0 1 0 0 1 3 7 1 3 0 0 4 10
06:00 2   1   0   0   3 1   2   0   0   3
06:15 0   0   0   0 2   2   0   0   4
06:30 0   1   0   0   1 2   2   0   0   4
06:45 0 2 1 3 0 0 1 5 2 7 0 6 0 0 2 13
07:00 1   0   0   0   1 2   0   0   0   2
07:15 0   2   0   0   2 1   1   0   0   2
07:30 1   1   0   0   2 0   0   0   0
07:45 0 2 0 3 0 0 5 2 5 0 1 0 0 2 6
08:00 4   2   0   0   6 1   1   0   0   2
08:15 1   0   0   0   1 0   0   0   0
08:30 0   2   0   0   2 1   1   0   0   2
08:45 0 5 1 5 0 0 1 10 1 3 0 2 0 0 1 5
09:00 0   1   0   0   1 2   0   0   0   2
09:15 1   2   0   0   3 0   0   0   0
09:30 3   1   0   0   4 0   0   0   0
09:45 0 4 0 4 0 0 8 0 2 0 0 0 2
10:00 0   1   0   0   1 0   0   0   0
10:15 2   0   0   0   2 0   0   0   0
10:30 0   2   0   0   2 0   0   0   0
10:45 1 3 2 5 0 0 3 8 0 0 0 0
11:00 1   0   0   0   1 0   0   0   0
11:15 2   0   0   0   2 0   0   0   0
11:30 2   2   0   0   4 1   0   0   0   1
11:45 2 7 0 2 0 0 2 9 0 1 0 0 0 1

TOTALS 25 25 50 64 30 94

SPLIT % 50.0% 50.0% 34.7% 68.1% 31.9% 65.3%

NB SB EB WB

89 55 0 0

AM Peak Hour 11:30 08:30 11:30 16:15 17:45 12:00

AM Pk Volume 11 6 16 12 7 16

Pk Hr Factor 0.688 0.750 0.667 0.600 0.875 0.667

7 ‐ 9 Volume 7 8 0 0 15 18 6 0 0 24

7 ‐ 9 Peak Hour 07:30 07:15 07:15 16:15 16:00 16:15

7 ‐ 9 Pk Volume 6  5  0  0  10  12  3  0  0  15 

Pk Hr Factor 0.375 0.625 0.000 0.000 0.417 0.600 0.750 0.000 0.000 0.750

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS

PM Peak Hour

Pk Hr Factor

PM Pk Volume

4 ‐ 6 Volume

4 ‐ 6 Peak Hour

23:30
23:45

TOTALS

Total

144

SPLIT %

DAILY TOTALS

21:30
21:45
22:00
22:15
22:30

20:15
20:30
20:45
21:00
21:15

23:00
23:15

19:45

17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30

22:45

20:00

16:45

14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30

13:45

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00
13:15
13:30

DAILY TOTALS
Total

144

Prepared by National Data & Surveying Services

VOLUME
Maplethorpe Ln N/O Mulberry Dr

Wednesday

9/19/2018



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

NB SB EB WB

0 0 351 345

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 0   0   0   0     0   0   8   7   15  
00:15 0   0   0   0   0   0   9   4   13
00:30 0   0   0   0   0   0   9   2   11
00:45 0 0 0 0 0 0 3 29 6 19 9 48
01:00 0   0   0   0   0   0   7   7   14
01:15 0   0   1   0   1 0   0   4   9   13
01:30 0   0   0   0   0   0   4   1   5
01:45 0 0 0 1 0 1 0 0 6 21 5 22 11 43
02:00 0   0   1   0   1   0   0   4   6   10  
02:15 0   0   0   1   1   0   0   6   2   8  
02:30 0   0   0   0     0   0   9   7   16  
02:45 0 0 0 1 0 1 2 0 0 5 24 7 22 12 46
03:00 0   0   0   0     0   0   9   5   14  
03:15 0   0   0   0     0   0   6   2   8  
03:30 0   0   0   0     0   0   4   4   8  
03:45 0 0 0 0 0 0 6 25 4 15 10 40
04:00 0   0   0   1   1   0   0   14   9   23  
04:15 0   0   1   0   1   0   0   11   6   17  
04:30 0   0   0   0     0   0   7   6   13  
04:45 0 0 1 2 1 2 2 4 0 0 4 36 7 28 11 64
05:00 0   0   0   3   3   0   0   14   4   18  
05:15 0   0   0   0     0   0   5   7   12  
05:30 0   0   0   3   3   0   0   5   4   9  
05:45 0 0 1 1 1 7 2 8 0 0 10 34 9 24 19 58
06:00 0   0   0   4   4   0   0   9   7   16  
06:15 0   0   2   3   5   0   0   6   2   8  
06:30 0   0   0   3   3   0   0   8   7   15  
06:45 0 0 0 2 3 13 3 15 0 0 9 32 10 26 19 58
07:00 0   0   1   5   6   0   0   9   2   11  
07:15 0   0   0   4   4   0   0   6   4   10  
07:30 0   0   2   15   17   0   0   10   1   11  
07:45 0 0 1 4 13 37 14 41 0 0 5 30 1 8 6 38
08:00 0   0   6   11   17   0   0   4   2   6  
08:15 0   0   6   6   12   0   0   8   0   8  
08:30 0   0   5   10   15   0   0   2   2   4  
08:45 0 0 7 24 5 32 12 56 0 0 3 17 1 5 4 22
09:00 0   0   3   6   9   0   0   4   0   4  
09:15 0   0   3   6   9   0   0   0   1   1  
09:30 0   0   8   8   16   0   0   3   1   4  
09:45 0 0 5 19 8 28 13 47 0 0 2 9 0 2 2 11
10:00 0   0   3   7   10   0   0   4   1   5  
10:15 0   0   2   4   6   0   0   3   2   5  
10:30 0   0   3   2   5   0   0   1   2   3  
10:45 0 0 4 12 8 21 12 33 0 0 0 8 2 7 2 15
11:00 0   0   4   2   6   0   0   2   0   2  
11:15 0   0   6   5   11   0   0   0   1   1  
11:30 0   0   6   6   12   0   0   0   2   2  
11:45 0 0 2 18 10 23 12 41 0 0 0 2 0 3 5

TOTALS 84 164 248 267 181 448

SPLIT % 33.9% 66.1% 35.6% 59.6% 40.4% 64.4%

NB SB EB WB

0 0 351 345

AM Peak Hour 11:45 07:30 07:30 15:45 16:00 16:00

AM Pk Volume 28 45 60 38 28 64

Pk Hr Factor 0.778 0.750 0.882 0.679 0.778 0.696

7 ‐ 9 Volume 0 0 28 69 97 0 0 70 52 122

7 ‐ 9 Peak Hour 08:00 07:30 07:30 16:00 16:00 16:00

7 ‐ 9 Pk Volume 0  0  24  45  60  0  0  36  28  64 

Pk Hr Factor 0.000 0.000 0.857 0.750 0.882 0.000 0.000 0.643 0.778 0.696

DAILY TOTALS
Total

696

Prepared by National Data & Surveying Services

VOLUME
Mulberry Dr E/O Maplethorpe Ln

Wednesday

9/19/2018

13:45

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00
13:15
13:30

16:45

14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30

23:00
23:15

19:45

17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30

22:45

20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30

23:30
23:45

TOTALS

Total

696

SPLIT %

DAILY TOTALS

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS

PM Peak Hour

Pk Hr Factor

PM Pk Volume

4 ‐ 6 Volume

4 ‐ 6 Peak Hour



Day: City: Santa Cruz

Date: Project #: CA18_8473_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
08:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

North Bound



Day: City: Santa Cruz

Date: Project #: CA18_8473_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

North Bound

09:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4
09:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
09:30 1 1 0 0 0 0 0 0 0 0 0 0 0 2
09:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1
12:15 3 0 0 0 0 0 0 0 0 0 0 0 0 3
12:30 2 0 0 0 0 0 0 0 0 0 0 0 0 2
12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
13:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30 4 0 0 0 0 0 0 0 0 0 0 0 0 4
13:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
14:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
14:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
16:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
17:30 2 0 0 0 0 0 0 0 0 0 0 0 0 2
17:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1



Day: City: Santa Cruz

Date: Project #: CA18_8473_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

North Bound

18:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
18:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
18:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
18:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
19:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
19:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 3 0 0 0 0 0 0 0 0 0 0 0 0 3
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 1 1 0 0 0 0 0 0 0 0 0 0 0 2
22:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

53 5 58

91% 9% 100%

15 1 0 0 0 0 0 0 0 0 0 0 0 16

26% 2% 28%

08:45 08:45                       08:45

9 1                       10

38 4 0 0 0 0 0 0 0 0 0 0 0 42

66% 7% 72%

13:30 12:00 13:30

7 1                       7

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

% AM
AM Peak Hour

Volume
PM Volumes

% PM

All Classes

Volume

Directional Peak Periods

AM Volumes

Totals
% of Totals

PM Peak Hour



Day: City: Santa Cruz

Date: Project #: CA18_8473_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

North Bound

5 9% 12 21% 8 14% 33 57%

North Bound

South Bound

10 11 14 17 58

Maplethorpe Ln 7 11 11 15 18 48

Maplethorpe Ln 7

Street Name Direction
Percentiles

15th  50th Average 85th 95th ADT



Day: City: Santa Cruz

Date: Project #: CA18_8473_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4
08:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
09:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
09:15 3 0 0 0 0 0 0 0 0 0 0 0 0 3
09:30 1 1 0 0 0 0 0 0 0 0 0 0 0 2
09:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
12:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
13:15 1 1 0 0 0 0 0 0 0 0 0 0 0 2
13:30 3 0 0 0 0 0 0 0 0 0 0 0 0 3
13:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
14:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
14:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

South Bound

Thursday



Day: City: Santa Cruz

Date: Project #: CA18_8473_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

South Bound

Thursday

15:00 3 1 0 0 0 0 0 0 0 0 0 0 0 4
15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
16:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
16:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
16:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
17:30 0 1 0 0 0 0 0 0 0 0 0 0 0 1
17:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1



Day: City: Santa Cruz

Date: Project #: CA18_8473_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

South Bound

Thursday

18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
19:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
19:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
19:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

41 7 48

85% 15% 100%

17 3 0 0 0 0 0 0 0 0 0 0 0 20

35% 6% 42%

08:00 08:45                       08:45

7 2                       8

24 4 0 0 0 0 0 0 0 0 0 0 0 28

50% 8% 58%

13:00 13:15 13:00

6 2                       7

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %All Classes

% of Totals

% AM

Totals

Directional Peak Periods
Volume

AM Volumes

AM Peak Hour
Volume

PM Volumes
% PM

PM Peak Hour



Day: City: Santa Cruz

Date: Project #: CA18_8473_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

South Bound

Thursday

8 17% 9 19% 9 19% 22 46%

North Bound

South Bound 18 48

Maplethorpe Ln 7 10 11 14 17

Percentiles

15th  50th Average

58

Maplethorpe Ln 7 11 11 15

85th 95th
Street Name Direction

ADT



Day: City: Santa Cruz

Date: Project #: CA18_8473_001

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 2 0 0 0 0 0 0 0 0 0 0 0 0 2
05:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5
08:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 4 0 0 0 0 0 0 0 0 0 0 0 0 4
09:00 4 1 0 0 0 0 0 0 0 0 0 0 0 5
09:15 5 0 0 0 0 0 0 0 0 0 0 0 0 5
09:30 2 2 0 0 0 0 0 0 0 0 0 0 0 4
09:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1
10:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
10:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
10:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1
12:15 4 0 0 0 0 0 0 0 0 0 0 0 0 4
12:30 3 0 0 0 0 0 0 0 0 0 0 0 0 3
12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
13:15 1 1 0 0 0 0 0 0 0 0 0 0 0 2
13:30 7 0 0 0 0 0 0 0 0 0 0 0 0 7
13:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
14:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
14:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_001

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

Summary

15:00 3 1 0 0 0 0 0 0 0 0 0 0 0 4
15:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3
16:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
16:30 2 0 0 0 0 0 0 0 0 0 0 0 0 2
16:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15 4 0 0 0 0 0 0 0 0 0 0 0 0 4
17:30 2 1 0 0 0 0 0 0 0 0 0 0 0 3
17:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
18:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
18:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
18:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
18:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
19:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
19:15 3 0 0 0 0 0 0 0 0 0 0 0 0 3
19:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
19:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 3 0 0 0 0 0 0 0 0 0 0 0 0 3
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 1 1 0 0 0 0 0 0 0 0 0 0 0 2
22:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

94 12 106

89% 11% 100%

32 4 0 0 0 0 0 0 0 0 0 0 0 36

30% 4% 34%

08:45 08:45                       08:45

15 3                       18

62 8 0 0 0 0 0 0 0 0 0 0 0 70

58% 8% 66%

13:00 12:30 13:00

11 2                       13

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

13 12% 21 20% 17 16% 55 52%

Summary 18

Directional Peak Periods

All Classes

% PM
PM Peak Hour

106Maplethorpe Ln 7 11 11 15

Street Name Direction
Percentiles

15th  50th Average 85th 95th ADT

AM Volumes
% AM

Totals
% of Totals

Volume

AM Peak Hour
Volume

PM Volumes



Day: City: Santa Cruz

Date: Project #: CA18_8473_001

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_001n

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
08:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4
09:00 7 1 0 0 0 0 0 0 0 0 0 0 0 8
10:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 5 1 0 0 0 0 0 0 0 0 0 0 0 6
13:00 5 1 0 0 0 0 0 0 0 0 0 0 0 6
14:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3
15:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
16:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3
17:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5
18:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6
19:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
20:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3
21:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3
22:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1

53 5 58

91% 9% 100%

15 1 0 0 0 0 0 0 0 0 0 0 0 16

26% 2% 28%

09:00 09:00                       09:00

7 1                       8

38 4 0 0 0 0 0 0 0 0 0 0 0 42

66% 7% 72%

18:00 12:00 12:00

6 1                       6

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

5 9% 12 21% 8 14% 33 57%

North Bound

South Bound

95th

17

18

50th

10

11

ADT

58

48

Percentiles
Street Name

Maplethorpe Ln

Maplethorpe Ln

85th

14

15

Direction

PM Peak Hour

Average

11

11

15th 

7

7

SPEED

Directional Peak Periods

All Speeds

North Bound

9/27/2018

Volume

Volume

PM Volumes

Totals

Prepared by National Data & Surveying Services

Thursday

% PM

% AM

% of Totals

AM Peak Hour

Maplethorpe Ln N/O Mulberry Dr

AM Volumes



Day: City: Santa Cruz

Date: Project #: CA18_8473_001s

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
05:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
08:00 7 0 0 0 0 0 0 0 0 0 0 0 0 7
09:00 5 2 0 0 0 0 0 0 0 0 0 0 0 7
10:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 2 0 0 0 0 0 0 0 0 0 0 0 0 2
13:00 6 1 0 0 0 0 0 0 0 0 0 0 0 7
14:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
15:00 3 1 0 0 0 0 0 0 0 0 0 0 0 4
16:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5
17:00 3 1 0 0 0 0 0 0 0 0 0 0 0 4
18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3
20:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0

41 7 48

85% 15% 100%

17 3 0 0 0 0 0 0 0 0 0 0 0 20

35% 6% 42%

08:00 09:00                       08:00

7 2                       7

24 4 0 0 0 0 0 0 0 0 0 0 0 28

50% 8% 58%

13:00 13:00 13:00

6 1                       7

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

8 17% 9 19% 9 19% 22 46%

North Bound

South Bound

17

7

7

11

Percentiles
Street Name

Maplethorpe Ln

Maplethorpe Ln

85th

14

15

58

48

50th

10

18

Average

11

11

95th

PM Peak Hour

Direction

All Speeds

Volume

Directional Peak Periods

ADT15th 

AM Peak Hour

% AM

Thursday

Volume

PM Volumes

% PM

Totals
% of Totals

AM Volumes

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

South Bound



Day: City: Santa Cruz

Date: Project #: CA18_8473_001

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
05:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
08:00 11 0 0 0 0 0 0 0 0 0 0 0 0 11
09:00 12 3 0 0 0 0 0 0 0 0 0 0 0 15
10:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4
11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00 PM 7 1 0 0 0 0 0 0 0 0 0 0 0 8
13:00 11 2 0 0 0 0 0 0 0 0 0 0 0 13
14:00 3 1 0 0 0 0 0 0 0 0 0 0 0 4
15:00 5 1 0 0 0 0 0 0 0 0 0 0 0 6
16:00 7 1 0 0 0 0 0 0 0 0 0 0 0 8
17:00 8 1 0 0 0 0 0 0 0 0 0 0 0 9
18:00 6 0 0 0 0 0 0 0 0 0 0 0 0 6
19:00 5 0 0 0 0 0 0 0 0 0 0 0 0 5
20:00 3 0 0 0 0 0 0 0 0 0 0 0 0 3
21:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3
22:00 4 0 0 0 0 0 0 0 0 0 0 0 0 4
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1

94 12 106

89% 11% 100%

32 4 0 0 0 0 0 0 0 0 0 0 0 36

30% 4% 34%

09:00 09:00                       09:00

12 3                       15

62 8 0 0 0 0 0 0 0 0 0 0 0 70

58% 8% 66%

13:00 13:00 13:00

11 2                       13

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

13 12% 21 20% 17 16% 55 52%

Summary

Direction

7 106

Percentiles
Street Name

Maplethorpe Ln

85th

15

95th

18

50th

11 11

15th 

Prepared by National Data & Surveying Services

SPEED
Maplethorpe Ln N/O Mulberry Dr

9/27/2018

Summary

ADTAverage

Directional Peak Periods

AM Peak Hour

All Speeds

Totals
% of Totals

AM Volumes

% AM

Thursday

Volume

PM Volumes

% PM

PM Peak Hour

Volume



Day: City: Santa Cruz

Date: Project #: CA18_8473_001

NB SB EB WB

58 48 0 0

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 0   0   0   0     1   0   0   0   1  
00:15 0   0   0   0   3   1   0   0   4
00:30 0   0   0   0   2   1   0   0   3
00:45 0 0 0 0 0 6 0 2 0 0 8
01:00 0   0   0   0   1   1   0   0   2
01:15 0   0   0   0   0   2   0   0   2
01:30 0   0   0   0   4   3   0   0   7
01:45 0 0 0 0 1 6 1 7 0 0 2 13
02:00 0   0   0   0     1   1   0   0   2  
02:15 0   0   0   0     1   0   0   0   1  
02:30 0   0   0   0     0   0   0   0    
02:45 0 0 0 0 1 3 0 1 0 0 1 4
03:00 0   0   0   0     0   4   0   0   4  
03:15 0   0   0   0     1   0   0   0   1  
03:30 0   0   0   0     1   0   0   0   1  
03:45 0 0 0 0 0 2 0 4 0 0 6
04:00 0   0   0   0     1   2   0   0   3  
04:15 0   1   0   0   1   0   1   0   0   1  
04:30 0   0   0   0     1   1   0   0   2  
04:45 0 1 2 0 0 1 2 1 3 1 5 0 0 2 8
05:00 0   0   0   0     0   0   0   0    
05:15 0   0   0   0     2   2   0   0   4  
05:30 1   1   0   0   2   2   1   0   0   3  
05:45 0 1 0 1 0 0 2 1 5 1 4 0 0 2 9
06:00 0   0   0   0     2   0   0   0   2  
06:15 0   0   0   0     1   0   0   0   1  
06:30 0   0   0   0     1   0   0   0   1  
06:45 0 0 0 0 2 6 0 0 0 2 6
07:00 0   0   0   0     0   1   0   0   1  
07:15 1   1   0   0   2   2   1   0   0   3  
07:30 0   0   0   0     0   1   0   0   1  
07:45 0 1 0 1 0 0 2 0 2 0 3 0 0 5
08:00 1   4   0   0   5   0   0   0   0    
08:15 1   1   0   0   2   0   0   0   0    
08:30 0   0   0   0     0   0   0   0    
08:45 2 4 2 7 0 0 4 11 3 3 0 0 0 3 3
09:00 4   1   0   0   5   0   0   0   0    
09:15 2   3   0   0   5   1   0   0   0   1  
09:30 2   2   0   0   4   0   0   0   0    
09:45 0 8 1 7 0 0 1 15 2 3 0 0 0 2 3
10:00 2   0   0   0   2   0   1   0   0   1  
10:15 0   2   0   0   2   1   0   0   0   1  
10:30 0   0   0   0     0   0   0   0    
10:45 0 2 0 2 0 0 4 1 2 1 2 0 0 2 4
11:00 0   0   0   0     1   0   0   0   1  
11:15 0   0   0   0     0   0   0   0    
11:30 0   0   0   0     0   0   0   0    
11:45 0 0 0 0 0 1 0 0 0 1

TOTALS 16 20 36 42 28 70

SPLIT % 44.4% 55.6% 34.0% 60.0% 40.0% 66.0%

NB SB EB WB

58 48 0 0

AM Peak Hour 08:45 08:45 08:45 13:30 13:00 13:00

AM Pk Volume 10 8 18 7 7 13

Pk Hr Factor 0.625 0.667 0.900 0.438 0.583 0.464

7 ‐ 9 Volume 5 8 0 0 13 8 9 0 0 17

7 ‐ 9 Peak Hour 08:00 08:00 08:00 16:45 16:00 16:45

7 ‐ 9 Pk Volume 4  7  0  0  11  5  5  0  0  9 

Pk Hr Factor 0.500 0.438 0.000 0.000 0.550 0.625 0.625 0.000 0.000 0.563

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS
Total

106

PM Peak Hour

Pk Hr Factor

4 ‐ 6 Volume

22:15
22:30

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

SPLIT %

DAILY TOTALS

22:45

20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00

18:15
18:30
18:45
19:00
19:15
19:30

15:45
16:00
16:15
16:30

19:45

17:00
17:15
17:30
17:45
18:00

13:15
13:30

16:45

14:00
14:15
14:30
14:45
15:00
15:15
15:30

13:45

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00

DAILY TOTALS
Total

106

Prepared by National Data & Surveying Services

VOLUME
Maplethorpe Ln N/O Mulberry Dr

Thursday

9/27/2018



Day: City: Santa Cruz

Date: Project #: CA18_8473_002e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 0 3 0 0 0 0 0 0 0 0 0 0 0 3
06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
07:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 1 0 1 0 0 0 0 0 0 0 0 0 0 2
07:45 0 1 1 1 0 0 0 0 0 0 0 0 0 3
08:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
08:15 0 3 2 0 0 0 0 0 0 0 0 0 0 5
08:30 0 1 2 0 0 0 0 0 0 0 0 0 0 3
08:45 2 0 2 1 0 0 0 0 0 0 0 0 0 5

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

East Bound

Thursday



Day: City: Santa Cruz

Date: Project #: CA18_8473_002e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

East Bound

Thursday

09:00 0 1 2 1 0 0 0 0 0 0 0 0 0 4
09:15 0 1 1 1 0 0 0 0 0 0 0 0 0 3
09:30 0 3 2 1 0 0 0 0 0 0 0 0 0 6
09:45 0 3 5 0 0 0 0 0 0 0 0 0 0 8
10:00 1 1 3 0 0 0 0 0 0 0 0 0 0 5
10:15 1 2 2 0 0 0 0 0 0 0 0 0 0 5
10:30 2 2 2 0 0 0 0 0 0 0 0 0 0 6
10:45 1 2 1 0 0 0 0 0 0 0 0 0 0 4
11:00 1 0 3 0 0 0 0 0 0 0 0 0 0 4
11:15 1 1 2 0 0 0 0 0 0 0 0 0 0 4
11:30 2 2 2 0 0 0 0 0 0 0 0 0 0 6
11:45 1 6 1 0 0 0 0 0 0 0 0 0 0 8
12:00 PM 0 1 5 1 1 0 0 0 0 0 0 0 0 8
12:15 0 1 3 0 0 0 0 0 0 0 0 0 0 4
12:30 0 2 2 2 0 0 0 0 0 0 0 0 0 6
12:45 3 0 1 1 0 0 0 0 0 0 0 0 0 5
13:00 1 2 1 0 0 0 0 0 0 0 0 0 0 4
13:15 1 4 0 2 0 0 0 0 0 0 0 0 0 7
13:30 1 1 4 1 0 0 0 0 0 0 0 0 0 7
13:45 1 2 2 1 0 0 0 0 0 0 0 0 0 6
14:00 0 3 3 1 0 0 0 0 0 0 0 0 0 7
14:15 1 0 1 0 0 0 0 0 0 0 0 0 0 2
14:30 0 2 3 2 1 0 0 0 0 0 0 0 0 8
14:45 0 3 1 0 0 0 0 0 0 0 0 0 0 4
15:00 0 0 2 4 0 0 0 0 0 0 0 0 0 6
15:15 1 0 5 4 0 0 0 0 0 0 0 0 0 10
15:30 2 0 3 1 0 0 0 0 0 0 0 0 0 6
15:45 0 2 0 3 1 0 0 0 0 0 0 0 0 6
16:00 0 0 6 0 0 0 0 0 0 0 0 0 0 6
16:15 0 4 2 0 0 0 0 0 0 0 0 0 0 6
16:30 0 2 1 0 0 0 0 0 0 0 0 0 0 3
16:45 0 3 4 1 0 0 0 0 0 0 0 0 0 8
17:00 0 5 5 1 0 0 0 0 0 0 0 0 0 11
17:15 1 3 8 0 2 0 0 0 0 0 0 0 0 14
17:30 0 3 6 2 0 0 0 0 0 0 0 0 0 11
17:45 0 3 3 3 0 0 0 0 0 0 0 0 0 9



Day: City: Santa Cruz

Date: Project #: CA18_8473_002e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

East Bound

Thursday

18:00 0 3 4 1 0 0 0 0 0 0 0 0 0 8
18:15 1 3 3 0 0 0 0 0 0 0 0 0 0 7
18:30 0 1 5 0 0 0 0 0 0 0 0 0 0 6
18:45 1 0 2 0 0 0 0 0 0 0 0 0 0 3
19:00 0 1 4 0 0 0 0 0 0 0 0 0 0 5
19:15 0 1 0 2 0 0 0 0 0 0 0 0 0 3
19:30 1 2 3 0 0 0 0 0 0 0 0 0 0 6
19:45 0 3 4 1 0 0 0 0 0 0 0 0 0 8
20:00 0 2 4 0 0 0 0 0 0 0 0 0 0 6
20:15 0 0 2 1 0 0 0 0 0 0 0 0 0 3
20:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
20:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 2 1 1 0 0 0 0 0 0 0 0 0 0 4
21:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
21:30 0 3 0 0 0 0 0 0 0 0 0 0 0 3
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
22:15 1 0 0 1 0 0 0 0 0 0 0 0 0 2
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
23:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 1 0 1 0 0 0 0 0 0 0 0 0 2

34 107 140 42 5 328

10% 33% 43% 13% 2% 100%

13 37 36 5 0 0 0 0 0 0 0 0 0 91

4% 11% 11% 2% 28%

10:00 11:15 09:30 08:45 11:15                 11:15

5 10 12 4 1                 26

21 70 104 37 5 0 0 0 0 0 0 0 0 237

6% 21% 32% 11% 2% 72%

12:45 16:15 16:45 15:00 16:30 17:00

6 14 23 12 2                 45

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

Directional Peak Periods

AM Volumes

Totals
% of Totals

PM Peak Hour
Volume

% AM
AM Peak Hour

Volume
PM Volumes

% PM

All Classes



Day: City: Santa Cruz

Date: Project #: CA18_8473_002e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

East Bound

Thursday

23 7% 47 14% 68 21% 190 58%

East Bound

West Bound

Average 85th 95th ADT

29 334

Mulberry Dr 16

Street Name Direction
Percentiles

15th  50th

21 20 25 29 328

Mulberry Dr 16 22 21 27



Day: City: Santa Cruz

Date: Project #: CA18_8473_002w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:15 0 0 0 1 0 0 0 0 0 0 0 0 0 1
05:30 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:45 0 1 0 2 0 0 0 0 0 0 0 0 0 3
06:00 0 1 4 3 0 0 0 0 0 0 0 0 0 8
06:15 0 0 2 0 0 0 0 0 0 0 0 0 0 2
06:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
06:45 1 0 3 0 0 0 0 0 0 0 0 0 0 4
07:00 1 0 5 0 0 0 0 0 0 0 0 0 0 6
07:15 1 2 1 1 1 1 0 0 0 0 0 0 0 7
07:30 1 1 7 4 0 0 0 0 0 0 0 0 0 13
07:45 0 2 6 2 0 0 0 0 0 0 0 0 0 10
08:00 0 4 1 6 0 0 0 0 0 0 0 0 0 11
08:15 0 1 3 0 0 0 0 0 0 0 0 0 0 4
08:30 0 2 1 2 0 0 0 0 0 0 0 0 0 5
08:45 0 3 4 4 0 0 0 0 0 0 0 0 0 11
09:00 1 0 4 2 0 0 0 0 0 0 0 0 0 7
09:15 0 2 5 3 0 0 0 0 0 0 0 0 0 10
09:30 0 1 4 0 0 0 0 0 0 0 0 0 0 5
09:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:00 3 1 2 0 1 0 0 0 0 0 0 0 0 7
10:15 0 3 1 1 0 0 0 0 0 0 0 0 0 5
10:30 1 2 1 0 0 0 0 0 0 0 0 0 0 4
10:45 3 3 1 0 0 0 0 0 0 0 0 0 0 7
11:00 0 0 5 0 0 0 0 0 0 0 0 0 0 5
11:15 2 3 2 4 0 0 0 0 0 0 0 0 0 11
11:30 0 2 1 0 0 0 0 0 0 0 0 0 0 3
11:45 0 1 1 2 0 0 0 0 0 0 0 0 0 4
12:00 PM 0 3 1 1 0 0 0 0 0 0 0 0 0 5
12:15 0 5 2 1 1 0 0 0 0 0 0 0 0 9
12:30 0 3 1 0 0 0 0 0 0 0 0 0 0 4
12:45 0 0 5 3 0 0 0 0 0 0 0 0 0 8
13:00 1 4 2 0 0 0 0 0 0 0 0 0 0 7
13:15 0 2 1 2 0 0 0 0 0 0 0 0 0 5
13:30 0 2 1 0 0 0 0 0 0 0 0 0 0 3
13:45 2 3 3 1 0 0 0 0 0 0 0 0 0 9
14:00 2 1 2 0 0 0 0 0 0 0 0 0 0 5
14:15 1 0 4 0 0 0 0 0 0 0 0 0 0 5
14:30 0 3 2 1 0 0 0 0 0 0 0 0 0 6
14:45 2 1 1 1 1 0 0 0 0 0 0 0 0 6

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

West Bound



Day: City: Santa Cruz

Date: Project #: CA18_8473_002w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

West Bound

15:00 0 2 2 2 0 0 0 0 0 0 0 0 0 6
15:15 1 1 3 0 0 0 0 0 0 0 0 0 0 5
15:30 4 1 6 1 0 0 0 0 0 0 0 0 0 12
15:45 0 0 2 0 0 0 0 0 0 0 0 0 0 2
16:00 0 0 5 0 0 0 0 0 0 0 0 0 0 5
16:15 0 2 2 1 0 0 0 0 0 0 0 0 0 5
16:30 0 0 1 0 1 0 0 0 0 0 0 0 0 2
16:45 0 1 2 2 0 0 0 0 0 0 0 0 0 5
17:00 0 0 1 3 0 0 0 0 0 0 0 0 0 4
17:15 1 1 1 0 0 0 0 0 0 0 0 0 0 3
17:30 1 0 2 0 1 0 0 0 0 0 0 0 0 4
17:45 1 2 1 1 0 0 0 0 0 0 0 0 0 5



Day: City: Santa Cruz

Date: Project #: CA18_8473_002w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

West Bound

18:00 1 1 4 2 0 0 0 0 0 0 0 0 0 8
18:15 0 1 2 2 0 0 0 0 0 0 0 0 0 5
18:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45 0 1 2 1 0 0 0 0 0 0 0 0 0 4
19:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
19:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2
19:30 0 1 1 0 1 0 0 0 0 0 0 0 0 3
19:45 0 1 1 0 0 0 0 0 0 0 0 0 0 2
20:00 0 1 2 0 0 0 0 0 0 0 0 0 0 3
20:15 0 0 2 0 0 0 0 0 0 0 0 0 0 2
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 0 0 3 0 0 0 0 0 0 0 0 0 0 3
21:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
21:15 1 0 1 0 0 0 0 0 0 0 0 0 0 2
21:30 1 0 1 0 0 0 0 0 0 0 0 0 0 2
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
22:15 1 0 1 0 0 0 0 0 0 0 0 0 0 2
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
23:15 3 0 0 0 0 0 0 0 0 0 0 0 0 3
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

37 83 143 62 8 1 334

11% 25% 43% 19% 2% 0% 100%

14 36 67 37 3 1 0 0 0 0 0 0 0 158

4% 11% 20% 11% 1% 0% 47%

10:00 11:45 07:00 07:15 04:45 06:30               07:15

7 12 19 13 1 1               41

23 47 76 25 5 0 0 0 0 0 0 0 0 176

7% 14% 23% 7% 1% 53%

14:45 12:15 15:15 16:15 12:00 14:45

7 12 16 6 1                 29

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

Volume

AM Volumes

AM Peak Hour
Volume

PM Volumes
% PM

PM Peak Hour

% of Totals

% AM

Totals

Directional Peak Periods

All Classes



Day: City: Santa Cruz

Date: Project #: CA18_8473_002w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

West Bound

67 20% 50 15% 33 10% 184 55%

East Bound

West Bound

ADT85th 95th
Street Name Direction

Percentiles

15th  50th Average

328

Mulberry Dr 16 22 21 27 29 334

Mulberry Dr 16 21 20 25 29



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:15 0 0 0 1 0 0 0 0 0 0 0 0 0 1
05:30 0 0 0 0 1 0 0 0 0 0 0 0 0 1
05:45 0 2 0 2 0 0 0 0 0 0 0 0 0 4
06:00 0 1 4 3 0 0 0 0 0 0 0 0 0 8
06:15 0 3 2 0 0 0 0 0 0 0 0 0 0 5
06:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
06:45 1 0 3 0 0 0 0 0 0 0 0 0 0 4
07:00 1 1 5 0 0 0 0 0 0 0 0 0 0 7
07:15 1 2 1 1 1 1 0 0 0 0 0 0 0 7
07:30 2 1 8 4 0 0 0 0 0 0 0 0 0 15
07:45 0 3 7 3 0 0 0 0 0 0 0 0 0 13
08:00 0 7 2 6 0 0 0 0 0 0 0 0 0 15
08:15 0 4 5 0 0 0 0 0 0 0 0 0 0 9
08:30 0 3 3 2 0 0 0 0 0 0 0 0 0 8
08:45 2 3 6 5 0 0 0 0 0 0 0 0 0 16
09:00 1 1 6 3 0 0 0 0 0 0 0 0 0 11
09:15 0 3 6 4 0 0 0 0 0 0 0 0 0 13
09:30 0 4 6 1 0 0 0 0 0 0 0 0 0 11
09:45 0 4 5 0 0 0 0 0 0 0 0 0 0 9
10:00 4 2 5 0 1 0 0 0 0 0 0 0 0 12
10:15 1 5 3 1 0 0 0 0 0 0 0 0 0 10
10:30 3 4 3 0 0 0 0 0 0 0 0 0 0 10
10:45 4 5 2 0 0 0 0 0 0 0 0 0 0 11
11:00 1 0 8 0 0 0 0 0 0 0 0 0 0 9
11:15 3 4 4 4 0 0 0 0 0 0 0 0 0 15
11:30 2 4 3 0 0 0 0 0 0 0 0 0 0 9
11:45 1 7 2 2 0 0 0 0 0 0 0 0 0 12
12:00 PM 0 4 6 2 1 0 0 0 0 0 0 0 0 13
12:15 0 6 5 1 1 0 0 0 0 0 0 0 0 13
12:30 0 5 3 2 0 0 0 0 0 0 0 0 0 10
12:45 3 0 6 4 0 0 0 0 0 0 0 0 0 13
13:00 2 6 3 0 0 0 0 0 0 0 0 0 0 11
13:15 1 6 1 4 0 0 0 0 0 0 0 0 0 12
13:30 1 3 5 1 0 0 0 0 0 0 0 0 0 10
13:45 3 5 5 2 0 0 0 0 0 0 0 0 0 15
14:00 2 4 5 1 0 0 0 0 0 0 0 0 0 12
14:15 2 0 5 0 0 0 0 0 0 0 0 0 0 7
14:30 0 5 5 3 1 0 0 0 0 0 0 0 0 14
14:45 2 4 2 1 1 0 0 0 0 0 0 0 0 10

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

Summary

15:00 0 2 4 6 0 0 0 0 0 0 0 0 0 12
15:15 2 1 8 4 0 0 0 0 0 0 0 0 0 15
15:30 6 1 9 2 0 0 0 0 0 0 0 0 0 18
15:45 0 2 2 3 1 0 0 0 0 0 0 0 0 8
16:00 0 0 11 0 0 0 0 0 0 0 0 0 0 11
16:15 0 6 4 1 0 0 0 0 0 0 0 0 0 11
16:30 0 2 2 0 1 0 0 0 0 0 0 0 0 5
16:45 0 4 6 3 0 0 0 0 0 0 0 0 0 13
17:00 0 5 6 4 0 0 0 0 0 0 0 0 0 15
17:15 2 4 9 0 2 0 0 0 0 0 0 0 0 17
17:30 1 3 8 2 1 0 0 0 0 0 0 0 0 15
17:45 1 5 4 4 0 0 0 0 0 0 0 0 0 14
18:00 1 4 8 3 0 0 0 0 0 0 0 0 0 16
18:15 1 4 5 2 0 0 0 0 0 0 0 0 0 12
18:30 0 1 5 0 0 0 0 0 0 0 0 0 0 6
18:45 1 1 4 1 0 0 0 0 0 0 0 0 0 7
19:00 0 2 5 0 0 0 0 0 0 0 0 0 0 7
19:15 0 3 0 2 0 0 0 0 0 0 0 0 0 5
19:30 1 3 4 0 1 0 0 0 0 0 0 0 0 9
19:45 0 4 5 1 0 0 0 0 0 0 0 0 0 10
20:00 0 3 6 0 0 0 0 0 0 0 0 0 0 9
20:15 0 0 4 1 0 0 0 0 0 0 0 0 0 5
20:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
20:45 0 0 3 0 0 0 0 0 0 0 0 0 0 3
21:00 2 1 2 0 0 0 0 0 0 0 0 0 0 5
21:15 1 1 2 0 0 0 0 0 0 0 0 0 0 4
21:30 1 3 1 0 0 0 0 0 0 0 0 0 0 5
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
22:15 2 0 1 1 0 0 0 0 0 0 0 0 0 4
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 1 0 1 0 0 0 0 0 0 0 0 0 0 2
23:15 3 1 0 0 0 0 0 0 0 0 0 0 0 4
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 1 0 1 0 0 0 0 0 0 0 0 0 2

71 190 283 104 13 1 662

11% 29% 43% 16% 2% 0% 100%

27 73 103 42 3 1 0 0 0 0 0 0 0 249

4% 11% 16% 6% 0% 0% 38%

10:00 11:45 08:45 07:15 11:30 06:30               07:30

12 22 24 14 2 1               52

44 117 180 62 10 0 0 0 0 0 0 0 0 413

7% 18% 27% 9% 2% 62%

14:45 13:00 15:15 15:00 16:30 17:15

10 20 30 15 3                 62

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

90 14% 97 15% 101 15% 374 56%

Summary

Volume

AM Peak Hour
Volume

PM Volumes

AM Volumes
% AM

Totals
% of Totals

26

Street Name Direction
Percentiles

15th  50th Average 85th 95th ADT

29

Directional Peak Periods

All Classes

% PM
PM Peak Hour

662Mulberry Dr 16 21 21



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_002e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
06:00 0 3 0 0 0 0 0 0 0 0 0 0 0 3
07:00 1 2 2 1 0 0 0 0 0 0 0 0 0 6
08:00 2 7 7 1 0 0 0 0 0 0 0 0 0 17
09:00 0 8 10 3 0 0 0 0 0 0 0 0 0 21
10:00 5 7 8 0 0 0 0 0 0 0 0 0 0 20
11:00 5 9 8 0 0 0 0 0 0 0 0 0 0 22
12:00 PM 3 4 11 4 1 0 0 0 0 0 0 0 0 23
13:00 4 9 7 4 0 0 0 0 0 0 0 0 0 24
14:00 1 8 8 3 1 0 0 0 0 0 0 0 0 21
15:00 3 2 10 12 1 0 0 0 0 0 0 0 0 28
16:00 0 9 13 1 0 0 0 0 0 0 0 0 0 23
17:00 1 14 22 6 2 0 0 0 0 0 0 0 0 45
18:00 2 7 14 1 0 0 0 0 0 0 0 0 0 24
19:00 1 7 11 3 0 0 0 0 0 0 0 0 0 22
20:00 1 2 6 1 0 0 0 0 0 0 0 0 0 10
21:00 2 5 2 0 0 0 0 0 0 0 0 0 0 9
22:00 2 1 0 1 0 0 0 0 0 0 0 0 0 4
23:00 1 2 0 1 0 0 0 0 0 0 0 0 0 4

34 107 140 42 5 328

10% 33% 43% 13% 2% 100%

13 37 36 5 0 0 0 0 0 0 0 0 0 91

4% 11% 11% 2% 28%

10:00 11:00 09:00 09:00                   11:00

5 9 10 3                   22

21 70 104 37 5 0 0 0 0 0 0 0 0 237

6% 21% 32% 11% 2% 72%

13:00 17:00 17:00 15:00 17:00 17:00

4 14 22 12 2                 45

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

23 7% 47 14% 68 21% 190 58%

East Bound

West Bound

Prepared by National Data & Surveying Services

Thursday

% PM

% AM

% of Totals

AM Peak Hour

Mulberry Dr E/O Maplethorpe Ln

AM Volumes

SPEED

Directional Peak Periods

All Speeds

East Bound

9/27/2018

Volume

Volume

PM Volumes

Totals

Direction

PM Peak Hour

Average

20

21

15th 

16

16

ADT

328

334

Percentiles
Street Name

Mulberry Dr

Mulberry Dr

85th

25

27

95th

29

29

50th

21

22



Day: City: Santa Cruz

Date: Project #: CA18_8473_002w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 0 1 1 3 1 0 0 0 0 0 0 0 0 6
06:00 1 1 10 3 0 0 0 0 0 0 0 0 0 15
07:00 3 5 19 7 1 1 0 0 0 0 0 0 0 36
08:00 0 10 9 12 0 0 0 0 0 0 0 0 0 31
09:00 1 4 13 5 0 0 0 0 0 0 0 0 0 23
10:00 7 9 5 1 1 0 0 0 0 0 0 0 0 23
11:00 2 6 9 6 0 0 0 0 0 0 0 0 0 23
12:00 PM 0 11 9 5 1 0 0 0 0 0 0 0 0 26
13:00 3 11 7 3 0 0 0 0 0 0 0 0 0 24
14:00 5 5 9 2 1 0 0 0 0 0 0 0 0 22
15:00 5 4 13 3 0 0 0 0 0 0 0 0 0 25
16:00 0 3 10 3 1 0 0 0 0 0 0 0 0 17
17:00 3 3 5 4 1 0 0 0 0 0 0 0 0 16
18:00 1 3 8 5 0 0 0 0 0 0 0 0 0 17
19:00 0 5 3 0 1 0 0 0 0 0 0 0 0 9
20:00 0 1 7 0 0 0 0 0 0 0 0 0 0 8
21:00 2 0 3 0 0 0 0 0 0 0 0 0 0 5
22:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3
23:00 3 0 1 0 0 0 0 0 0 0 0 0 0 4

37 83 143 62 8 1 334

11% 25% 43% 19% 2% 0% 100%

14 36 67 37 3 1 0 0 0 0 0 0 0 158

4% 11% 20% 11% 1% 0% 47%

10:00 08:00 07:00 08:00 05:00 07:00               07:00

7 10 19 12 1 1               36

23 47 76 25 5 0 0 0 0 0 0 0 0 176

7% 14% 23% 7% 1% 53%

14:00 12:00 15:00 12:00 12:00 12:00

5 11 13 5 1                 26

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

67 20% 50 15% 33 10% 184 55%

East Bound

West Bound

Totals
% of Totals

AM Volumes

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

West Bound

ADT15th 

AM Peak Hour

% AM

Thursday

Volume

PM Volumes

% PM

95th

PM Peak Hour

Direction

All Speeds

Volume

Directional Peak Periods

27

328

334

50th

21

29

Average

20

21

29

16

16

22

Percentiles
Street Name

Mulberry Dr

Mulberry Dr

85th

25



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
05:00 0 2 1 3 1 0 0 0 0 0 0 0 0 7
06:00 1 4 10 3 0 0 0 0 0 0 0 0 0 18
07:00 4 7 21 8 1 1 0 0 0 0 0 0 0 42
08:00 2 17 16 13 0 0 0 0 0 0 0 0 0 48
09:00 1 12 23 8 0 0 0 0 0 0 0 0 0 44
10:00 12 16 13 1 1 0 0 0 0 0 0 0 0 43
11:00 7 15 17 6 0 0 0 0 0 0 0 0 0 45
12:00 PM 3 15 20 9 2 0 0 0 0 0 0 0 0 49
13:00 7 20 14 7 0 0 0 0 0 0 0 0 0 48
14:00 6 13 17 5 2 0 0 0 0 0 0 0 0 43
15:00 8 6 23 15 1 0 0 0 0 0 0 0 0 53
16:00 0 12 23 4 1 0 0 0 0 0 0 0 0 40
17:00 4 17 27 10 3 0 0 0 0 0 0 0 0 61
18:00 3 10 22 6 0 0 0 0 0 0 0 0 0 41
19:00 1 12 14 3 1 0 0 0 0 0 0 0 0 31
20:00 1 3 13 1 0 0 0 0 0 0 0 0 0 18
21:00 4 5 5 0 0 0 0 0 0 0 0 0 0 14
22:00 3 2 1 1 0 0 0 0 0 0 0 0 0 7
23:00 4 2 1 1 0 0 0 0 0 0 0 0 0 8

71 190 283 104 13 1 662

11% 29% 43% 16% 2% 0% 100%

27 73 103 42 3 1 0 0 0 0 0 0 0 249

4% 11% 16% 6% 0% 0% 38%

10:00 08:00 09:00 08:00 05:00 07:00               08:00

12 17 23 13 1 1               48

44 117 180 62 10 0 0 0 0 0 0 0 0 413

7% 18% 27% 9% 2% 62%

15:00 13:00 17:00 15:00 17:00 17:00

8 20 27 15 3                 61

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

90 14% 97 15% 101 15% 374 56%

Summary

Thursday

Volume

PM Volumes

% PM

PM Peak Hour

Volume

Average

Directional Peak Periods

AM Peak Hour

All Speeds

Totals
% of Totals

AM Volumes

% AM

50th

21 21

15th 

Prepared by National Data & Surveying Services

SPEED
Mulberry Dr E/O Maplethorpe Ln

9/27/2018

Summary

ADT
Direction

16 662

Percentiles
Street Name

Mulberry Dr

85th

26

95th

29



Day: City: Santa Cruz

Date: Project #: CA18_8473_002

NB SB EB WB

0 0 328 334

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 0   0   0   0     0   0   8   5   13  
00:15 0   0   0   0   0   0   4   9   13
00:30 0   0   0   0   0   0   6   4   10
00:45 0 0 0 0 0 0 5 23 8 26 13 49
01:00 0   0   0   0   0   0   4   7   11
01:15 0   0   0   0   0   0   7   5   12
01:30 0   0   0   0   0   0   7   3   10
01:45 0 0 0 0 0 0 6 24 9 24 15 48
02:00 0   0   0   1   1   0   0   7   5   12  
02:15 0   0   0   0     0   0   2   5   7  
02:30 0   0   0   0     0   0   8   6   14  
02:45 0 0 0 0 1 1 0 0 4 21 6 22 10 43
03:00 0   0   0   0     0   0   6   6   12  
03:15 0   0   0   0     0   0   10   5   15  
03:30 0   0   0   0     0   0   6   12   18  
03:45 0 0 0 0 0 0 6 28 2 25 8 53
04:00 0   0   0   0     0   0   6   5   11  
04:15 0   0   0   0     0   0   6   5   11  
04:30 0   0   0   0     0   0   3   2   5  
04:45 0 0 1 1 0 1 1 0 0 8 23 5 17 13 40
05:00 0   0   0   1   1   0   0   11   4   15  
05:15 0   0   0   1   1   0   0   14   3   17  
05:30 0   0   0   1   1   0   0   11   4   15  
05:45 0 0 1 1 3 6 4 7 0 0 9 45 5 16 14 61
06:00 0   0   0   8   8   0   0   8   8   16  
06:15 0   0   3   2   5   0   0   7   5   12  
06:30 0   0   0   1   1   0   0   6   0   6  
06:45 0 0 0 3 4 15 4 18 0 0 3 24 4 17 7 41
07:00 0   0   1   6   7   0   0   5   2   7  
07:15 0   0   0   7   7   0   0   3   2   5  
07:30 0   0   2   13   15   0   0   6   3   9  
07:45 0 0 3 6 10 36 13 42 0 0 8 22 2 9 10 31
08:00 0   0   4   11   15   0   0   6   3   9  
08:15 0   0   5   4   9   0   0   3   2   5  
08:30 0   0   3   5   8   0   0   1   0   1  
08:45 0 0 5 17 11 31 16 48 0 0 0 10 3 8 3 18
09:00 0   0   4   7   11   0   0   4   1   5  
09:15 0   0   3   10   13   0   0   2   2   4  
09:30 0   0   6   5   11   0   0   3   2   5  
09:45 0 0 8 21 1 23 9 44 0 0 0 9 0 5 14
10:00 0   0   5   7   12   0   0   2   1   3  
10:15 0   0   5   5   10   0   0   2   2   4  
10:30 0   0   6   4   10   0   0   0   0    
10:45 0 0 4 20 7 23 11 43 0 0 0 4 0 3 7
11:00 0   0   4   5   9   0   0   1   1   2  
11:15 0   0   4   11   15   0   0   1   3   4  
11:30 0   0   6   3   9   0   0   0   0    
11:45 0 0 8 22 4 23 12 45 0 0 2 4 0 4 2 8

TOTALS 91 158 249 237 176 413

SPLIT % 36.5% 63.5% 37.6% 57.4% 42.6% 62.4%

NB SB EB WB

0 0 328 334

AM Peak Hour 11:15 07:15 07:30 17:00 14:45 17:15

AM Pk Volume 26 41 52 45 29 62

Pk Hr Factor 0.813 0.788 0.867 0.804 0.604 0.912

7 ‐ 9 Volume 0 0 23 67 90 0 0 68 33 101

7 ‐ 9 Peak Hour 08:00 07:15 07:30 17:00 16:00 17:00

7 ‐ 9 Pk Volume 0  0  17  41  52  0  0  45  17  61 

Pk Hr Factor 0.000 0.000 0.850 0.788 0.867 0.000 0.000 0.804 0.850 0.897

DAILY TOTALS
Total

662

Prepared by National Data & Surveying Services

VOLUME
Mulberry Dr E/O Maplethorpe Ln

Thursday

9/27/2018

13:45

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00
13:15
13:30

16:45

14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30

19:45

17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30

22:45

20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

SPLIT %

DAILY TOTALS

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS
Total

662

PM Peak Hour

Pk Hr Factor

4 ‐ 6 Volume



Day: City: Santa Cruz

Date: Project #: CA18_8473_003e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1
06:00 1 3 2 0 0 0 0 0 0 0 0 0 0 6
06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:45 0 2 0 0 0 0 0 0 0 0 0 0 0 2
07:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
07:15 2 2 0 0 0 0 0 0 0 0 0 0 0 4
07:30 1 1 3 0 0 0 0 0 0 0 0 0 0 5
07:45 1 3 2 0 0 0 0 0 0 0 0 0 0 6
08:00 3 2 3 0 0 0 0 0 0 0 0 0 0 8
08:15 0 2 0 0 0 0 0 0 0 0 0 0 0 2
08:30 0 2 1 0 0 0 0 0 0 0 0 0 0 3
08:45 2 3 0 0 0 0 0 0 0 0 0 0 0 5

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

East Bound



Day: City: Santa Cruz

Date: Project #: CA18_8473_003e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

East Bound

09:00 1 1 2 0 0 0 0 0 0 0 0 0 0 4
09:15 1 5 2 0 0 0 0 0 0 0 0 0 0 8
09:30 1 3 1 0 0 0 0 0 0 0 0 0 0 5
09:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
10:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3
10:15 0 2 2 0 0 0 0 0 0 0 0 0 0 4
10:30 0 2 0 0 0 0 0 0 0 0 0 0 0 2
10:45 2 2 0 0 0 0 0 0 0 0 0 0 0 4
11:00 1 3 0 0 0 0 0 0 0 0 0 0 0 4
11:15 0 5 1 0 0 0 0 0 0 0 0 0 0 6
11:30 1 2 0 0 0 0 0 0 0 0 0 0 0 3
11:45 0 0 1 1 0 0 0 0 0 0 0 0 0 2
12:00 PM 1 1 0 0 0 0 0 0 0 0 0 0 0 2
12:15 0 3 1 0 0 0 0 0 0 0 0 0 0 4
12:30 2 1 0 0 0 0 0 0 0 0 0 0 0 3
12:45 0 5 0 1 0 0 0 0 0 0 0 0 0 6
13:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
13:15 1 1 1 0 0 0 0 0 0 0 0 0 0 3
13:30 1 2 0 0 0 0 0 0 0 0 0 0 0 3
13:45 3 1 0 0 0 0 0 0 0 0 0 0 0 4
14:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
14:15 0 1 2 0 0 0 0 0 0 0 0 0 0 3
14:30 1 2 0 0 0 0 0 0 0 0 0 0 0 3
14:45 1 1 1 1 0 0 0 0 0 0 0 0 0 4
15:00 2 2 1 0 0 0 0 0 0 0 0 0 0 5
15:15 1 2 0 0 0 0 0 0 0 0 0 0 0 3
15:30 0 2 1 1 0 0 0 0 0 0 0 0 0 4
15:45 0 0 2 0 0 0 0 0 0 0 0 0 0 2
16:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
16:15 1 1 0 0 0 0 0 0 0 0 0 0 0 2
16:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
16:45 1 1 2 0 0 0 0 0 0 0 0 0 0 4
17:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1
17:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
17:30 0 0 1 1 0 0 0 0 0 0 0 0 0 2
17:45 1 3 0 0 0 0 0 0 0 0 0 0 0 4



Day: City: Santa Cruz

Date: Project #: CA18_8473_003e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

East Bound

18:00 1 3 1 0 0 0 0 0 0 0 0 0 0 5
18:15 0 1 2 0 0 0 0 0 0 0 0 0 0 3
18:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45 0 2 0 0 0 0 0 0 0 0 0 0 0 2
19:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
19:15 1 1 0 0 0 0 0 0 0 0 0 0 0 2
19:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
19:45 1 1 0 0 0 0 0 0 0 0 0 0 0 2
20:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
20:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0

45 98 42 5 190

24% 52% 22% 3% 100%

20 50 22 1 0 0 0 0 0 0 0 0 0 93

11% 26% 12% 1% 49%

07:15 08:45 07:15 11:00                   07:15

7 12 8 1                   23

25 48 20 4 0 0 0 0 0 0 0 0 0 97

13% 25% 11% 2% 51%

13:00 12:00 14:00 14:45 14:45

6 10 4 2                   16

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

% AM
AM Peak Hour

Volume
PM Volumes

% PM

All Classes

Volume

Directional Peak Periods

AM Volumes

Totals
% of Totals

PM Peak Hour



Day: City: Santa Cruz

Date: Project #: CA18_8473_003e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

East Bound

35 18% 27 14% 19 10% 109 57%

East Bound

West Bound

18 17 22 24 190

Colleen Way 12 18 18 23 25 193

Colleen Way 11

Street Name Direction
Percentiles

15th  50th Average 85th 95th ADT



Day: City: Santa Cruz

Date: Project #: CA18_8473_003w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 0 1 1 0 0 0 0 0 0 0 0 0 0 2
08:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
08:15 1 1 1 0 0 0 0 0 0 0 0 0 0 3
08:30 1 2 0 0 0 0 0 0 0 0 0 0 0 3
08:45 2 1 1 0 0 0 0 0 0 0 0 0 0 4
09:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
09:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
09:30 1 2 1 0 0 0 0 0 0 0 0 0 0 4
09:45 1 2 2 0 0 0 0 0 0 0 0 0 0 5
10:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
10:15 0 2 1 0 0 0 0 0 0 0 0 0 0 3
10:30 1 1 1 0 0 0 0 0 0 0 0 0 0 3
10:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
11:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2
11:15 0 3 0 0 0 0 0 0 0 0 0 0 0 3
11:30 0 0 1 0 0 0 0 0 0 0 0 0 0 1
11:45 0 4 0 0 0 0 0 0 0 0 0 0 0 4
12:00 PM 1 1 3 0 0 0 0 0 0 0 0 0 0 5
12:15 1 0 2 0 0 0 0 0 0 0 0 0 0 3
12:30 0 3 1 1 0 0 0 0 0 0 0 0 0 5
12:45 2 0 0 0 0 0 0 0 0 0 0 0 0 2
13:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
13:15 1 2 1 0 0 0 0 0 0 0 0 0 0 4
13:30 1 4 1 0 0 0 0 0 0 0 0 0 0 6
13:45 0 2 1 0 0 0 0 0 0 0 0 0 0 3
14:00 0 1 2 0 0 0 0 0 0 0 0 0 0 3
14:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
14:30 3 4 1 0 0 0 0 0 0 0 0 0 0 8
14:45 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

West Bound

Thursday



Day: City: Santa Cruz

Date: Project #: CA18_8473_003w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

West Bound

Thursday

15:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
15:15 0 3 3 0 0 0 0 0 0 0 0 0 0 6
15:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
15:45 1 0 3 0 0 0 0 0 0 0 0 0 0 4
16:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3
16:15 1 2 0 0 0 0 0 0 0 0 0 0 0 3
16:30 0 0 0 1 0 0 0 0 0 0 0 0 0 1
16:45 2 2 0 0 0 0 0 0 0 0 0 0 0 4
17:00 1 3 1 0 0 0 0 0 0 0 0 0 0 5
17:15 4 4 1 0 0 0 0 0 0 0 0 0 0 9
17:30 1 3 6 0 0 0 0 0 0 0 0 0 0 10
17:45 0 3 2 1 0 0 0 0 0 0 0 0 0 6



Day: City: Santa Cruz

Date: Project #: CA18_8473_003w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

West Bound

Thursday

18:00 2 0 4 1 0 0 0 0 0 0 0 0 0 7
18:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
18:30 0 0 2 0 0 0 0 0 0 0 0 0 0 2
18:45 1 1 0 0 0 0 0 0 0 0 0 0 0 2
19:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
19:15 0 1 1 0 0 0 0 0 0 0 0 0 0 2
19:30 1 2 1 0 0 0 0 0 0 0 0 0 0 4
19:45 1 5 2 0 0 0 0 0 0 0 0 0 0 8
20:00 0 5 0 0 0 0 0 0 0 0 0 0 0 5
20:15 1 0 1 0 0 0 0 0 0 0 0 0 0 2
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
21:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
22:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 1 0 1 0 0 0 0 0 0 0 0 0 2

42 91 55 5 193

22% 47% 28% 3% 100%

12 27 13 0 0 0 0 0 0 0 0 0 0 52

6% 14% 7% 27%

08:00 09:30 11:30 11:45                   11:45

5 8 6 1                   17

30 64 42 5 0 0 0 0 0 0 0 0 0 141

16% 33% 22% 3% 73%

16:45 17:00 17:15 17:15 17:15

8 13 13 2                   32

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %All Classes

% of Totals

% AM

Totals

Directional Peak Periods
Volume

AM Volumes

AM Peak Hour
Volume

PM Volumes
% PM

PM Peak Hour



Day: City: Santa Cruz

Date: Project #: CA18_8473_003w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

West Bound

Thursday

15 8% 29 15% 41 21% 108 56%

East Bound

West Bound 25 193

Colleen Way 11 18 17 22 24

Percentiles

15th  50th Average

190

Colleen Way 12 18 18 23

85th 95th
Street Name Direction

ADT



Day: City: Santa Cruz

Date: Project #: CA18_8473_003

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
00:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
02:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
05:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 0 0 1 0 0 0 0 0 0 0 0 0 0 1
06:00 1 3 2 0 0 0 0 0 0 0 0 0 0 6
06:15 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:30 1 0 0 0 0 0 0 0 0 0 0 0 0 1
06:45 0 2 0 0 0 0 0 0 0 0 0 0 0 2
07:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
07:15 2 2 0 0 0 0 0 0 0 0 0 0 0 4
07:30 1 1 3 0 0 0 0 0 0 0 0 0 0 5
07:45 1 4 3 0 0 0 0 0 0 0 0 0 0 8
08:00 4 3 3 0 0 0 0 0 0 0 0 0 0 10
08:15 1 3 1 0 0 0 0 0 0 0 0 0 0 5
08:30 1 4 1 0 0 0 0 0 0 0 0 0 0 6
08:45 4 4 1 0 0 0 0 0 0 0 0 0 0 9
09:00 1 2 3 0 0 0 0 0 0 0 0 0 0 6
09:15 1 6 3 0 0 0 0 0 0 0 0 0 0 10
09:30 2 5 2 0 0 0 0 0 0 0 0 0 0 9
09:45 1 3 2 0 0 0 0 0 0 0 0 0 0 6
10:00 1 3 2 0 0 0 0 0 0 0 0 0 0 6
10:15 0 4 3 0 0 0 0 0 0 0 0 0 0 7
10:30 1 3 1 0 0 0 0 0 0 0 0 0 0 5
10:45 4 2 0 0 0 0 0 0 0 0 0 0 0 6
11:00 1 4 1 0 0 0 0 0 0 0 0 0 0 6
11:15 0 8 1 0 0 0 0 0 0 0 0 0 0 9
11:30 1 2 1 0 0 0 0 0 0 0 0 0 0 4
11:45 0 4 1 1 0 0 0 0 0 0 0 0 0 6
12:00 PM 2 2 3 0 0 0 0 0 0 0 0 0 0 7
12:15 1 3 3 0 0 0 0 0 0 0 0 0 0 7
12:30 2 4 1 1 0 0 0 0 0 0 0 0 0 8
12:45 2 5 0 1 0 0 0 0 0 0 0 0 0 8
13:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
13:15 2 3 2 0 0 0 0 0 0 0 0 0 0 7
13:30 2 6 1 0 0 0 0 0 0 0 0 0 0 9
13:45 3 3 1 0 0 0 0 0 0 0 0 0 0 7
14:00 0 2 3 0 0 0 0 0 0 0 0 0 0 5
14:15 0 2 2 0 0 0 0 0 0 0 0 0 0 4
14:30 4 6 1 0 0 0 0 0 0 0 0 0 0 11
14:45 2 1 1 1 0 0 0 0 0 0 0 0 0 5

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_003

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

Summary

15:00 2 5 2 0 0 0 0 0 0 0 0 0 0 9
15:15 1 5 3 0 0 0 0 0 0 0 0 0 0 9
15:30 1 2 1 1 0 0 0 0 0 0 0 0 0 5
15:45 1 0 5 0 0 0 0 0 0 0 0 0 0 6
16:00 1 4 1 0 0 0 0 0 0 0 0 0 0 6
16:15 2 3 0 0 0 0 0 0 0 0 0 0 0 5
16:30 0 0 1 1 0 0 0 0 0 0 0 0 0 2
16:45 3 3 2 0 0 0 0 0 0 0 0 0 0 8
17:00 1 3 2 0 0 0 0 0 0 0 0 0 0 6
17:15 6 4 1 0 0 0 0 0 0 0 0 0 0 11
17:30 1 3 7 1 0 0 0 0 0 0 0 0 0 12
17:45 1 6 2 1 0 0 0 0 0 0 0 0 0 10
18:00 3 3 5 1 0 0 0 0 0 0 0 0 0 12
18:15 0 2 3 0 0 0 0 0 0 0 0 0 0 5
18:30 0 0 2 0 0 0 0 0 0 0 0 0 0 2
18:45 1 3 0 0 0 0 0 0 0 0 0 0 0 4
19:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
19:15 1 2 1 0 0 0 0 0 0 0 0 0 0 4
19:30 1 2 2 0 0 0 0 0 0 0 0 0 0 5
19:45 2 6 2 0 0 0 0 0 0 0 0 0 0 10
20:00 0 6 0 0 0 0 0 0 0 0 0 0 0 6
20:15 1 1 2 0 0 0 0 0 0 0 0 0 0 4
20:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20:45 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:00 1 1 0 0 0 0 0 0 0 0 0 0 0 2
21:15 0 1 0 0 0 0 0 0 0 0 0 0 0 1
21:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
22:15 2 0 0 0 0 0 0 0 0 0 0 0 0 2
22:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
23:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23:45 0 1 0 1 0 0 0 0 0 0 0 0 0 2

87 189 97 10 383

23% 49% 25% 3% 100%

32 77 35 1 0 0 0 0 0 0 0 0 0 145

8% 20% 9% 0% 38%

08:00 11:00 07:30 11:45                   08:45

10 18 10 2                   34

55 112 62 9 0 0 0 0 0 0 0 0 0 238

14% 29% 16% 2% 62%

16:45 14:30 17:30 17:15 17:15

11 17 17 3                   45

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

50 13% 56 15% 60 16% 217 57%

Summary 25

Directional Peak Periods

All Classes

% PM
PM Peak Hour

383Colleen Way 12 18 17 23

Street Name Direction
Percentiles

15th  50th Average 85th 95th ADT

AM Volumes
% AM

Totals
% of Totals

Volume

AM Peak Hour
Volume

PM Volumes



Day: City: Santa Cruz

Date: Project #: CA18_8473_003

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

Thursday

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

Summary



Day: City: Santa Cruz

Date: Project #: CA18_8473_003e

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3
06:00 2 5 2 0 0 0 0 0 0 0 0 0 0 9
07:00 4 8 5 0 0 0 0 0 0 0 0 0 0 17
08:00 5 9 4 0 0 0 0 0 0 0 0 0 0 18
09:00 3 10 5 0 0 0 0 0 0 0 0 0 0 18
10:00 3 7 3 0 0 0 0 0 0 0 0 0 0 13
11:00 2 10 2 1 0 0 0 0 0 0 0 0 0 15
12:00 PM 3 10 1 1 0 0 0 0 0 0 0 0 0 15
13:00 6 5 1 0 0 0 0 0 0 0 0 0 0 12
14:00 2 5 4 1 0 0 0 0 0 0 0 0 0 12
15:00 3 6 4 1 0 0 0 0 0 0 0 0 0 14
16:00 3 4 3 0 0 0 0 0 0 0 0 0 0 10
17:00 3 3 2 1 0 0 0 0 0 0 0 0 0 9
18:00 1 6 3 0 0 0 0 0 0 0 0 0 0 10
19:00 2 3 1 0 0 0 0 0 0 0 0 0 0 6
20:00 0 3 1 0 0 0 0 0 0 0 0 0 0 4
21:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2
22:00 2 0 0 0 0 0 0 0 0 0 0 0 0 2
23:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1

45 98 42 5 190

24% 52% 22% 3% 100%

20 50 22 1 0 0 0 0 0 0 0 0 0 93

11% 26% 12% 1% 49%

08:00 09:00 07:00 11:00                   08:00

5 10 5 1                   18

25 48 20 4 0 0 0 0 0 0 0 0 0 97

13% 25% 11% 2% 51%

13:00 12:00 14:00 12:00 12:00

6 10 4 1                   15

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

35 18% 27 14% 19 10% 109 57%

East Bound

West Bound

95th

24

25

50th

18

18

ADT

190

193

Percentiles
Street Name

Colleen Way

Colleen Way

85th

22

23

Direction

PM Peak Hour

Average

17

18

15th 

11

12

SPEED

Directional Peak Periods

All Speeds

East Bound

9/27/2018

Volume

Volume

PM Volumes

Totals

Prepared by National Data & Surveying Services

Thursday

% PM

% AM

% of Totals

AM Peak Hour

Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

AM Volumes



Day: City: Santa Cruz

Date: Project #: CA18_8473_003w

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
07:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3
08:00 5 5 2 0 0 0 0 0 0 0 0 0 0 12
09:00 2 6 5 0 0 0 0 0 0 0 0 0 0 13
10:00 3 5 3 0 0 0 0 0 0 0 0 0 0 11
11:00 0 8 2 0 0 0 0 0 0 0 0 0 0 10
12:00 PM 4 4 6 1 0 0 0 0 0 0 0 0 0 15
13:00 2 9 3 0 0 0 0 0 0 0 0 0 0 14
14:00 4 6 3 0 0 0 0 0 0 0 0 0 0 13
15:00 2 6 7 0 0 0 0 0 0 0 0 0 0 15
16:00 3 6 1 1 0 0 0 0 0 0 0 0 0 11
17:00 6 13 10 1 0 0 0 0 0 0 0 0 0 30
18:00 3 2 7 1 0 0 0 0 0 0 0 0 0 13
19:00 3 9 4 0 0 0 0 0 0 0 0 0 0 16
20:00 1 5 1 0 0 0 0 0 0 0 0 0 0 7
21:00 1 0 0 0 0 0 0 0 0 0 0 0 0 1
22:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
23:00 0 2 0 1 0 0 0 0 0 0 0 0 0 3

42 91 55 5 193

22% 47% 28% 3% 100%

12 27 13 0 0 0 0 0 0 0 0 0 0 52

6% 14% 7% 27%

08:00 11:00 09:00                     09:00

5 8 5                     13

30 64 42 5 0 0 0 0 0 0 0 0 0 141

16% 33% 22% 3% 73%

17:00 17:00 17:00 12:00 17:00

6 13 10 1                   30

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

15 8% 29 15% 41 21% 108 56%

East Bound

West Bound

24

12

11

18

Percentiles
Street Name

Colleen Way

Colleen Way

85th

22

23

190

193

50th

18

25

Average

17

18

95th

PM Peak Hour

Direction

All Speeds

Volume

Directional Peak Periods

ADT15th 

AM Peak Hour

% AM

Thursday

Volume

PM Volumes

% PM

Totals
% of Totals

AM Volumes

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

West Bound



Day: City: Santa Cruz

Date: Project #: CA18_8473_003

Time < 15 15 ‐ 19 20 ‐ 24 25 ‐ 29 30 ‐ 34 35 ‐ 39 40 ‐ 44 45 ‐ 49 50 ‐ 54 55 ‐ 59 60 ‐ 64 65 ‐ 69 70 + Total

00:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:00 0 1 0 0 0 0 0 0 0 0 0 0 0 1
05:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3
06:00 3 5 2 0 0 0 0 0 0 0 0 0 0 10
07:00 5 9 6 0 0 0 0 0 0 0 0 0 0 20
08:00 10 14 6 0 0 0 0 0 0 0 0 0 0 30
09:00 5 16 10 0 0 0 0 0 0 0 0 0 0 31
10:00 6 12 6 0 0 0 0 0 0 0 0 0 0 24
11:00 2 18 4 1 0 0 0 0 0 0 0 0 0 25
12:00 PM 7 14 7 2 0 0 0 0 0 0 0 0 0 30
13:00 8 14 4 0 0 0 0 0 0 0 0 0 0 26
14:00 6 11 7 1 0 0 0 0 0 0 0 0 0 25
15:00 5 12 11 1 0 0 0 0 0 0 0 0 0 29
16:00 6 10 4 1 0 0 0 0 0 0 0 0 0 21
17:00 9 16 12 2 0 0 0 0 0 0 0 0 0 39
18:00 4 8 10 1 0 0 0 0 0 0 0 0 0 23
19:00 5 12 5 0 0 0 0 0 0 0 0 0 0 22
20:00 1 8 2 0 0 0 0 0 0 0 0 0 0 11
21:00 1 2 0 0 0 0 0 0 0 0 0 0 0 3
22:00 3 2 0 0 0 0 0 0 0 0 0 0 0 5
23:00 0 3 0 1 0 0 0 0 0 0 0 0 0 4

87 189 97 10 383

23% 49% 25% 3% 100%

32 77 35 1 0 0 0 0 0 0 0 0 0 145

8% 20% 9% 0% 38%

08:00 11:00 09:00 11:00                   09:00

10 18 10 1                   31

55 112 62 9 0 0 0 0 0 0 0 0 0 238

14% 29% 16% 2% 62%

17:00 17:00 17:00 12:00 17:00

9 16 12 2                   39

 AM 7‐9 NOON 12‐2 PM 4‐6 Off Peak Volumes

Volume % Volume % Volume % Volume %

50 13% 56 15% 60 16% 217 57%

Summary

Direction

12 383

Percentiles
Street Name

Colleen Way

85th

23

95th

25

50th

18 17

15th 

Prepared by National Data & Surveying Services

SPEED
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

9/27/2018

Summary

ADTAverage

Directional Peak Periods

AM Peak Hour

All Speeds

Totals
% of Totals

AM Volumes

% AM

Thursday

Volume

PM Volumes

% PM

PM Peak Hour

Volume



Day: City: Santa Cruz

Date: Project #: CA18_8473_003

NB SB EB WB

0 0 190 193

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 0   0   0   0     0   0   2   5   7  
00:15 0   0   0   0   0   0   4   3   7
00:30 0   0   0   0   0   0   3   5   8
00:45 0 0 0 0 0 0 6 15 2 15 8 30
01:00 0   0   0   0   0   0   2   1   3
01:15 0   0   0   0   0   0   3   4   7
01:30 0   0   0   0   0   0   3   6   9
01:45 0 0 0 0 0 0 4 12 3 14 7 26
02:00 0   0   0   1   1   0   0   2   3   5  
02:15 0   0   0   0     0   0   3   1   4  
02:30 0   0   0   0     0   0   3   8   11  
02:45 0 0 0 0 1 1 0 0 4 12 1 13 5 25
03:00 0   0   0   0     0   0   5   4   9  
03:15 0   0   0   0     0   0   3   6   9  
03:30 0   0   0   0     0   0   4   1   5  
03:45 0 0 0 0 0 0 2 14 4 15 6 29
04:00 0   0   0   0     0   0   3   3   6  
04:15 0   0   0   0     0   0   2   3   5  
04:30 0   0   0   0     0   0   1   1   2  
04:45 0 0 0 1 1 1 1 0 0 4 10 4 11 8 21
05:00 0   0   1   0   1   0   0   1   5   6  
05:15 0   0   1   0   1   0   0   2   9   11  
05:30 0   0   0   0     0   0   2   10   12  
05:45 0 0 1 3 0 1 3 0 0 4 9 6 30 10 39
06:00 0   0   6   0   6   0   0   5   7   12  
06:15 0   0   0   1   1   0   0   3   2   5  
06:30 0   0   1   0   1   0   0   0   2   2  
06:45 0 0 2 9 0 1 2 10 0 0 2 10 2 13 4 23
07:00 0   0   2   1   3   0   0   1   2   3  
07:15 0   0   4   0   4   0   0   2   2   4  
07:30 0   0   5   0   5   0   0   1   4   5  
07:45 0 0 6 17 2 3 8 20 0 0 2 6 8 16 10 22
08:00 0   0   8   2   10   0   0   1   5   6  
08:15 0   0   2   3   5   0   0   2   2   4  
08:30 0   0   3   3   6   0   0   0   0    
08:45 0 0 5 18 4 12 9 30 0 0 1 4 0 7 1 11
09:00 0   0   4   2   6   0   0   1   1   2  
09:15 0   0   8   2   10   0   0   1   0   1  
09:30 0   0   5   4   9   0   0   0   0    
09:45 0 0 1 18 5 13 6 31 0 0 0 2 0 1 3
10:00 0   0   3   3   6   0   0   1   2   3  
10:15 0   0   4   3   7   0   0   1   1   2  
10:30 0   0   2   3   5   0   0   0   0    
10:45 0 0 4 13 2 11 6 24 0 0 0 2 0 3 5
11:00 0   0   4   2   6   0   0   1   1   2  
11:15 0   0   6   3   9   0   0   0   0    
11:30 0   0   3   1   4   0   0   0   0    
11:45 0 0 2 15 4 10 6 25 0 0 0 1 2 3 2 4

TOTALS 93 52 145 97 141 238

SPLIT % 64.1% 35.9% 37.9% 40.8% 59.2% 62.1%

NB SB EB WB

0 0 190 193

AM Peak Hour 07:15 11:45 08:45 14:45 17:15 17:15

AM Pk Volume 23 17 34 16 32 45

Pk Hr Factor 0.719 0.850 0.850 0.800 0.800 0.938

7 ‐ 9 Volume 0 0 35 15 50 0 0 19 41 60

7 ‐ 9 Peak Hour 07:15 08:00 08:00 16:00 17:00 17:00

7 ‐ 9 Pk Volume 0  0  23  12  30  0  0  10  30  39 

Pk Hr Factor 0.000 0.000 0.719 0.750 0.750 0.000 0.000 0.625 0.750 0.813

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS
Total

383

PM Peak Hour

Pk Hr Factor

4 ‐ 6 Volume

22:15
22:30

PM Pk Volume

23:00
23:15
23:30
23:45

TOTALS

SPLIT %

DAILY TOTALS

22:45

20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00

18:15
18:30
18:45
19:00
19:15
19:30

15:45
16:00
16:15
16:30

19:45

17:00
17:15
17:30
17:45
18:00

13:15
13:30

16:45

14:00
14:15
14:30
14:45
15:00
15:15
15:30

13:45

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00

DAILY TOTALS
Total

383

Prepared by National Data & Surveying Services

VOLUME
Colleen Way Bet. Mulberry Dr & Maplethorpe Ln

Thursday

9/27/2018
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National Data & Surveying Services

Intersection Turning Movement CountLocation: Maplethorpe Ln & Soquel Dr
City: Soquel Project ID: 18-08472-001

Control: 2-Way Stop(NB/SB) Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 4 0 2 0 0 44 0 0 0 138 3 0 191
7:15 AM 1 0 0 0 6 0 2 0 1 83 0 0 0 181 2 0 276
7:30 AM 3 0 1 0 12 0 4 0 1 116 1 0 1 213 2 0 354
7:45 AM 0 0 1 0 6 0 6 0 1 164 2 0 0 318 3 0 501
8:00 AM 1 0 0 0 7 0 9 0 2 134 0 0 1 368 2 1 525
8:15 AM 0 0 2 0 0 0 6 0 2 151 0 0 2 329 3 0 495
8:30 AM 0 0 0 0 5 0 4 0 5 146 0 0 2 282 5 0 449
8:45 AM 0 0 0 0 1 0 1 0 3 116 0 0 0 253 2 1 377

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 5 0 4 0 41 0 34 0 15 954 3 0 6 2082 22 2 3168
APPROACH %'s : 55.56% 0.00% 44.44% 0.00% 54.67% 0.00% 45.33% 0.00% 1.54% 98.15% 0.31% 0.00% 0.28% 98.58% 1.04% 0.09%

PEAK HR : 07:45 AM 40 37 44 08:00 AM TOTAL
PEAK HR VOL : 1 0 3 0 18 0 25 0 10 595 2 0 5 1297 13 1 1970

PEAK HR FACTOR : 0.250 0.000 0.375 0.000 0.643 0.000 0.694 0.000 0.500 0.907 0.250 0.000 0.625 0.881 0.650 0.250

Headers NBL NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 0 1 0 2 0 6 0 9 321 2 0 0 114 2 4 462
4:15 PM 1 0 6 0 6 0 4 0 5 346 1 0 3 137 6 2 517
4:30 PM 0 0 1 0 3 0 4 0 4 387 3 0 1 117 3 0 523
4:45 PM 0 0 0 0 1 0 3 0 5 363 1 0 1 127 1 2 504
5:00 PM 2 0 2 0 4 0 4 0 9 327 0 0 1 130 5 2 486
5:15 PM 0 0 4 0 1 0 6 0 6 333 1 0 1 124 5 1 482
5:30 PM 0 0 0 0 4 0 3 0 9 353 0 0 0 99 5 0 473
5:45 PM 0 0 2 0 1 0 5 0 7 331 1 0 1 111 4 0 463

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 4 0 16 0 22 0 35 0 54 2761 9 0 8 959 31 11 3910
APPROACH %'s : 20.00% 0.00% 80.00% 0.00% 38.60% 0.00% 61.40% 0.00% 1.91% 97.77% 0.32% 0.00% 0.79% 95.04% 3.07% 1.09%

PEAK HR : 04:15 PM 290 289 296 04:30 PM TOTAL
PEAK HR VOL : 3 0 9 0 14 0 15 0 23 1423 5 0 6 511 15 6 2030

PEAK HR FACTOR : 0.375 0.000 0.375 0.000 0.583 0.000 0.938 0.000 0.639 0.919 0.417 0.000 0.500 0.932 0.625 0.750

Soquel Dr

  NORTHBOUND

Soquel Dr

0.884

  WESTBOUND

Maplethorpe Ln Maplethorpe Ln

  SOUTHBOUND

0.672 0.909

  EASTBOUND

  EASTBOUND
PM

AM

07:45 AM - 08:45 AM

  NORTHBOUND

0.500

9/25/2018
Total

0.9700.921

  WESTBOUND

0.909

0.938

  SOUTHBOUND

0.429 0.725

04:15 PM - 05:15 PM



National Data & Surveying Services

Intersection Turning Movement Count
Location: Maplethorpe Ln & Soquel Dr

City: Soquel Project ID: 18-08472-001
Control: 2-Way Stop(NB/SB) Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 4 0 2 0 0 42 0 0 0 136 3 0 187
7:15 AM 1 0 0 0 6 0 2 0 1 83 0 0 0 176 1 0 270
7:30 AM 3 0 1 0 11 0 4 0 1 113 1 0 1 213 2 0 350
7:45 AM 0 0 1 0 6 0 6 0 1 158 2 0 0 314 3 0 491
8:00 AM 1 0 0 0 7 0 9 0 2 132 0 0 1 362 2 1 517
8:15 AM 0 0 2 0 0 0 6 0 2 146 0 0 2 326 3 0 487
8:30 AM 0 0 0 0 5 0 4 0 5 144 0 0 2 273 5 0 438
8:45 AM 0 0 0 0 1 0 1 0 3 114 0 0 0 251 2 1 373

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 5 0 4 0 40 0 34 0 15 932 3 0 6 2051 21 2 3113
APPROACH %'s : 55.56% 0.00% 44.44% 0.00% 54.05% 0.00% 45.95% 0.00% 1.58% 98.11% 0.32% 0.00% 0.29% 98.61% 1.01% 0.10%

PEAK HR : 07:45 AM 40 37 44 TOTAL
PEAK HR VOL : 1 0 3 0 18 0 25 0 10 580 2 0 5 1275 13 1 1933

PEAK HR FACTOR : 0.25 0.000 0.375 0.000 0.643 0.000 0.694 0.000 0.500 0.918 0.250 0.000 0.625 0.881 0.650 0.250

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 0 1 0 2 0 6 0 9 320 2 0 0 112 2 4 459
4:15 PM 1 0 6 0 6 0 4 0 5 341 1 0 3 135 6 2 510
4:30 PM 0 0 1 0 3 0 4 0 4 382 3 0 1 115 3 0 516
4:45 PM 0 0 0 0 1 0 3 0 5 358 1 0 1 126 1 2 498
5:00 PM 2 0 2 0 4 0 4 0 9 324 0 0 1 126 5 2 479
5:15 PM 0 0 3 0 1 0 6 0 6 331 0 0 1 122 5 1 476
5:30 PM 0 0 0 0 4 0 3 0 9 351 0 0 0 98 5 0 470
5:45 PM 0 0 2 0 1 0 5 0 7 330 1 0 1 110 4 0 461

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 4 0 15 0 22 0 35 0 54 2737 8 0 8 944 31 11 3869
APPROACH %'s : 21.05% 0.00% 78.95% 0.00% 38.60% 0.00% 61.40% 0.00% 1.93% 97.78% 0.29% 0.00% 0.80% 94.97% 3.12% 1.11%

PEAK HR : 04:15 PM 290 289 296 TOTAL
PEAK HR VOL : 3 0 9 0 14 0 15 0 23 1405 5 0 6 502 15 6 2003

PEAK HR FACTOR : 0.38 0.000 0.375 0.000 0.583 0.000 0.938 0.000 0.639 0.920 0.417 0.000 0.500 0.930 0.625 0.750

Cars
Maplethorpe Ln Maplethorpe Ln Soquel Dr Soquel Dr

0.919 0.884

07:45 AM - 08:45 AM

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

9/25/2018

0.9700.429 0.725 0.921 0.906

04:15 PM - 05:15 PM

0.9350.500 0.672



National Data & Surveying Services

Intersection Turning Movement Count
Location: Maplethorpe Ln & Soquel Dr

City: Soquel Project ID: 18-08472-001
Control: 2-Way Stop(NB/SB) Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0 0 4
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 6
7:30 AM 0 0 0 0 1 0 0 0 0 3 0 0 0 0 0 0 4
7:45 AM 0 0 0 0 0 0 0 0 0 6 0 0 0 4 0 0 10
8:00 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 6 0 0 8
8:15 AM 0 0 0 0 0 0 0 0 0 5 0 0 0 3 0 0 8
8:30 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 9 0 0 11
8:45 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 2 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1 0 0 0 0 22 0 0 0 31 1 0 55
APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 96.88% 3.13% 0.00%

PEAK HR : 07:45 AM 40 37 44 TOTAL
PEAK HR VOL : 0 0 0 0 0 0 0 0 0 15 0 0 0 22 0 0 37

PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.625 0.000 0.000 0.000 0.611 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 3
4:15 PM 0 0 0 0 0 0 0 0 0 5 0 0 0 2 0 0 7
4:30 PM 0 0 0 0 0 0 0 0 0 5 0 0 0 2 0 0 7
4:45 PM 0 0 0 0 0 0 0 0 0 5 0 0 0 1 0 0 6
5:00 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 7
5:15 PM 0 0 1 0 0 0 0 0 0 2 1 0 0 2 0 0 6
5:30 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 3
5:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 1 0 0 0 0 0 0 24 1 0 0 15 0 0 41
APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 96.00% 4.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 04:15 PM 290 289 296 TOTAL
PEAK HR VOL : 0 0 0 0 0 0 0 0 0 18 0 0 0 9 0 0 27

PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.900 0.000 0.000 0.000 0.563 0.000 0.000

HT
Maplethorpe Ln Maplethorpe Ln Soquel Dr Soquel Dr

0.625 0.611

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

9/25/2018

04:15 PM - 05:15 PM

0.9640.900 0.563

07:45 AM - 08:45 AM

0.841



National Data & Surveying Services

Intersection Turning Movement Count
Location: Maplethorpe Ln & Soquel Dr

City: Soquel Project ID: 18-08472-001
Control: 2-Way Stop(NB/SB) Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 7 0 0 8
7:15 AM 1 0 0 0 0 0 0 0 0 2 0 0 0 4 0 0 7
7:30 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 3 0 0 5
7:45 AM 0 0 0 0 0 0 0 0 0 4 0 0 0 8 0 0 12
8:00 AM 0 0 0 0 0 0 1 0 0 7 0 0 0 3 0 0 11
8:15 AM 0 0 0 0 0 0 0 0 0 5 0 0 0 1 0 0 6
8:30 AM 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 3
8:45 AM 0 0 0 0 0 0 0 0 0 5 0 0 0 1 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 0 0 0 0 0 1 0 0 28 0 0 0 28 0 0 58
APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%

PEAK HR : 07:45 AM 40 37 44 TOTAL
PEAK HR VOL : 0 0 0 0 0 0 1 0 0 18 0 0 0 13 0 0 32

PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.643 0.000 0.000 0.000 0.406 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0 5
4:15 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
4:30 PM 0 0 0 0 1 0 0 0 0 3 0 0 0 6 0 0 10
4:45 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 5 1 0 8
5:00 PM 0 0 0 0 0 0 0 0 0 3 0 0 2 2 1 0 8
5:15 PM 0 0 0 0 0 0 0 0 0 8 0 0 0 4 0 0 12
5:30 PM 0 0 0 0 0 0 0 0 0 7 0 0 0 4 0 0 11
5:45 PM 0 0 0 0 0 0 0 0 1 3 0 0 0 4 0 0 8

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 1 0 0 0 1 31 0 0 2 27 2 0 64
APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 3.13% 96.88% 0.00% 0.00% 6.45% 87.10% 6.45% 0.00%

PEAK HR : 04:15 PM 290 289 296 TOTAL
PEAK HR VOL : 0 0 0 0 1 0 0 0 0 10 0 0 2 13 2 0 28

PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.833 0.000 0.000 0.250 0.542 0.500 0.000

Bikes
Maplethorpe Ln Maplethorpe Ln Soquel Dr Soquel Dr

0.250 0.643 0.406

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

9/25/2018

04:15 PM - 05:15 PM

0.7000.250 0.833 0.708

07:45 AM - 08:45 AM

0.667



National Data & Surveying Services

Intersection Turning Movement CountLocation: Maplethorpe Ln & Soquel Dr Project ID: 18-08472-001
City: Soquel Date: 9/25/2018

NS/EW Streets:

EB WB EB WB NB SB NB SB TOTAL
7:00 AM 0 1 0 0 0 0 0 0 1
7:15 AM 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 2 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 2 1 0 0 0 0 3
8:30 AM 0 0 0 2 0 0 0 0 2
8:45 AM 0 0 5 0 0 0 0 0 5

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 0 1 7 5 0 0 0 0 13
APPROACH %'s : 0.00% 100.00% 58.33% 41.67%

PEAK HR : 07:45 AM 39 36 43 TOTAL
PEAK HR VOL : 0 0 2 5 0 0 0 0 7

PEAK HR FACTOR : 0.250 0.625

Headers NEB NWB SEB SWB ENS ESB WNB WSB

EB WB EB WB NB SB NB SB TOTAL
4:00 PM 1 0 1 0 0 0 0 0 2
4:15 PM 0 1 1 1 0 0 0 0 3
4:30 PM 0 0 0 2 0 0 0 0 2
4:45 PM 0 1 0 0 0 0 0 0 1
5:00 PM 0 0 0 1 0 0 0 0 1
5:15 PM 0 1 1 2 0 0 0 0 4
5:30 PM 0 0 2 0 0 0 0 0 2
5:45 PM 2 0 0 1 0 0 0 0 3

EB WB EB WB NB SB NB SB TOTAL
TOTAL VOLUMES : 3 3 5 7 0 0 0 0 18
APPROACH %'s : 50.00% 50.00% 41.67% 58.33%

PEAK HR : 04:15 PM 287 286 293 TOTAL
PEAK HR VOL : 0 2 1 4 0 0 0 0 7

PEAK HR FACTOR : 0.500 0.250 0.500

AM NORTH LEG SOUTH LEG EAST LEG

Maplethorpe Ln Maplethorpe Ln Soquel Dr

0.5830.583

PM NORTH LEG SOUTH LEG EAST LEG WEST LEG

0.5830.500 0.625

Pedestrians (Crosswalks)

WEST LEG

07:45 AM - 08:45 AM

Soquel Dr

04:15 PM - 05:15 PM



Prepared by National Data & Surveying Services

ID: 18-08472-001 Day:

City: Soquel Date:

AM 25 0 18 0 AM

NOON 0 0 0 0 NOON

PM 15 0 14 0 PM

AM NOON PM PM NOON AM

0 1 0 0
0 15 0 13

2 511 0 1297

0 0 0 0 1 6 0 5

10 0 23 1 TEV 1970 0 2030 0 6 0 1

595 0 1423 2 PHF 0.94 0.97

2 0 5 0 0 0 1 0

AM NOON PM PM NOON AM

PM 0 3 0 9 PM

NOON 0 0 0 0 NOON

AM 0 1 0 3 AM

S
o

q
u

el D
r

07:00 AM - 09:00 AM

NONE

1323 0 529

Maplethorpe Ln

7

0

Maplethorpe Ln

SOUTHBOUND

04:00 PM - 06:00 PM

NORTHBOUND

1452

0

P
E

A
K

 H
O

U
R

S

Cars (AM)

NONE

04:15 PM - 05:15 PM

23

38

0

2-Way Stop(NB/SB)

S
o

q
u

el
 D

r

E
A

S
T

B
O

U
N

D

Peak Hour Turning Movement Count

11

Cars (PM) HT (PM)

Maplethorpe Ln & Soquel Dr

Tuesday
09/25/2018

CONTROL

W
E

S
T

B
O

U
N

D

07:45 AM - 08:45 AM

Cars (NOON)

Pedestrians (Crosswalks)

HT (NOON)

617

C
O

U
N

T
 P

E
R

IO
D

S

HT (AM)

NOONAM PM

4 

0 

0 

0 2 0 0 0 0 

0 5 2 0 1 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

PM

AM

AM

NOON

PM

PM

NOON

AM

AM

NOON

PM

NOON

0

22

0

0

15

0
0 0 0

0 0 0

N/A

N/A

N/A

N/A

N/A

N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

5

1275

13

2

580

10

2
5

0 1
8

1 0 3

N/A

N/A

N/A

N/A

N/A

N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

6

502

15

5

1405

23

1
5

0 1
4

3 0 9

0

9

0

0

18

0

0 0 0

0 0 0

N
O
O
N

P
M

A
M

N
O
O
N

A
M

P
M

N
O
O
N

A
M

P
M

N
O
O
N

P
M

A
M
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FIELD OBSERVATIONS 

 

 

 

  



# Time Delay (s)

1 7:28 AM 10 Avg. Delay (s) 13

2 7:29 AM 6

Avg. Delay during 

Peak Hour (s) 25

3 7:30 AM 2

4 7:31 AM 10

5 7:34 AM 6

6 7:35 AM 8

7 7:36 AM 2

8 7:37 AM 4

9 7:38 AM 4

10 7:39 AM 2

11 7:40 AM 4

12 7:41 AM 8

13 7:44 AM 8

14 7:44 AM 18

15 7:44 AM 5

16 7:45 AM 22

17 7:46 AM 4

18 7:47 AM 27

19 7:48 AM 56

20 7:53 AM 14

21 7:57 AM 4

22 8:03 AM 50

23 8:04 AM 22

Notes:

Bold  denotes peak hour

Field Observations: Southbound Left Turn Delay
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3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 1

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 10 595 2 1 5 1297 13 1 0 3 18 0
Future Volume (Veh/h) 10 595 2 1 5 1297 13 1 0 3 18 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.94 0.88 0.88 0.88 0.50 0.50 0.50 0.67 0.67
Hourly flow rate (vph) 11 654 2 0 6 1474 15 2 0 6 27 0
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 731
pX, platoon unblocked 0.62 0.00 0.62 0.62 0.62 0.62
vC, conflicting volume 1489 0 663 1452 2185 335 1848 2178
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 570 0 663 509 1689 335 1148 1679
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s)
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 98 0 99 99 100 99 71 100
cM capacity (veh/h) 630 0 929 257 57 662 94 58

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 11 436 220 6 983 506 8 64
Volume Left 11 0 0 6 0 0 2 27
Volume Right 0 0 2 0 0 15 6 37
cSH 630 1700 1700 929 1700 1700 475 223
Volume to Capacity 0.02 0.26 0.13 0.01 0.58 0.30 0.02 0.29
Queue Length 95th (ft) 1 0 0 0 0 0 1 29
Control Delay (s) 10.8 0.0 0.0 8.9 0.0 0.0 12.7 30.6
Lane LOS B A B D
Approach Delay (s) 0.2 0.0 12.7 30.6
Approach LOS B D

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15



3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 2

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 25
Future Volume (Veh/h) 25
Sign Control
Grade
Peak Hour Factor 0.67
Hourly flow rate (vph) 37
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 3
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked 0.62
vC, conflicting volume 744
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 95
cM capacity (veh/h) 678

Direction, Lane #



3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 1

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 23 1423 5 6 6 511 15 3 0 9 14 0
Future Volume (Veh/h) 23 1423 5 6 6 511 15 3 0 9 14 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.91 0.91 0.91 0.91 0.43 0.43 0.43 0.73 0.73
Hourly flow rate (vph) 25 1547 5 0 7 562 16 7 0 21 19 0
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 731
pX, platoon unblocked 0.89 0.00 0.89 0.89 0.89 0.89
vC, conflicting volume 578 0 1559 1912 2198 783 1428 2193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 0 1559 1776 2098 783 1232 2092
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s)
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 98 0 98 84 100 94 83 100
cM capacity (veh/h) 1155 0 427 45 45 339 109 45

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 25 1031 521 7 375 203 28 40
Volume Left 25 0 0 7 0 0 7 19
Volume Right 0 0 5 0 0 16 21 21
cSH 1155 1700 1700 427 1700 1700 128 230
Volume to Capacity 0.02 0.61 0.31 0.02 0.22 0.12 0.22 0.17
Queue Length 95th (ft) 2 0 0 1 0 0 20 15
Control Delay (s) 8.2 0.0 0.0 13.6 0.0 0.0 40.9 25.9
Lane LOS A B E D
Approach Delay (s) 0.1 0.2 40.9 25.9
Approach LOS E D

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15



3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 2

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 15
Future Volume (Veh/h) 15
Sign Control
Grade
Peak Hour Factor 0.73
Hourly flow rate (vph) 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 3
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked 0.89
vC, conflicting volume 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 98
cM capacity (veh/h) 969

Direction, Lane #



3300 Maplethorpe Lane Existing Plus Project
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 1

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 11 595 2 1 5 1297 14 1 0 3 21 0
Future Volume (Veh/h) 11 595 2 1 5 1297 14 1 0 3 21 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.94 0.88 0.88 0.88 0.50 0.50 0.50 0.67 0.67
Hourly flow rate (vph) 12 654 2 0 6 1474 16 2 0 6 31 0
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 731
pX, platoon unblocked 0.62 0.00 0.62 0.62 0.62 0.62
vC, conflicting volume 1490 0 663 1456 2188 335 1851 2181
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 571 0 663 516 1694 335 1152 1683
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s)
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 98 0 99 99 100 99 67 100
cM capacity (veh/h) 629 0 929 252 56 662 93 57

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 12 436 220 6 983 507 8 73
Volume Left 12 0 0 6 0 0 2 31
Volume Right 0 0 2 0 0 16 6 42
cSH 629 1700 1700 929 1700 1700 471 220
Volume to Capacity 0.02 0.26 0.13 0.01 0.58 0.30 0.02 0.33
Queue Length 95th (ft) 1 0 0 0 0 0 1 35
Control Delay (s) 10.8 0.0 0.0 8.9 0.0 0.0 12.8 32.3
Lane LOS B A B D
Approach Delay (s) 0.2 0.0 12.8 32.3
Approach LOS B D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15



3300 Maplethorpe Lane Existing Plus Project
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 2

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 28
Future Volume (Veh/h) 28
Sign Control
Grade
Peak Hour Factor 0.67
Hourly flow rate (vph) 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 3
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked 0.62
vC, conflicting volume 745
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 94
cM capacity (veh/h) 678

Direction, Lane #



3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 1

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 27 1423 5 6 6 511 18 3 0 9 16 0
Future Volume (Veh/h) 27 1423 5 6 6 511 18 3 0 9 16 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.91 0.91 0.91 0.91 0.43 0.43 0.43 0.73 0.73
Hourly flow rate (vph) 29 1547 5 0 7 562 20 7 0 21 22 0
Pedestrians 7
Lane Width (ft) 12.0
Walking Speed (ft/s) 3.5
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 731
pX, platoon unblocked 0.89 0.00 0.89 0.89 0.89 0.89
vC, conflicting volume 582 0 1559 1921 2210 783 1438 2203
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 0 1559 1784 2110 783 1241 2102
tC, single (s) 4.1 0.0 4.1 7.5 6.5 6.9 7.5 6.5
tC, 2 stage (s)
tF (s) 2.2 0.0 2.2 3.5 4.0 3.3 3.5 4.0
p0 queue free % 97 0 98 84 100 94 79 100
cM capacity (veh/h) 1153 0 427 44 44 339 107 44

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 29 1031 521 7 375 207 28 45
Volume Left 29 0 0 7 0 0 7 22
Volume Right 0 0 5 0 0 20 21 23
cSH 1153 1700 1700 427 1700 1700 126 219
Volume to Capacity 0.03 0.61 0.31 0.02 0.22 0.12 0.22 0.21
Queue Length 95th (ft) 2 0 0 1 0 0 20 19
Control Delay (s) 8.2 0.0 0.0 13.6 0.0 0.0 41.6 27.5
Lane LOS A B E D
Approach Delay (s) 0.2 0.2 41.6 27.5
Approach LOS E D

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15



3300 Maplethorpe Lane Existing
1: Maplethorope Ln/Maplethorpe Ln & Soquel Dr Timing Plan: AM

Kimley-Horn and Associates Synchro 9 Report
HCM Unsignalized Intersection Capacity Analysis Page 2

Movement SBR
Lane Configurations
Traffic Volume (veh/h) 17
Future Volume (Veh/h) 17
Sign Control
Grade
Peak Hour Factor 0.73
Hourly flow rate (vph) 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 3
Median type
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked 0.89
vC, conflicting volume 291
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0
tC, single (s) 6.9
tC, 2 stage (s)
tF (s) 3.3
p0 queue free % 98
cM capacity (veh/h) 968

Direction, Lane #
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MEMORANDUM 
 

To: John Swift, Swift Consulting Services, Inc. 

From: Frederik Venter P.E. and Jacob Mirabella, Kimley-Horn and Associates, Inc. 

Date: December 4, 2018 

Subject: Addendum to 3300 Maplethorpe Lane Traffic Impact Study and Traffic Calming 

 
The objective of this addendum is to provide an update to the 3300 Maplethorpe Lane Traffic Impact 
Study and Traffic Calming Memorandum prepared by Kimley-Horn and dated November 13, 2018. The 
previous memorandum incorrectly referenced municipal County municipal code 24.12.160-33. The 
corrected code reference is 13.30.110(e), which states the following: 

 

“13.30.110 PROHIBITED VEGETATION – NUISANCE. 

No person shall allow to exist any of the following, on property either owned by that person or property for 

which the person is responsible, as specified by Chapters 13.30 and 15.20 of this code: 

 (e)    The existence of any branches or foliage which interfere with visibility on, or use of, or access to, any 

portion of any street improved for vehicular or pedestrian travel;” 
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3300 Maplethorpe Lane – Proposed Residential Development, APN 037-121-60 
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3300 MAPLETHORPE LANE  
PROPOSED RESIDENTIAL DEVELOPMENT  

APN 037-121-60  
 

BIOTIC REPORT 
October 12, 2018 

 
1.0 INTRODUCTION 

 
An 11-unit residential development is proposed for a property on Maplethorpe Lane in the Soquel area of 

Santa Cruz County. The property encompasses approximately 3.5 acres on APN 037-121-60. The 

property is located along the east side of Maplethorpe Lane, north of Soquel Drive (Figure 1). The 

property is currently partially developed with greenhouses. The property is irregularly shaped and 

extends easterly to include a portion of an unnamed creek. The property is located within the County’s 

urban services area. 

 

The proposed project is an 11-unit housing complex, with vehicular entry from Maplethorpe Lane.  The 

configuration of the proposed subdivision is depicted on the Site Plan (C2G Civil Consultants Group, 

Inc., plans dated 9/2718). Project features include a driveway from Maplethorpe Lane, 11 detached 

buildings, internal driveways and parking spaces, a parklet, and stormwater treatment/infiltration 

chambers. A new drainage pipe and storm drain inlet is proposed from the infiltration chambers, 

connecting to an existing storm drain that leads to the creek. Project development will require grading to 

accommodate the residential development and construction of the stormwater chambers. The project also 

proposes to sell three areas along the perimeter of the parcel (encompassing 0.32 acre) to adjoining 

landowners.  

 

At the project site, the creek meets the definition of an arroyo under County Code; therefore, the project 

is subject to a 50-foot riparian corridor setback and an additional 10-foot construction setback. The 

residential buildings and parking areas will be located outside this County-designated riparian corridor 

and setback. The proposed stormwater treatment/infiltrations chambers, storm drain pipe and storm drain 

inlet are proposed within the 50-foot riparian setback area. 

 

The Biotic Resources Group assessed the biotic resources of the property. The focus of the assessment was 

to identify sensitive biotic resources within the project area and evaluate the proposed activities relative to 

such resources. 

 

Specific tasks conducted for this study include: 

 • Characterize and map the major plant communities on the property;  

 • Identify sensitive biotic resources, including plant and wildlife species of concern, within areas 

proposed for development activities,  

 • Evaluate the potential effects of the proposed project on sensitive biotic resources and recommend 

measures to avoid or reduce such impacts.  

 
Intended Use of this Report 
The findings presented in this biological report are intended for the sole use of the property owner (John Swift), his 

representatives, and Santa Cruz County in evaluating the proposed residential development project. The findings presented by the 

Biotic Resources Group in this report are for information purposes only; they are not intended to represent the interpretation of 

any State, Federal or County law or ordinance pertaining to permitting actions within sensitive habitat or endangered species. 

The interpretation of such laws and/or ordinances is the responsibility of the applicable governing body. 
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Figure 1. Project Location on USGS Soquel Topographic Map 

Project Location 
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2.0 METHODOLOGY  
 

A survey to document site conditions and biotic resources on the property was conducted in October 2017 

and April 2018 by Kathleen Lyons (plant ecologist) and Dana Bland (wildlife biologist).  Study 

methodology included a field reconnaissance survey, aerial photograph interpretation, and accessing 

electronic databases. Database searches were conducted; the California Natural Diversity Data Base 

(CNDDB) “RareFind” (2018) and the California Native Plant Society (CNPS) Rare Plant Electronic 

Inventory (2018) for the Soquel and surrounding quadrangles were accessed. 

Prior to conducting the field surveys, a potential list of special status or sensitive species was reviewed, 

utilizing species recognized by California Department of Fish and Wildlife (CDFW), US Fish and Wildlife 

Service (USFWS), and California Native Plant Society (CNPS). The proposed residential development area 

was walked and the oak and riparian woodlands were traversed. The major plant community types on the 

property, based on the classification system developed by CNDDB's California Terrestrial Natural 

Communities (CDFG 2010) and A Manual of California Vegetation (Sawyer and Keeler-Wolf 1995) and as 

amended to reflect site conditions, were mapped during the field survey.  Plant community types as 

recognized by CDFW were used to the greatest extent feasible, however, modifications to the classification 

system’s nomenclature were made, as necessary, to accurately describe the sites resources, particularly for 

areas that the CDFG system provides no suitable classification. The plant communities were mapped onto 

an aerial photo (Figure 2). The Jepson Manual (2012) was the principal taxonomic reference used for the 

botanical work.  

 

3.0 ENVIRONMENTAL SETTING 
 

The Maplethorpe Lane property lies at the mid-portion of the geographic area known as the Central Coast 

Range and extends eastward to the San Francisco Bay Area Range.  The property supports five plant 

community types: oak woodland, non-native annual grassland, riparian woodland, blackberry scrub, and 

landscaped areas (non-native trees and groundcovers). Each vegetation type, its California vegetation code, 

and state ranking (rarity) are listed in Table 1. The location of these communities is depicted on Figure 2. 

The soils on the property are mapped as Watsonville loam, 2-15 percent slopes (177) and Tierra-

Watsonville complex, 30 to 50 percent slopes (175) (NRCS, 2018).  

 

Table 1. Vegetation Types, Maplethorpe Lane Property 
CaCode1 Vegetation Type Plant Association  State Ranking2 

42.026.22 Non-native Grassland/Ruderal Wild Oat/ Ryegrass– Filaree/ Cat’s 
ear/Iceplant/Bur Clover 

None 

61.201.00 Riparian Woodland Willow/ Coast Live Oak/Big Leaf Maple – 
California Blackberry/Poison Oak 

S4 

71.060.02 Coast Live Oak Woodland Coast Live Oak– California Blackberry/Ripgut 
Brome/Miner’s Lettuce 

S4 

63.901.05 Blackberry Scrub California Blackberry– Poison Oak S3 

None Landscaped Areas  Coast Redwood (in containers)/Pittosporum None 
1 – California vegetation code as per CDFG (September, 2010); 2- Vegetation types are ranked between S1 and S5.  For vegetation types with 
ranks of S1-S3, all associations within the type are considered to be highly imperiled. 
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Figure 2. Existing Vegetation Types on Aerial Photo  

 

3.1  Non-native Grassland/Ruderal  
The central portion of the property supports non-native grassland and ruderal (weedy areas). The 

grassland is periodically mowed so it appears to be a non-irrigated lawn. Areas along the slope abutting 

the greenhouses support weedy plants. This vegetation type was observed to support wild oat (Avena 

fatua), perennial ryegrass (Lolium perennis), rattlesnake grass (Briza maxima), cat’s ear (Hypochaeris 

radicata), geranium (Geranium dissectum), scarlet pimpernel (Anagallis arvensis), and filaree (Erodium 

botrys). The slope north of the greenhouses was observed to support wild oat, bur clover (Medicago 

polymorpha), rattail fescue (Festuca myuros), iceplant (Carpobrotus edulis), wild radish (Raphanus 

sativa), scarlet pimpernel, bird of paradise (Caesalpinia sp.), jubata grass (Cortederia jubata), vetch 

(Vicia sativa), and rose clover (Trifolium hirtum). The character of the grassland is depicted in Figure 3. 

 

Wildlife Resources.   The non-native grassland habitat provides little value to native wildlife, due to its 

fragmented nature at this site, mowing, and the predominance of non-native vegetation.  The weedy, 

grassy areas do provide some forage for wildlife that can tolerate the high human presence in and around 

the site such as rock dove (Columba livia), California towhee (Pipilo crissalis), and Botta’s pocket 

gopher (Thomomys bottae). 
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Figure 3. Non-native Grassland in North-Central Portion of Property 

 

3.2  Riparian Woodland 
The eastern property line supports a portion of an intermittent creek. This unnamed creek is a tributary to 

Noble Gulch; Noble Gulch ultimately empties into Soquel Creek in Capitola. The creek supports a band 

of riparian woodland; this woodland occurs along the bank and extends westward up the slope and top of 

bank. The canopy of riparian trees extends outward from the top of bank, as depicted on Figures 2 and 4.  

The vegetation is co-dominated by coast live oak (Quercus agrifolia), willow (Salix spp.), and big leaf 

maple (Acer macrophyllum). Other tree species include California bay (Umbellularia californica) and 

non-native Prunus, Photinia, and Pittosporum. The riparian woodland understory is dense with 

California blackberry (Rubus ursinus), poison oak (Toxicodendron diversilobum), sword fern 

(Polystichum munitum), coffee berry (Frangula californica), wood fern (Dryopteris arguta), horsetail 

(Equisetum arvense), yerba buena (Clinopodium douglasii), and Santa Barbara sedge (Carex barbarae). 

Non-native species are also present, including calla lily (Zantedeschia sp.), Bermuda buttercup (Oxalis 

pes-caprae), Italian thistle (Carduus pycnocephalus), cape ivy (Delairea odorata), and bull thistle 

(Cirsium vulgare).  

 
Wildlife Resources.  The riparian habitat on the property provides the cover, forage, nesting opportunities 

for some birds and mammals, seasonal source of drinking water, and moist microclimate along the creek 

and embankments in the understory.  The value of this riparian is moderated by the proximity to 

residential uses and high human activity.  Common wildlife species expected to occur in riparian habitat 

on the property include California slender salamander (Batrachoseps attenuatus), scrub jay (Aphelocoma 

californica), acorn woodpecker (Melanerpes formicivorus), black phoebe (Sayornis nigricans), western 

gray squirrel (Sciurus griseus), and raccoon (Procyon lotor).  This intermittent creek does not support 

any fish. 
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Figure 4. Riparian Woodland along Intermittent Creek  

 

3.3 Coast Live Oak Woodland 
The property supports oak woodland which is characterized by the presence of coast live oak trees. 

Dense woodland areas, where there is a closed canopy and relatively undisturbed ground surface, has 

been identified as prime oak woodland (see Figure 2). This woodland type occurs westward of the 

riparian woodland and along the western property line.  The other oak woodland areas on the property 

are degraded due to land uses within the understory, such as seasonal mowing, play structures, and 

former greenhouse activities. In addition to coast live oak, the woodland supports scattered Monterey 

pine (Pinus radiata), willow, California blackberry, ripgut brome (Bromus diandrus), Bermuda 

buttercup, miner’s lettuce (Montia perfoliata), and bedstraw (Galium sp.). The character of the woodland 

is depicted in Figure 5.  

 

Wildlife Resources.  The use of the oak woodland habitat by wildlife is expected to be similar to that 

described above for the riparian woodland.  The value of the oak woodland in the area of proposed Unit 

#9 lacks any understory vegetation or downed woody debris, and thus has less diversity of niches for 

wildlife, such as found in the oak woodland areas just to the north of Unit #9 which will not be disturbed 

by the project.  A large San Francisco dusky-footed woodrat (Neotoma fuscipes annectens) house was 

observed in the more intact oak woodland and is located approximately70 feet north of proposed Unit #9. 
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Figure 5. Oak Woodland, prime 

 

3.4 Blackberry Scrub 
A small area of blackberry scrub grows westward of the riparian woodland. This scrub is dominated by 

California blackberry and poison oak. Figure 6 shows the blackberry scrub. 

 

Wildlife Resources.  This habitat type is expected to be similar to that described above for riparian 

woodland for use by wildlife.  The berries provide forage and the thicket provides cover and nesting 

opportunities for several native wildlife species. 

 

 

 
Figure 6. Blackberry Scrub  

 

3.5 Landscaped Areas  
The southern edge of the property as well as areas along the east side of the existing greenhouses 

supports landscaped areas. Several coast redwoods (Sequoia sempervirens) grow within concrete 

containers along the property line. Other landscape trees include Photinia and Pittosporum.  
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Wildlife Resources.  The landscape tree habitat on the property provide occasional nesting, foraging or 

roosting habitat primarily for native birds, similar to described above for the oak woodland. 

 

 

4.0  REGULATED AND SENSITIVE HABITATS 
 
4.1 Regulated Habitats 
California Department of Fish and Wildlife (CDFW) is a trustee agency that has jurisdiction under 

Section 1600 et seq. of the CDFG Code. Under Sections 1600-1603 of the California Fish and Game 

Code, CDFW regulates all diversions, obstructions, or changes to the natural flow or bed, channel or 

bank of any river, stream or lake which supports fish or wildlife. Along watercourses, CDFW’s 

jurisdictional limit typically extends to the top of bank or to the edge of riparian habitat if such habitat 

extends beyond top of bank (outer drip line), whichever is greater. The unnamed creek on the subject 

property is within the regulatory jurisdiction of CDFW; CDFW jurisdiction extends to the top-of-bank or 

outer edge of riparian vegetation, whichever is greater. Any activity this area, including vegetation removal, 

would occur in CDFW’s regulatory jurisdiction and may require a permit from CDFW under Code 1600 

(Streambed Alteration Agreement) (pending confirmation by this agency). Project actions will occur outside 

CDFW regulated areas.  

 

Water quality in California is governed by the Porter-Cologne Water Quality Control Act and 

certification authority under Section 401 of the Clean Water Act, as administered by the Regional Water 

Quality Control Board (RWQCB). The Section 401 water quality certification program allows the State 

to ensure that activities requiring a Federal permit or license comply with State water quality standards. 

Water quality certification must be based on a finding that the proposed discharge will comply with 

water quality standards which are in the regional board’s basin plans. The Porter-Cologne Act requires 

any person discharging waste or proposing to discharge waste in any region that could affect the quality 

of the waters of the state to file a report of waste discharge. The RWQCB issues a permit or waiver that 

includes implementing water quality control plans that consider the beneficial uses to be protected.  

Waters of the State subject to RWQCB regulation extend to the top of bank, as well as isolated 

water/wetland features and saline waters.  Should there be no Section 404 nexus (i.e., isolated feature not 

subject to USACE jurisdiction); a report of waste discharge (ROWD) should be filed with the RWQCB. 

The RWQCB interprets waste to include fill placed into water bodies. The unnamed creek on the subject 

property is within the regulatory jurisdiction of RWQCB; RWQCB jurisdiction extends to the top-of-bank. 

Any activity this area, including vegetation removal, would occur in RWQCB’s regulatory jurisdiction; this 

work may require a permit from RWQCB under Section 401 (Water Quality Certification) (pending 

confirmation by this agency). Project actions will occur outside RWQCB regulated areas.  

 

The US Army Corps of Engineers (USACE) regulates activities within waters of the United States pursuant 

to congressional acts: Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water 

Act (1977, as amended). Section 10 of the Rivers and Harbors Act requires a permit for any work in, over, 

or under navigable waters of the United States. Navigable waters are defined as those waters subject to 

the ebb and flow of the tide to the Mean High Water mark (tidal areas) or below the Ordinary High 

Water mark (freshwater areas). The unnamed creek up to the Ordinary High Water Mark is within the 

regulatory jurisdiction of USACE. If any fill is placed below the OHWM of the creek, it would be within 

USACE’s regulatory jurisdiction; this work may require a permit from USACE under Section 404 of the 

Clean Water Act (pending confirmation by this agency). Project actions will occur outside USACE 

regulated areas.  
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4.2 Sensitive Habitats 
Sensitive habitats are defined by local, State, or Federal agencies as those habitats that support special status 

species, provide important habitat values for wildlife, represent areas of unusual or regionally restricted 

habitat types, and/or provide high biological diversity (Santa Cruz County Code and CDFW).  The riparian 

woodland of the subject property is considered sensitive under County Code. At the project site, the creek 

meets the definition of an arroyo under County Code; therefore, the project is subject to a 50-foot 

riparian corridor setback. No structures are allowed within the riparian corridor and its setback area 

unless the County grants a riparian exception. The site plan depicts all roads and residences outside the 

riparian woodland and the 50-foot riparian setback area. The proposed stormwater infiltration chambers, 

a drain pipe, and new storm drain inlet are located within the 50-foot riparian setback area. No riparian 

vegetation will be removed to accommodate the project.  

 

CDFW classifies and ranks the State’s natural communities to assist in the determining the level of rarity 

and imperilment.  Vegetation types are ranked between S1 and S5.  For vegetation types with ranks of 

S1-S3, all associations within the type are considered to be highly imperiled. If a vegetation alliance is 

ranked as S4 or S5, these alliances are generally considered common enough to not be of concern; 

however, it does not mean that certain associations contained within them are not rare (CDFG, 2007 and 

2010).  The blackberry scrub on the subject property is ranked as sensitive (i.e., S3) by CDFW. 

 

 

5.0 SPECIAL STATUS SPECIES 
 
5.1 Special Status Plants 
The biotic review focused on special status plant species that are officially listed by the State and/or 

Federal government and CNPS List 1B. No special status plant species have been recorded for this 

property as per the CNDDB. The species evaluated for potential occurrence on the property, as per 

CNDDB records, are listed on Table 2.  

 

Of the special status plant species evaluated for their potential to occur on the property (see Table 2), 

only two species, have been documented in the greater project vicinity. The Santa Cruz tarplant 

(Holocarpha macradenia) is known from the Soquel Hills along Fairway Drive, Anna Jean Cummings 

Park, and from inland portions of Twin Lakes State Beach. The Fairway Drive population is located 

approximately 0.5-mile northeast of the subject property. The other two sites are located two-plus miles 

to the east and southwest of the subject property, respectively, where the species occupies coastal prairie 

grassland. Although the biotic review was conducted outside the blooming period of this species 

(typically blooms July-September), the potential presence of this species is considered low due to the 

compacted condition of the grassland soil and evidence of previous activities on the site (turf-like 

mowing regime).  

 

The Santa Cruz clover (Trifolium buckwestiorum) is known from the SeaCrest Development in Soquel. 

This occurrence is located approximately two miles to the east of the subject property, where the species 

occupies mesic areas in coastal prairie grassland. The biotic review was conducted within the blooming 

period of this species (typically blooms March - April). No individuals were observed during the April 

site visit and the potential presence of this species is considered low due to the compacted condition of 

the grassland and lack of mesic microhabitat conditions needed for the species growth.  

 

The site does not support suitable habitat for special status plant species and none were observed, or are 

predicted to occur, on the property. 
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Table 2. List of Special Status Plant Species with Potential to Occur at Maplethorpe Lane Property, October 2018  

Scientific Name Common Name Lifeform Rare Plant Rank CESA FESA 
Potential to Occur on 
Subject Property 

Amsinckia lunaris bent-flowered fiddleneck annual herb 1B.2 None None Low, not observed 

Arctostaphylos andersonii Anderson's manzanita perennial evergreen shrub 1B.2 None None Low, not observed 

Arctostaphylos glutinosa Schreiber's manzanita perennial evergreen shrub 1B.2 None None Low, not observed 

Arctostaphylos ohloneana Ohlone manzanita evergreen shrub 1B.1 None None Low, not observed 

Arctostaphylos pajaroensis Pajaro manzanita perennial evergreen shrub 1B.1 None None Low, not observed 

Arctostaphylos silvicola Bonny Doon manzanita perennial evergreen shrub 1B.2 None None Low, not observed 

Arenaria paludicola marsh sandwort perennial stoloniferous herb 1B.1 CE FE Low, no suitable habitat 

Calyptridium parryi var. 
hesseae 

Santa Cruz Mountains 
pussypaws 

annual herb 1B.1 None None Low, no suitable habitat 

Campanula californica swamp harebell perennial rhizomatous herb 1B.2 None None Low, no suitable habitat 

Carex saliniformis deceiving sedge perennial rhizomatous herb 1B.2 None None Low, no suitable habitat 

Chorizanthe pungens var. 
hartwegiana 

Ben Lomond spineflower annual herb 1B.1 None FE Low, no suitable habitat 

Chorizanthe robusta var. 
hartwegii 

Scotts Valley spineflower annual herb 1B.1 None FE Low, no suitable habitat 

Chorizanthe robusta var. 
robusta 

robust spineflower annual herb 1B.1 None FE Low, no suitable habitat 

Collinsia multicolor San Francisco collinsia annual herb 1B.2 None None Low, not observed 

Dacryophyllum falcifolium tear drop moss herb 1B.3 None None Low, no suitable habitat 

Eriogonum nudum var. 
decurrens 

Ben Lomond buckwheat perennial herb 1B.1 None None Low, no suitable habitat 

Erysimum teretifolium Santa Cruz wallflower perennial herb 1B.1 CE FE Low, no suitable habitat 

Fissidens pauperculus minute pocket moss moss 1B.2 None None Low, no suitable habitat 

Grindelia hirsutula var. 
maritima 

San Francisco gumplant perennial herb 3.2 None None Low, not observed 

Hoita strobilina Loma Prieta hoita perennial herb 1B.1 None None Low, no suitable habitat 
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Table 2. List of Special Status Plant Species with Potential to Occur at Maplethorpe Lane Property, October 2018  

Scientific Name Common Name Lifeform Rare Plant Rank CESA FESA 
Potential to Occur on 
Subject Property 

Holocarpha macradenia Santa Cruz tarplant annual herb 1B.1 CE FT Low 

Horkelia cuneata ssp. sericea Kellogg's horkelia perennial herb 1B.1 None None Low, not observed 

Horkelia marinensis Point Reyes horkelia perennial herb 1B.2 None None Low, not observed 

Lessingia micradenia var. 
glabrata 

smooth lessingia annual herb 1B.2 None None Low, no suitable habitat 

Malacothamnus arcuatus arcuate bush-mallow perennial evergreen shrub 1B.2 None None Low, no suitable habitat 

Microseris paludosa marsh microseris perennial herb 1B.2 None None Low, no suitable habitat 

Monolopia gracilens woodland woolythreads annual herb 1B.2 None None Low, no suitable habitat 

Pedicularis dudleyi Dudley's lousewort perennial herb 1B.2 CR None Low, no suitable habitat 

Penstemon rattanii var. kleei 
Santa Cruz Mountains 
beardtongue 

perennial herb 1B.2 None None Low, no suitable habitat 

Pentachaeta bellidiflora white-rayed pentachaeta annual herb 1B.1 CE FE Low 

Piperia candida white-flowered rein orchid perennial herb 1B.2 None None Low, no suitable habitat 

Plagiobothrys chorisianus var. 
chorisianus 

Choris' popcorn-flower annual herb 1B.2 None None Low, not observed 

Plagiobothrys diffusus 
San Francisco popcorn-
flower 

annual herb 1B.1 CE None Low, not observed 

Polygonum hickmanii Scotts Valley polygonum annual herb 1B.1 CE FE Low, no suitable habitat 

Rosa pinetorum pine rose perennial shrub 1B.2 None None Low, not observed 

Silene verecunda ssp. 
verecunda 

San Francisco campion perennial herb 1B.2 None None Low, not observed 

Stebbinsoseris decipiens Santa Cruz microseris annual herb 1B.2 None None Low, no suitable habitat 

Trifolium buckwestiorum Santa Cruz clover annual herb 1B.1 None None Low, no suitable habitat 

CNPS Status:  List 1B: These plants (predominately endemic) are rare through their range and are currently vulnerable or have a high potential for vulnerability due to limited or threatened habitat, 

few individuals per population, or a limited number of populations.  List 1B plants meet the definitions of Section 1901, Chapter 10 of the CDFG Code.  
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5.2 Special Status Wildlife  
Special status wildlife species include those listed, proposed or candidate species by either the Federal or 

the State resource agencies, as well as those identified as State species of special concern. In addition, all 

raptor nests are protected by Fish and Game Code, and all migratory bird nests are protected by the Federal 

Migratory Bird Treaty Act.  Special status wildlife species were evaluated for their potential presence in the 

project area as described in Table 3 below. Only one special status species, the woodrat, was observed on 

this property.  The property does not have suitable habitat for the other special status species known from 

the greater vicinity of Soquel.  However, native birds may nest in the trees.  
 

Table 3. List of Special Status Wildlife Species with Potential to Occur at Maplethorpe Lane, Property, 
October 2018, Soquel Quadrangle 

SPECIES STATUS1 HABITAT POTENTIAL 
OCCURRENCE ON 

SITE 
Invertebrates 
Ohlone tiger beetle  
Cicindela ohlone 

FE Coastal terrace prairie with sparse 
vegetation and openings, Watsonville 
loam soils 

No suitable habitat 

Zayante band-winged 
grasshopper  
Trimerotropis infantilis 

FE Openings in sand hills parkland habitat 
with Zayante sandy soils 

No suitable habitat 

Monarch butterfly  
Danaus plexippus 

* Eucalyptus, acacia and pine trees groves 
provide winter habitat when they have 
adequate protection from wind and 
nearby source of water 

None 

Fishes 
Steelhead – Central coast DPS 
Oncorhynchus mykiss 
 

FT Perennial creeks and rivers with gravels for 
spawning. 

None; creek is 
intermittent. 

Tidewater goby  
Eucyclogobius newberryi 
 

FE, CSC Coastal lagoons and associated creeks up 
to 1 mile inland 

None 

Eulachon  
Thaleichtys pacificus 

FT Anadromous fish that spawns in lower 
reaches of coastal rivers with pea sized 
gravel, sand and woody debris 

None; creek is 
intermittent 

Amphibians 
Santa Cruz long-toed salamander  
Ambystoma macrodactylum 
croceum 

FE, SE Ponds for breeding with water at least into 
June.  Riparian, oak woodland, coastal 
scrub for upland habitat. 

None.  Site lacks 
breeding habitat and 
is well outside the 
known range of this 
species. 

California giant salamander 
Dicamptodon ensatus 

CSC Wet coastal forests near streams and seeps; 
breed in streams 

No suitable habitat on 
site, no perennial 
waterways; closest 
known sites are > 5 
miles. 

Foothill yellow-legged frog  
Rana boylii 

CSC Perennial creeks with cobble substrate for 
egg attachment. 

None; creek is 
intermittent 

Reptiles 
Western pond turtle 
Emys marmorata 

CSC Creeks and ponds with water of sufficient 
depth for escape cover, and structure for 
basking; grasslands or bare areas for 

None; creek 
intermittent 
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Table 3. List of Special Status Wildlife Species with Potential to Occur at Maplethorpe Lane, Property, 
October 2018, Soquel Quadrangle 

SPECIES STATUS1 HABITAT POTENTIAL 
OCCURRENCE ON 

SITE 
nesting. 

Mammals 
Pallid bat 
(Antrozous pallidus) 

CSC Roosts in rock outcroppings, caves, hollow 
trees, mines, building and bridges; 
extremely sensitive to human disturbance. 

None 

Townsend’s big-eared bat 
Corynorhinus townsendii 

CSC Roosts in buildings, caves; extremely 
sensitive to human disturbance 

None 

San Francisco dusky-footed 
woodrat  
(Neotoma fuscipes annectens) 

CSC Woodlands including oaks, willow riparian, 
Eucalyptus 

One woodrat house 
observed in oak 
woodland 

1 Key to status 
SE = State listed as endangered species       FE    = Federally listed as endangered species 
ST = State listed as threatened species            FT       = Federally listed as threatened species 
CSC = California species of special concern  
* = Species of local concern under County LCP 

 

 

6.0 PROJECT REVIEW AND RECOMMENDATIONS 
 
6.1 Thresholds of Significance 
The thresholds of significance presented in the CEQA Guidelines were used to evaluate project impacts and 

to determine if implementation of the proposed Project would pose significant impacts to botanical 

resources.  For this analysis, significant impacts are those that substantially affect, either directly or through 

habitat modifications:  

a) A species identified as a candidate, sensitive, or special status species in local or regional plans, 

policies, or regulations, or by CDFW or USFWS or NMFS; 

b) Riparian habitat or other sensitive natural community identified in local or regional plans, policies, 

regulations or by CDFW or USFWS;  

c) Federally protected wetlands as defined by Section 404 of the Clean Water Act (including, but not 

limited to, marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological 

interruption, or other means;  

d) Interfere substantially with the movement of any native resident or migratory fish or wildlife 

species or with established native resident or migratory wildlife corridors, or impede the use of 

native wildlife nursery sites;  

e) Conflict with any local policies or ordinances protecting biological resources, such as a tree 

preservation policy or ordinance; 

f) Conflict with the provisions of an adopted Habitat Conservation plan, Natural Community 

Conservation plan, or other approved local, regional, or state habitat conservation plan.   

 

6.2 Environmental Impacts, Mitigation Measures and Significance Determination for The 
Proposed Project 

 

The proposed project (plans by C2G Civil Consultants Group, dated 9/27/18) was evaluated for potential 

direct and indirect impacts to biotic resources, as per the CEQA criteria presented above.  Impacts to 

sensitive habitats/resources and/or special status species were considered potentially significant. A 
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discussion of project features and determination of potential impacts, as per CEQA criteria (a) through (f) 

are presented below.  

 

a) Special Status Species.  The San Francisco dusky footed woodrat is a California Special of Special 

Concern.  One woodrat house was observed approximately 70 feet from the edge of the proposed 

project work area and will not be disturbed by the construction.  Visible orange construction 

fencing is recommended to be placed along the edge of the work area to avoid any inadvertent entry 

of equipment into the oak woodland area with the woodrat house (see BIO-1, below). 
 

b) Riparian Woodland. The riparian woodland, including the open water and aquatic resources in 

the intermittent creek, is a sensitive and regulated habitat. Projects within this resource require 

implementation of avoidance and minimization measures and compensatory mitigation for 

unavoidable impacts. Residential development (buildings and parking lot) require a setback of at 

least 50 feet from the County-designated riparian woodland (see Figure 2).  
 

All of the proposed development is located outside the riparian woodland. All structures, except for 

the stormwater infiltration chambers, a drain line and a new storm drain inlet, will be located 

outside the 50-foot riparian setback area. Placement of these project features in the setback area 

may require a riparian exception from the County, pending confirmation by the County.  The 

project will not directly impact the riparian woodland; therefore, no mitigation is identified.   

 

Due to the close proximity of the residential units to the riparian area there may be demand for 

residents to use the 50-foot wide riparian setback area for recreation. As such, incompatible uses 

may occur within the setback area and adjacent riparian woodland. The following measure is 

identified to avoid or reduce potential indirect impacts to the riparian woodland from the residential 

development. 

 

Recommended Measure BIO-1: The project shall implement standard erosion control BMP’s and 

riparian habitat protection measures prior to, during, and after the construction period to 

minimize impacts to the intermittent creek, including: 

a. Install plastic mesh fencing at the perimeter of the work area to prevent inadvertent 

impacts to the adjacent forest vegetation, creek channel, and injury to adjacent native 

trees. Protective fencing shall be in place prior to ground disturbances and removed once 

all construction is complete. During construction, no grading, construction or other work 

shall occur outside the designated limits of work.  

b. Install perimeter silt fencing and construction area limit-of-work fencing.  

c. No excess soil, chemicals, debris, equipment or other materials shall be dumped or 

stored outside the designated limits of work.  

d. Hand tools shall be used to trim vegetation to the extent necessary to gain access to the 

work area. All removed material/vegetation shall be removed from the riparian corridor. 

e. All staging of equipment and materials, and refueling of equipment, shall be located in 

existing roadways and parking areas.  The contractor shall prepare and implement a fuel 

spill prevention and clean-up plan. 

f. Implement erosion control on disturbed areas. Utilize a native erosion control seed mix.  

 

c) Federally Protected Wetlands. The creek was found to support federal jurisdictional areas. 

Federal jurisdiction typically extends to the Ordinary High Water Mark of waterway; however, 

jurisdiction can also include adjacent wetlands (vegetated areas above OHWM). No activity is 

proposed to occur in this area as per the current site plan. No impacts are expected.  
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d) Migratory Birds. Nesting birds may occur in the landscape trees, oak trees, and riparian vegetation 

to be removed as well as in woodland adjacent to the project site.  Removal of trees and other 

vegetation for construction has the potential to kill or injure nesting birds, if any are present in the 

construction area.  Noise from construction has the potential to cause abandonment by adult birds of 

chicks or eggs in areas of close proximity to construction.  Because most nesting birds are protected 

by the Migratory Bird Treaty Act, measures are listed in BIO-2 below to avoid potentially 

significant impacts if any are present during construction.   

Recommended Measure BIO-2: To avoid impacting nesting birds, if present, schedule 

construction to occur between August 1 and March 1 of any given year, which is outside the bird 

nesting season.  Because of the proximity of the trees and other vegetation removal proposed for 

this project to the riparian corridor, it is not practical to establish a “buffer zone” to protect 

nesting birds that may be outside the work area, but in close proximity.  Therefore, the only 

practical solution is to implement the tree and vegetation removal outside the nesting season for 

birds on the Central California Coast. 
 

e) Local Policies or Ordinances. The County has a sensitive habitat ordinance that regulates 

vegetation removal and other impacts within designated habitats. The riparian woodland and oak 

woodland are identified as sensitive habitat under County Code. Please refer to item b), above for 

the riparian woodland.  

 
The site plan depicts residential development within the oak woodland. Residential Units #1, #2 and 

#9, as well as associated infrastructure for these units, will affect approximately 8,935 square feet 

of oak woodland area (based on extent of dripline). Vegetation removal will include the removal 

of 19 mature oak trees (some of these trees have double, triple or quad trunks) and herbaceous 

understory vegetation. This vegetation removal is a significant impact to biological resources.   

 

Native trees adjacent to construction, but scheduled to be retained, could be inadvertently 

impacted from construction activities (e.g., limb breakage, damage to tree trunks, etc.).  In 

addition, human uses within and/or in close proximity to the retained habitat areas can adversely 

affect native wildlife utilization of the habitat. 

 

Recommended Measure BIO-3: Implement compensatory mitigation for impacts to the oak 

woodland to achieve the following: 

a. Assuming a permanent impact to oak woodland of approximately 8,935 sq. ft. for the 

residential development, designate a minimum of 17,870 sq. ft. of area to establish native 

oak woodland to achieve a 2:1 habitat replacement ratio. Mitigation for permanent 

impacts shall occur in areas not currently supporting oak trees/woodland. A preliminary 

review of the property found suitable areas between the existing riparian dripline and the 

proposed residential area and an area north of proposed Unit #9 which would be suitable 

for the establishment of oak woodland habitat. This area is located outward of the 

existing riparian woodland. This mitigation will provide adequate compensation for 

permanent impacts to the oak woodland and provide the following riparian functions: 

cover and forage for native wildlife and native oak woodland plant diversity at a 2:1 

(replacement: impact) ratio.  

b. Rehabilitate all areas temporarily disturbed by construction at a 1:1 ratio. 

c. Install native oak woodland vegetation that can persist in winter-wet and summer-dry site 

conditions. Provide a minimum oak tree replacement ratio of 2:1. Provide supplemental 
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irrigation in Years 1-3, or longer if there is an unseasonable drought or other unforeseen 

circumstance that requires a longer irrigation period. 

d. Utilize plant propagules collected from the greater Soquel Creek watershed and/or Santa 

Cruz County in the revegetation efforts. Obtain plants from native plant nurseries that 

employ Best Management Practices (BMP’s) that control or eliminate the diseases 

caused by Phytopthora ramorum, as outlined by the California Oak Mortality Task 

Force. 

e. Maintain 100% survival of installed container stock in Years 1-3, then achieve 80% 

survival in Years 4-5. Install replacement plants if needed to meet survival rates. If 

substantial replanting is necessary, the maintenance and monitoring period may need to 

be extended so that each plant is maintained and monitored for 5 years.  

f. Control cover of target invasive weeds (e.g., thistles, Cape ivy, calla lily, and others) to 

less than 5% each year. 

g. Maintain and monitor the site annually for 5 years, or longer until success criteria have 

been met. Submit annual reports to County Planning Department by December 31 of each 

monitoring year. 

 

Recommended Measure BIO-4: Trees to be retained that are located adjacent to construction 

shall be protected during construction, as directed by an arborist. If inadvertent damage to trees 

occurs, a remediation program should be developed by the arborist and implemented; the 

measures shall be inspected by the County of Santa Cruz Planning Department and arborist to 

determine the success of the remedial measures. 

 

Recommended Measure BIO-5: To reduce project impacts from the project’s encroachment into 

the County-designated riparian setback area and oak woodland, the applicant shall install a low 

split-rail type fence or other barrier between the retained woodlands (and oak woodland mitigation 

areas) and the residential development. The fence or barrier would protect the retained/created 

woodlands from indirect impacts from facility users (i.e., trampling, deposition of debris, etc.).   

Allowable uses with the retained/created woodland (including riparian setback area) should be 

limited to periodic maintenance of the planted trees and shrubs associated with habitat mitigation 

and periodic control of invasive, non-native plant species. Active recreational activities, such as 

play structures or other play areas, as well as urban gardening, should not be allowed within the 

protected areas. The landowner or HOA should be responsible for monitoring and enforcing use 

restrictions within the protected woodlands and setback area.  

 

f) Habitat Conservation Plan. The project site is not located in an area subject to a Habitat 

Conservation plan, Natural Community Conservation plan or other approved conservation plan. The 

project site is not located within any designated critical habitat for any federally-listed species.  
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John Swift         February 27, 2019 

500 Chestnut Street 

Santa Cruz, CA 95060 

 

Subject:  3300 Maplethorpe Lane Biotic Report Review and Conditioned Biotic Approval 

APN:  037-121-60 

Application #: REV181190, 181586 

 

Dear Mr. Swift, 

 
The Planning Department has received and reviewed the Biotic Report dated October 11, 2018 prepared 

for APN 037-121-60 by Biotic Resources Group.  Preparation of a biotic report was required because of 

the potential for sensitive habitats and protected plant and animal species on the approximately 3.5 acre 

parcel where a multiple-unit development project is proposed. 

 

The proposed project (Application # 181586) involves construction of an 11-unit housing complex and 

associated residential improvements where a commercial nursery operation currently exists.  Project 

features include a driveway entrance from Maplethorpe Lane, 11 detached buildings, driveways and 

parking spaces, stormwater treatment/infiltration chambers, and installation of a new drainage pipe and 

storm drain inlet.  Proposed development activities include demolition of existing structures, removal of 

fences, grading, removal of mature trees, construction of new structures, residential landscaping, and 

native plant restoration activities. 

 

The Biotic Report was received by the County Staff Biologist on January 7, 2019.  An Arborist Report 

dated September 28, 2018 prepared by Kurt Fouts, and a draft Landscape Planting Plan were provided by 

the applicant on February 11, 2019.  The Arborist report addresses tree removal on the property, and 

provides recommendations for tree removal, preservation, and protection measures.  The Planting Plan 

outlines locations and plant pallets for both native plant restoration areas and horticultural landscaping 

areas.  A copy of the Biotic Report, Arborist Report, and Draft Landscape Planting Plan are included as 

attachments 1-3.  The County staff biologist visited the project site on February 11, 2019 with the 

County’s consulting biologist Bill Davilla of Ecosystems West Consulting Group (Ecosystems West). 

 

The Biotic Report identifies 5 habitat types on the project site: non-native annual grassland, landscaped 

areas, blackberry scrub, oak woodlands, and riparian woodlands.  The property also includes a large 

developed area that is currently paved and occupied by commercial greenhouses.  Approximately 1.5 

acres of coast live oak woodland occurs on the property interspersed with a mosaic of non-native 

grassland.  This woodland/grassland mosaic has been managed, through regular mowing, into a park-like 

setting for use by the property owners, tenants, and neighboring residents as a recreational area.  Mature 

riparian woodland habitat, supported by an intermittent unnamed drainage feature, occurs along the entire 

eastern property line.  The boundary of this riparian woodland was mapped and flagged by the biologist 

and confirmed in the field by Environmental Planning staff.  This riparian corridor, 50-foot riparian buffer 

zone, and additional 10’ buffer are mapped on the Project Plans (dated 9/20/18). 

  



 

The Biotic Report identifies habitat for dusky footed woodrat on the project site.  Dusky footed woodrat 

is a California Species of Special Concern.  One dusky footed woodrat house was observed in the oak 

woodland habitat.  In addition, several other prominent woody nests were observed during the February 

11 field visit, at least one in close proximity to the ground, that may be used by dusky-footed woodrats.  

No other habitat for Federal or State listed wildlife species was identified on the project site. 

 

Two special-status plant species were evaluated with potential to occur on the project site.  Focused 

surveys for Santa Cruz clover (Trifoloim buckwestiorum; CNPS list 1B.1) were conducted during the 

evident and identifiable period for this species.  Santa Cruz clover was not observed during these surveys.  

In addition it was concluded during field surveys that habitat for Santa Cruz clover does not occur on the 

project site.  Although botanical surveys for Santa Cruz tarplant (Holocapha macradenia; CNPS list 

1B.1, SE, FT) were not conducted during the evident and identifiable period of this species, field surveys 

indicated that habitat for Santa Cruz tarplant does not occur on the project site. 

 

The unnamed drainage along the eastern portion of the project site is regulated under the Clean Water Act 

Section 404 by U. S. Army Corps of Engineers (USACE), and Section 401 by the Regional Water Quality 

Control Board (RWQCB).  The associated riparian habitat is subject to regulation under the Porter-

Cologne Water Quality Act as “Waters of the State”, and under California Fish and Game Code Section 

1602.  In addition, riparian corridors are granted protections under the County’s Sensitive Habitat 

Protection and Riparian Corridor and Wetlands Protection ordinances.  Oak woodlands are protected 

under the County’s Sensitive Habitat Ordinance. 

 

The Biotic Report and Project Plans (dated 9/20/18), show that the project will avoid encroaching into the 

boundaries of the Riparian Woodland as delineated by the drip-line of riparian vegetation.  No structural 

additions are proposed within the 50-foot riparian buffer zone, or additional 10’ buffer, protected under 

the County Riparian Corridor and Wetlands Protection ordinances.  However, some development 

activities are proposed within this area including removal of existing greenhouse structures, grading, and 

re-habilitation of native habitat.  These activities are being considered by Environmental Planning Staff to 

be habitat restoration measures required as a condition of County approval of a permitted project, and 

therefore a Riparian Exception would not be required for the project as it is currently designed.  The 

project proposes to tie-in to an old drainage outfall that is located within the Riparian Woodland.  The 

outfall may require improvements as a result of the project.  If during development review it is 

determined that the drainage outfall must be replaced or significantly altered, a Riparian Exception may 

be required. 

 

According to the Biotic Report, the project will result in approximately 8935 square feet of permanent 

impacts to oak woodland habitat including removal of 19 mature oak trees.  According to the Arborist 

Report, adjustments were made during preliminary project design to incorporate the arborist’s 

recommendations to avoid and minimize impacts to oak woodlands. 

 

The project site contains potential habitat for nesting birds.  Birds of prey and migratory birds are 

protected under the California Fish and Game Code, and the Federal Migratory Bird Treaty Act (MBTA).  

Under the MBTA, it is unlawful at any time, by any means or in any manner, to pursue, hunt, take, 

capture, kill, attempt to take, capture, or kill” a migratory bird unless and except as permitted by 

regulations. 

 

There are sensitive habitat constraints on the project site associated with special-status species, oak 

woodlands, riparian habitat, and habitat for nesting birds that must be considered during project 

implementation.  The Biotic Report and Arborist Survey recommend measures to address these 

constraints. The County Conditions of Approval below incorporate these recommended measures. 

These Conditions shall be incorporated into any development permits issued for the proposed project.  

 



Project Conditions 

 

In order to develop parcel 037-121-60 under the current proposal (181586) the following conditions shall 

apply: 

 

1)  To minimize impacts to oak woodlands and riparian woodland habitat: 

• There are existing greenhouse structures and paving located within the 50-foot riparian buffer 

zone. These structures shall be removed and the natural soil substrate re-habilitated prior to 

installing replacement plantings in accordance with the with the Restoration Planting Plan 

outlined below. 

• The Tree Protection Guidelines and Restrictions in Appendix G of the attached Arborist Report 

shall be adhered to. 

• No work shall occur within areas identified as riparian woodland habitat. 

• Prior to construction, high visibility construction fencing or flagging shall be installed around the 

limits of work (limits of grading) to prevent inadvertent grading or other disturbance within the 

surrounding sensitive habitats.  No work-related activity including equipment staging, vehicular 

access, grading, and vegetation removal shall be allowed outside of the limits of work. 

• No excess soil, chemicals, debris, equipment or other materials shall be dumped or stored outside 

the designated limits of work. 

• Upon project completion, areas of exposed soil shall be re-vegetated with locally native erosion 

control species.  Non-native grasses or forbs may not be used for erosion control. 

• Tree removal shall be limited to those depicted in the Arborist Report.  Trees to be retained that 

are located adjacent to construction shall be protected in accordance with the Tree Protection 

Guidelines and Restrictions in Appendix G of the Arborist Report. 

• Implementation of standard erosion control best management practices and riparian habitat 

protection measures shall be adhered to prior, during, and after the construction period to 

minimize impacts to the intermittent drainage. 

• The applicant shall install a low split-rail type fence or other permanent barrier between the 

retained woodlands (and oak woodland mitigation areas) and the residential development. 

 

2)  To compensate for impacts resulting from removal of, or damage to, native trees within oak 

woodlands: 

• All permanently impacted areas of oak woodland habitat shall be compensated for at a 2:1 

replacement ratio by creating oak woodland habitat in designated mitigation areas on site.  

• All native oak trees removed or damaged during construction shall be replaced in-kind at a 

minimum 2:1 replacement ratio within designated oak woodland mitigation areas on site. 

• Additional restoration plantings shall occur at sizes and ratios determined by the restoration 

specialist to establish 2:1 replacement of oak woodland habitat while maximizing plant health and 

survivability of individual trees and shrubs. 

• A final Restoration Planting Plan shall be prepared by a certified arborist, or restoration 

professional and submitted to Environmental Planning staff for approval prior to implementation.  

The approved Restoration Planting Plan shall be implemented prior to final building inspection 

and shall include the following minimum elements: 

o Establishment of designated oak woodland mitigation area(s) on site to achieve a 2:1 

habitat replacement ratio.  

o Methods for rehabilitating soil substrate in areas identified for oak woodland restoration 

that were previously covered in asphalt or other development. 

o Species, size and locations of all trees intended for removal. 

o Species, size and locations of all trees and shrubs being planted. 

o Information regarding the methods of irrigation for replacement plantings. 

o 5-year management plan for maintenance and monitoring of restored areas to maintain 

100% survival of installed container stock in years 1-3, and at least 80% survival in years 



4-5. Replacement plants shall be installed as needed during the monitoring period to meet 

survival rates. Annual reports shall be submitted to the County Planning Department by 

December 31 of each monitoring year. 

o A management strategy to control cover of target invasive weeds (e.g., thistles, Cape ivy, 

calla lily, and others) to less than 5% each year. 

• Prior to final building inspection approval, planting of oak woodland mitigation area(s) shall be 

inspected and approved by Environmental Planning staff. 

 

4)  To minimize impacts to dusky-footed woodrat: 

• At least two weeks prior to commencement of development activities (including tree removal), a 

qualified biologist shall survey the project disturbance area to confirm wood rat nest locations 

that may be affected by the proposed development. 

• Where dusky-footed woodrat houses are identified, disturbance of the species and their nests shall 

be avoided by creating a no disturbance buffer around the nests with high visibility fencing.  

• If dusky-footed woodrat houses are identified in the project disturbance area, and avoidance is not 

possible, County Environmental Planning staff shall be notified immediately, and the following 

conditions shall be adhered to: 

o Prior to nest disturbance, the biologist shall obtain from CDFW a scientific collection 

permit for the trapping of the dusky-footed wood rats. 

o Nests shall be disturbed/dismantled only during the non-breeding season, between 

October 1 and December 31. 

o Prior to nest disturbance, wood rats shall be trapped at dusk of the night set for relocation 

of the nest(s). 

o Any existing nest that may be disturbed by construction activities shall be mostly 

dismantled and the material spread in the vicinity of identified nest relocation site(s). 

o In order to avoid the potential health effects associated with handling rodents and their 

milieu, all workers involved in the handling of the wood rats or the nest materials should 

wear protective gear to prevent inhalation of contaminant particulates, contact with 

conjunctiva (eyes), and protection against flea bites; a respirator, eye protection and skin 

protection should all be used. 

o Dismantling shall be done by hand, allowing any animals not trapped to escape either 

along existing woodrat trails or toward other available habitat.  

o If a litter of young is found or suspected, nest material shall be replaced, and the nest left 

alone for 2-3 weeks before a recheck to verify that young are capable of independent 

survival before proceeding with nest dismantling. 

o Woody debris shall be collected from the area and relocated nests shall be partially 

constructed in an area determined by the qualified biologist to be both suitable for the 

wood rats and far enough away from the construction activities that they will not be 

impacted. 

o Rats that were collected at dusk shall be released hours before dawn near the newly 

constructed nests to allow time for rats to find refuge. 

 

5)  To avoid impacts to nesting birds: 

• If removal of vegetation, grading activity, or other use of heavy equipment begins outside the 

February 1 to August 31 breeding season, there will be no need to conduct a preconstruction 

survey for active nests. 

• Trees intended for removal shall be removed during the period of September 1st through January 

31st, in order to avoid the nesting season. 

• If removal of vegetation, grading activity, or other use of heavy equipment is to commence 

between February 1st and August 31st, a survey for active bird nests shall be conducted by a 

qualified biologist within 15 days prior to the start of such activity.  The survey area shall include 

the project area, and a survey radius around the project area of 50 feet for MBTA birds and 250 
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February 20, 2019 

Juliette Robinson 

Environmental Coordinator 

Planning Department 

County of Santa Cruz 

701 Ocean Street 

Santa Cruz, CA 95060 

 

Re: Biological Review of the Biotic Report for the 3300 Maplethorpe Lane, Soquel Proposed 

Residential Development (REV No. 181190)  

 

Dear Juliette: 

 

This letter summarizes my review of the “Biotic Report for 3300 Maplethorpe Lane, Soquel 

Proposed Residential Development” prepared by Biotic Resources Group dated October 12, 2018.  

The biotic survey and report findings were prepared to evaluate potential biological impacts and 

identify mitigations for construction of an eleven-single-family residence subdivision, including 

internal driveways, parking spaces, a parklet, and storm water treatment/infiltration chambers and 

drainage pipe.  The parcel (APN 037-121-60 is located at 3300 Maplethorpe Lane north of Soquel 

Drive in the Soquel Planning area of Santa Cruz County.  The parcel is characterized by a moderate 

to gently south-facing slope primarily supporting non-native grassland and oak woodland habitat 

with a centrally developed greenhouse complex on a flat graded terrace.  An unnamed drainage 

occurs on the east side of the parcel.  Ruderal habitat surrounds the greenhouse complex.  

 

Kathleen Lyons, plant ecologist for Biotic Resources Group and Dana Bland, wildlife biologist for 

Dana Bland & Associates conducted reconnaissance field surveys of the parcel in October 2017 and 

April 2018. The focus of these surveys was to document habitat conditions to determine the 

potential for the occurrence of special-status species and habitats with potential to occur on or 

adjacent to the parcels, map and characterize vegetation communities within the study area, identify 

and characterize special-status habitats and conduct preliminary determination of stream features 

found on or adjacent to the parcels.  

 

Bill Davilla of EcoSystems West and Juliette Robinson of the County of Santa Cruz Planning 

Department along with the applicant, Johnathon Swift conducted a site visit of the subject parcel on 

February 12, 2019 with a specific focus on those areas designated for development, improvements, 

and enhancement.   

The vegetation habitats on the property are characterized by Ms. Lyon as non-native annual 

grassland/ruderal, riparian woodland, coast live oak woodland, blackberry scrub, and landscaped 

areas.  Nomenclature for vegetation types does not follow the “Manual of California Vegetation” 
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(Sawyer, Keeler-Wolf and Evans 2008); however, Table 1 does cross-reference the vegetation types 

with plant associations from the Manual.  During our field visit, we confirmed that the habitat 

typing, and mapping were consistent with our observations.   

 

No special-status plant species were observed on the parcel and considering the habitats present on 

the property the potential is considered low (Table 1). Soils are mapped on the parcel as 

Watsonville loam and Tierra-Watsonville complex. Watsonville loam soil is an indicator for Santa 

Cruz tarplant habitat.  Although surveys were a little too early and a little late phenologically to 

identify the presence on the parcel.  If the plant was present, it should have been remnant 

individuals present in October.  Since the “non-native grassland” has clearly been mowed and 

maintained it is unlikely that tarplant would be present.  Also, this grassland feature appears to be a 

result of managing the oak woodland understory to favor annual grasses and forbs instead of 

subshrub and shrub habitat, the site was likely never grazed.  One special-status wildlife species 

was observed during the reconnaissance field surveys, San Francisco dusky-footed woodrat 

(Neotoma fuscipes annectens). A den was observed in the prime oak woodland habitat just adjacent 

to the north-central property line. We observed this ground nest structure during our field visit.  One 

prominent nest woody nest feature was observed during our field visit in a leaning oak near the 

access driveway to proposed Unit 9.  This is likely a squirrel nest but since the nest is close to the 

ground and the tree provides an easy ramp to the nest structure, it should be confirmed prior to 

removal of the tree for driveway construction.  No other special-status species were observed during 

their reconnaissance surveys or our site visit.  

 

Mitigation measures proposed for the development include avoidance of the riparian habitat 

including a survey-level staked delineation of the riparian edge and 50+10-foot buffer from riparian 

edge. Based on the historical intensive land-use of the parcel, and avoidance measures proposed, I 

concur with the proposed BMPs and mitigation measures proposed in the report.  I suggest a few 

additional recommendations include placing barrier fencing between the work areas and the 

woodrat nest to minimize the potential for woodrats being killed during construction.  Also, 

replacement oak plantings should be planted along the entire length of the riparian buffer, rather 

than concentrated in the northern portion of the parcel.  

 

Should you require further clarification of this review, please don't hesitate to contact me. 
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SUMMARY 
 

 An eleven-unit, two-phase, residential development is proposed at 3333 Maplethorpe 
Lane, Soquel.  

 The existing commercial greenhouses will be demolished and replaced with new homes. 
 Eighty-seven trees within or near the project limits were inventoried.  
 Seventy-nine trees are coast live oak species and most are in fair condition. 
 Seven of the oaks are in poor condition, are not suitable for preservation, and their 

removal is recommended. 
 Nine oaks will be highly affected by the project and their removal is required.   
 Seven coast redwoods are growing in concrete planter boxes, will be highly affected by 

the project and their removal is required. 
 Mitigation measures for retained trees are specified and protection methods detailed. 
 When final construction plans are submitted, additional protection specifications may be 

required.  
 If tree removals are permitted by approval authority, replacement trees will be required.  

 
   
 

Background 
 
Plans will be submitted to the County of Santa Cruz Planning Department, for a two -phase, 
multiple-unit development project at 3333 Maplethorpe Lane, Soquel. The project will replace an 
existing commercial nursery operation. Mr. John Swift has requested my services, to assess the 
condition of 87  trees, including trees on properties  immediately adjacent to the project limits, 
and the construction impacts that may affect them. Further, to provide a report with my findings 
and recommendations to meet County of Santa Cruz planning requirements. 
 
The developer of this project enlisted my services at the beginning of the design process in part 
to reduce the possibility untimely late stage, site design changes based on infrastructure /tree 
conflicts. In conjunction with of this report, I have been working with the project team, to design 
the subdivision in a manner that ensures the impact to trees is minimized. Preliminary design 
efforts were facilitated by translating the information gathered in the resource evaluation/tree 
assessment spreadsheet, into recommendations about which trees were suitable for 
preservation and how much undisturbed space was required for them to remain viable. With this 
information, adjustments have been made by the design team for buildings, street and utility 
locations based on my recommendations.  
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Assignment 
 
Provide an arborist report that includes an assessment of the trees within the project area. The 
assessment is to include the species, size (trunk diameter, height and canopy spread), condition 
(health and structure), and suitability for preservation ratings. 
 
To complete this assignment, the following services were performed: 
 

 Tree Resource Evaluation: Inventory, evaluate and assign suitability for preservation 
ratings for subject trees. Tag trees with numbered metal tags on north side of trunk. 

 Construction Impact Assessment: Combine tree resource data with anticipated 
construction impacts, to provide recommendations for modification of plans to optimize 
tree retention. 

 Plan Review & Site Design Recommendations: Reviewed preliminary civil plans by 
C2G Engineers, Grading Plan, 3300 Maplethorpe Lane, Soquel, dated 4/3/2018. 
Provided recommendations for site plan adjustments to optimize the number of trees 
preserved. 

 Plan Review: Reviewed modified Civil Plan Set by C2G Engineers, Tentative 
Improvement Plans, 3300 Maplethorpe Lane, Soquel dated 9/20//2018, to inventory & 
interpret the number of trees appropriate for removal or retention. 

 Mapping: Tree canopies were plotted onto: Utility Plan by C2GEngineers dated, 
9/20/2018. 
 

Limits of the Assignment 
The information contained in this report covers only those items that were examined and reflects 
the condition of those items at the time of inspection on September 12, 2018. 
The inspection is limited to visual examination of accessible items without climbing, dissection, 
excavation, probing, or coring. There is no warranty or guarantee, expressed or implied, that 
problems or deficiencies of the trees in questions may not arise in the future. 
 
Purpose and use of the report 
The report is intended to identify all the trees within the plan area that could be affected by a 
project. The report is to be used by the developer, their agents, and the County of Santa Cruz 
as a reference for existing tree conditions and to help satisfy the County of Santa Cruz planning 
requirements. 
 
Resources 
All information within this report is based on site plans as of the date of this report. 
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Resources are as follows: 

 Civil Plan Set by C2G Engineers dated, 9/20/2018.
 Site Visit, Tree Inventory & Condition Evaluation at,3333 Maplethorpe Lane, Soquel on

9/12/2018
 County of Santa Cruz Municipal Code – Significant Tree Protection – Chapter 16.34.

(applicable sections).

OBSERVATIONS 
The property is located at 3333 Maplethorpe Lane, Soquel. Much of the project site has been 
graded and is currently occupied by a series of greenhouses that served a commercial nursery 
production (Image #1, below). The land surrounding the green houses is ungraded. The terrain 
ranges from sloping to level and is bordered on the east perimeter by a seasonal creek. This 
creek and a riparian setback are located outside the project limits. 

Image #1 – Approximate property boundaries. Approximate area of riparian setback, (to right of dashed line), 
is outside project limits. 
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The project area is comprised of 3 species of native trees, coast live oak, coast redwood and 
cypress. There are no non-native trees within the project area. Only native trees, 8 inches in 
diameter or greater (and two 7” trees), were inventoried. The 8-inch threshold was used, since 
similar development projects within Santa Cruz County have designated 8 inches, as a 
threshold tree diameter size, for native trees to be inventoried. 

The inventoried trees (87 total), primarily consist of mature coast live oak (Quercus agrifolia), 
with 79 total trees. The oaks are spread throughout the project area, with seven located on 
adjacent properties. Most are in fair condition. There is a long row of oaks beginning near the 
entrance that continues for the length of the southern perimeter area (Image #2). Within this row 
is a closely spaced grouping of 28, smaller (2-7” in diameter), oaks.  

 

Image #2 – A long row of oaks (right side of image), along southern perimeter. 
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There is a very dense grove of coast live oaks on the upper eastern edge of the project limits 
(Image #3), and many of these trees have unbalanced (one-sided) canopies, due to their closely 
spaced arrangement.  

Image #3 – Grove of coast live oak on north east side of project boundaries. 

 

A similarly crowded grove resulting in trees with unbalanced canopies exists on the mid to upper 
north western perimeter of the project limits.  
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There are seven young coast redwoods (Sequoia sempervirens), growing in large concrete 
planter boxes near the south perimeter (Image #4). Finally, one young cypress tree 
(Hesperocyparis sp.) was inventoried. 

 

Image #4 – Row of coast redwoods located in planter boxes along southern perimeter.  These trees compete 
for available light and space and suppress the canopy development of the coast live oaks located behind 
them.  

 

East of the project limits, in the riparian setback area, are approximately 50 native trees with 
diameters of 8” or greater. Native tree species in the riparian area include, Monterey pine (Pinus 
radiata), big leaf maple (Acer macrophyllum), willows (Salix sp.), and coast live oak. 
Additionally, there are 8 non-native trees including, photinia (Photinia X fraseri), pittosporum 
(Pittosporum undulatum), maple (Acer sp.), and acacia (Acacia melanoxylon). 
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DISCUSSION  
Most of the seventy - nine (79) coast live oaks, which make up a majority of the species 
population, can be retained for the project. Seven oaks in poor condition are recommended for 
removal and nine oaks will be highly affected by the project and will require removal. Seven 
coast redwoods growing in concrete planter boxes are located in the footprint of the new 
proposed street, are incompatible with the new site use, and will require removal. 

 
 
Species List 
 
 
TOTAL SUBJECT TREES: 87 Trees 
Protected: 45 
38  Coast Live Oak   (Quercus agrifolia) 
7  Coast Redwood   (Sequoia sempervirens) 
 
Not Protected: 38 
41  Coast Live Oak   (Quercus agrifolia) 
1  Cypress   (Hesperocyparis sp.) 
 

A size criterion of 12 inches in diameter (at 4.5 feet above ground), was used to categorize trees 
as “protected” or “not protected” as listed above and in the attached, Tree Assessment Chart – 
Appendix A. Since any tree on a development project can be considered a “protected” tree, this 
is only a guideline to be used as an aid in decision making and is based on criteria used to 
categorize “significant” trees as noted in the Santa Cruz County Municipal Code: Significant 
Tree (A) “any group of 5 or more trees on one parcel, each greater than 12 inches D.B.H”. 

91%

8%1%

Chart #1 - Tree Species Population by Percentage

Coast Live Oak

Coast Redwood

Cypress



Tree Resource Analysis & Impact Assessment      3333 Maplethorpe Lane 
Preliminary Improvement Plans      Page 8 

 
Tree Evaluation and Recording Methods 
Site evaluations were made on 9/12/2018. The inventory included all trees within the project  
limits , and six “protected” trees on adjacent properties with canopies that overhang the project  
limits. The health and structural condition of each tree was assessed and recorded. Based on 
the trees health and structural condition, each trees suitability for preservation was rated and 
recorded. Impact levels were assessed based on building site plan footprints, related elements 
such as utilities and the activities required to install those elements such as grading and 
trenching. The recorded data is included in the Tree Assessment Chart, Appendix A, of this 
report. Tree numbers correlating to the Tree Assessment Chart  were plotted on the attached 
Tree Protection Plan sheet, Appendix C. Detailed criteria for each assessment rating category 
are included in Appendix B – Criteria for Tree Assessment Chart. 
 

Condition Rating 
A trees condition is determined by an assessing both the health and structure, then combining 
the two factors to reach a condition rating. Tree condition is rated as poor, fair or good. The 
quantity of trees assigned for each category (good, fair or poor), is indicated below: 
 
Tree Condition Rating 

 Good -    12 
 Fair -             63 
 Poor -             12 

 
Suitability for Preservation 
A trees suitability for preservation is determined based on its health, structure, age, species 
characteristics and longevity using a scale of good, fair or poor. The quantity of trees assigned 
to each category (good, fair or poor), is listed below. 
 
Suitability Rating 
 
 Good -     15 
 Fair –                58            
 Poor -              14  

 
Impact Level 
Impact level rates the degree a tree may be impacted by construction activity and is primarily 
determined by how close the construction procedures occur to the tree. Construction impacts 
are rated as low, moderate, high.  The quantity of trees assigned for each category (low, 
moderate, high), is indicated below: 
 
Impact Rating 
 
 Low -      41 
 Moderate –   21 
 High -    20  
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Tree Protection Zone 
 
The tree protection zone (TPZ), is a defined area within which certain activities are prohibited or 
restricted to minimize potential injury to designated trees during construction. 
 
The size of the optimal TPZ can be determined by a formula based on: 1) trunk diameter 2) 
species tolerance to construction impacts, and 3) tree age (Matheny, N. and Clark, J 1998). In 
some instances, tree drip line is used as the TPZ. Development constraints can also influence 
the final size of the tree protection zone. 
 
Fencing is installed to delineate the (TPZ), and to protect tree roots, trunk, and scaffold 
branches from construction equipment. The fenced protection area may be smaller than the 
optimal or designated TPZ area in some circumstances. Tree protection may also involve the 
armoring of the tree trunk and/or scaffold limbs with barriers to prevent mechanical damage 
from construction equipment. See Tree Protection Guidelines & Restrictions – Appendix E. 
 
Once the TPZ is delineated and fenced (prior to any site work, equipment and materials move 
in), construction activities are only to be permitted within the TPZ if allowed for and specified by 
the project arborist. 

Where tree protection fencing cannot be used, or as an additional protection from heavy 
equipment, tree wrap may be used. Wooden slats at least one inch thick are to be bound 
securely, edge to edge, around the trunk. A single layer or more of orange plastic construction 
fencing is to be wrapped and secured around the outside of the wooden slats. Major scaffold 
limbs may require protection as determined by the City arborist or Project arborist. Straw wattle 
may also be used as a trunk wrap and secured with orange plastic fencing. 

Data has been entered in the Tree Assessment Chart – Appendix A, which indicates the optimal 
Tree Protection Zone for each tree.  

Additional general tree protection guidelines are included in Tree Protection Guidelines & 
Restrictions – Appendix G. 

 
Critical Root Zone 
 
Critical Root Zone (CRZ) is the area of soil around the trunk of a tree where roots are located 
that provide critical stability, uptake of water and nutrients required for a tree's survival. The 
CRZ is the minimum distance from the trunk that trenching that requires root cutting should 
occur and can be calculated as three to the five times the trunk Diameter at Breast Height 
(DBH). For example, if a tree is one foot in trunk diameter than the CRZ is three to five feet from 
the trunk location. We will often average this as four times the trunk diameter or 1ft. DBH = 4ft. 
CRZ (Smiley, E.T., Fraedrich, B. and Hendrickson, N. 2007). 
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Construction Impacts to Subject Trees 

Demolition Elements Affecting Subject Trees 
1. Removal of existing A/C, #3 on demolition plan.
2. Removal of existing drainage pipe, #4 on demolition plan.
3. Removal of existing fencing, #8 on demolition plan.
4. Removal of existing gas line, #11 on demolition plan.

Construction Phases Affecting Subject Trees – 
1. Installation of sanitary sewer line.
2. Installation of storm drain lines.
3. Installation of retaining wall adjacent to Lot #1.
4. Installation of roadway, curb and gutter.
5. Installation of parking stalls.
6. Installation of new buildings.

Impacts to Subject Trees by Tree Number – 

Demolition: 
1. Removal of existing A/C will impact trees T1,T83 & T87.
2. Removal of existing drainage pipe will impact tree T83.
3. Removal of existing fencing will impact trees most of the trees along the south perimeter,

and trees T25 &T58.
4. Removal of existing gas line will impact tree T83.

Construction Phases: 

1. Installation of sanitary sewer line will impact tree T26.
2. Installation of four storm drain line sections will impact trees in four different areas:

-     Area #1  (206 L.F.), below Units 3,8 & 11, will affect most of the trees along the
  south perimeter.   

- Area #2 (50 L.F.), below Unit # 9, will affect trees T61 & 62.
- Area #3 ( 73 L.F.), below Unit #2, will affect tree T83.
- Area #4 (29 L.F.), east of Unit #11, will affect tree T24.

3. Installation of retaining wall adjacent to Lot #1 impact trees T74,75,76, &77.
4. Installation of roadway, curb, gutter and/or sidewalk will impact trees T1 - 6 & T26, T28,

T35 & 87 (roots) and T1,T3 – 6, T8,9, T12-13, T28, T31, T35 & T36 (canopy clearance) .
5. Installation of parking stalls will impact trees T31,T33 & T83 (roots) and T33 & T83

(canopy clearance pruning).
6. Installation of new buildings will impact trees 26,61,62,76 & 77 (canopy clearance

pruning).
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Mitigation Measures for Retained Trees 
The trees retained on this project will require the following methods to protect them from the 
impacts described above and to minimize root or canopy damage during the demolition and 
construction phases.  

 Tree Protection Fencing (all trees). 
 Supervised machine and hand excavation. 
 Supervised, selective and non- selective root pruning. 
 Supervised, targeted canopy clearance pruning. 

 
Detailed descriptions of the protection requirements (mitigation methods), listed above are 
specified below. Some of the demolition and construction work will affect the critical root zones 
of selected trees and mitigation methods including project arborist supervision is specified. The 
Tree Protection Specifications & Recommended Sequence listed below, are included on the 
attached Tree Protection Plan sheet T1 and shall become an element of the final plan set. 

When final civil drawings are submitted, additional tree protections may be specified in an 
addendum or revision to this report and included on the Tree Protection Plan sheet T1 or an 
additional T2 sheet.  
 

         Tree Protection Specifications & Recommended Sequence 

 
Demolition: 
 

1. Remove existing cyclone fencing, (#8 on demolition plan). Where trees have grown thru 
wire mesh, carefully cut wire and remove without injuring tree bark. 

2. Canopy Clearance Pruning – Targeted canopy clearance pruning of affected trees shall 
be supervised by project arborist and shall occur prior to commencement of Construction 
Phases. 

3. Install Tree Protection fencing as indicated on Tree Protection Plan. 
4. Remove existing drainage pipe, (#4 on demolition plan). Excavation, if required under 

canopy of tree T83 shall be accomplished by hand. If excavation is required, within the 
Tree Protection Zone, of tree T83,  the Project Arborist shall be notified, and remaining 
work to remove pipe shall be supervised by Project Arborist. 

5. Removal of existing gas line, (#11 on demolition plan). If excavation is required, within 
the Tree Protection Zone, of tree T83,  the Project Arborist shall be notified, and 
remaining work shall be supervised by Project Arborist. Capping and abandoning this 
line should be considered as an alternative to removal. 

6. Removal of existing A/C (#3 on demolition plan). All A/C/ removal under the canopies of 
trees T1, T83 & T87 shall be accomplished with a jack hammer and the pieces hand 
loaded. 
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Construction Phases: 
 

1. Sanitary Sewer – Trenching for sewer line within 10X the diameter (8 feet), of tree T26 
shall be accomplished by hand. If roots are encountered 2” in diameter or greater, they 
shall be pruned by methods indicated on Tree Protection Plan sheet, Pre-Construction 
Root Pruning. 

2. Storm Drain Lines –   
- Area #1  (206 L.F.), below Units 3,8 & 11. The project arborist shall be notified 48 

hours prior to commencement of trenching for storm drain line along south 
perimeter between trees T6 to T23. Trenching shall be a combination of machine 
and hand excavation as supervised by project arborist.  

- Area #2 (50 L.F.), below Unit # 9. Trenching for storm drain line within 10X the 
diameter (10 feet), of trees T61 & 62 shall be accomplished by hand. If roots are 
encountered 2” in diameter or greater, they shall be pruned by methods indicated on 
Tree Protection Plan sheet, Pre-Construction Root Pruning. 

- Area #3 ( 73 L.F.), below Unit #2. The project arborist shall be notified 48 hours 
prior to commencement of trenching for storm drain line adjacent to treeT83. 
Trenching shall be a combination of machine and hand excavation as supervised by 
project arborist.  

- Area #4 (29 L.F.), east of Unit #11. The project arborist shall be notified 48 hours 
prior to commencement of trenching for storm drain line adjacent to tree T24. 
Trenching shall be a combination of machine and hand excavation as supervised by 
project arborist.   

3. Retaining Wall (Unit #1)  - The project arborist shall be notified 48 hours prior to 
grading and retaining wall excavation, for Unit #1, that occurs inside the Tree Protection 
Zone of trees T74,75,76,&77. Excavation shall be a combination of machine and hand 
excavation as supervised by project arborist.  

4. Roadway -  The project arborist shall be notified 48 hours prior to excavation and 
grading for roadway. Grade changes around affected trees including T1-6, 25,28,35 &87 
shall be accomplished with a combination of machine and hand excavation as 
supervised by project arborist. 

5. Parking Stalls –  
- Below  Unit  #2: The project arborist shall be notified 48 hours prior to grading & 

excavation for parking stall adjacent to tree T83. Excavation shall be a combination 
of machine and hand excavation as supervised by project arborist.  

- Below  Unit  #9: Excavation for stall within 10X the diameter (10 feet), of tree T33 & 
within 19 feet of T31,  shall be accomplished by hand. If roots are encountered 2” in 
diameter or greater, they shall be pruned by methods indicated on Tree Protection 
Plan sheet, Pre-Construction Root Pruning. 

6. If the project is completed in two phases, the tree work and protection specification’s 
adjacent to Unit #9 and the related street and utility work, can be deferred until 
commencement of the second phase. This work includes tree removal, canopy 
clearance pruning, protection fencing, root pruning and other mitigation methods 
necessary to ensure long term tree survival.  
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Replacement Trees 
 
As mitigation for trees removed, replacement trees will be required. The number and species of 
replacement trees or shrubs shall be specified by the County of Santa Cruz Environmental 
Planning Department. 
 
Since most of the trees to be removed are native coast live oak, this is the species recommend 
for replacement. A re-planting design comprised of coast live oak, has been created by the 
project Landscape Architect based on planting specifications (minimum planting distances to 
buildings, roads and other trees), for this species, provided by the project arborist.  The re-
planting design is to be submitted with the civil plan set.   
 

 

CONCLUSION 
 
 An eleven-unit residential development is proposed at 3333 Maplethorpe Lane, Soquel.  
 A portion of the area within the project limits was previously used for the production of 

ornamental plants and the existing commercial greenhouses will be demolished and 
replaced with new homes. 

 Eighty-seven trees within or near the project limits were inventoried.  
 Inventoried trees include those with a diameter of 8 inches or greater. 
 Seventy-nine trees are coast live oak species and most are in fair condition. 
 Seven of the oaks are in poor condition, are not suitable for preservation, and their 

removal is recommended. 
 Nine oaks will be highly affected by the project and their removal is required.   
 Seven coast redwoods are growing in concrete planter boxes, will be highly affected by 

the project, may have insufficient anchoring roots, are incompatible with new site use,   
and their removal is required. 

 Mitigation measures for retained trees are specified and protection methods detailed. 
 The mitigation measures include pre-construction root pruning and targeted canopy 

clearance pruning. 
 If the project is completed in two phases, the tree work and protection specification’s 

adjacent to Unit #9 and the related street and utility work, can be deferred until 
commencement of the second phase. 

 When final construction plans are submitted, additional protection specifications may be 
required.  

 If tree removals are permitted by approval authority, replacement trees will be required.  
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RECOMMENDATIONS 

1. Obtain all necessary permits prior to removing or significantly altering any trees on site.

2. Remove trees in poor condition or if significantly impacted by the project.

3. Clearance prune tree canopies prior to construction phases, as specified in report.

4. Plant replacement trees for trees removed.

5. Ensure that all tree protection requirements for retained trees are executed. More
detailed tree protection specifications will be included if necessary, after review of
current submittal documents is completed and final construction plans are submitted.

6. This report is based on preliminary plan sets. Alterations to the site plan may change the
evaluations and recommendations contained in this report.

Respectfully submitted, 

Kurt Fouts    ISA Certified Arborist   WE0681A 

           Kurt Fouts
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T1
coast live oak       

(Quercus agrifolia )
12" Yes 30'X30' Fair Fair Fair 8'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
 5' from new curb and street. Raise canopy to 14' for fire 
vehicle clearance.

T2 coast live oak      9" No 30'X20' Fair Fair Fair 6'
Low (Root loss - 

excavation)
R.T.

T3 coast live oak     10" No 30'X20'
Fair to   
Poor

Fair Fair 7'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
3' from new curb and street. Raise canopy to 14' for fire 
vehicle clearance. Split and missing bark with sap flow, at 1-
4' above grade. Monitor for health.

T4 coast live oak     10" No 30'x15' Fair Fair Fair 7'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
3' from new curb and street. Raise canopy to 14' for fire 
vehicle clearance.
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Poor: Trees in poor health and/or with poor structure that cannot be 
effectively abated with treatment

              3300 Maplethorpe Lane, Soquel

Tree Assessment Chart - Appendix A

                                                                               Suitability for Preservation Ratings:                                            Retention or Removal Code:   

Good: Trees in good health and structural condition with 
potential for longevity on the site

RT: Retain Tree
RI:  Remove Due to Construction Impacts                   

Fair: Trees in fair health and/or with structural defects that may 
be reduced with treatment procedures 

I.M. Impacts Can Be Mitigated With Pre-Construction Treatments                                                                    
R.C. Remove Due to Condition

Significant Tree- County of Santa Cruz,   Any tree 20 inches or greater in diameter 
measured  at 4.5 feet above grade per Santa Cruz County, Chapter 16:34,also any 
group of 5 or more trees on one parcel, each greater than 12" DBH                             
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T5 coast live oak       
(Quercus agrifolia )

6",4" No 25'X10' Fair Fair Fair 5'

Moderate- 
(Root loss-
excavation, 
canopy loss- 

clearance 
pruning)

R.T. 3' from new curb and street.  Raise canopy to 
14' for fire vehicle clearance.

T6 coast live oak     16" Yes 35'X30' Fair Fair Fair 12'

 High (Root 
loss-

excavation,  
canopy loss- 

clearance 
pruning)

R.T.
4' from new catch basin, storm drain, curb 
and street.  Raise canopy to 14' for fire 
vehicle clearance. 

T7 coast live oak     8" No 35'X15' Fair Fair Fair 6'

Moderate- 
(Root loss-
excavation, 
canopy loss- 

clearance 
pruning)

R.T. 5' from new storm drain, curb and street. 

T8 coast live oak     8" No 38'X20' Fair Fair Fair 6'

Moderate- 
(Root loss-
excavation, 
canopy loss- 

clearance 
pruning)

R.T.
1' from new storm drain. 3' from new curb 
and roadway. Raise canopy to 14' for fire 
vehicle clearance.

T9    
(No 
tag)

coast live oak     
16"        

(estimated)
Yes 40'X45' Fair Fair Fair 12'

Moderate- 
(Root loss-
excavation, 
canopy loss- 

clearance 
pruning)

R.T.

On adjacent property. 7' from new storm 
drain, curb and street. Trunk is 2' below new 
street grade  Raise canopy to 14' for fire 
vehicle clearance. Co-dominant trunks at 4' 
above grade.
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T10   
(No 
tag)

coast live oak       
(Quercus agrifolia )

13",12"  
(estimated)

Yes 40'X45' Fair Fair Fair 9'
Low (Root loss - 

excavation)
R.T.

On adjacent property. 8' from new storm 
drain, curb & street. Trunk is 2' below finish 
grade of new road.   Co-dominant trunks at 2' 
above grade.

T11   
(No 
tag)

coast live oak     7" No 40'X15' Fair Fair Fair 6'

Moderate 
(Root loss - 
excavation, 

compaction)

R.T.
2' from new roadway, curb & street. Trunk is 
1' below finish grade of new road.

T12  
(No 
tag)

coast live oak     
18",18"  

(estimated)
Yes 45'X50' Fair Fair Good 14'

Low (Canopy 
loss - minor 
clearance 
pruning)

R.T.

On adjacent property. 16' from new storm 
drain,  curb and street. Trunk is 4' below finish 
grade of new street. Co-dominant trunks at 3' 

above grade. Minor clearance pruning.

T13   
No 
tag)

coast live oak     
15",14"    

(estimated)
Yes 45'X50' Fair Fair Good 12'

Moderate- 
(Root loss-
excavation, 

canopy loss-  
clearance 
pruning)

R.T.

Tree location may be on property line. Trunk is 
8' from new storm drain line and  2 1/2'  
below finish grade. Co-dominant trunks at 4' 
above grade. Minor clearance pruning.

T14
coast redwood         

(Sequoia sempervirens)
19" Yes 45'X18' Good Fair Poor N/A

High (Within 
foot print of 
new road)

R.I.

Trunk base encased in concrete planter. As 
tree continues to enlarge, anchoring root 
development may be insufficient and stability 
of tree could become compromised. 
Incompatible with new site use and design.

T15 coast redwood         22" Yes 42'X10' Fair Fair Poor N/A
High (Within 
foot print of 
new road)

R.I. Same long term stability issue as tree T14.

T16 coast redwood        14" Yes 42'X10' Fair Fair Poor N/A
High (Within 
foot print of 
new road)

R.I. Same long term stability issue as tree T14.
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T17
coast redwood         

(Sequoia sempervirens )
14" Yes 37'X10' Poor Fair Poor N/A

High (Within 
foot print of 
new road)

R.I.

Trunk base encased in concrete planter. 
As tree continues to enlarge, anchoring 
root development may be insufficient 
and stability of tree could become 
compromised. Incompatible with new 
site use and design.

T18 coast redwood        14" Yes 35'X10' Poor Fair Poor N/A
High (Within 
foot print of 
new road)

R.I.
Same long term stability issue as tree 
T17.

T19 coast redwood        14" Yes 42'X15' Fair Fair Poor N/A
High (Within 
foot print of 
new road)

R.I.
Same long term stability issue as tree 
T17.

T20 coast redwood        24" Yes 42'x15' Good Fair Poor N/A
High (Within 
foot print of 
new road)

R.I.
Same long term stability issue as tree 
T17.

T21
coast live oak       

(Quercus Agri folia )
16" Yes 42'X25' Poor Fair Poor 12'

High (Root loss-
excavation)

R.C.

4' from new storm drain line.  Moderate 
decay & missing bark in trunk basal 
area.  Wood decay fungus present. Less 
than 25% live crown. Co-dominant 
trunks at 4' above grade.

T22 coast live oak     8" No 15'x15' Good Fair Good 6'
Moderate (Root 
loss-excavation)

R.T.
6' from new storm drain line.  Co-
dominant trunks at 5' above grade.

T23 coast live oak     8" No 15'X18' Good Fair Good 6'
Low (Root loss-

excavation)
R.T.

8' from new catch basin. Trunk bows to 
west at 4' above grade. Raise canopy 2' 
to 6' above grade.
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T24
coast live oak       

(Quercus agrifolia )
15" Yes 40'X30' Fair Fair Fair 11'

Moderate -High 
(If existing 

drainage system 
is replaced) 
(Root loss- 
excavation)

R.T.

 Tree location may be on property line. 
Impacted only if existing drainage system 

is replaced. Trunk straddles existing 
cyclone fence line, grows into fence at 4' 

above grade, and is partially girdled. 
Trunk has 15 degree lean. 

T25 coast live oak     
12",12",  

11"
Yes 30'X35' Good Fair Good 14'

Low - (Canopy 
loss- clearance 

pruning)
R.T.

Co-dominant trunks at 1' above grade. 
Minor basal decay. Sited at top of 
existing bank. Requires minor  clearance 
pruning from new unit.

T26 coast live oak     9" No 21'X21' Fair Fair Fair 6' Moderate (Root 
loss-excavation)

R.T.

Within 4' of new driveway & 6' from 
sewer line. Suppressed by tree T27, lack 
of canopy development on north side. 
Requires minor  clearance pruning from 
new unit.

T27 coast live oak     11",10",9" Yes 27'X35' Fair Fair Fair N/A
High (Within 
foot print of  

new driveway)
R.I.

Moderate deadwood and decay in 9" co-
dominant trunk. Lack of canopy 
development on north side. Co-dominant 
trunks at 3' above grade.

T28 coast live oak     14" Yes 30'X20' Fair Fair Fair 11'

Moderate- 
(Root loss-
excavation, 

canopy loss-  
clearance 
pruning)

R.T.
9' from new curb and driveway. Requires 
clearance pruning from new driveway.
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T29
coast live oak       

(Quercus agrifolia )
13" Yes 37'X20' Poor Fair Poor 10' N/A R.C.

Nearly dead, < 5% live canopy. 
Significant bark beetle in trunk basal 
area. Wood decay fungi (Hypoxylon 
thousarium ), present in significant 
quantity.

T30 coast live oak     8" No 35'X10' Poor Fair Poor 6' N/A R.C.
Less than 20% live canopy. Suppressed 
by adjacent trees. 

T31 coast live oak     19" Yes 36'X40' Fair Fair Fair 14'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.

8' from storm drain line. 9' from new 
parking stall. Unbalanced canopy. Strong 
weight bias to southwest. Co-dominant 

trunks at 5' above grade. Requires 
clearance pruning from new driveway.

T32 coast live oak     10",8",7" No 35'X35' Fair Poor Poor 11' N/A R.C.

One of three trunks is dead. Second 
trunk nearly horizontal. Very poor 
structure, trunk leans 30 degrees to 
southwest.

T33 coast live oak     10" No 35'X20' Fair Fair Fair 8'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
7' from parking stall. Requires clearance 
pruning from parking stall.
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T34
coast live oak       

(Quercus agrifolia )
10",8",8" No 38'X38' Poor Fair Fair 11'

Low- (Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.

Canopy growth suppressed by adjacent 
trees. Unbalanced canopy and weight 
bias to west. Co- dominant trunks at 1' 
and 3' above grade.  Requires clearance 
pruning form new parking stall.

T35 coast live oak     11" No 20'X25' Fair Fair Fair 8'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
5' from new driveway. Unbalanced 
canopy to south. Requires clearance 
pruning from driveway.

T36 coast live oak     9",7" No 35'X20' Fair Fair Fair 8'

Low- (Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
11' from new driveway. Requires 
clearance pruning from driveway.

T37 coast live oak     12" Yes 35'X30' Fair Poor Poor 9' N/A R.C.

Very poor structure, 40% of trunk 
missing from previous co-dominant trunk 
failure. Lack of sound wood for tree 
stability. Moderate risk of failure. 

T38 coast live oak     11" No 35'X15' Fair Poor Fair 9'
Low- (Root loss-

excavation)
R.T.

Poor attachment points of co-dominant 
stems.  Co-dominant stems at 6' above 
grade. Monitor.

T39 coast live oak     17" Yes 30'X35'
Fair to 
Poor

Fair Fair 13'

Low- (Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.

Wood decay fungi (Hypoxylon 
thousarium ) present on dead  tree limbs. 
Unbalanced canopy with weight bias to 
west. Monitor fungi population & health 
impact.
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Tree Assessment Chart - Appendix A

Tree # Species
Trunk 

Diameter 
@ 4.5'

Protected 
Tree

Crown 
Height & 
Spread 

Health 
Rating

Structural 
Rating

Suitability for 
Preservation  
(Based Upon 

Condition)

Tree 
Protection 

Zone (in 
feet)

Construction 
Impacts (Rating 
& Description)

Retention 
or 

Removal 
Code

Comments

T40
coast live oak       

(Quercus agrifolia )
10",9",9",

7"
No 30'X35'

Fair to 
Poor

Fair Fair 9' None R.T.
Very limited live canopy, all  growth at 
outer edge. Co-dominant trunks at 3' 

above grade.

T41 coast live oak     
11", 

10",9"
Yes 40'X40' Fair Fair Fair 10' None R.T.

T42 coast live oak     12" Yes 35'X20' Fair Fair Fair 9' None R.T.

T43 coast live oak     14" Yes 35'X35' Fair Fair Fair 11' None R.T.
Two cavities, decay and deadwood in 
trunk basal area. Co-dominant at 5' 

above grade.

T44 coast live oak     12" Yes 35'X20' Fair Fair Fair 9' None R.T.

T45 coast live oak     8",8" No 20'X15' Poor Fair Poor 6' N/A R.C.

Co-dominant trunk failure, missing bark, 
deadwood and decay from grade to 8' 
above grade. Wood decay fungi present. 
Remaining trunk lacks sound wood for 
support. 

T46 coast live oak     11" No 35'X20' Fair Fair Fair 8' None R.T. Unbalanced canopy to south.
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Tree Assessment Chart - Appendix A

Tree # Species
Trunk 

Diameter 
@ 4.5'

Protected 
Tree

Crown 
Height & 
Spread 

Health 
Rating

Structural 
Rating

Suitability for 
Preservation  
(Based Upon 

Condition)

Tree 
Protection 

Zone (in 
feet)

Construction 
Impacts (Rating 
& Description)

Retention 
or 

Removal 
Code

Comments

T47
coast live oak       

(Quercus agrifolia )
10" No 35'X20' Fair Fair Fair 8' None R.T. Unbalanced canopy to south.

T48 coast live oak     8" No 35'X10' Fair Fair Fair 6' None R.T. Unbalanced canopy to south.

T49
cypress      

(Hesperocyparis sp. )
7" No 50'X20' Fair Fair Fair 6' None R.T.

Crowded. Young tree growing 
underneath and into canopy of larger 

mature oak.

T50 coast live oak     
36" (at 
3'a.g.)

Yes 55'X70' Poor Fair Fair 27' None R.T.

Declining. Lack of live canopy relative to 
tree size. Evidence of bark beetle 
activity. Moderate decay and wood 
decay fungi present on dead limbs. 
Monitor health status.

T51 coast live oak     18" Yes 55'X35' Fair Fair Fair 14' None R.T. On adjacent property.

T52 coast live oak     28" Yes 45'X55' Good Fair Good 21' None R.T. On adjacent property.

T53 coast live oak     16" Yes 35'X35' Good Fair Good 12' None R.T.
On adjacent property. Co-dominant at 6' 

above grade.
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Tree Assessment Chart - Appendix A

Tree # Species
Trunk 

Diameter 
@ 4.5'

Protected 
Tree

Crown 
Height & 
Spread 

Health 
Rating

Structural 
Rating

Suitability for 
Preservation  
(Based Upon 

Condition)

Tree 
Protection 

Zone (in 
feet)

Construction 
Impacts (Rating 
& Description)

Retention 
or 

Removal 
Code

Comments

T54
coast live oak       

(Quercus agrifolia )
14" Yes 35'X40' Good Fair Fair 11' None R.T.

T55 coast live oak     9" No 30'X30' Fair Fair Fair 6' None R.T.

T56 coast live oak     10" No 35'X30' Fair Fair Fair 8' None R.T.

T57 coast live oak     18" Yes 30'X35' Good Fair Good 14' None R.T. Minor cavity at 5' above grade.

T58 coast live oak     10" No 20'x20' Good Fair Good 8' None R.T.

T59 coast live oak     
10",10",9

"
No 30'X40' Good Fair Good 9' None R.T.

T60 coast live oak     10",7",7" No 25'X22' Good Fair Good 9' None R.T.
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Tree Assessment Chart - Appendix A

Tree # Species
Trunk 

Diameter 
@ 4.5'

Protected 
Tree

Crown 
Height & 
Spread 

Health 
Rating

Structural 
Rating

Suitability for 
Preservation  
(Based Upon 

Condition)

Tree 
Protection 

Zone (in 
feet)

Construction 
Impacts (Rating 
& Description)

Retention 
or 

Removal 
Code

Comments

T61
coast live oak       

(Quercus agrifolia )
11",11",  
10",8"

No 35'X35' Good Fair Good 10'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
13' from new storm drain line. Requires 
minor clearance pruning.

T62 coast live oak     10",9",9" No 30'X35' Good Fair Good 9'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.
12' from new storm drain line. Requires 
minor clearance pruning.

T63 coast live oak     13" Yes 25'X35' Fair Fair Fair 10' None R.T. Minor decay and deadwood.

T64 coast live oak     16" Yes 48'X38' Good Fair Good 12' None R.T.

T65 coast live oak     16" Yes 35'X40'
Fair to 
Poor

Fair Fair 12' None R.T.
< 25% live canopy. Ivy choking lower 2/3 
of tree. Remove ivy. Co-dominant trunks 

at 5' above grade.

T66 coast live oak     10" No 30'X30' Fair Fair Fair 8' None R.T.
Unbalanced canopy to north. Remove 
ivy. Co-dominant trunks at 5' above 
grade.

T67 coast live oak     14" Yes 20'X20' Fair Fair Fair 11' None R.T.
Unbalanced canopy to north. Remove 

ivy. 
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Tree Assessment Chart - Appendix A

Tree # Species
Trunk 

Diameter 
@ 4.5'

Protected 
Tree

Crown 
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Spread 
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Rating

Structural 
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Suitability for 
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(Based Upon 

Condition)

Tree 
Protection 
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Construction 
Impacts (Rating 
& Description)

Retention 
or 

Removal 
Code

Comments

T68
coast live oak       

(Quercus agrifolia )
28" Yes 50'X60' Fair Fair Fair 21' None R.T.

Unbalanced canopy to north. Remove 
ivy. 

T69 coast live oak     12" Yes 30'X30' Fair Fair Fair 9' None R.T. Very thin canopy.

T70 coast live oak     10" No 20'X20' Fair Fair Fair 7' None R.T.
Very thin canopy. Unbalanced canopy to 

north.

T71 coast live oak     13",8" Yes 35'X40' Fair Fair Fair 10' None R.T. Co-dominant trunks at 3' above grade.

T72 coast live oak     7",6" No 30'X15' Poor Fair Poor 6' N/A R.C.

Co-dominant trunks at 1' above grade. 
One trunk is failed. Missing bark, 
deadwood and decay on second trunk. 
Thin and undeveloped canopy.

T73 coast live oak     8" No 30'X15' Fair Fair Fair 6'
Low- (Root loss-

excavation)
R.T.

18' from new retaining wall. Unbalanced 
canopy to west.

T74 coast live oak     10",9",9" No 25'X20' Fair Fair Fair 8'
Moderate- 
(Root loss-
excavation)

R.T.
8' from new retaining wall. Unbalanced 
canopy to west. Co-dominant trunks at 
2' above grade. Remove ivy.
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Tree
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Construction 
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& Description)

Retention 
or 

Removal 
Code

Comments

T75 coast live oak       
(Quercus agrifolia )

8",7" No 35'X20' Poor Fair Fair 6' High- (Root loss-
excavation)

R.T.

4' from new retaining wall. May require 
removal depending on site grading and 
placement of new retaining wall. Co-
dominant at 3' above grade. Remove ivy.

T76 coast live oak     11" No 40'X25' Fair Fair Fair 8' High- (Root loss-
excavation)

R.T.

3.5' from new retaining wall.  May 
require removal depending on site 
grading and placement of new retaining 
wall. Requires minor clearance pruning. 
Remove ivy.

T77 coast live oak     8",8",7" No 30'X35' Fair Fair Fair 8'
Moderate- 
(Root loss-
excavation)

R.T.

8' from new retaining wall. Unbalanced 
canopy to east. Requires minor 
clearance pruning from new building. Co-
dominant trunks at grade. Remove ivy.

T78 coast live oak     10" No 35'X20' Fair Fair Fair 8'
High- (within 
footprint of 
new home)

R.I.
Suppressed growth from adjacent tree 
crowding. Very thin canopy.

T79 coast live oak     12" Yes 35'X20' Fair Fair Fair 9'
High- (within 
footprint of 
new home)

R.I.

T80 coast live oak     
18"  (at 3' 

above 
grade)

Yes 30'X40' Fair Fair Fair 14'

High- (Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.I.

5' from new home on one side and 5' 
from new retaining wall on second side. 
Canopy cannot be successfully clearance 
pruned with out significant damage to 
tree structure.   Very thin canopy.

T81 coast live oak     12" Yes 30'X20' Fair Fair Fair 9'
High- (within 
footprint of 
new home)

R.I.
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T82
coast live oak       

(Quercus agrifolia )
28" (at 

3.5' a.g.)
Yes 45'X50' Fair Fair Fair 21'

High- (within 
footprint of 
new home)

R.I. Co-dominant trunks at 4' above grade.

T83 coast live oak     
29" (at 3' 

a.g.)
Yes 45'X50' Fair Fair Fair 21'

Moderate- 
(Root loss-
excavation, 

canopy loss- 
clearance 
pruning)

R.T.

 8' from new storm drain line. 9' from 
new parking stall. Included bark at 
attachment point of two main stems. 
Cabling of main stems is recommended. 
Requires clearance pruning from new 
home #2. Co-dominant at 4' above 
grade.

T84 coast live oak     
12",10",9

"
Yes 30'X35' Fair Fair Fair 10'

High- (within 1' 
of new 

driveway)
R.I.

Significant grading (cut),to occur within 
the canopy area. Co-dominant trunks at 
4' above grade.

T85 coast live oak     13" Yes 35'X35' Fair Fair Fair 10'
High- (within 
footprint of 

new driveway)
R.I.

Significant grading (cut),to occur within 
the canopy area. Co-dominant stems at 
5' above grade.

T86 coast live oak     9",5" No 20'X25' Fair Fair Fair 7'
High- (within 
footprint of 

new driveway)
R.I.

Significant grading (cut),to occur within 
the canopy area. Co-dominant trunks at 
1' above grade. Very thin canopy.

T87 coast live oak     9",8",6" No 17'x20' Good Fair Good 7'
Moderate- 
(Root loss-
excavation)

R.T.
9' from new road. Co-dominant trunk at 
3' above grade.
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APPENDIX B – CRITERIA FOR TREE ASSESSMENT CHART 
Following is an explanation of the data used in the tree evaluations. The data is incorporated in the 
Tree Assessment Chart, Appendix A. 

Trunk Diameter and Number of Trunks: 
Trunk diameter as measured at 4.5 feet above grade. The number of trunks refers to a single or 
multiple trunked tree. Multiple trunks are measured at 4.5 feet above grade. 

Health Ratings: 

Good:    A healthy, vigorous tree, reasonably free of signs and symptoms of disease 

 Fair:    Moderate vigor, moderate twig and small branch dieback, crown may be thinning and       
 leaf color may be poor 

  Poor:    Tree in severe decline, dieback of scaffold branches and/or trunk, most of foliage from 
 epicormics 

Structure Ratings: 

  Good:    No significant structural defects. Growth habit and form typical of the species 

  Fair:       Moderate structural defects that might be mitigated with regular care  

  Poor:     Extensive structural defects that cannot be abated.   

Suitability for Preservation Ratings: 

Rating factors: 

 Tree Health: Healthy vigorous trees are more tolerant of construction impacts such as root 
 loss, grading and soil compaction, then are less vigorous specimens.  

 Structural integrity: Preserved trees should be structurally sound and absent of defects or 
 have defects that can be effectively reduced, especially near structures or high use areas. 

   Tree Age: Over mature trees have a reduced ability to tolerate construction impacts, generate 
   new tissue and adjust to an altered environment. Young to maturing specimens are better  
   able to respond to change.  



  Species response: There is a wide variation in the tolerance of individual tree species to 
   construction impacts. 

  Rating Scale: 

 Good: Trees in good health and structural condition with potential for longevity on the site 

   Fair:   Trees in fair health and/or with structural defects that may be reduced with treatment 
   procedures.  

Poor:  Trees in poor health and/or with poor structure that cannot be effectively abated with    
treatment. Trees can be expected to decline or fail regardless of construction impacts or     
management .  The species or individual may possess characteristics that are incompatible
or undesirable in landscape settings or unsuited for the intended use of the site.

  Construction Impacts: 

   Rating Scale: 

 High:   Development elements proposed that are located within the Tree Protection
 Zone that would severely impact the health and /or stability of the tree. The 
 tree impacts cannot be mitigated without design changes. The tree may be 
 located within the building footprint.      

 Moderate:      Development elements proposed that are located within the Tree Protection 
Zone that will impact the health and/or stability of the tree and can be 
mitigated with tree protection treatments. 

 Low: Development elements proposed that are located within or near the Tree     
Protection Zone that will  have a minor impact on the health of the tree and 
can be mitigated with tree protection treatments.

   None:    Development elements will have no impact on the health and stability of the  
  Tree. 

 Tree Protection Zone (TPZ): 

   Defined area within which certain activities are prohibited or restricted to prevent or minimize  
   potential injury to designated trees, particularly during construction or development.  
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All Trees Numbered are Coast Live Oak, except where indicated.

Approximately 50 native trees and 8 non-native trees with 
diameters of 8" or greater are located between project 
boundaries and top of creek bank as indicated by arrows.
See arborist report for species list of this area.
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Image #5 -  Entry Area. Trees T1 – T6 on left, canopy of tree T83, on right. 

Image #6 – Looking south. Trees T58 -62 & T25, to be retained. Unit #9 proposed for open area (foreground), 
of trees. 



 
Image #7 -  Example of a tree in poor condition. Tree T37 with portion of trunk missing from previous trunk 
failure.                                                                                                                                                           

Image #8 –  Looking southwest. Trees T71,73 & 77, upper right, to be retained. Trees T78 – 81 lower left will 
require removal ( in foot print of Unit #1). 
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Appendix G - TREE PROTECTION GUIDELINES AND RESTRICTIONS 

Protecting Trees During Construction: 

1) Before the start of site work, equipment or materials move in, clearing, excavation,
construction, or other work on the site, every tree to be retained shall be securely 
fenced- off as delineated in approved plans. Such fences shall remain continuously in 
place for the duration of the work undertaken in connection with the development. 

2) If the proposed development, including any site work, will encroach upon the tree
protection zone, special measures shall be utilized, as approved by the project
arborist, to allow the roots to obtain necessary oxygen, water, and nutrients.

3) Underground trenching shall avoid the major support and absorbing tree roots of
protected trees. If avoidance is impractical, hand excavation undertaken under the
supervision of the project arborist may be required. Trenches shall be consolidated to
service as many units as possible. Boring/tunneling under roots should be considered
as an alternative to trenching.

4) Concrete or asphalt paving shall not be placed over the root zones
of protected trees, unless otherwise permitted by the project
arborist.

5) Artificial irrigation shall not occur within the root zone of native oaks, unless
deemed appropriate on a temporary basis by the project arborist to improve tree vigor
or mitigate root loss.

6) Compaction of the soil within the tree protection zone shall be avoided.

7) Any excavation, cutting, or filling of the existing ground surface within the
tree protection zone shall be minimized and subject to such conditions as the project
arborist may impose. Retaining walls shall likewise be designed, sited, and constructed
to minimize their impact on protected trees.

8) Burning or use of equipment with an open flame near or within the tree protection
zone shall be avoided. All brush, earth, and other debris shall be removed in a
manner that prevents injury to the tree.

9) Oil, gas, chemicals, paints, cement, stucco or other substances that may be harmful to
trees shall not be stored or dumped within the tree protection zone of any protected
tree, or at any other location on the site from which such substances might enter the
tree protection zone of a protected tree.

10) Construction materials shall not be stored within the tree protection zone of a
protected tree.



Project Arborist Duties and Inspection Schedule: 

The project arborist is the person(s) responsible for carrying out technical tree inspections, 
assessment of tree health, structure and risk, arborist report preparation, consultation with 
designers and municipal planners, specifying tree protection measures, monitoring, progress 
reports and final inspection. 
A qualified project arborist (or firm) should be designated and assigned to facilitate and  
insure tree preservation practices.  He/she/they should perform the following inspections: 

Inspection of site: Prior to equipment and materials move in, site work, demolition, landscape 
construction  and tree removal: The project arborist will meet with the general contractor, 
architect / engineer, and owner or their representative to review tree preservation measures, 
designate tree removals, delineate the location of tree protection fencing, specify equipment 
access routes and materials storage areas, review the existing condition of trees and provide 
any necessary recommendations. 

Inspection of site: During excavation or any activities that could affect trees: Inspect site 
during any activity within the Tree Protection Zones of preserved trees and any 
recommendations implemented. Assess any changes in the health of trees since last 
inspection. 

Final Inspection of Site: Inspection of site following completion of construction. Inspect for 
tree health and make any necessary recommendations. 

Kurt Fouts shall be the Project Arborist for this project. All scheduled inspections shall include a 
brief Tree Monitoring report, documenting activities and provided to the City Arborist. 

Tree Protection Fencing 

Tree Protection fencing shall be installed prior to the arrival of construction equipment or 
materials. Fence shall be comprised of six -foot chain link fence mounted on eight - foot tall, 1 
and 7/8-inch diameter galvanized posts, driven 24 inches into the ground and spaced on a 
minimum of 10-foot centers. Once established, the fence must remain undisturbed and be 
maintained throughout the construction process until final inspection.  

A final inspection by the City Arborist at the end of the project will be required prior to removing 
any tree protection fencing. 

Tree Protection Signs 

All sections of fencing should be clearly marked with signs stating that all areas within 
the fencing are Tree Protection Zones and that disturbance is prohibited.  



Monitoring 

Any trenching, construction or demolition that is expected to damage or encounter tree roots 
should be monitored by the project arborist or a qualified ISA Certified Arborist and should be 
documented. 

The site should be evaluated by the project arborist or a qualified ISA Certified Arborist after 
construction is complete, and any necessary remedial work that needs to be performed should 
be noted. 

Root Pruning 

Root pruning shall be supervised by the project arborist. When roots over two inches in 
diameter are encountered they should be pruned by hand with loppers, handsaw, reciprocating 
saw, or chain saw rather than left crushed or torn. Roots should be cut beyond sinker roots or 
outside root branch junctions and be supervised by the project arborist. When completed, 
exposed roots should be kept moist with burlap or backfilled within one hour. 

Tree Work Standards and Qualifications 

All tree work, removal, pruning, planting, shall be performed using industry standards of 
workmanship as established in the Best Management Practices of the International 
Society of Arboriculture (ISA) and the American National Standards Institute series, Safety 
Requirements in Arboriculture Operations ANSI Z133-2017,  

Contractor licensing and insurance coverage shall be verified. 

 During tree removal and clearance, sections of the Tree Protection Fencing may need to be 
 temporarily dismantled to complete removal and pruning specifications. After each section is 
 completed, the fencing is to be re-installed.  

 Trees to be removed shall be cut into smaller manageable pieces consistent with safe  
 arboricultural practices, and carefully removed so as not to damage any surrounding trees or 
 structures. The trees shall be cut down as close to grade as possible. Tree removal is to be  
 performed by a qualified contractor with valid City Business/ State Licenses and General 
 Liability and Workman’s Compensation insurance. 



Development Site Tree Health Care Measures 

RECOMMENDED TO PROVIDE OPTIMUM GROWING CONDITIONS, PHYSIOLOGICAL 
INVIGORATION AND STAMINA, FOR PROTECTION AND RECOVERY FROM 
CONSTRUCTION IMPACT. 

Establish and maintain TPZ fencing, trunk and scaffold limb barriers for protection from 
mechanical damage, and other tree protection requirements as specified in the arborist 
report. 

Project arborist to specify site-specific soil surface coverings (wood chip mulch or other) for 
prevention of soil compaction and loss of root aeration capacity. 

Soil, water and drainage management is to follow the ISA BMP for "Managing Trees During 
Construction" and the ANSI Standard A300(Part 2)- 2011 Soil Management (a. Modification, 
b. 'Fertilization, c. Drainage.)

Fertilizer / soil amendment product(s) amounts and method of application to be specified by 
certified arborist. 



County of Santa Cruz –Significant Tree 

16.34.030 Definitions. 

All terms used in this chapter shall be as defined in the General Plan and Local Coastal Program Land Use 

Plan glossaries and as follows: 

“Coastal Zone” means that unincorporated area of the County of Santa Cruz as defined by the California 

Coastal Act of 1976, Division 20 of the California Public Resources Code. This area is identified on the General 

Plan and Local Coastal Program Land Use Plan maps. 

“Diameter at breast height (d.b.h.)” means the average diameter of a tree outside the bark at a point four and 

one-half feet above the highest level ground. 

“Person” means any individual, group, firm, organization, association, limited liability company, or other 

business association, corporation, including any utility, partnership, business, trust company, special district or 

public agency thereof, or other party, or as specified in Section 53090 of the California Government Code; or 

the State or a State agency or city when not engaged in a sovereign activity. Where a coastal development 

permit is required pursuant to Chapter 13.20 SCCC, State and Federal agencies may be required to comply 

with various provisions of this chapter as a condition of the coastal development permit. 

“Planning Director” means the Director of the Planning Department or his or her authorized designee charged 

with the administration and enforcement of this chapter. 

“Significant tree,” for the purposes of this chapter, shall include any tree, sprout clump, or group of trees, as 

follows: 

(A)    Within the urban services line or rural services line, any tree which is equal to or greater than 20 inches 

d.b.h. (approximately five feet in circumference); any sprout clump of five or more stems each of which is 

greater than 12 inches d.b.h. (approximately three feet in circumference); any group consisting of five or more 

trees on one parcel, each of which is greater than 12 inches d.b.h. (approximately three feet in circumference) 



(B)    Outside the urban services line or rural services line, where visible from a scenic road, any beach, or 

within a designated scenic resource area, any tree which is equal to or greater than 40 inches d.b.h. 

(approximately 10 feet in circumference); any sprout clump of five or more stems, each of which is greater than 

20 inches d.b.h. (approximately five feet in circumference); or, any group consisting of 10 or more trees on one 

parcel, each greater than 20 inches d.b.h. (approximately five feet in circumference). 

(C)    Any tree located in a sensitive habitat as defined in Chapter 16.32 SCCC. Also see SCCC16.32.090 (C), 

exemption of projects with other permits. 

“Significant tree removal permit” means a permit issued pursuant to the provisions of this chapter. 

“Sprout clump” means individual stems arising from one root collar and sharing a common root system. [Ord. 

5182 § 14, 2014; Ord. 4346 §§ 73, 74, 1994; Ord. 3443 § 1, 1983; Ord. 3341 § 1, 1982]. 



ASSUMPTIONS AND LIMITING CONDITIONS 

1. Any legal description provided by the appraiser/consultant is assumed to be correct. No
responsibility is assumed for matters legal in character nor is any opinion rendered as the quality
of any title.

2. The appraiser/consultant can neither guarantee nor be responsible for accuracy of information
provided by others.

3. The appraiser/consultant shall not be required to give testimony or to attend court by reason of
this appraisal unless subsequent written arrangements are made, including payment of an
additional fee for services.

4. Loss or removal of any part of this report invalidates the entire appraisal/evaluation.
5. Possession of this report or a copy thereof does not imply right of publication or use for any

purpose by any other than the person(s) to whom it is addressed without written consent of this
appraiser/consultant.

6. This report and the values expressed herein represent the opinion of the appraiser/consultant, and
the appraiser/consultant’s fee is in no way contingent upon the reporting of a specified value nor
upon any finding to be reported.

7. Sketches. Diagrams. Graphs. Photos. Etc., in this report, being intended as visual aids, are not
necessarily to scale and should not be construed as engineering reports or surveys.

8. This report has been made in conformity with acceptable appraisal/evaluation/diagnostic reporting 
techniques and procedures, as recommended by the International Society of Arboriculture.

9. When applying any pesticide, fungicide, or herbicide, always follow label instructions.
10. No tree described in this report was climbed, unless otherwise stated. We cannot take

responsibility for any defects which could only have been discovered by climbing. A full root collar
inspection, consisting of excavating around the tree to uncover the root collar and major buttress
roots, was not performed, unless otherwise stated. We cannot take responsibility for any root
defects which could only have been discovered by such an inspection.

CONSULTING ARBORIST DISCLOSURE STATEMENT 

 Arborists are tree specialists who use their education. Knowledge, training, and experience to examine 
trees, recommend measures to enhance the beauty and health of trees, and attempt to reduce risk of 
living near trees, Clients may choose to accept or disregard the recommendations of the arborist, or to 
seek additional advice. 

  Arborists cannot detect every condition that could possibly lead to the structural failure of a tree. 
Trees are living organisms that fail in ways we do not fully understand. Conditions are often hidden 
within trees and below ground. Arborists cannot guarantee that a tree will be healthy or safe under all 
circumstances, or for a specified period of time. Likewise, remedial treatments, like medicine, cannot 
be guaranteed. 

  Trees can be managed, but they cannot be controlled. To live near trees is to accept some degree of 
risk. The only way to eliminate all risk associated with trees is to eliminate all trees.   
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December 14, 2017                           Project No. SCR-1183 
 
JOHN SWIFT 
500 Chestnut Street, Suite 100 
Santa Cruz, California 95060 
 
Subject: Geotechnical Investigation 
 
Reference: Proposed 12-Lot Subdivision 

3300 Maplethorpe Lane, Soquel 
APN 037-121-60 
Santa Cruz County, California 

 
Dear Mr. Swift: 
 
As requested, we have completed a Geotechnical Investigation for the 12-lot subdivision 
proposed at the referenced site. The purpose of our investigation was to evaluate the soil 
conditions at the site and provide geotechnical recommendations for the proposed 
improvements. 
 
This report presents the results, conclusions and recommendations of our investigation.  
If you have any questions regarding this report, please call our office. 
 
 
Very truly yours, 
 
DEES & ASSOCIATES, INC. 
 
 
 
Rebecca L. Dees 
Geotechnical Engineer 
G.E. 2623 
 

 
Copies: 4 to Addressee 
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GEOTECHNICAL INVESTIGATION 

Introduction 
This report presents the results of our Geotechnical Investigation for the 12-lot subdivision 
proposed at 3300 Maplethorpe Lane in the Soquel area of Santa Cruz County, California.  
 
Purpose and Scope 
The purpose of our investigation was to explore and evaluate surface and near surface 
soil at the site and provide geotechnical recommendations for design and construction of 
the proposed improvements.   
 
The specific scope of our services was as follows: 
 
1.  Site reconnaissance and review of available data in our files pertinent to the site 

and vicinity. 
 
2.  Exploration of subsurface conditions consisting of logging and sampling of twelve 

(12) exploratory borings drilled between 4.0 and 31.5 feet below grade. 
 
3.  Laboratory testing to evaluate the engineering properties of the subsoils.  
 
4.   Engineering analysis and evaluation of the resulting field and laboratory test data.  

Based on our findings, we have developed geotechnical design criteria for general 
site grading, foundations, retaining walls, concrete slabs-on-grade, pavements, 
and general site drainage. 

 
5.  Preparation of this report presenting the results of our investigation. 
  
Project Location and Description 
The site is located at 3300 Maplethorpe Lane in the Soquel area of Santa Cruz County, 
California, Figure 1. The 3.5-acre parcel is located in a residential area and is bordered 
by residential properties on all sides. The natural topography in the area consists of a 10 
to 15 percent south facing slope with a drainage ravine along the eastern border. The 
hillside descending to the drainage ravine is about 15 feet high with 40 to 60 percent 
slopes.  
 
The site has been graded to create a large level pad. The pad was created by cutting into 
the slope and placing fill along the downslope sides. The cuts are about 10 feet high and 
sloped at about a 2:1 (horizontal to vertical) gradient. The fill was spread out along the 
downslope fringes of the pad and the fill is estimated to be up to about 5 feet deep at its 
deepest point.  
 
The level pad area of the site is developed with greenhouses and accessory structures 
with a loop driveway. See Figure 2. The project consists of removing the existing 
improvements and constructing up to 12 single family residences at the site. Most of the 
residences will be constructed in the existing level pad area and three residences are 



 

5 
Dees & Associates, Inc. 
SCR-1183 | 12/14/17 
 

proposed on the gentle slopes above the pad area. A new loop road will be created to 
access the homesites. The road will enter the property in the same location as the existing 
driveway then the road will cross the level pad area and loop around on the slope above 
the existing pad to access the upper homesites. 
 
Field Investigation 
Subsurface conditions at the site were explored on 5 October 2017 with nine (9) 
exploratory borings drilled with 6-inch diameter continuous flight augers advanced with 
truck mounted drilling equipment and on 30 November 2017 with three (3) exploratory 
borings drilled with 6-inch diameter continuous flight augers advanced with tractor 
mounted drilling equipment. Our borings were drilled to depths of 4.0 to 31.5 feet. The 
approximate locations of our exploratory borings are indicated on Figure 2.  
 
The soils observed in the test borings were logged in the field and described in 
accordance with the Unified Soil Classification System (D2487 and D2488), Figures 3. 
The Test Boring Logs denote subsurface conditions at the locations and times observed, 
and they are not warranted they are representative of subsurface conditions at other 
locations or times.   
 
Representative soil samples were obtained from the exploratory borings at selected 
depths, or at major strata changes. These samples were recovered using the 3.0-inch 
O.D. Modified California Sampler (L) or the Standard Terzaghi Sampler (T). The 
penetration resistance blow counts for the (L) and (T) noted on the boring logs were 
obtained as the sampler was dynamically driven into the in situ soil. The process was 
performed by dropping a 140-pound hammer a 30-inch free fall distance and driving the 
sampler 6 to 18 inches and recording the number of blows for each 6-inch penetration 
interval. The blows recorded on the boring logs present the accumulated number of blows 
that were required to drive the last 12 inches. The blow counts indicated on the logs have 
been converted to equivalent standard penetration test (SPT) values. 
 
Laboratory Testing 
The laboratory testing program was directed toward a determination of the physical and 
engineering properties of the soils underlying the site. Moisture content and dry densities 
were performed on representative soil samples to determine the consistency of the soil 
and the moisture variation throughout the explored soil profile. Grain size analysis and 
Atterberg Limits were performed on select samples to aid in soil classification and to 
evaluate the relative shrink/swell potential of the foundation zone soils. Direct shear tests 
were performed to evaluate the shear strength properties of the foundation zone soil. The 
results of our field and laboratory testing appear on the "Log of Test Borings", opposite 
the sample tested. 
 
Subsurface Soil Conditions 
The Santa Cruz County Geologic Map indicates the site is underlain by Purisima 
Formation sandstone and siltstone and Coastal Terrace Deposits. However; our borings 
indicate the entire site is overlain with Terrace Deposits. Siltstone bedrock was 
encountered about 15 to 30 feet below existing grades.  
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Coastal terrace deposits, undifferentiated (Pleistocene), are described as, 
“Semiconsolidated, moderately well sorted marine sand with thin, discontinuous gravel-
rich layers. May be overlain by poorly sorted fluvial and colluvial silt, sand and gravel. 
Thickness variable; generally less than 20 ft thick. May be relatively well indurated in 
upper part of weathered zone.” 
 
The subsoils consisted of thin layers of firm to medium dense sandy clay, clay, silty sand 
and clayey sand. There was very little conformity of the layers between our boring 
locations. Some areas had thick deposits of clay and some areas had thick deposits of 
silty sand or clayey sand. Our borings encountered clays and sandy clays in the upper 
soil horizons over most of the proposed development. The clays were expansive (PI = 33 
to 35) along the entrance road and in the southwest corner of the proposed development. 
The clay had a low to moderate expansion potential elsewhere on the site, although there 
could be areas with expansive clay present elsewhere. The near surface soils at the north 
end of the site on the slope above the existing level pad area consisted of silty sand. A 
detailed description of the subsoils is included on our Logs of Test Borings included in the 
Appendix. 
 
Soil excavated from the upslope side of the existing level pad area was used as fill along 
the downslope side of the pad. The fill was 2 to 3.5 feet thick in our borings and is 
estimated to be up to 5 feet thick in the southeast corner of the site near the southern 
property line. The fill was loose to medium dense and consisted of clayey sand and sandy 
clay.  
 
The soils below the site are classified as a Site Class “D” for analysis using the 2016 
California Building Code. 
 
Groundwater 
A groundwater table was not encountered in our borings. Very moist to wet soils were 
encountered in Boring 3 about 16 feet below the ground surface. The boring was left open 
for 4 hours to see if a fully developed groundwater table was present and only a few 
inches of water developed on top of the sandstone (30 feet below grade) during this time 
period. No wet soils were encountered in any of our other borings. Boring 12 was drilled 
14 feet deep and left open for one week. No groundwater developed in the boring over 
that time period.  
 
The groundwater levels encountered in our borings denote groundwater conditions at the 
locations and times observed, and they are not warranted they are representative of 
groundwater conditions at other locations or times. Groundwater levels may vary with 
seasonal variations and other factors not evident during our investigation.  
 
Seismicity 
The project site is located in a seismically active region and several active and potentially 
active faults are located in the vicinity of the site. The following is a general discussion of 
seismicity in the project area. A more detailed discussion of faulting and seismicity is 
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beyond the scope of our services.  
 
The site is located near the Zayante-Vergeles Fault Zone, the San Andreas Fault Zone, 
the offshore San Gregorio Fault Zone and the offshore Monterey Bay-Tularcitos Fault 
Zone. The San Andreas Fault is the largest and most active of the faults in the site vicinity. 
However, each fault is considered capable of generating moderate to severe ground 
shaking. It is reasonable to assume that the proposed development will be subject to at 
least one moderate to severe earthquake from one of the faults during the next fifty years.  

 
Structures designed according to the 2016 California Building Code may use the following 
parameters in their analysis. The following ground motion parameters may be used in 
seismic design and were determined using the USGS Ground Motion Parameter 
Calculator.  

 

PGAm 0.58 g 

Seismic Design Category (SDC)  D 

 
Liquefaction 
Liquefaction occurs when saturated fine-grained sands, silts and sensitive clays are 
subject to shaking during an earthquake and the water pressure within the pores builds 
up leading to loss of strength. There is a low potential for liquefaction to develop below 
the site due to the lack of a groundwater table. 
 
Landsliding 
The site is very gently sloping with the exception of the ravine slope along the eastern 
edge of the site. The ravine slope is inclined at about a 40 to 60 percent slope and there 
is a potential for shallow landsliding to occur on the slope. 
 
The proposed homesites will be setback 50 feet from the designated riparian zone along 
the ravine which sets the residences back a least 50 feet from the top edge of the ravine 
slope. The ravine slope is about 15 feet high and there is a low potential for landslides to 
affect improvements located 50 feet behind the top edge of the slope. 
  

 San Andreas 
Fault 

Zayante-
Vergeles Fault 

San Gregorio 
Fault 

Monterey Bay-
Tularcitos Fault 

Distance 
Miles 

8.2 4.6 15.6 11.4 

Direction NE NE SW SW 

Ss S1 SMs SM1 SDs SD1 
1.531 g 0.606 g 1.531 g 0.910 g 1.020 g 0.606 g 
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DISCUSSIONS AND CONCLUSIONS 
 
Based on the results of our investigation, the subdivision improvements proposed at the 
site are feasible provided the recommendations presented in this report are incorporated 
into the design and construction of the project.  
 
Primary geotechnical concerns for the project include setting improvements back from 
the top of slopes; removing existing fill material below improvements; providing firm, 
uniform support for foundations, slabs and pavements; mitigating expansive clay soils; 
controlling site drainage and designing structures to resist strong seismic shaking. 
 
Improvements should be set back from the top of steep slopes. We understand there is 
a 50 feet wide setback from the riparian zone which puts the improvements at least 50 
feet from the top edge of the ravine slope. The 50 feet setback provides more than enough 
setback from the top of the ravine slope to protect the improvements from landsliding and 
erosion along the drainage slopes. The existing cutslope at the back of the level pad area 
is inclined at about a 50 percent slope gradient now and the final slope will be inclined no 
steeper than 50 percent. Improvements located above cutslope should be setback at least 
6 feet from the top edge of slopes or the foundations should be deepened so there is at 
least 6 feet of soil between the base of the foundation and the adjacent slope face.  
 
There is 2 to 4 feet of existing fill in the homesites at the southeast corner of the site. The 
fill should be removed and replaced as compacted engineered fill where improvements 
are planned.  
 
Structures may be supported on shallow spread footing foundations embedded into firm 
native soil or engineered fill. To provide a firm, uniform base for foundation support the 
entire foundation should be supported on engineered fill or the footings should penetrate 
the fill so the entire foundation is embedded into native soil. A map of the existing fill area 
is included on Figure 2. 
 
There are expansive clays in the southwest area of the site that include the entrance road 
and about three of the homesites located in the southwest corner. To mitigate heave 
below foundations, foundations located in areas with expansive clay should be at least 
24 inches deep to reduce the overall clay thickness and to provide enough load on the 
clay to mitigate expansion. The foundation excavations in areas with expansive clay 
should be kept moist from the time the excavation is made until the time the concrete is 
placed and the soil should be thoroughly wetted 24 prior to placing concrete. 
 
Concrete slabs-on-grade that are located in areas with expansive soils may move up and 
down with seasonal moisture variations. To mitigate soil expansion below slabs, the top 
12 inches of subgrade below the slab should be replaced with baserock or the top 8 
inches of subgrade can be replaced with baserock with 4 inches of drainrock on top of 
the baserock. 
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Concentrated surface runoff should be collected and discharged in a controlled manner. 
The surface soils are generally clayey with poor permeability so concentrated runoff 
should be discharged into properly designed retention or detention facilities located away 
from building foundations. Retention facilities should be located at least 10 feet from 
foundations and at least 30 feet from the top of the ravine slope along the eastern edge 
of the property. Discharge from detention facilities should be carried to the base of the 
ravine slope in solid conduit pipe or discharged into off-site drainage facilities.  
 
The upper homesite, located at the north end of the site, is located in an area with 
permeable soils so roof runoff from the upper homesite may be discharged onto splash 
blocks as long as the water coming off the splash blocks is directed away from the building 
foundation. 
 
Structures should be designed to resist strong seismic shaking. Structures designed in 
accordance with current seismic design requirements should react well to seismic 
shaking. 
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RECOMMENDATIONS 
 
The following recommendations should be used as guidelines for preparing project plans 
and specifications: 
 
Site Grading 
1. The soil engineer should be notified at least four (4) working days prior to any site 
clearing or grading to make arrangements for construction observation and testing 
services. The recommendations of this report are based on the assumption that the soil 
engineer will perform the required testing and observation during grading and 
construction. It is the owner's responsibility to make the necessary arrangements for 
these required services. 
 
2. Areas to be graded should be cleared of obstructions, organics, existing fill and any 
other unsuitable material. Voids created during site clearing should be backfilled with 
engineered fill.  
 
3. Where fill is planned to raise grade, any existing loose soil or fill should be removed 
and the area to receive engineered fill should be scarified 6 inches, moisture conditioned 
to 2 to 3 percent over optimum moisture content and compacted to 90 percent relative 
compaction.  
 
4. For foundations that will be embedded into engineered fill, the fill should extend at 
least 18 inches below the bases of the foundations and extend at least 3 feet beyond the 
foundation in all directions.   
 
5. Where referenced in this report, Percent Relative Compaction and Optimum Moisture 
Content shall be based on ASTM Test Designation D15570. 
 
6. Soils used for engineered fill should be free of organic material, and contain no rocks 
or clods greater than 6 inches in diameter, with no more than 15 percent larger than 4 
inches. Soils with more than 3 percent organic matter by weight should be considered 
organic and not suitable as engineered fill.  
 
7. We estimate shrinkage factors of about 5 to 10 percent for the on-site materials when 
used in engineered fills. 
 
8. Engineered fill should be placed in thin lifts not exceeding 8 inches in loose thickness; 
moisture conditioned to 1 to 3 percent over optimum moisture content and compacted to 
at least 90 percent relative compaction.  
 
9. The upper 8 inches of subgrade below pavements should be moisture conditioned 2 
to 3 percent over optimum moisture content and compacted to at least 94 percent relative 
compaction. The aggregate base below driveways and pavements should be compacted 
to at least 95 percent relative compaction.  
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10. Engineered fill slopes and permanent cutslopes should be inclined less than 2:1 
(horizontal to vertical). Fill slopes should be keyed and benched into firm native soil. Keys 
should be at least 8 feet wide and embedded at least 18 inches into firm, native soil on 
the downslope side. Benches should be created in the natural hillside as the fill is placed. 
Benches should be at least 6 feet wide, remove all loose soil and be sloped into the 
hillside at least 2 percent. 
 
11. Any keys or benches exposing potential seepage zones should be drained. Drains 
should consist of a minimum 12-inch wide column of Caltrans Class 1, Type A, permeable 
material that extends to within 12 inches of the final ground surface. A 4-inch perforated 
rigid pipe should be placed about 4 inches above the base of the gravel with the holes 
facing down. The pipe should be sloped at least 2 percent towards the discharge end. A 
solid collector pipe should be connected to the perforated pipe to carry the collected water 
to a suitable discharge point. The presence of seepage zones and the location and 
dimensions of the drains should be determined in the field by a representative from our 
office at the time of grading. 
 
12. The face of cut and fill slopes should be groomed to remove any loose soil, create a 
fairly uniform slope surface. Cut and fill slopes should be protected from erosion at all 
times. 
 
13. Engineered fill should be observed and tested by our firm. For planning purposes, in-
place density tests should be performed as follows: one test for every 12 vertical inches 
of material placed for embankments, in trenches or around structures, one test for every 
400 square feet for relatively thin fill sections and one test whenever there is a definite 
suspicion of a change in the quality of moisture control or effectiveness in compaction. 
The actual testing schedule should be determined by a representative from our firm at the 
time of grading. 
 
14. After the earthwork operations have been completed and the soil engineer has 
finished their observation of the work, no further earthwork operations shall be performed 
except with the approval of and under the observation of the soil engineer. 
 
Conventional Spread Footing Foundations  
15. Conventional spread footings may be used to support structures. Foundations should 
be embedded into firm, native soil or engineered fill.  
 
16. In general, footings should be a minimum of 12 inches deep and 12 inches wide for 
one story structures and 18 inches deep and 15 inches wide for two story structures.  
 
17. Footings embedded into the expansive clayey soils located in the southwest corner 
of the site should be a minimum of 24 inches deep and 15 inches wide for both one and 
two-story structures. The depth of foundations should be measured from the lowest 
adjacent grade.  
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18. If footings are embedded into engineered fill, a minimum of 18 inches of engineered 
fill should be placed below the bases of all load bearing foundation elements. 
 
19. Footings located adjacent to other footings or utility trenches should have their 
bearing surfaces founded below an imaginary 1.5:1 plane projected upward from the 
bottom edge of the adjacent footings or utility trenches.   
 
20. Foundations designed in accordance with the above may be designed using the 
following allowable bearing capacities: 
 

Soil Condition One-Story 
(Qal) 

Two-Story 
(Qal) 

Native Soil    Low Expansion 2,400 psf 2,650 psf 

Native Soil     Expansive Clay 1,000 psf 1,000 psf 

Engineered Fill     Using On-Site Soils 2,500 psf 2,800 psf 

Engineered Fill     Using Select Import 3,000 psf 3,400 psf 

 
The allowable bearing capacities may be increased by 1/3 for short term seismic and wind 
loads.   
 
21. Total and differential settlements under the proposed light building loads are 
anticipated to be less than 1 inch and 1/2 inch respectively.   
 
22. Lateral load resistance for structures supported on footings may be developed in 
friction between the foundation bottom and the supporting subgrade. Frictional resistance 
may be determined using 130 psf times the contact area of the footing. The frictional 
resistance may not exceed one-half the dead load. 
 
23. Where footings are poured neat against the adjacent subgrade, the following passive 
lateral earth pressures may be used:  
 

Soil Condition Passive Pressure 
(EFW) 

Native Soil    Low Expansion 300 psf 

Native Soil     Expansive Clay 175 psf 

Engineered Fill     Using On-Site Soils 300 psf 

Engineered Fill     Using Select Import 300 psf 

The top 12 inches of soil should be neglected in passive design. 
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24. The foundation excavations should be kept moist from the time the excavation is 
made until the time the concrete is placed to avoid soil shrinkage. The foundation 
excavations in areas with expansive clay should be thoroughly wetted 24 prior to placing 
concrete and observed by the soils engineer. 
 
25. Prior to placing concrete, foundation excavations should be cleaned of loose soil and 
observed by the soils engineer. 
 
Retaining Wall Lateral Pressures 
26. Retaining structures should be designed to resist both lateral earth pressures and 
any additional surcharge loads.  
 
27. If expansive soils exist within a 2:1 (h:v) imaginary line drawn upwards from the base 
of retaining walls, the expansive soil should be removed.  
 
28. Retaining walls may be designed using the following active pressures: 
 

 
 
 

 
 
29. Where footings are poured neat against the adjacent subgrade, the following passive 
lateral earth pressures may be used:  
 

Soil Condition Passive Pressure 
(EFW) 

Native Soil    Low Expansion 300 psf 

Native Soil     Expansive Clay 175 psf 

Engineered Fill     Using On-Site Soils 300 psf 

Engineered Fill     Using Select Import 300 psf 

The top 12 inches of soil should be neglected in passive design. 
 
30. Retaining wall foundations should be at least 12 inches deep in areas where the soils 
have a low expansion potential and at least 24 inches deep where moderate to expansive 
soils exist.  
 
31. Retaining wall foundations may be designed using the following allowable bearing 
capacities: 
 

Soil Condition Qal 

Native Soil    Low Expansion 2,400 psf 

Slope Active Pressure Restrained Pressure 
Level 45 pcf EFW 60 pcf EFW 

3:1 (h:v) 50 pcf EFW 85 pcf EFW 
2:1 (h:v) 80 pcf EFW 110 pcf EFW 
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Native Soil     Expansive Clay 1,000 psf 

Engineered Fill     Using On-Site Soils 2,500 psf 

Engineered Fill     Using Select Import 3,000 psf 

 
32. Retaining walls should include an added seismic component of 18 pcf, equivalent 
fluid weight. Dynamic surcharges should be added to the above active lateral earth 
pressures. The resultant dynamic pressure should be applied at a point 0.6 H above the 
base of the wall. 
 
33. The above lateral pressures assume that the walls are fully drained to prevent 
hydrostatic pressure behind the walls. Drainage materials behind the wall should 
consist of Class 1, Type A permeable material (Caltrans Specification 68-1.025) or an 
approved equivalent. The drainage material should be at least 12 inches thick. The 
drains should extend from the base of the walls to within 12 inches of the top of the backfill. 
A perforated pipe should be placed (holes down) about 2 inches above the bottom of the 
wall and be tied to a suitable drain outlet. Wall backdrains should be plugged at the 
surface with clayey material to prevent infiltration of surface runoff into the backdrains.   
 
Concrete Slabs-on-Grade 
34. The upper 8 inches of subgrade below exterior concrete slab-on-grade, walkways 
and patios should be moisture conditioned to 2 to 3 percent over optimum moisture 
content and compacted to at least 88 percent relative compaction.  
 
35. Concrete slabs-on-grade that are located in areas with expansive soils may move up 
and down with seasonal moisture variations and develop cracks and un-even surfaces. 
To mitigate soil expansion below exterior slabs, the top 12 inches of subgrade below the 
slab may be replaced with baserock. The soil below the baserock should be wetted prior 
to placing the baserock. 
 
36. To mitigate soil expansion below interior floor slabs, the top 12 inches of subgrade 
below the slab should be replaced with baserock or the subgrade should be replaced with 
8 inches of baserock with 4 inches of drainrock on top. The soil below the baserock should 
be wetted prior to placing the baserock. 
 
37. The upper 8 inches of subgrade below concrete pavements should be moisture 
conditioned to 2 to 3 percent over optimum moisture content and compacted to at least 
94 percent relative compaction. 
 
38. All slabs-on-grade can be expected to suffer some cracking and movement. 
However, thickened exterior edges, a well prepared subgrade including pre-moistening 
prior to pouring concrete, adequately spaced expansion joints and good workmanship 
should reduce cracking and movement. 
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39. Dees & Associates, Inc. are not experts in the field of moisture proofing and vapor 
barriers. In areas where floor wetness would be undesirable, an expert, experienced with 
moisture transmission and vapor barriers should be consulted.  At a minimum, a blanket 
of 4 inches of free-draining gravel should be placed beneath the floor slab to act as a 
capillary break. In order to minimize vapor transmission, an impermeable membrane 
should be placed over the gravel.  
 
Asphalt Pavements 
40. Asphalt pavements should be at least 3 inches thick and be underlain by at least 9 
inches of Class 2 Aggregate Base. (Pavement section is based on a TI of 5 and an 
estimated R-value of 10). 
 
41. Only quality materials of the type and thickness (minimum) specified should be used.  
Baserock (R=78 minimum) should meet CALTRANS Standard Specifications for Class 2 
Untreated Aggregate Base.  
 
42. To have the selected pavement section perform to its greatest efficiency, the grading 
recommendations provided in this report should be closely followed. Subgrade 
preparation is very important to the life of pavement.  
 
43. The upper 8 inches of subgrade below asphalt pavements should be moisture 
conditioned to 2 to 3 percent over optimum moisture content and compacted to at least 
93 percent relative compaction. 
 
44. The baserock section should be moisture conditioned to 1 to 2 percent over optimum 
moisture content and compacted to at least 95 percent relative compaction. 
 
45. Place pavement only during periods of fair weather when the air temperature is within 
prescribed limits. 
 
Pervious Pavements 
46. Pervious pavements may be used at the site to reduce the area of impermeable 
surfaces. 
 
47. The slope of the soil subgrade below pervious pavement sections should be as flat 
as possible (less than 2 percent longitudinal slope) to enable even distribution and 
infiltration of storm water. Infiltration rates should be adjusted where slope gradients 
steeper than 2 percent are proposed below pavements. 
 
48. The subgrade soils have a low infiltration rate and compaction of the subgrade will 
reduce the permeability even more. The subgrade surface below pervious pavements 
should be graded smooth and proof rolled prior to placing the rock sections. 
 
49. Permeable concrete pavements should be underlain by at least 4 inches of Class 3 
permeable material over at least 8 inches of Class 4 Aggregate Base, or as specified by 
your designer.  
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50. Permeable paver pavements should be underlain by at least 4 inches of ASTM No. 
57 permeable material over at least 8 inches of Class 4 Aggregate Base, or as specified 
by your designer. A 2-inch layer of No. 8 aggregate should be used on top of the No. 57 
material and under the pavers.  
 
51. The gravel reservoir below the pavement should be confined along the edges to 
prevent gravel from coming out from under the pavement.  
 
52. A buried concrete curb should be used between pervious pavements and asphalt or 
concrete pavements to prevent water in the gravel reservoir from flowing into the 
subgrade below the non-pervious pavement.  
 
53. If pervious pavements are proposed within 10 feet of structures, an impermeable liner 
(15 mil minimum) should be used on the subgrade surface to prevent water from 
saturating the soil and a concrete curb should be used between the pervious pavement 
and the foundation. The impermeable liner should be extended up the side of the concrete 
curb to the top of the gravel reservoir. To reduce the potential for water to flow under the 
membrane, a 4-inch deep trench should be excavated along the other edges of the 
membrane, the membrane should be turned down into the trench then the trench should 
be backfilled with native soil tamped in place.  
 
54. Pervious pavements are generally not designed to infiltrate and store all water from 
all storms and the site soils have a low permeability. Therefore, an outlet or overflow path 
must be provided to discharge excess water. 
 
55. The property owner should clearly understand the unique maintenance 
responsibilities inherent with permeable pavements. Pervious pavements require routine 
and long-term maintenance to maintain the pavement’s hydrologic functions. The voids 
in the pavement need to be kept clear of dirt and debris and activities such as sanding 
that would clog the pavement should be avoided.  
 
56. If pervious pavement is installed prior to completion of the project, the pavement 
should be protected from dirt, fine particles, excessive dust or any other activity that could 
clog or reduce the effectiveness of the pavement during construction operations. 
 
Utility Trenches 
57. Utility trenches placed parallel to structures should not extend within an imaginary 
1.5:1 (horizontal to vertical) plane projected downward from the bottom edge of the 
adjacent footing. 
 
58. Trenches should be shored in accordance with appropriate safety codes. 
 
59. Trenches may be backfilled with compacted engineered fill placed in accordance with 
the grading section of this report. The backfill material should not be jetted in place. 
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60. The portion of utility trenches that extend under foundations should be sealed with 2-
sack sand slurry (or equivalent) to prevent subsurface seepage from flowing under 
structures. 
 
Site Drainage 
61. Controlling surface and subsurface runoff is important to the performance of the 
project.   
 
62.  Surface drainage should include provisions for positive gradients so that surface 
runoff is not permitted to pond adjacent to foundations or other improvements. Where 
bare soil or pervious surfaces are located next to the foundation, the ground surface within 
10 feet of the structure should be sloped at least 5 percent away from the foundation. 
Where impervious surfaces are used within 10 feet of the foundation, the impervious 
surface within 10 feet of the structure should be sloped at least 2 percent away from the 
foundation. Swales should be used to collect and remove surface runoff where the ground 
cannot be sloped the full 10 foot width away from the structure. Swales should be sloped 
at least 2 percent towards the discharge point.  
 
63. Full roof gutters should be placed around the eves of the structure. Discharge from 
the roof gutters should be conveyed away from the downspouts and discharged in a 
controlled manner. 
 
64. Concentrated surface runoff should be collected and discharged in a controlled 
manner. The surface soils are generally clayey with poor permeability so concentrated 
runoff should be discharged into properly designed retention or detention facilities located 
away from building foundations or discharged off-site in accordance with applicable codes 
and regulations. 
 
65. Retention facilities should be located at least 10 feet from foundations and at least 
30 feet from the top of the ravine slope along the eastern edge of the property. 
Overflow/discharge from retention/detention facilities should be carried to the base of the 
ravine slope in solid conduit pipe or discharged into off-site drainage facilities.  
 
66. The upper homesite, located at the north end of the site, is located in an area with 
permeable soils so roof runoff from the upper homesite may be discharged onto splash 
blocks as long as the water coming off the splash blocks is directed away from the building 
foundation. 
 
67. The location of all drainage outlets should be reviewed and approved in the field prior 
to installation. 
 
Plan Review, Construction Observation, and Testing 
68. Dees & Associates, Inc. should be provided the opportunity for a general review of 
the final project plans prior to construction to evaluate if our geotechnical 
recommendations have been properly interpreted and implemented. If our firm is not 
accorded the opportunity of making the recommended review, we can assume no 
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responsibility for misinterpretation of our recommendations. We recommend that our 
office review the project plans prior to submittal to public agencies, to expedite project 
review. Dees & Associates, Inc. also requests the opportunity to observe and test grading 
operations and foundation excavations at the site. Observation of grading and foundation 
excavations allows anticipated soil conditions to be correlated to those actually 
encountered in the field during construction. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 
 
1. The recommendations of this report are based upon the assumption that the soil 

conditions do not deviate from those disclosed in the borings. If any variations or 
undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that planned at the time, our firm should be notified so that 
supplemental recommendations can be given. 

 
2. This report is issued with the understanding that it is the responsibility of the owner, or 

his representative, to ensure that the information and recommendations contained 
herein are called to the attention of the Architects and Engineers for the project and 
incorporated into the plans, and that the necessary steps are taken to ensure that the 
Contractors and Subcontractors carry out such recommendations in the field. The 
conclusions and recommendations contained herein are professional opinions derived 
in accordance with current standards of professional practice. No other warranty 
expressed or implied is made. 

 
3. The findings of this report are valid as of the present date. However, changes in the 

conditions of a property can occur with the passage of time, whether they are due to 
natural processes or to the works of man, on this or adjacent properties. In addition, 
changes in applicable or appropriate standards occur whether they result from 
legislation or the broadening of knowledge. Accordingly, the findings of this report may 
be invalidated, wholly or partially, by changes outside our control. Therefore, this report 
should not be relied upon after a period of three years without being reviewed by a soil 
engineer. 
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SITE VICINITY MAP 
Figure 1 

Site Location 
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sands, rock flour, silty or 
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CL 

 
Inorganic clays of low to 

medium plasticity, gravelly 
clays, sandy clays, silty clays, 
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**Gravels and sands with 5% to 12 % 
fines are borderline cases requiring use 
of dual symbols. 

RELATIVE DENSITY OF SANDS 
AND GRAVELS 

DESCRIPTION BLOW / FT* 
VERY LOOSE 

LOOSE 
MEDIUM DENSE 

DENSE 
VERY DENSE 

0 – 4 
4 – 10 

10 – 30 
30 – 50 

OVER 50 

 
CONSISTENCY OF SILTS AND 

CLAYS 
DESCRIPTION BLOWS / FT* 

VERY SOFT 
SOFT 
FIRM 
STIFF 

VERY STIFF 
HARD 

0 – 2 
2 – 4 
4 – 8 

8 – 16 
16 – 32 

OVER 32 
*Number of blows of 140 pound hammer 
falling 30 inches to drive a 2 inch O.D. 12 

vertical inches. 

L        M        T        B 
        

SAMPLE TYPES 
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BORING LOGS 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 1 
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1-1-1 
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1-2 
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1-3 
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1-4 
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1.5 inches AC over 3 inches AB 
Dark yellow brown mottled orange fine Sandy CLAY, 
moist, hard 
 
Dark yellow brown mottled orange Clayey fine SAND to 
Sandy CLAY, moist, hard 
 
 
 
Dark yellow brown Sandy CLAY with few rounded fine 
gravels, moist, very stiff 
 
 
 
 
 
 
 
 
Dark yellow brown Clayey fine SAND, moist, medium 
dense 
 
 
 
Gravel lenses 
 
 
 
 
 
Grayish brown Clayey fine SAND, moist, medium dense 
 

 
Boring terminated at: 16.5 feet 
No Groundwater Encountered 
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DEES & ASSOCIATES, INC. 
501 MISSION ST. STE. 8A | SANTA CRUZ, CA 95060 

www.deesgeo.com | (831) 427-1770 | Fax: (831) 427-1794 
 

* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 2 
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2 inches AC over 5.5 inches AB 
 
FILL, Dark yellow brown fine Clayey fine SAND, moist, 
medium dense 
 
 
 
NATIVE, Dark gray Sandy CLAY, moist, stiff (Low 
Expansion) 
 
 
Dark gray Sandy CLAY, moist, stiff 
 
 
 
 
 
 
 
 
 
Dark brown Clayey to Silty fine SAND, moist, medium 
dense 
 
 
 
 
 
 
 
Dark brown Silty fine to medium SAND, moist, medium 
dense 
 
 
 
 
 
 
 
 
Dark yellowish brown Silty fine to medium grained SAND 
with abundant light yellow brown Siltstone clasts, moist, 
medium dense 
 
 
 
 
 
 
 
Dark yellow brown mottled orange Sandy SILT, moist, 
hard (Purisima?) 

Boring terminated at: 26.5 feet 
No Groundwater Encountered 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 3 
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3-4-1 
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3-5-1 
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3-6 
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3-7 
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3-8 
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FILL, Mottled brown and yellow fine Sandy CLAY, moist, 
firm 
 
NATIVE, Grayish brown fine Sandy CLAY, moist, firm 
 
 
 
 
 
 
 
Dark brown fine Sandy CLAY/Clayey SAND, moist, 
medium dense 
 
 
 
Stiffer at 8.5 feet 
 
 
Dark gray Clayey fine SAND/Sandy CLAY, very moist, firm 
 
 
 
 
 
 
 
 
 
Dark brown Clayey fine SAND, very moist, medium dense 
 
Very moist soil at 16.5 feet but no free water 
 
 
 
 
 
 
 
Dark brown Silty fine SAND, wet, medium dense 
 
 
 
 
 
 
 
 
 
Dark gray brown Silty fine SAND with few rounded fine 
gravels, wet, medium dense 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 3 – Con’t. 
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3-9 
T 

 

 
 
 
 
 
 
Groundwater perched at 30 feet after 4 hours 
 
Bluish grey moderately cemented SILTSTONE, moist, 
hard 
 

Boring Terminated at 31.0 Feet 
Groundwater developed at 30 feet after 4 hours 

Soils were very moist to wet at 16.5 feet 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 4 
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4-1-1 
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4-2-1 
L 
 
 
 
 
 
 
 
 
4-3 
T 
 
 
 
 
 
 
 
 
4-4 
T 
 
 
 
 
 
 
 
 
 
 

 

4.5 inches AB 
 
Grayish brown mottled orange fine Sandy CLAY, moist, 
very stiff 
 
 
 
 
 
 
Dark yellow brown Silty fine to medium SAND, moist, 
medium dense 
 
 
 
 
 
 
 
 
Dark yellow brown Clayey fine SAND, moist, medium 
dense 
 
 
 
 
 
 
 
 
Grayish brown mottled orange Clayey fine SAND, moist, 
medium dense 
 

 
Boring Terminated at 16.5 Feet 
No Groundwater Encountered 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 5 
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5-1-1 
L 
 
 
 
 
 
 
5-2 
T 
 
 
 
 
 
 
 
 
5-3-2 
L 
 
 
 
 
 
 
 
 
5-4 
T 
 
 
 
 
 
 
 
 
 
 

 

 
 
Dark grayish brown fine Sandy CLAY, damp, very stiff 
(expansive) 
 
 
 
Gravels 
 
 
Dark yellow brown mottled orange fine Sandy CLAY, 
damp, hard 
 
 
 
 
 
 
 
 
Dark yellow brown Clayey fine SAND with Gravels to 1 
inch, moist, medium dense 
 
 
 
 
 
 
 
 
Dark yellow brown and orange Clayey fine SAND with 
subrounded Gravel to ½ inch, moist, medium dense 
 

Boring Terminated at 16.5 Feet 
No Groundwater Encountered 
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SC 
 
 
 
 
 
 
 
 
 
 

SC 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 6 
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6-1-1 
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6-2 
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6-3 
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6-4-1 
L 
 
 
 
 
 
 
 
 
6-5 
T 
 
 
 
 
 
 
 
 
6-6 
T 
 
 
 

 

 
 
Dark yellow brown mottled gray and black fine Sandy 
CLAY, damp, very stiff 
 
 
Brown fine Sandy CLAY, moist, stiff 
 
 
 
Dark yellow brown mottled orange fine Sandy 
CLAY/Clayey SAND, damp, very hard 
 
 
 
 
 
 
 
 
Light brown mottled gray fine Sandy CLAY, dry, very hard 
 
 
 
 
 
 
 
 
 
Yellow brown mottled Gray Sandy CLAY/Clayey SAND, 
moist, very dense 
 
 
 
 
 
 
 
 
Yellow brown Silty fine to coarse SAND, moist, very dense 
 
 

Boring Terminated at 21.5 Feet 
No Groundwater Encountered 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 7 
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7-1-1 
L 
 
 
 
 
 
 
7-2-1 
M 
 
 
 
 
 
 
 
 
7-3 
T 
 
 
 
 
 
 
 
 
7-4 
T 
 
 
 
 
 
 
 

 

 
 
Yellow brown mottled orange Silty fine SAND, dry, dense 
 
 
 
 
 
 
 
Dark yellow to Gray brown mottled orange Clayey fine 
SAND, medium dense 
 
 
 
 
 
 
 
 
Grey brown, orange, gray Silty fine to medium SAND, 
moist, dense  
 
 
 
 
 
 
 
 
Gray brown mottled orange Clayey fine SAND, moist, 
dense 
 

Boring Terminated at 16.5 Feet 
No Groundwater Encountered 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 8 
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8-1-1 
L 
 
8-2 
T 
 
 
 
8-3-1 
M 
 
 
 
 
 
 
 
 
 
8-4 
T 
 
 
 
 
 
 
 
 
8-5 
T 
 
 
 
 
 
 
 

 

 
 
Grayish brown fine Sandy CLAY, damp, stiff 
 
 
 
Grayish brown fine Sandy CLAY, damp, hard 
 
 
 
Light grayish brown fine Sandy CLAY, damp, hard 
 
 
 
 
 
 
 
 
 
Grayish brown with orange and gray Clayey fine SAND, 
moist, dense 
 
 
 
 
 
 
 
 
Grayish brown mottled orange Silty fine SAND, moist, 
dense 
 

 
Boring Terminated at 16.5 Feet 
No Groundwater Encountered 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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TEST BORING LOG SCR-1183 
Maplethorpe 

 LOGGED BY: CL DATE DRILLED:  10-5-2017 BORING TYPE:  6” SOLID STEM BORING NO: 9 
D

E
P

T
H

 (
fe

e
t)

 

S
A

M
P

L
E

 N
O

. 

 
 
 

SOIL DESCRIPTION 

U
S

C
S

 S
O

IL
 

T
Y

P
E

 

F
IE

L
D

 B
L

O
W

 
C

O
U

N
T

 

S
P

T
 B

L
O

W
 

C
O

U
N

T
* 

D
R

Y
 D

E
N

S
IT

Y
 

(P
C

F
) 

M
O

IS
T

U
R

E
 (

%
) 

IN
-S

IT
U

 

M
O

IS
T

U
R

E
 (

%
) 

S
A

T
U

R
A

T
E

D
 

C
O

H
E

S
IO

N
 

(P
S

F
) 

P
H

I 
A

N
G

L
E

 

%
 P

A
S

S
IN

G
 

2
0

0
 S

IE
V

E
 

P
L

A
S

T
IC

IT
Y

 
IN

D
E

X
 

- 
1 
- 
2 
- 
3 
- 
4 
- 
5 
- 
6 
- 
7 
- 
8 
- 
9 
- 

10 
- 

11 
- 

12 
- 

13 
- 

14 
- 

15 
- 

16 
- 

17 
- 

18 
- 

19 
- 

20 
- 

21 
- 

22 
- 

23 
- 

24 
- 

25 
- 
 

 
9-1-1 
L 
 
9-2 
T 
 
 
 
9-3 
T 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2 inches AC over 3.5 inches AB 
 
Grayish brown fine Sandy CLAY, moist, stiff 
 
 
Grayish brown fine Sandy CLAY, damp, hard 
 
 
 
 
Dark yellow brown mottled orange Sandy CLAY, moist, 
hard 
 

Boring Terminated at 6.5 Feet 
No Groundwater Encountered 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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* Blow count converted:  
L = Field Blow Count / 2 

M = Field Blow Count / 1.5 
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Symbol 
Sample 

No. 
Depth 

Ft. 

In-Situ 
Moisture 
Content 

% 

Liquid 
Limit 
(%) 

Plastic 
Limit 
(%) 

Plasticity 
Index (%) 

Liquidity 
Index               

(W-PL)/(LL-PL) 

USC 
Symbol 

   4-1-1  2.0   16.6  23.9 14.3  9.6  0.24  CL 

   5-1-1  2.0  14.2  45.8 12.3 33.5   0.06   CL 

   6-1-1  2.0  10.6  32.5 13.9  18.6     CL 

   8-1-1  2.0  14.1  49.6 15.0  34.6     CL 

   10-1  2.0    45.0 13.7  31.3     CL 

   11-1  2.0    29.0 14.2  14.6     CL 
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SAMPLE 2-3-1 
 

Phi = 32.9 degrees 
Cohesion = 365.5 psf 
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y = 0.5408x + 598.39
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SAMPLE 4-1-1 
 

Phi = 28.4 degrees 
Cohesion = 598.4 psf 



 

 
Dees & Associates, Inc. 
SCR-1183| 12/14/17 

 

40

y = 0.1662x + 1813
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SAMPLE 5-1-1 
 

Phi = 9.4 degrees 
Cohesion = 1813.0 psf 
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January 24, 2019 
 
 
 
 
 
 
John Swift and Gilbert Kirchner  
500 Chestnut St. 
Santa Cruz, CA 95060 
 
 
SUBJECT: Conditional Water Service Application for Subdivision with 11 Tier I Single-Family

Dwellings at 3300 Maplethorpe Ln., Soquel, APN 037-121-60      
 
 
Dear John Swift and Gilbert Kirchner: 
 
In response to the subject application, the Board of Directors of the Soquel Creek Water District (SqCWD) 
at their regular meeting of January 15, 2019 voted to grant you a Conditional Will Serve Letter for the 
proposed  Subdivision with 11 Tier I (parcels sized less than 10,000 square feet) single-family dwellings to 
be located at 3300 Maplethorpe Ln, Soquel, so that you may proceed through the appropriate land use 
planning entity.   
 
This letter is specifically granted for the project as proposed in regard to uses and densities. Changes to the 
project that result in a change in use or an increase in water demand will require an application for a 
modification of this Will Serve Letter. Changes in ownership will also require modification of the Will 
Serve Letter. This conditional approval of water service for your project is valid for two years from the date 
of this Letter. A 1-year extension of the Conditional Will Serve may be requested using the attached 1-Year 
Extension Request Form. To be considered for a Conditional Will Serve Extension you must demonstrate 
that your development permit application with the appropriate land use planning agency is valid. Complete 
details of the terms and conditions of the Conditional Will Serve can be found in the “Water Demand Offset 
(WDO) Program Applicant Agreement” that you signed during your application process.  
 
After you have received a tentative map or building permit from the land use planning agency, you will be 
required to meet all applicable SqCWD requirements defined in the attached Requirements Checklist before 
your application can be considered for final Board approval.  If you meet all the applicable requirements 
(including possible future requirements that arise prior to development approval of your project), and final 
Board approval is granted, you will be issued an Unconditional Will Serve Letter, which would secure your 
water service. This present indication to serve is intended to acknowledge that, under existing conditions, 
water service would be available on the condition that the developer agrees to meet all of the requirements 
without cost to the District.  
 



Water Service Application – APN 037-121-60 
January 24, 2019 
Page 2 of 3 

The Board of Directors of the SqCWD reserves the right to adopt additional policies to mitigate the impact 
of new development on the local groundwater basins, which are currently the District’s only source of 
supply. The subject project would be subject to any applicable conditions of service that the District may 
adopt prior to granting water service.   
 
As new policies and/or requirements are developed, the information will be made available by the SqCWD. 
 
Sincerely, 
SOQUEL CREEK WATER DISTRICT 
 
 
 
Taj A. Dufour, P.E. 
Engineering Manager/Chief Engineer 
 
 
Attachment:  Requirements Checklist for APN 037-121-60 
 
Enclosures :   

1. Overview of the SqCWD Water Use Efficiency Requirements for Tier II Single Family 
Residential, Multi-Family Residential, Commercial, Industrial & Public Development 

2. Indoor Water Use Efficiency Checklist 
3. Landscape Project Application Submittal Requirements Package 
4. 1-Year Extension Request Form 

  



Water Service Application – APN 037-121-60 
January 24, 2019 
Page 3 of 3 

Requirements Checklist for APN {037-121-60} 
 Required Not 

Required 
 
Comments 

Engineering:    
Record Water Waiver (required if water pressure is 
not between 40 psi – 80 psi) with the County 
Recorder of the County of Santa Cruz to ensure that 
any future property owners are notified of the 
conditions set forth herein 

x   

Variance request for property not having frontage 
on a water main 

 x  

New water main to site (required if existing water 
main not sized to serve new project) 

 x  

LAFCO annexation  x  
Off-site water main extension  x  
On-site water system x   
Backflow prevention x  During Construction 
New water storage tank  x  
Booster pump station  x  
Destroy any wells on the property in accordance 
with State Bulletin No. 74 

x   

Satisfy all conditions imposed by the District to 
assure necessary water pressure, flow and quality 

x   

Meter all units individually with a minimum size of 
5/8-inch by 3/4-inch standard domestic water 
meter (except as prohibited by law) 

x   

Complete fire service requirements form x   
Sign Service Installation Agreement & pay all fees  x   
Conservation:    
Complete Indoor Water Use Efficiency Checklist  x   
Complete Outdoor Landscape Plan x   
Complete Residential Green Credit Application  x Optional 
General:    
Allow SqCWD Staff to inspect the completed project 
for compliance with all the applicable project 
requirements prior to commencing domestic water 
service 

x   

Other requirements that may be added as a result of 
policy changes. 

x   
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File: 2x716.Soquel‐Maplethorpe (swift)   1 

 
 

June 7, 2017 
 (updated November 5, 2017) 

Swift Consulting Services, Inc.     (831) 459‐9992 
c/o: Mr. John Swift    john@swiftconsultingservice.com  
500 Chestnut Street, Suite 100 
Santa Cruz, California. 95060 

Subject: Limited Shallow Soil Screening Program (for Land Use Transition from Agricultural to Residential)  

Site:  3300 Maplethorpe Lane, Soquel, California  

We conducted a (limited) soil sampling program to evaluate 
potential  historical,  commercial  land  use  impacts  at  3300 
Maplethorpe  Lane  in  Soquel  (the  “Site”).  The  3.4  acre, 
irregularly  shaped  property  is  surrounded  by  residential 
neighborhoods and bordered on the east by a drainage (see 
aerial photo and terrain map clips to the right). The existing 
greenhouse structures and support sheds were constructed 
starting in 1970 on the southern half of the property.   The 
northern portion of the property remained undeveloped.  

The  Site  housed  a  commercial  orchid  growing  operation 
since  the  1970s  that  has  had  reduced  operations 
substantially  in recent years and a number of greenhouses 
are vacant.  The existing greenhouses and support sheds are 
located in the southern, developed portion of the property, 
which is accessed by an asphalt roadway (see areal clip, to 
the right).  It has been reported that Pacific Gas and Electric 
(PG&E)  operated  a  storage  yard  on‐site,  prior  the  nursery 
operation, although historical aerials dating from 1943 to the 
present  do  not  document  that  land  use  (historical  aerial 
photos included as Appendix C). 

The current soil screening program tested for Contaminants 
of  Potential  Concern  (COPC),  commonly  associated  with 
small  nursery  operations  and  PG&E‐type  work  yards, 
specifically  for  a  suite  of  persistent,  chlorinated  pesticides 
and  arsenates,  polychlorinated  biphenyls  (PCBs),  and 
creosote. In addition, soils at two, typical storage areas (see 
photos, Appendix A), were also tested for total petroleum hydrocarbon (TPH) fuel distillates as diesel and 
motor oil.   

Weber, Hayes & Associates 
Hydrogeology and Environmental Engineering 

120 Westgate Drive, Watsonville, CA 95076 
(831) 722‐3580  //  www.weber‐hayes.com  
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The screening for pesticides were completed in general accordance with sampling frequency and testing 
established  by  the  California‐Department  of  Toxic  Substance  Control  (DTSC)  guideline  document  for 
sampling agricultural properties transitioning to a sensitive use (i.e., school sites))1.  Additional testing for 
PCBs, and creosote was conducted on the collected samples to address PG&E storage yard chemicals of 
potential concern.  The sampling and testing was completed to obtain representative samples from worst 
case locations to evaluate the potential for residual contaminant concentrations in shallow soils at the Site.  
Sample frequency and locations are designed to confirm soil quality for transition to residential use. 

Field Work and Laboratory Analysis:  Field sampling was initially conducted on May 23, 2017 to address the 
nursery  land use,  and  follow‐up  sample  collection  and  testing was  conducted on September 1,  2017  to 
address potential historical storage yard land use.  Sampling was completed in accordance with our Field 
Methodology for Shallow Soil Sampling (field notes, photo sheets and a description of the sampling protocol 
are  included as Appendix A).   No soil staining or evidence of contamination was noted aside from some 
limited surficial oil stains observed in storage areas (i.e., there was no evidence of any significant staining or 
chemical releases).  The field work included the collection of shallow soil from eight (8) locations, specifically  

 A Surface Sample: Surface samples  (0  to 6  inches) were acquired at each  location  for persistent 
pesticide, PCB, and creosote analysis.  Any mats of vegetable material, roots, and other extraneous 
material were removed from the sample to eliminate sample bias.   

 A Deeper (backup) Sample: Deeper samples was also collected at each location from a depth of 18‐
inches  and  held  for  potential  backup  analysis  as  a  contingency,  in  cast  the  surfaces  contained 
elevated concentrations of the tested COPC. 

 
Two (2) additional discrete soil samples were also collected from storage/maintenance shed locations and 
screened for fuel (diesel) and motor oil.  

As noted, sample collection and testing were completed in accordance with DTSC‐established protocols for 
screening agricultural land uses.  Specifically, discrete and composite testing was completed as follows: 

 Composite Sample Analysis for Persistent Pesticides:  The eight (8) soil samples were combined into 
four  (4),  two‐point‐composite  samples.    As  shown  on  the  soil  sample  location map  (Figure  1), 
adjoining soil samples (“SS”) were combined [i.e. 1‐SS (a & b), 2‐SS (a & b), 3‐SS (a & b), and 4‐SS (a 
&  b)].  The  four  composite  samples  collected  on  May  23,  2017  were  analyzed  for  persistent 
organochlorine pesticides by EPA method 8081a. 

 Discrete Sample Analysis  for Arsenic:   As per  the DTSC  land‐use  change protocols,  four discrete 
samples collected from the greenhouses were selected for arsenic analysis by EPA Method 6010b 
(specifically, for 1‐SSA, 2‐SSA, 3‐SSA, 4‐SSA). 

Additional Discrete Sample Testing:  Two additional samples collected at storage locations where 
small quantity petroleum products were present and tested for total petroleum hydrocarbons as 
diesel and motor oil by EPA Method 8015b. 

                                                           
1: CA‐Department of Toxic Substances Control: Interim Guidance for Sampling Agricultural Properties (Third Revision). 

dated August 7, 2008. < http://www.dtsc.ca.gov/Schools/upload/Ag‐Guidance‐Rev‐3‐August‐7‐2008‐2.pdf > 
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 On September 1, 2017, staff remobilized to the field and collected additional samples at the same 
locations for lab testing for PCBs by EPA method 8082 and creosote by EPA method 8270c. [i.e. SS‐
1 (a & b), SS‐2 (a & b), SS‐3 (a & b), and SS‐4 (a & b)]. 

The State‐certified laboratory results are presented in Appendix B and have been tabulated along with risk‐
based screening thresholds established for residential land2.  The results are as follows: 

 Persistent  Pesticides  Analysis  (by  EPA  Method  8081a,  see  Table  1):  Samples  tested  for  the 
organochlorine pesticide suite) contained only trace concentrations of persistent pesticides were 
detected, all well below regulatory screening values.  

 Arsenic (by EPA Method 6010b, see Table 2):  Arsenic, a naturally occurring metal, was detected in 
all soil samples (concentrations ranged between 1.9 to 2.7 mg/kg), which is well within naturally 
occurring levels.  No elevated concentrations were detected. 

 Total Petroleum Hydrocarbons as Diesel and Motor Oil (by EPA Method 8015b, see Table 3):  Soil 
samples contained no detectable concentration of these fuels.  

 PCB  and  Creosote  (by  EPA  Methods  8082  &  8270c,  see  Table  4):  Soil  samples  contained  no 
detectable concentrations of these screened compounds.  

Conclusions:  The current soil screening program tested shallow soils at the Site for COPCs based on long‐
term land use as a small nursery (orchid farming) and possible historical use as a storage yard for PG&E.  A 
limited  number  of  samples  were  obtained  from  representative,  worst  case  locations  to  provide  due 
diligence  evaluation  of  potential  contaminant  concentrations  in  shallow  soils  at  the  Site.    The  sample 
frequency and locations are designed to provide assurances regarding the shallow soil quality for transition 
to  residential  use.    Field observations  and State‐certified  laboratory  test  results  indicate  there are no 
apparent environmental issues of concern associated with shallow soil quality at this vacant, commercial 
property. 

Any surface oil stains can readily be scrapped up and properly disposed as non‐hazardous, oily soils.  

Limitations:  Our service consists of professional opinions and recommendations made in accordance with 
generally accepted geologic and engineering principles and practices.  This warranty is in lieu of all others, 
either express or implied.   The analysis and conclusions in this report are based on sampling and testing 
which are necessarily limited.  Additional data from future work may lead to modification of the opinions 
expressed herein. 

   

                                                           
2:   Environmental Screening Levels (ESLs):  California Regional Water Quality Control Board ‐ San Francisco Bay Region has 

established Tier 1, risk‐based thresholds for common urban contaminants in an agency published document entitled: 
Screening for Environmental Concerns at Sites With Contaminated Soil and Groundwater (interim Final, February 2016).  
The ESL concentrations provide guidance on whether or not remediation of detected contamination may be 
warranted.  The ESLs also provide threshold values for various media and sensitive receptor scenarios based on land 
use (i.e., potential impacts to groundwater, ecological or human health).  



Limited Shallow Soil Screening Program  
3300 Maplethorpe Lane, Soquel  

 

  4 

Thank  you  for  the opportunity  to  participate  in  the  assessment  of  this  site.    If  you have  any  questions 
regarding this report, or any aspect of this project, please contact us at (831) 722‐3580.  

Sincerely,  

Weber, Hayes and Associates 
 

 
  Pat Hoban, PG 

Senior Geologist 
 

Attachments:  Figure, Tables, Field Notes (photo sheets), State‐Certified Laboratory Report, and Historical Aerial (1943 
to present) 



 



W
EB

ER
,H

AY
ES
&
AS

SO
CI
AT

ES
Hy

dr
og

eo
lo
gy

an
d
En
vi
ro
nm

en
ta
lE
ng

in
ee
rin

g
12

0
W

es
tg

at
e

Dr
iv

e,
W

at
so

nv
ill

e,
CA

83
1.

72
2.

35
80

/w
w

w
.w

eb
er

-h
ay

es
.c

om

SI
TE
M

AP
PR

O
PE

RT
Y
TR

AN
SA

CT
IO
N
SC

RE
EN

IN
G

FI
GU

RE
1

Pr
oj
ec
t

2x
71

6

SIT
E:

M
AP

LE
TH

O
RP

E
AD

DR
ES

S:
33

00
M

AP
LE

TH
O

RP
E,

SO
Q

UE
L,

CA

DA
TE

:M
AY

20
17

R E
VI

SI
O

NS
/N

O
TE

S:

SUBJECT SITE

60'0'

APPROXIMATE SCALE
BASEMAP FROM
GOOGLE EARTH

EXPLANATION OF SYMBOLS
Shallow Soil Sample Location (8 total)

Shallow Soil Total Petroleum Hydro-
carbon Sample (2 total)

SSSSS---111

SS---TTTPPPHHH

11---SSSSSSAAA

SS---TTTPPPHHH---111

11---SSSSSSBBB

33---SSSSSSAAA
33---SSSSSSBBB

44---SSSSSSBBB

44---SSSSSSAAA

22---SSSSSSAAA 22---SSSSSSBBB

SS---TTTPPPHHH---222



 



Pa
ge

 1
W

eb
er

, H
ay

es
 A

ss
oc

ia
te

s

Sa
m

pl
e 

ID
De

pt
h

(1
)

(fe
et

 b
el

ow
 g

ro
un

d 
su

rf
ac

e)
Ch

lo
rd

an
e

4,
4'

-D
DD

4,
4'

-D
DE

4,
4'

-D
DT

Di
el

dr
in

He
pt

ac
hl

or
 

ep
ox

id
e

Al
l O

th
er

 O
CP

s 

1-
SS

A,
 1

-S
SB

0.
5

< 
0.

00
49

< 
0.

00
06

0
< 

0.
00

00
57

< 
0.

00
02

7
< 

0.
00

14
< 

0.
00

00
49

Al
l o

th
er

 O
CP

s =
 N

D

2-
SS

A,
 2

-S
SB

0.
5

< 
0.

00
51

< 
0.

00
06

3
< 

0.
00

00
60

< 
0.

00
02

8
< 

0.
00

24
< 

0.
00

00
51

Al
l o

th
er

 O
CP

s =
 N

D

3-
SS

A,
 3

-S
SB

0.
5

< 
0.

00
49

< 
0.

00
06

1
< 

0.
00

00
58

< 
0.

00
02

7
< 

0.
00

02
3

< 
0.

00
00

49
Al

l o
th

er
 O

CP
s =

 N
D

4-
SS

A,
 4

-S
SB

0.
5

< 
0.

00
5

0.
00

16
 <

 0
.0

00
05

8
0.

00
32

< 
0.

00
02

3
< 

0.
00

00
5

Al
l o

th
er

 O
CP

s =
ND

0.
02

0
0.

00
05

0
Va

ria
bl

e

0.
48

 / 
2.

2
2.

7 
/ 1

2
1.

9 
/ 8

.5
1.

9 
/ 4

.3
0.

03
8 

/ 0
.1

7 
*

0.
06

7 
/ 0

.3
 *

En
do

su
lfa

n 
su

lfa
te

 =
 0

.0
04

6 
/ 0

.0
04

6

1.
7 

/ 7
.5

2.
3 

/ 9
.6

2 
/ 9

.3
1.

9 
/ 8

.5
0.

03
4 

/ 0
.1

4
0.

07
/ 0

.3
3

En
do

su
lfa

n 
su

lfa
te

 =
 4

70
 / 

7,
00

0

No
te

s 1 
= 

2 
=

* 
=

<X
 =

 
ND

 =
   

BO
LD

 =
 

BO
LD

 =
 No

t D
et

ec
te

d 
at

 o
r a

bo
ve

 th
e 

la
bo

ra
to

ry
 P

ra
ct

ic
al

 Q
ua

nt
ita

tio
n 

Lim
it 

(P
Q

L)
.

An
al

yt
ic

al
 re

su
lts

 a
bo

ve
 R

es
id

en
tia

l E
SL

An
al

yt
ic

al
 re

su
lts

 a
bo

ve
 C

om
m

er
ci

al
-In

du
st

ria
l E

SL

No
t D

et
ec

te
d 

at
 o

r a
bo

ve
 th

e 
la

bo
ra

to
ry

's 
M

et
ho

d 
De

te
ct

io
n 

Lim
it,

 X
.  

De
te

ct
io

n 
lim

it 
m

ay
 b

e 
el

ev
at

ed
 d

ue
 to

 la
bo

ra
to

ry
 sa

m
pl

e 
di

lu
tio

n.

Re
gi

on
al

 S
cr

ee
ni

ng
 Le

ve
ls

(2
)  

 

Re
sid

en
tia

l /
 In

du
st

ria
l 

Sa
m

pl
e 

In
fo

rm
at

io
n

Le
ac

ha
bi

lit
y 

th
re

sh
ol

d 
is 

re
pl

ac
ed

 w
ith

 th
e 

di
re

ct
 e

xp
os

ur
e 

(H
ea

lth
 B

as
ed

) t
hr

es
ho

ld
.  

So
m

e 
sc

re
en

in
g 

va
lu

es
 a

re
 b

as
ed

 o
n 

le
ac

ha
bi

lit
y,

 o
r p

ot
en

tia
l t

hr
ea

t t
o 

re
ac

h 
gr

ou
nd

w
at

er
, w

hi
ch

 
te

nd
s t

o 
be

 m
uc

h 
lo

w
er

 th
an

 d
ire

ct
 e

xp
os

ur
e 

va
lu

es
.  

Fo
r D

ie
ld

rin
, t

he
 le

ac
ha

bi
lit

y 
th

re
sh

ol
d 

is 
0.

00
01

7 
/ 0

.0
00

17
 a

nd
 fo

r H
ep

ta
ch

lo
r e

po
xi

de
 th

e 
le

ac
ha

bi
lit

y 
th

re
sh

ol
d 

is 
0.

00
04

2 
/ 

0.
00

04
2

ST
LC

 E
xt

ra
ct

 te
st

 d
et

er
m

in
es

 h
ow

 m
uc

h 
of

 a
 p

ar
tic

ul
ar

 c
om

po
un

d 
in

 so
il 

w
ill

 b
e 

ab
le

 to
 le

ac
h 

in
to

 g
ro

un
d 

w
at

er
.  

Fo
r b

ot
h 

sa
m

pl
es

 th
at

 e
xc

ee
de

d 
le

ac
hb

ili
ty

 th
re

sh
ol

ds
, t

he
re

 w
as

 n
o 

de
te

ct
ab

le
 a

m
ou

nt
 o

f c
om

po
un

d 
th

at
 c

ou
ld

 b
e 

le
ac

he
d 

fr
om

 th
e 

sa
m

pl
e.

  T
hi

s s
up

po
rt

s t
he

 d
ec

isi
on

 to
 u

se
 d

ire
ct

 e
xp

os
ur

e 
th

re
sh

ol
ds

 a
s o

pp
os

ed
 to

 le
ac

ha
bi

lit
y 

th
re

sh
ol

ds
.

En
vi

ro
nm

en
ta

l S
cr

ee
ni

ng
 Le

ve
ls 

(E
SL

s)
:  

Ca
lif

or
ni

a 
Re

gi
on

al
 W

at
er

 Q
ua

lit
y 

Co
nt

ro
l B

oa
rd

 - 
Sa

n 
Fr

an
ci

sc
o 

Ba
y 

Re
gi

on
 h

as
 p

re
pa

re
d 

an
d 

pr
ov

id
ed

 th
es

e 
ES

Ls
 in

 a
 d

oc
um

en
t e

nt
itl

ed
: 

Sc
re

en
in

g 
fo

r E
nv

iro
nm

en
ta

l C
on

ce
rn

s a
t S

ite
s W

ith
 C

on
ta

m
in

at
ed

 S
oi

l a
nd

 G
ro

un
dw

at
er

 (i
nt

er
im

 F
in

al
, F

eb
ur

ar
y 

20
16

). 
 T

he
 E

SL
s a

re
 in

te
nd

ed
 to

 p
ro

vi
de

 g
ui

da
nc

e 
on

 w
he

th
er

 o
r n

ot
 

re
m

ed
ia

tio
n 

of
 d

et
ec

te
d 

co
nt

am
in

at
io

n 
sh

ou
ld

 b
e 

w
ar

ra
nt

ed
.  

Th
e 

ES
Ls

 a
lso

 p
ro

vi
de

 th
re

sh
ol

d 
va

lu
es

 fo
r v

ar
io

us
 m

ed
ia

 a
nd

 se
ns

iti
ve

 re
ce

pt
or

 sc
en

ar
io

s. 
 T

he
 E

SL
s u

se
d 

fo
r t

hi
s t

ab
le

 
w

er
e 

ob
ta

in
ed

 fr
om

 th
e 

ab
ov

e 
re

fe
re

nc
ed

 d
oc

um
en

t.

Re
gi

on
al

 S
cr

ee
ni

ng
 Le

ve
ls:

  A
re

 ri
sk

-b
as

ed
 sc

re
en

in
g 

le
ve

ls 
cr

ea
te

d 
by

 th
e 

EP
A 

fo
r l

ar
ge

 re
gi

on
al

 a
re

as
.  

Th
e 

in
fo

rm
at

io
n 

fr
om

 th
is 

ta
bl

e 
is 

fo
r R

eg
io

n 
9,

 w
hi

ch
 in

cl
ud

es
 a

ll 
of

 C
al

ifo
rn

ia
.  

Th
es

e 
nu

m
be

rs
 w

er
e 

la
st

 re
vi

se
d 

in
 Ju

ne
 2

01
5.

0.
00

05
0

Ta
bl

e 
1 

- S
oi

l S
am

pl
e 

An
al

yt
ica

l R
es

ul
ts

Pe
rs

ist
en

t O
rg

an
oc

hl
or

in
e 

Pe
st

ici
de

 (O
CP

)
33

00
 M

ap
le

th
or

pe
, S

oq
ue

l, 
CA

  (
Sa

m
pl

ed
 5

-2
3-

17
)

So
il 

re
su

lts
 a

re
 in

 p
ar

ts
 p

er
 m

ill
io

n 
(m

g/
kg

) u
nl

es
s o

th
er

w
ise

 st
at

ed

So
il 

sa
m

pl
es

 c
ol

le
ct

ed
 fr

om
 n

at
iv

e 
so

il 
im

m
ed

ia
te

ly
 b

en
ea

th
 n

on
-n

at
iv

e 
fil

l m
at

er
ia

l.

La
bo

ra
to

ry
 P

ra
ct

ica
l Q

ua
nt

ita
tio

n 
Lim

it
En

vi
ro

nm
en

ta
l S

cr
ee

ni
ng

 Le
ve

ls 
(2

) 

Re
sid

en
tia

l /
 C

om
m

er
cia

l-I
nd

us
tr

ia
l 

( S
ha

llo
w

 S
oi

ls 
= 

< 
10

 ft
 )

Or
ga

no
ch

lo
rin

e 
Co

m
po

un
ds

 b
y 

EP
A 

#8
08

1A



1 Weber, Hayes and Associates

Metals (TTLC)
by EPA Methof 6010B

Sample ID
Depth

(feet below 
ground surface)

 Arsenic 

1-SSA 0.5 1.9

2-SSA 0.5 2.2

3-SSA 0.5 2.7

4-SSA 0.5 2.6

1

0.067  / 0.31

7.1  / 98

Notes
1 =

BOLD = Analytical result above Residential SL.
BOLD = Analytical result above Commercial SL.

Table 2 - Soil Sample Analytical Results
Arsenic

All soil results are in milligrams per Kilogram (mg/Kg)

3300 Maplethorpe, Soquel, CA  (Sampled 5-23-17)

Environmental Screening Levels (ESLs):  from User's Guide: Screening for Environmental Concerns at Sites With Contaminated Soil 
and Groundwater, set by the San Francisco Bay Regional Water Quality Control Board (Interim Final, February 2016).  The ESLs are 
intended to provide quantitative risk-based guidance on whether further assessment or remediation of contamination is warranted.  
The ESLs used in this table were obtained from the above referenced document, Table A. Shallow Soils (<3m), Groundwater IS a 
current or potential Source of Drinking Water.  

Regional Screening Levels:  Are risk-based screening levels created by the EPA for large regional areas.  The information from this 
table is for Region 9, which includes all of California.  These numbers were last revised in June 2015.

Regional Screening Levels (1)

Residential / Industrial 

Sample Information 

Laboratory's Practical Quantitation Limit (PQL)

Environmental Screening Levels (1)  Residential / 
Industrial 

( Shallow Soils = < 10 ft )



1 Weber, Hayes and Associates

Sample ID
Depth

(feet below 
ground surface)

Total Petroleum 
Hydrocarbons  as 

DIESEL

S-TPH-1 0.5 < 1.2

S-TPH-2 0.5 < 1.2

10

230 / 570

Not Available

NNotes
1 =

BOLD = 

BOLD = Analytical result above Commercial ESL.

Analytical result above Residential ESL.

Environmental Screening Levels (ESLs):  from User's Guide: Screening for Environmental Concerns at 
Sites With Contaminated Soil and Groundwater, set by the San Francisco Bay Regional Water Quality 
Control Board (Interim Final, February 2016).  The ESLs are intended to provide quantitative risk-
based guidance on whether further assessment or remediation of contamination is warranted.  The 
ESLs used in this table were obtained from the above referenced document, Table A. Shallow Soils 
(<3m), Groundwater isn't a current or potential Source of Drinking Water.  

Regional Screening Levels:  Are risk-based screening levels created by the EPA for large regional areas. 
The information from this table is for Region 9, which includes all of California.  These numbers were 
last revised in June 2015.

Table 3 - Soil Sample Analytical Results
 Fuel Fingerprint 

3300 Maplethorpe, Soquel, CA  (Sampled 5-23-17)
All soil results are in milligrams per Kilogram (mg/Kg)

Sample Information 
Fuel Fingerprint

by  EPA Method 6010B

Laboratory 
Analytical results

Laboratory's Practical Quantitation Limit 
(PQL)

Environmental Screening Levels (1)  

Residential / Industrial 
( Shallow Soils = < 10 ft )

Regional Screening Levels (1)   

Residential / Industrial 



1 Weber, Hayes and Associates

Sample ID
Depth

(feet below 
ground surface)

Creosote
by  EPA Method 8270c

SS-1 0 - 0.5 < 0.010 < 2.0 

SS-2 0 - 0.5 < 0.010 < 2.0

SS-3 0 - 0.5 < 0.010 < 2.0

SS-4 0 - 0.5 < 0.010 < 2.0

0.010 2.0

Various Various

Various Various

NNotes
1 =

BOLD = 

BOLD = Analytical result above Commercial ESL.

Analytical result above Residential ESL.

Environmental Screening Levels (ESLs):  from User's Guide: Screening for Environmental Concerns at Sites 
With Contaminated Soil and Groundwater, set by the San Francisco Bay Regional Water Quality Control 
Board (Interim Final, February 2016).  The ESLs are intended to provide quantitative risk-based guidance on 
whether further assessment or remediation of contamination is warranted.  The ESLs used in this table were 
obtained from the above referenced document, Table A. Shallow Soils (<3m), Groundwater isn't a current or 
potential Source of Drinking Water.  

Regional Screening Levels:  Are risk-based screening levels created by the EPA for large regional areas.  The 
information from this table is for Region 9, which includes all of California.  These numbers were last revised 
in June 2015.

Table 3 - Soil Sample Analytical Results
PCB and Creosote

3300 Maplethorpe, Soquel, CA  (Sampled 9-1-2017)
All soil results are in milligrams per Kilogram (mg/Kg)

Sample Information 

Laboratory's Practical Quantitation Limit 
(PQL)

Environmental Screening Levels (1)  

Residential / Industrial 
( Shallow Soils = < 10 ft )

Regional Screening Levels (1)   

Residential / Industrial 

PCBs
by  EPA Method 8082

Laboratory Analytical results



 





Photo Sheet 1 of 2 
(3300 Maplethorpe, Soquel)



Photo Sheet 1 of 2 
(Sample locations, typical)







Field Methodology for Shallow Soil Sampling 
This following provides detailed descriptions of methods used during shallow soil sampling investigations. Included
are specifications for shallow soil sampling with a slide hammer, and decontamination procedures.

Shallow Soil Sampling Procedures: A backhoe,
two person power auger, or a hand auger is
used to get to a point immediately above the
sampling depth.

Once at the desired sampling depth, a slide
hammer is used to drive a clean stainless steel
liner encased in the slide hammer sampling
shoe to obtain a relatively undisturbed sample.
The slide hammer consists of a metal rod with
one end containing a threaded sampling shoe
containing a beveled cutting head. A pre
cleaned brass or stainless steel sample liner is
installed within the sampling shoe prior to
sampling. The slide hammer consists of a
weighted sliding handle which slides up and down a connecting rod, and which is used to drive the sampling shoe
into undisturbed, native soils. The handle is manually slid up and down the slide rod which in turn forces the
sampling shoe (with liner) into native soils.

Materials retrieved from the sampler is be logged on an as needed basis by the experienced field geologist using
the Unified Soil Classification System (USCS), noting in particular, the lithology of the soils, moisture content, and
any unusual odor or discoloration. The liner and relatively undisturbed soils is then be removed from the sampling
shoe, protected at both ends with Teflon tape, sealed with non reactive caps, taped, and immediately stored in an
insulated container cooled with blue ice at a temperature of 4 degree Celsius or less. Samples targeted for analysis
are transported under appropriate chain of custody documentation to a State certified laboratory performing the
targeted analysis.

Upon completion of sampling at the designated location, the location will be backfilled and compacted with the
materials that were removed prior to sampling, supplemented by clean imported fill as necessary.

Soil samples selected for Volatile Organic Compound (VOC) analysis will follow field preservation protocols
according to EPA Method 5035, as described in DTSC’s Guidance Document for the Implementation of United States
Environmental Protection Agency Method 5035: Methodologies for Collection, Preservation, Storage, and
Preparation of Soils to be Analyzed for Volatile Organic Compounds, dated November 2004.

Equipment Decontamination and Containerization Procedures: All sampling equipment is cleaned prior to arriving
on site to prevent possible transfer of contamination from another site. In areas suspected of having
contamination, sampling equipment is thoroughly cleaned between each sampling runs with Alconox ® solution (or
equivalent) followed by a double rinsing with distilled water to prevent the vertical transfer of contamination,
and/or contamination from location to location onsite. Accordingly, all sampling equipment will be cleaned
following sampling operations to prevent the possible transfer of contamination. All cleaning rinsate, and wash
water produced during the shallow soil sampling and decontamination process will be containerized on site in pails
or approved DOT drums until profiling determines appropriate disposal options.
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PROJECT SUMMARY 

 

INTRODUCTION 

The project is located at 3300 Maplethorpe Lane in Soquel, CA. Proposed improvements include 

removal of the existing greenhouses with associated structures and hardscape, subdivision of the lot 

into eleven (11) lots with associated roads and other public areas, and installation of access and 

drainage improvements. 

 

 Various aspects of the site and the proposed development were considered in the design of the 

Stormwater Best Management Practices (BMPs). The site area is 3.208-ac, and the proposed 

impervious improvements on this project total 0.844 acres, making the project a Large Project as 

defined in the Santa Cruz County Design Criteria (Criteria). The following Stormwater Control Plan 

(SWCP) will address the various aspects of the site and design of the project, as well as runoff 

mitigation efforts.  

 

The nature of the site and difference between existing and proposed improvements prevent 

replication of the existing drainage patterns, so a runoff mitigation system has been designed, 

including pervious pavers, underground storage chambers, runoff rate restriction structures, and 

connections to existing facilities designed in accordance with the Criteria. 

 

NARRATIVE DESCRIPTION 

The proposed development is comprised of removal of the existing improvements, followed by 

construction of road, water, drainage, and pedestrian walkway improvements intended to provide 

access and utility service to each of the proposed eleven (11) single family homes. All roofs, asphaltic 

concrete (AC) and Portland cement concrete (concrete) improvements are considered essentially 

impervious. 

The project is designed to provide capture of the majority of common pollutants by directing runoff 

from impervious surfaces into the underground chambers or pervious paving section, each of which is 

designed to provide treatment by infiltration in place. Such pollutants consist of oils from existing and 

proposed AC as well as any material eroded from roofing treatments or concrete surfaces. Site design 

measures used to minimize potential for stormwater pollution include minimizing impervious areas, in 

particular parking areas; clustering structures and pavement, and provision of landscaped areas. The 

remaining potential sources of pollution include pavement and vehicle parking areas (potential for 

leaks, cleaning compounds, etc.), offsite run-on areas (misc. pollutants), landscaped areas (potential 

for fertilizers, pesticides, etc.).  
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VICINITY MAP 

3300 Maplethorpe Lane Soquel, CA; see Figure 1, below. 

 

 

 

 

FIGURE 1: VICINITY MAP 

SUMMARY OF PROJECT INFORMATION 

Project Name Maplethorpe Subdivision 

Application Number 181586 

Project Location 3300 Maplethorpe Lane Soquel, CA  

Address and/or Assessor’s Parcel Number(s) 037-121-60 

Name of Applicant John Swift Consulting, Inc. 

Project Phase Number N/A 

Project Type Residential Subdivision 
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SITE PHYSICAL CHARACTERISTICS 

SOIL CLASSIFICATION 

The soil at the site consists primarily of Tierra-Watsonville Complex (Soil Type 175), with small areas 

of Watsonville Loam (Soil Type 177 and 179) per NCS Web Soil Survey Website. These three soil types 

are poorly drained, with average infiltration rates ranging from 0.00 in/hr to 0.06 in/hr. See the site 

location on the map shown in Figure 2, below, and NRCS Soils Data in Attachment A.   

 

 
FIGURE 2: SOILS MAP 

 

Becky Dees of Dees and Associates provided geotechnical analysis of the site. Their investigation found 

that the soils in the uppermost 5-feet of the soil profile and the range from 9-feet below grade to 15-

feet below grade reflect the NRCS data, having an infiltration rate of effectively 0.00 in/hr. The soils 

between 5-feet below grade and 9-feet below grade, however, were shown to provide an infiltration 

rate of 1.75 in/hr. The percolation test results are presented in Attachment A. Runoff mitigation 

features proposed for the site are designed to take advantage of this more receptive soil strata. 
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RAINFALL INTENSITY  

The mean annual precipitation at the site is approximately 32.5 inches. See Figure 3, below. 

 
FIGURE 3: MEAN ANNUAL PRECIPITATION MAP 

The P60 Isopleth value has been determined to be approximately 1.5 by linear interpolation. See Figure 

4, below. 

 
FIGURE 4: SANTA CRUZ COUNTY P-60 ISOPLETH MAP 
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Applying the P60 Isopleth value, the rainfall intensities have been determined using the Santa Cruz 

County Rainfall Intensity – Duration Curve Chart (See Attachment B). Refer to the table below for 

calculated intensities for various return periods: 

  10 Yr. Return   Multiplier   Intensity 

2-yr 2.00 x 0.64 = 1.3 in/hr 

5-yr 2.00 x 0.85 = 1.7 in/hr 

10-yr 2.00 x 1.00 = 2.0 in/hr 

25-yr 2.00 x 1.20 = 2.4 in/hr 

 

DESIGN INFORMATION 

MITIGATION REQUIREMENTS 

Based on Part 3, Section C of the Santa Cruz County Design Criteria, this project is considered a “Large 

Project” because it adds and/or replaces more than 5,000 square feet of impervious area. 

Incorporation of BMPs has been provided to reduce pollutant and hydraulic impacts. Such measures 

include Underground Storage & Infiltration, Biofiltration Treatment Systems and Pervious Pavement. 

This project proposes both Pervious Pavers and Underground Storage & Infiltration.  

EXISTING CONDITION DRAINAGE PATTERNS AND TRIBUTARY AREAS 

Existing conditions on the site result in runoff following one of two routes. The area drained via each 

route is considered to be a drainage management area (DMA). These DMAs are depicted on EXH-1, 

provided in Attachment C.   

 

The majority of the site is identified as DMA/Route 1 and drains to an existing 15-inch corrugated 

plastic pipe (CPP) culvert located at the southeast corner of the site. This CPP culvert conveys runoff 

into the adjacent ravine where it is released to join upslope runoff. The runoff enters the Public 

stormwater control system at this point.  

 

The remainder of the site is identified as DMA/Route 2 and drains into the existing surface drainage 

system on Maplethorpe Lane and Colleen Way. This system includes curb and gutter and concrete 

valley gutter facilities. The runoff from this system is released into the Public system where it enters 

Maplethorpe Lane.  
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PROPOSED CONDITION DRAINAGE PATTERNS AND TRIBUTARY AREAS 

Proposed conditions on the site mimic, to the greatest degree possible, existing conditions as 

described above. This results in runoff following one of the two routes described above. The area 

drained via each route varies slightly from existing conditions, and is identified as a DMA. These DMAs 

are depicted on EXH-2, provided in Attachment C.   

 

Proposed condition DMA/Route 1 collects runoff from impervious surfaces and routes it to an 

underground storage chamber system sized according to the requirements of SWM 17 and SWM 24 

to provide both retention and detention in conformance with the Criteria. The underground storage 

chamber system is provided with an outlet/restrictor structure and 15-inch High Density Polyethylene 

(HDPE) pipe which conveys restricted runoff flow into the 15-inch CPP culvert at the southeast corner 

of the site. 

 

The remainder of the site is identified as DMA/Route 2 and drains to the pervious paver section located 

along the access road as close to the intersection of Maplethorpe Lane as is feasible and identified as 

parallel parking. The pervious pavers are provided with storage in the rock section below the pavers 

as required to meet the storage requirements determined using SWM 17 and SWM 24. The paver 

system is provided with an outlet/restrictor structure and bubbler to release runoff into the Public 

system on Maplethorpe Lane. 

 

Analysis of downstream impacts for both routes is presented in the Downstream Impact Analysis, 

Dated January 25, 2019. 

 

SCM DESCRIPTIONS 

DMA/ROUTE 1 

The Stormwater Control Measure (SCM) provided for DMA/Route 1 is an underground chamber 

system consisting of 12 Prinsco HS 180 chambers arranged in 3 rows of 4 chambers each. Each row of 

chambers is provided with end caps, chambers are separated by 6-inches of ¾” drain rock. The system 

includes a 12-inch thick blanket of ¾-inch drain rock above the chambers and a 12-inch blanket of ¾-

inch drain rock below the chamber invert. These rock blankets provide a pathway for runoff to move 

between chamber rows, resulting in consistent water levels across the system. The chamber invert is 

172.33-feet, and the bottom of the excavation/bottom of rock is 171.33-feet. The system provides 

approximately 2,784-cubic feet (cf) of storage, exceeding the requirements of 1,357-cf retention 

volume and 1,418-cf detention volume. 
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The SCM includes a restrictor/overflow structure contained within a Christy U-43 drop inlet.  The 

restrictor consists of an 8-inch HDPE tee fitted with a cap, an overflow inlet, and an outlet which allows 

treated and detained runoff to be released through a 15-inch HDPE pipe into the existing CPP culvert 

at the southeast corner of the site, matching the existing condition for DMA/Route 1. The restrictor 

itself is a 2.33-inch hole drilled into a 15-inch HDPE end cap installed on the end of the 15-inch HDPE 

pipe providing an outlet from the U-21 inlet structure. Overflow/bypass is provided by a 15-inch HDPE 

90-degree bend leaving the U-21 at an invert elevation of 176.95, which coveys overflow runoff into 

the 15-inch HDPE pipe downstream of the restrictor orifice. See Detail 3 on sheet C8.3 - Details in 

Attachment C for a cross sectional view of the restrictor structure. 

 

DMA/ROUTE 2 

The Stormwater Control Measure (SCM) provided for DMA/Route 2 consists of 890-square feet (sf) of 

pervious pavers, placed over a rock storage section and equipped with a restrictor/outlet structure. 

The rock section consists of 26-inches of permeable material. The section includes the pavers, 

separated horizontally by #8 aggregate, a 2-inch thick bedding layer composed of #8 aggregate, a base 

layer composed of 4-inches of #57 stone, and a subbase layer composed of 20-inches of #2 stone. A 4-

inch diameter perforated pipe is provided to collect and convey runoff from the rock section to the 

restrictor/overflow structure. The perforated pipe invert is set at an elevation of 175.83-feet, 

separating the retention volume below from the detention volume above the invert of the perf pipe. 

 

This rock section provides approximately 450-cf of storage, conforming to the required 119-cf 

retention and 330-cf detention requirements. The provided volumes are determined based on the 

volume of the excavation and a rock void ratio of 0.40 for all three aggregate types. Storage volumes 

were determined using SWM 17 and SWM 24, see Attachment D. See Detail 5 on sheet C8.3 - Details 

in Attachment C for a cross sectional view of the restrictor structure 

 

The SCM includes a restrictor/overflow structure contained within a Christy U-21 drop inlet.  The 

restrictor consists of an 8-inch HDPE tee fitted with a cap, an overflow inlet, and an outlet which allows 

treated and detained runoff to be released through an 8-inch HDPE pipe to a Christy V-64 drop inlet 

which acts as a bubbler to release runoff into the surface drainage system on Maplethorpe Lane, 

mimicking existing conditions. The restrictor itself is a 1.5-inch hole drilled in to the 6-inch 90-degree 

bend installed on the horizontal end of the 6-inch outlet pipe inside the structure. The vertical leg of 

the bend is left open to allow safe overflow/bypass for higher storm events. See Detail 6 on sheet C8.3 

- Details in Attachment C for a cross sectional view of the restrictor structure. 

 

Note that pervious pavers are also used elsewhere on the project, specifically in areas designated for 

perpendicular parking stalls. The section below these additional pavers does not conform to the 
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specified detail, so these additional pervious pavers are in addition to the treatment and storage 

facility described above and are not considered in this analysis.  See Detail 4 on sheet C8.3 - Details in 

Attachment C for a cross sectional view of the restrictor structure 

 

 

SCM SIZING 

The hydraulic conductivity range of the soils at the site was identified as being between 0.00 and 0.06 

in/hr by NRCS. The geotechnical report and percolation test by Dees and Associates found that the 

soils underlaying the site between 5-feet and 9-feet below grade provide a much higher infiltration 

rate, found to be 1.75 in/hr. The percolation test report is provided in Attachment A. For spreadsheets 

SWM-17 and SWM-24, the infiltration rate of 1.75 in/hr determined by site investigation was used. 

The SWM-17 and SWM-24 spreadsheets are included in Attachment D.  

Retention and Detention volumes were calculated for each DMA/Route using spreadsheets SWM-17 

and SWM-24 provided by the County of Santa Cruz.  The pre-development runoff coefficient (C) used 

was 0.25, per SWM1. Post-development C=0.90 for all impervious areas. Note that these C values 

provide a very conservative analysis of the actual change in runoff from the site and storage volumes 

required to maintain such, as large portions of the site are, pre-project, impervious. 

 

DMA/Route 1 requires 1,357-cf retention volume and 1,418-cf detention volume, a total of 2,775-cf, 

which is provided by the underground chamber system. The system provides 2,784-cf of storage. The 

pre-development runoff release rate is 0.081-cfs (SWM 24), requiring a restrictor diameter of 1.25-

inches to release post-development runoff at a rate of 0.08-cfs. 

 

DMA/Route 2 requires 119-cf retention volume and 330-cf detention volume, a total of 449-cf, which 

is provided by the rock section underlaying the pervious pavers. The section provides 450-cf of storage. 

The pre-development runoff release rate is 0.019-cfs (SWM 24), requiring a restrictor diameter of 1.5-

inches to release post-development runoff at a rate of 0.06-cfs, less than the existing rate of 0.07-cfs. 

DESIGN ENGINEER QUALIFICATIONS 

The design of bioretention areas was done under the supervision of Todd Creamer, PE. His 

qualifications include California Civil Engineer Registration (RCE 64561), California Qualified Storm 

Water Pollution Prevention Plan (SWPPP) Practitioner/Developer (CA QSP/QSD 00439) and National 

Certified Erosion and Sediment Control (CESC 2752). See Todd Creamer’s resume in Attachment E. 
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ROUTINE SCM MAINTENANCE AND INSPECTIONS 

Monthly inspections for DMA/Route 1 during the rainy season by the maintenance crew will include 

checking the stormwater intermediaries such as downspouts and drop inlets for damage, debris, 

obstruction to flow, and sedimentation. The inlet to the underground storage chamber system and the 

outlet/restrictor structure should be checked for damage, obstructions, debris, or sedimentation. Any 

discrepancies found should be corrected immediately. 

 

Monthly inspections for DMA/Route 2 during the rainy season by the maintenance crew will include 

checking the pervious pavers for dislodged or damaged pavers, missing interstitial gravel, and 

obstructions/debris. All stormwater intermediaries such as downspouts and drop inlets should be 

checked for damage, debris, obstruction to flow, and sedimentation. Any discrepancies found should 

be corrected immediately. 

 

 The schedule of routine SCM maintenance and inspections shall be bimonthly with additional 

inspections and/or maintenance as required. Regular maintenance of the underground chamber 

system is limited to inspection, cleaning, and any necessary repairs to the inlet and outlet structures. 

Regular maintenance of the pervious pavers in DMA/Route 2 includes clearing of any debris or 

sediment which may have collected and is obstructing flow, replacement of any damaged pavers, and 

resetting of any dislodged pavers. 

 

If the results of an inspection show a need for additional maintenance for one or more SCMs, the 

inspector shall notify the owner and provide a detailed list of the work to be done. See Attachment F 

for a sample maintenance checklist. 

 

PERIODIC SCM MAINTENANCE AND INSPECTIONS 

Each SCM will be inspected twice a year to ensure it is operating to designed specifications and per 

industry standards for the landscape BMPs. Semi-Annual inspections will conform to the same 

requirements as the monthly inspections and will be reviewed by a civil engineer registered in the state 

of California. The inspector or reviewing engineer may direct other inspections and/or maintenance to 

occur based on the findings. Annual reports will be submitted to the County as required and will include 

information generated during the Semi-Annual inspections.  



 

 

ATTACHMENT “A” 

- Project Site Soil Map 

- Project Site Soil Data 

- Percolation Test 
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_Ì�-;-4N-;





 

 

ATTACHMENT “B” 

- Rainfall Intensity Chart 
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ATTACHMENT “C” 

- Exhibit EXH-1 

- Exhibit EXH-2 

- Sheet C8.3 Details 









 

 

ATTACHMENT “D” 

- SWM-17 Spreadsheets 

- SWM-24 Spreadsheets 

- Restrictor Calculation Spreadsheets 



PROJECT: Calc by: JW Date: 7/17/2018

  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: 29807 ft
2

See note # 2 and # 4

  STRUCTURE DIMENSIONS FOR DETENTION

1418 ft
3 
storage volume calculated

100 % void space assumed

1418 ft
3 
excavated volume needed

Structure Length Width* Depth* *For pipe, use the square

Ratios 25.00 2.00 2.00 root of the sectional area

Dimen. (ft) 60.50 4.84 4.84

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 0.044 0.160 -0.147 -15908 1)  The modified rational method, and therefore the standard calculations are applicable in

1200 0.28 0.048 0.172 -0.134 -12103       watersheds up to 20 acres in size.

960 0.31 0.053 0.189 -0.117 -8451 2)  Required detention volume determinations shall be based on all net new impervious areas,

720 0.34 0.059 0.214 -0.093 -5011       both on and off-site, resulting from the proposed project.  Pervious areas shall not be 

480 0.41 0.071 0.254 -0.053 -1895       included in detention volume sizing; an exception may be made for incidental pervious 

360 0.46 0.080 0.287 -0.020 -531       areas less than 10% of the total area.

240 0.55 0.095 0.341 0.034 615 3)  Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

180 0.62 0.107 0.385 0.078 1059      angular, and uniformly graded (of single size), assuring void space not less than 35%.  

120 0.74 0.127 0.458 0.151 1356 4)  A map showing boundaries of both regulated impervious areas and actual drainage   

90 0.83 0.144 0.517 0.210 1418      areas routed to the hydraulic control structure of the detention facility is to be provided, 

60 0.99 0.171 0.614 0.307 1381      clearly distinguishing between the two areas, and noting the square footage.

45 1.12 0.193 0.693 0.387 1305 5)  The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

30 1.33 0.229 0.823 0.517 1162      hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

20 1.57 0.272 0.978 0.671 1007      subsurface fluid distribution system.  Such storm water drainage wells are “authorized 

15 1.78 0.307 1.105 0.798 898      by rule”.  For more information on these rules, contact the EPA.  A web site link is 

10 2.11 0.364 1.312 1.005 754      provided from the County DPW Stormwater Management web page.

5 2.83 0.489 1.760 1.453 545 6)  Refer to the County of Santa Cruz Design Criteria, for complete method criteria.
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PROJECT: Calc by: JW Date: 7/17/2018

                 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: 29807 ft
2

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

Saturated Soil Permeability: 1.75 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 1357 ft
3 
storage volume calculated Detention Specified

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

Duration  Intensity Qpre Qpost Storage Volume 3393 ft
3 
excavated volume needed Storage Volume

(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* 
#

(cfs) (cf)

1440 0.16 0.028 0.102 0.021 -2089 Ratios 25.00 2.00 2.00 -0.007 -605

1200 0.18 0.031 0.110 0.029 -1138 Dimen. (ft) 80.93 6.47 6.47 0.001 87

960 0.20 0.034 0.121 0.040 -268 1656 ft
2
 internal surface area 0.012 700

720 0.22 0.038 0.137 0.056 492 1159 ft
2
 effective surface area 0.028 1205

480 0.26 0.045 0.163 0.081 1082 8.0 hrs estimated structure drainage time 0.054 1543

360 0.30 0.051 0.184 0.102 1276 0.075 1613

240 0.35 0.061 0.218 0.137 1357  *  For pipe, use the square root of the sectional area. 0.109 1572

180 0.40 0.068 0.247 0.165 1329
  #  

If cell values displayed are corrupted, enter zero for depth, 0.137 1485

120 0.47 0.081 0.293 0.211 1226   then re-enter a positive numeric value within allowed range. 0.184 1323

90 0.53 0.092 0.331 0.249 1128 0.222 1197

60 0.63 0.109 0.393 0.311 980   STRUCTURE DIMENSIONS FOR DETENTION 0.284 1021

45 0.71 0.123 0.444 0.362 875 1613 ft
3 
storage volume calculated 0.335 904

30 0.85 0.146 0.527 0.446 736 100 % void space assumed 0.418 752

20 1.01 0.174 0.626 0.545 612 1613 ft
3 
excavated volume needed 0.517 620

15 1.14 0.196 0.707 0.626 533 Structure Length Width* Depth* 0.598 538

10 1.35 0.233 0.840 0.758 437 Ratios 25.00 2.00 2.00 0.730 438

5 1.81 0.313 1.126 1.045 306 Dimen. (ft) 63.17 5.05 5.05 1.017 305

Maplethorpe (DMA 1)
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Restrictor Description: DMA #1

Project Name: Maplethorpe

Job Number: 480-00

Date: January 25, 2019

     Value

1. HIGHWATER ELEVATION 180.00

2. INVERT ELEVATION 173.95

3. DIAMETER OF RESTRICTOR IN INCHES 2.33

4. CROSS SECTIONAL AREA, SQ. FT. 0.03

5. HEAD, FT.  5.95

6. DISCHARGE COEFFICIENT  0.50

7. DISCHARGE, Q, CFS 0.290

8. ALLOWABLE RELEASE RATE, Q, CFS 0.307

     

     SHARP EDGE     0.58 - 0.64

     PROJECTING     0.50

     SQUARE EDGE  0.79 - 0.82

     ROUND EDGE    0.93 - 0.98

RESTRICTOR SIZE, ORIFICE METHOD  (Circular Opening)
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PROJECT: Calc by: JW Date: 7/17/2018

  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: 6945 ft
2

See note # 2 and # 4

  STRUCTURE DIMENSIONS FOR DETENTION

330 ft
3 
storage volume calculated

100 % void space assumed

330 ft
3 
excavated volume needed

Structure Length Width* Depth* *For pipe, use the square

Ratios 25.00 2.00 2.00 root of the sectional area

Dimen. (ft) 37.23 2.98 2.98

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 0.010 0.037 -0.034 -3707 1)  The modified rational method, and therefore the standard calculations are applicable in

1200 0.28 0.011 0.040 -0.031 -2820       watersheds up to 20 acres in size.

960 0.31 0.012 0.044 -0.027 -1969 2)  Required detention volume determinations shall be based on all net new impervious areas,

720 0.34 0.014 0.050 -0.022 -1168       both on and off-site, resulting from the proposed project.  Pervious areas shall not be 

480 0.41 0.016 0.059 -0.012 -442       included in detention volume sizing; an exception may be made for incidental pervious 

360 0.46 0.019 0.067 -0.005 -124       areas less than 10% of the total area.

240 0.55 0.022 0.079 0.008 143 3)  Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

180 0.62 0.025 0.090 0.018 247      angular, and uniformly graded (of single size), assuring void space not less than 35%.  

120 0.74 0.030 0.107 0.035 316 4)  A map showing boundaries of both regulated impervious areas and actual drainage   

90 0.83 0.033 0.120 0.049 330      areas routed to the hydraulic control structure of the detention facility is to be provided, 

60 0.99 0.040 0.143 0.072 322      clearly distinguishing between the two areas, and noting the square footage.

45 1.12 0.045 0.162 0.090 304 5)  The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

30 1.33 0.053 0.192 0.120 271      hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

20 1.57 0.063 0.228 0.156 235      subsurface fluid distribution system.  Such storm water drainage wells are “authorized 

15 1.78 0.071 0.257 0.186 209      by rule”.  For more information on these rules, contact the EPA.  A web site link is 

10 2.11 0.085 0.306 0.234 176      provided from the County DPW Stormwater Management web page.

5 2.83 0.114 0.410 0.339 127 6)  Refer to the County of Santa Cruz Design Criteria, for complete method criteria.

Maplethorpe (DMA 2)
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PROJECT: Calc by: JW Date: 7/17/2018

                 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: 6945 ft
2

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

Saturated Soil Permeability: 1.75 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 263 ft
3 
storage volume calculated Detention Specified

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

Duration  Intensity Qpre Qpost Storage Volume 658 ft
3 
excavated volume needed Storage Volume

(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* 
#

(cfs) (cf)

1440 0.16 0.007 0.024 0.005 -883 Ratios 25.00 2.00 2.00 -0.002 -141

1200 0.18 0.007 0.026 0.007 -595 Dimen. (ft) 46.85 3.75 3.75 0.000 20

960 0.20 0.008 0.028 0.009 -325 555 ft
2
 internal surface area 0.003 163

720 0.22 0.009 0.032 0.013 -81 388 ft
2
 effective surface area 0.006 281

480 0.26 0.011 0.038 0.019 123 4.6 hrs estimated structure drainage time 0.012 360

360 0.30 0.012 0.043 0.024 202 0.017 376

240 0.35 0.014 0.051 0.032 253  *  For pipe, use the square root of the sectional area. 0.025 366

180 0.40 0.016 0.057 0.039 263
  #  

If cell values displayed are corrupted, enter zero for depth, 0.032 346

120 0.47 0.019 0.068 0.049 255   then re-enter a positive numeric value within allowed range. 0.043 308

90 0.53 0.021 0.077 0.058 241 0.052 279

60 0.63 0.025 0.092 0.073 214   STRUCTURE DIMENSIONS FOR DETENTION 0.066 238

45 0.71 0.029 0.103 0.084 193 376 ft
3 
storage volume calculated 0.078 211

30 0.85 0.034 0.123 0.104 165 100 % void space assumed 0.097 175

20 1.01 0.041 0.146 0.127 138 376 ft
3 
excavated volume needed 0.120 144

15 1.14 0.046 0.165 0.146 121 Structure Length Width* Depth* 0.139 125

10 1.35 0.054 0.196 0.177 100 Ratios 25.00 2.00 2.00 0.170 102

5 1.81 0.073 0.262 0.243 71 Dimen. (ft) 38.87 3.11 3.11 0.237 71

Maplethorpe (DMA 2)
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Restrictor Description: DMA #2

Project Name: Maplethorpe

Job Number: 480-00

Date: January 24, 2019

     Value

1. HIGHWATER ELEVATION 177.46

2. INVERT ELEVATION 175.83

3. DIAMETER OF RESTRICTOR IN INCHES 1.50

4. CROSS SECTIONAL AREA, SQ. FT. 0.01

5. HEAD, FT.  1.57

6. DISCHARGE COEFFICIENT  0.50

7. DISCHARGE, Q, CFS 0.06

8. ALLOWABLE RELEASE RATE, Q, CFS 0.07

     

     SHARP EDGE     0.58 - 0.64

     PROJECTING     0.50

     SQUARE EDGE  0.79 - 0.82

     ROUND EDGE    0.93 - 0.98

RESTRICTOR SIZE, ORIFICE METHOD  (Circular Opening)
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ATTACHMENT “E” 

- Todd Creamer’s Resume



Principal Engineer, C2G/Civil Consultants Group, Inc. 
Scotts Valley, California 

Marquette University, BS/Civil Engineering 

f:  California: RCE 64561
 California: QSP/QSD No. 00439

National: CESC No. 2752 

Mr. Creamer serves as President of C2G/Civil Consultants Group, Inc. and as 
Principal Engineer on assignments for both public and private sector clients.  His 
design experience in California has primarily been located in the South Bay 
counties of Santa Clara, Santa Cruz and Monterey Counties.  Mr. Creamer has 
also worked in Illinois, Wisconsin and Minnesota.  

Recently, Mr. Creamer has been involved with multiple projects associated with 
school construction within the South Bay area.  He has been the project manager 
for utility infrastructure improvements, road improvements, and offsite 
improvements for the K-12 schools and community college.  Mr. Creamer has 
also been the civil consultant associated with multiple water distribution system 
designs throughout the Santa Cruz County area. 

Much of Mr. Creamer's professional career has been devoted to site development 
for public and private sector building complexes, as well as roadway and utility 
system improvements.  His knowledge of municipal and land development 
engineering is based on consulting work in California, Northern Illinois as well 
as public works employment with the Cities of Fridley, Minnesota and Franklin, 
Wisconsin. 

Mr. Creamer breadth of experience in land development has also exposed him to 
various storm water quality and erosion control requirements throughout the 
country.  This experience has allowed Mr. Creamer to create numerous Storm 
Water Pollution Prevention Plans (SWPPP’s) as well as inspection for erosion 
and sediment control associated with improvement projects.  Mr. Creamer’s 
devotions to storm water quality has resulted in his pursuit of Certification by the 
Soil and Water Conservation Society and International Erosion Control 
Association in Erosion and Sediment Control. 

 American Society of Civil Engineers (ASCE) 
Exchange Club of Scotts Valley –  President Elect 05-06 

    President 06-07 
    Treasure 07-08 

 
Certified Professional in Erosion and Sediment Control  - CESC No. 2752 
Certified Master WaterCAD modeler – Haestad Methods 



 

 

ATTACHMENT “F” 

- Sample Maintenance Checklist 



Exhibit A: Pervious Pavement Inspection and Maintenance Checklist 

Property Address:         Property Owner:      

Treatment Measure No.:    Date of Inspection:    Inspector(s):     

Type of Inspection:  ⃝ Monthly   ⃝ Pre-Wet Season  ⃝ A7er heavy runoff (1” or greater)  

⃝ End of Wet Season  ⃝ Other:    

Type of Treatment Measure: ⃝ Infiltration by use of Pervious Pavement

Defect Conditions When Maintenance 

Is Needed 

Maintenance 

Needed (Y/N) 

Comments* Results Expected When Maintenance is 

Performed 

1. Trash, Debris, & 
Weed Accumulation 

Trash and debris accumulated in 
the treatment measure. 

    Treatment measures is free of trash and debris 

2. Standing Water When water stands in the 

treatment measure between 
storms and does not drain within 5 

days after rainfall. Conditions 

within treatments measure provide 

mosquito breeding habitat. 

    No standing water after 5 days of rain event. 

3. Stormwater 

Intermediaries 

Downspouts, curb cuts, overflow 

pipes are damaged and/or debris. 

Splash blocks or rocks are damaged 

or missing. 

    All stormwater intermediaries are cleaned and 

repaired. Treatment measure flows as intended 

per design specifications. 

5. Sediment 

Accumulation on 

Vegetation 

Sediment accumulation near 

and/or in inlets is built up to 2 

inches at any spot, or it covers 
vegetation. 

    When finished, treatment measure should be 

level from side to side and drain freely toward 

outlet. There should be no areas of standing 
water once inflow has ceased and sediments are 

disposed of properly. 

6.  Clogging Ponding and/or Flooding   Treatment measure operates per design 

specification. 

     

10. Miscellaneous Any condition not covered above 
that needs attention in order for 

the treatment measure to function 

as designed. 

    Treatment measure operates per the design 
specification. 

joshw
Text Box
sample
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January 25, 2019 

 

Attn: Alyson Tom 

Public Works – Drainage  

County of Santa Cruz 

701 Ocean Street, 4th Floor 

Santa Cruz, Ca 95060 

 

Subject: Downstream Impact Analysis  

   3300 Maplethorpe Lane Soquel, CA 

    APN: 037-121-60 
 
Background 

The proposed 11-lot detached single family home development will increase impervious area on the 

project site due to new residential structures, access roads and sidewalks.  At the request of the County 

of Santa Cruz Public Works Drainage Department, C2G has performed a downstream impact analysis 

associated to the project storm water discharge.  

The storm water tributary areas of the existing site have been determined based upon the project’s 

topographic survey with supplemented information from the County’s GIS website. The project is 

separated into two (2) offsite drainage patterns (see Appendix A):  

1. Route 1:  This drainage route collects the majority of the project site utilizing on-site catch basins, 

area drains, subsurface piping, and manholes. This runoff is then routed into an on-site below 

grade storage facility. The storage facility is comprised of 8 Stormtech MC-3500 underground 

chambers with end caps and an isolator row, providing treatment, retention, and detention of 

stormwater collected from on-site areas. 

 

Runoff not infiltrated during storage in the chambers is released at or below pre-development 

rates via an outlet structure and runoff channel provided with erosion control measures into the 

ravine to the east of the site, where it is conveyed along an earthen channel to meet Noble Creek. 
 

2. Route 2: Runoff from a small portion of the project is conveyed primarily into an underground 

storage facility comprised of 2 Stormtech MC-3500 underground chambers with end caps and an 

isolator row, providing treatment, retention, and detention of stormwater collected from on-site 

areas. A small portion of this area is not feasible to treat and runs directly into existing curb and 

gutter along Maplethorpe Lane and Colleen Way.  This route accommodates runoff from the 

entrance road to the project. 

 

Runoff not infiltrated during storage in the chambers is released at or below pre-development 

rates via an outlet/restrictor structure into the existing curb and gutter along Maplethorpe Drive. 

 

Runoff conveyed by existing curb and gutter along Maplethorpe Lane is collected in a catch basin 

located immediately south of the intersection of Mulberry Drive, and conveyed via a culvert under 

Soquel Drive and into an existing earthen channel. 
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Runoff conveyed by the existing curb and gutter along Colleen Way runs into the curb and gutter 

along Mulberry drive, and then is collected in a catch basin located at the intersection of Melba 

Court. The catch basin directs runoff into a culvert and thence into the existing earthen channel. 

This channel eventually joins the existing earthen channel which conveys runoff from 

Maplethorpe Lane and is conveyed under Soquel Drive and into the existing earthen channel. This 

intersection is shown in Figure 1, below, which is taken from the Santa Cruz County GIS website. 

 

 

 

Figure 1- Channel Intersection 
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Existing Conditions and Runoff Patterns (Route 1) 

The ravine running north to south, east of Mulberry Drive, takes in a tributary area of approximately 112 

acres (see Figure 2, below). Figure 2 is taken from the Santa Cruz County GIS website. The majority of the 

site drains directly into the ravine. All runoff from the site is eventually collected in the ravine, prior to 

being conveyed under Soquel Drive via the existing culvert. Existing conditions of the channel and box 

culvert which convey the runoff from this tributary area are shown in the photos below (figures 3 and 4) 

 

 

Figure 2- Ravine Tributary Area 
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Figure 3- Existing Channel 
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Figure 4- Existing Culvert 

This area of the County is subject to a 10 year, 10 minute storm event with an intensity of 2.1 inches per 

hour (SWM 2 & 3), and has a C value ranging from 0.45 – 0.60 (SWM 1).  For this analysis, a C value of 0.45 

has been selected to most accurately reflect the large lot sizes found in this area. These values provide a 

flow rate for the existing earthen channel as follows: 

		� = ��� 

� = 0.45 ∗ 2.1 ∗ 112 = 105.84	��� 

The conversion factors provided (SWM 3), and resulting flowrates for, other storm events of interest are: 
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2 yr: 0.64, 67.74 cfs 

25 yr: 1.2, 127.0 cfs 

50 yr:  1.5, 142.88 cfs 

100 yr: 1.5, 158.76 cfs 

 

Flowline length of the existing ravine in the area of interest is approximately 135 linear feet, sloped at 

approximately 6.3%. The bottom of the ravine averages 1.5-feet in width, with side slopes varying from 

6:1 to 1:1. The ravine includes one significant point of interest, where a 15-inch corrugated plastic pipe 

(CPP) culvert discharges into the ravine. 

The discharge point (invert) of the CPP culvert is approximately 1.39-feet above the flowline of the ravine. 

The discharge is protected by a rip-rap energy dissipater (see figure 5, below) 

 

 

Figure 5- 15" CPP Culvert Discharge Point 

 

The 10-year design storm flow rate of approximately 105.84 cfs results in a flow depth at the CPP discharge 

point of approximately 1.36-feet, leaving approximately 0.03-feet of freeboard below the CPP culvert 

invert. As the CPP culvert represents the highest point at which flow from the proposed improvements 

enters the ravine, flow depth upgradient of this location will remain unchanged by the proposed work. 

Calculation of flow through the ravine (channel) at the CPP discharge point is shown in Figure 6, below 

(Note that all channel and culvert flow calculation were performed using AutoDesk’s Hydraflow Extension 

for AutoCAD Civil 3D): 
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Figure 6- Channel Flow Calculation 
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The 50-year design storm flow rate of approximately 142.88 cfs results in a flow depth at the CPP discharge 

point of approximately 1.54-feet. This flow depth results in a water surface elevation at the CPP discharge 

point approximately 0.15-feet above the CPP culvert invert. This flow depth will be unchanged by the 

improvements to the site, as the flow rate through the CPP culvert is determined by the restrictor provided 

for DMA/Route 1 and will be equal to or less than the existing condition. The Channel Report below utilizes 

a greater total depth than the 10-year Channel Report above. The 50-year Channel Report assumes a total 

depth of up to the top of the CPP culvert outlet, intended to demonstrate that the 50-year storm does 

not completely submerge the outlet. The 10-year Report assumes a total depth equal to the depth from 

outlet invert to flowline of ravine and is intended to demonstrate that a more typical (10-year) storm 

event will not result in flows through the ravine deep enough to occlude the culvert outlet. 
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Existing conditions on the project site are best described as industrial, resulting in a C value of 0.80 (SWM 

1). Rainfall intensities are as described above, and the portion of the site which drains directly into the 

ravine is approximately 3.34 acres. Using the equation shown above, these values provide the following 

flow rates off of the site: 

2 yr: 3.59 cfs 

10 yr: 5.61cfs  

25 yr: 6.73 cfs 

50 yr:  7.57 cfs 

100 yr: 8.42 cfs 

 

Flow through the existing 15-inch CPP culvert was analyzed using the 10-year design storm flow rate of 

5.61-cfs, and is demonstrated in Figure 7, below: 

 
Figure 7- Existing 15" CPP Culvert Existing Flow Rate, 10-year Event 
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Additionally, flow through the existing 15-inch CPP culvert was analyzed using the 50-year design storm 

flow rate of 7.57-cfs, and is demonstrated in Figure 8, below: 

 

 

Figure 8 -Existing 15" CPP Culvert Existing Flow Rate, 50-year Event 

As shown above, the site contributes approximately 5.3% of the runoff conveyed by the earthen channel. 
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Existing Conditions and Runoff Patterns (Route 2) 

Currently, runoff from the site access road drains into the surface drainage system along Maplethorpe Dr, 

eventually spreading into the curb and gutter along Colleen Way. Existing conditions are shown in the 

photo below (figure 9):  

 

 
Figure 8- Existing Conditions at Site Entrance 

 

The portion of the site which currently drains indirectly into the ravine via curb & gutter along 

Maplethorpe Lane and/or Colleen Way is approximately 0.19 acres, of which 0.08 ac are impervious. Using 

the equation shown above and the weighted C shown below (Cnet), these values provide the following 

flow rates off of the site: 

 

���� =
(���� ∗ ���� + ����� ∗ �����)

������
 

 

���� =
(0.9 ∗ 0.08 + .30 ∗ 0.11)

0.19
 

 

���� = 0.56 
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2 yr: 0.14 cfs 

10 yr: 0.22 cfs  

25 yr: 0.26 cfs 

50 yr:  0.30 cfs 

100 yr: 0.33 cfs 

 

Proposed Conditions and Downstream Impacts (ROUTE 1) 

The Tributary Area that drains to the east will have a decrease of approximately 10,404 sf in total 

impervious area. In addition, the proposed conditions include provision of underground storage and 

infiltration areas. The underground storage area provides an infiltration contact area of approximately 

591 sf.   

Percolation testing of the site provides an infiltration rate 1.7 in/hr (see Appendix B). Use of this 

infiltration rate results in a volumetric infiltration rate of 0.11 cfs for the storage chamber system.  This 

flow rate reduces the runoff rate from the site into the adjacent ravine. 

Proposed conditions for Route 1 include the following areas: 

Rooftops: 10,263 sf 

Asphaltic Concrete (AC): 11,824 sf 

Concrete: 7,720 sf 

Total Impervious: 29,807 (approx. 0.68 ac) 

Pervious areas: 115,808 sf (approx. 2.67 ac) 

Net C value is as follows: 

���� =
(���� ∗ ���� + ����� ∗ �����)

������
 

 

���� =
(0.9 ∗ 29807 + .30 ∗ 115808)

145615
 

 

���� = 0.42 

 

10-year storm event runoff from this portion of the site, without inclusion of the underground storage 

chamber system, is: 

		� = ��� 

� = 0.42 ∗ 2.1 ∗ 3.45 = 3.04	��� 

This Q is reduced by the infiltration in the storage chambers (0.11 cfs) to a net runoff rate for Route 1 of 

2.93 cfs, reducing the runoff conveyed by the 15-inch CPP culvert (see Figure 9, below), the earthen 

channel which runs from north to south to the east of Mulberry Court and eventually reducing the runoff 

conveyed through the existing culvert under Soquel Drive. As the proposed development will reduce the 

loading of the existing facilities by 2.68 cfs (channels and culverts), no changes are recommended (see 

Appendix C for further calculations). 
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Figure 9- 15" CPP Culvert Proposed Flow Rate 

 

50-year storm event runoff from this portion of the site, without inclusion of the underground storage 

chamber system, is: 

		� = ��� 

� = 0.42 ∗ 2.835 ∗ 3.45 = 4.11	��� 

This Q is reduced by the infiltration in the storage chambers (0.11 cfs) to a net runoff rate for Route 1 of 

4.0 cfs, reducing the runoff conveyed by the 15-inch CPP culvert (see Figure 9, below), the earthen channel 
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which runs from north to south to the east of Mulberry Court and eventually reducing the runoff conveyed 

through the existing culvert under Soquel Drive. As the proposed development will reduce the loading of 

the existing facilities by 2.68 cfs (channels and culverts), no changes are recommended (see Appendix C 

for further calculations). 

 

Recommendations (ROUTE 1) 

No changes to downstream drainage facilities are recommended for Route 1. As shown above, 

the project will reduce loading of the existing drainage facilities. 
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Proposed Conditions and Downstream Impacts (ROUTE 2) 

The Tributary Area that drains to the west will have an increase of approximately 3,416 sf in total 

impervious area. The increase in impervious area will be accounted for by the provision of pervious pavers 

and associated underground storage and treatment located adjacent to the new impervious area and 

providing an infiltration contact area of 890 sf. 

Use of the established infiltration rate of 1.7 in/hr results in a volumetric infiltration rate of 0.03 cfs. This 

flow rate reduces the runoff rate from the site into the curb and gutter along both Maplethorpe Dr and 

Colleen Way. 

Proposed conditions for Route 2 include the following areas: 

 

Asphaltic Concrete (AC): 6,025 sf 

Concrete: 920 sf 

Total Impervious: 6,945 (approx. 0.16 ac) 

Pervious areas: 1,050 sf (approx. 0.02 ac) 

 

Net C value is as follows: 

���� =
(���� ∗ ���� + ����� ∗ �����)

������
 

 

���� =
(0.9 ∗ 6945 + .30 ∗ 1050)

7995
 

 

���� = 0.82 

 

10-year event runoff from this portion of the site, without inclusion of the pervious paver system, is: 

		� = ��� 

� = 0.82 ∗ 2.1 ∗ .18 = 0.31	��� 

This Q is reduced by the infiltration in the pervious paver section (0.03 cfs) to a net runoff rate for Route 

2 of 0.28 cfs, which represents an increase in runoff of approximately 0.28 cfs – 0.22 cfs = 0.06 cfs into the 

curb and gutter along Maplethorpe Lane and Colleen Way. This runoff rate is reduced by the outlet 

structure to match existing conditions. 

The increase in runoff is mitigated by the provision of an outlet structure which conveys runoff not 

infiltrated in the underground chambers to the curb and gutter along Maplethorpe Dr. Runoff released by 

this outlet structure flows across the driveway apron and into the gutter. The rim elevation of the outlet 

structure is such that the entire volume of the chambers is retained, including the required detention 

volume. Drawdown time for the chamber system from full (449 cf, see Appendix C) to empty is 

approximately 8.9 hours. 

The underground storage facility effectively retains and infiltrates the design 10-year storm, reducing 

runoff from the project to runoff from the small area that is infeasible to treat. This area includes 

approximately 1,000 sf of impervious area, approximately 2,529 sf less than existing conditions. This 

reduction in impervious area results in a decrease in runoff from 0.22 cfs to 0.06 cfs.  
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50-year event runoff from this portion of the site, without inclusion of the pervious paver system, is: 

		� = ��� 

� = 0.82 ∗ 2.84 ∗ .18 = 0.42	��� 

This Q is reduced by the infiltration in the storage chambers (0.03 cfs) to a net runoff rate for Route 2 of 

0.39 cfs, which represents an increase in runoff of approximately 0.39 cfs – 0.30 cfs = 0.09 cfs into the 

curb and gutter along Maplethorpe Lane and Colleen Way during a 50-year event. 

 

Recommendations (ROUTE 2)  

Route 2 results in a reduction in runoff being conveyed into the existing storm facilities along 

either Maplethorpe Lane or Colleen Way during a 10-year event.  As such, no recommendations 

are made for alterations to the existing facilities. 

Culvert Condition 

The exact condition of the existing culvert is unknown at this time. The culvert will be televised 

prior to final design work. Once the culvert condition is determined, the project Geotechnical 

engineer will be consulted to establish any necessary rehabilitation. 

Culvert Inspection and Maintenance   

The existing culvert extends through a portion of the site which is proposed to be sold. The 

intention is that the sale will include establishment of an easement on behalf of the Maplethorpe 

HOA allowing access for inspections and maintenance of the culvert. 

 
ROUTE 1 – TRIBUTARY AREAS & CAPACITY ANALYSIS LOCATIONS 

Capacity Analysis was conducted for existing conditions at the 4’ x 4’ concrete culvert. No analysis 

of the proposed conditions is provided, as the flow through the culvert will be reduced by the 

proposed improvements. The Rational method was used to calculate the flow. The tributary area 

was quantified by using the ‘Area Tool’ function on the Santa Cruz County GIS Website (see Figure 

2, above). The runoff coefficient used was derived from Fig. SWM-1 (in the County Design Criteria, 

CDC), using the lowest value provided for ‘Low residential (Single family dwelling)’ which is 0.45. 

The use of the lowest value provided is based on the large lot sizes and large undeveloped areas 

included in the tributary area. Rain fall intensities were taken from Fig. SWM-2 & 3, as detailed 

above.  

In evaluating the capacity of the concrete culvert at Maplethorpe Dr. and Soquel Dr., capacity is 

shown to be adequate for a 10-yr storm event, as shown in Figure 10, below: 
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Figure 10- Culvert flow 

 

The capacity of the concrete culvert at Maplethorpe Dr. and Soquel Dr. was evaluated for a 50-

year storm event. 50-year flow rate was found to be 105.84*1.35=142.88, capacity is thus shown 

to be adequate for a 50-yr storm event, as shown in Figure 10, below: 
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Summary: The capacity analysis of the existing drainage system indicates that it is adequate to 

handle both the 10-year storm event and the 50-year storm event. In addition, analysis of the 

proposed conditions demonstrates that loading of the off-site and downstream drainage facilities 

will be reduced by the proposed improvements. 

 

If you have any questions with the information provided in this report, please contact our 

office. 

 

Thank you, 

 

    

 

Josh Wolff, P.E.       Todd Creamer, PE 

Associate Engineer      Principal Engineer 
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ATTACHMENT “A” 

- Existing Tributary Areas 

- Proposed Tributary Areas 
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ATTACHMENT “B” 

- Site Percolation Report 
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ATTACHMENT “C” 

- Runoff Calculations 

 

 



PROJECT: Calc by: JW Date: 7/17/2018

  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: 29807 ft
2

See note # 2 and # 4

  STRUCTURE DIMENSIONS FOR DETENTION

1418 ft
3 
storage volume calculated

100 % void space assumed

1418 ft
3 
excavated volume needed

Structure Length Width* Depth* *For pipe, use the square

Ratios 25.00 2.00 2.00 root of the sectional area

Dimen. (ft) 60.50 4.84 4.84

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 0.044 0.160 -0.147 -15908 1)  The modified rational method, and therefore the standard calculations are applicable in

1200 0.28 0.048 0.172 -0.134 -12103       watersheds up to 20 acres in size.

960 0.31 0.053 0.189 -0.117 -8451 2)  Required detention volume determinations shall be based on all net new impervious areas,

720 0.34 0.059 0.214 -0.093 -5011       both on and off-site, resulting from the proposed project.  Pervious areas shall not be 

480 0.41 0.071 0.254 -0.053 -1895       included in detention volume sizing; an exception may be made for incidental pervious 

360 0.46 0.080 0.287 -0.020 -531       areas less than 10% of the total area.

240 0.55 0.095 0.341 0.034 615 3)  Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

180 0.62 0.107 0.385 0.078 1059      angular, and uniformly graded (of single size), assuring void space not less than 35%.  

120 0.74 0.127 0.458 0.151 1356 4)  A map showing boundaries of both regulated impervious areas and actual drainage   

90 0.83 0.144 0.517 0.210 1418      areas routed to the hydraulic control structure of the detention facility is to be provided, 

60 0.99 0.171 0.614 0.307 1381      clearly distinguishing between the two areas, and noting the square footage.

45 1.12 0.193 0.693 0.387 1305 5)  The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

30 1.33 0.229 0.823 0.517 1162      hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

20 1.57 0.272 0.978 0.671 1007      subsurface fluid distribution system.  Such storm water drainage wells are “authorized 

15 1.78 0.307 1.105 0.798 898      by rule”.  For more information on these rules, contact the EPA.  A web site link is 

10 2.11 0.364 1.312 1.005 754      provided from the County DPW Stormwater Management web page.

5 2.83 0.489 1.760 1.453 545 6)  Refer to the County of Santa Cruz Design Criteria, for complete method criteria.

Maplethorpe (DMA 1)
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PROJECT: Calc by: JW Date: 7/17/2018

                 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: 29807 ft
2

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

Saturated Soil Permeability: 1.75 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 1357 ft
3 
storage volume calculated Detention Specified

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

Duration  Intensity Qpre Qpost Storage Volume 3393 ft
3 
excavated volume needed Storage Volume

(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* 
#

(cfs) (cf)

1440 0.16 0.028 0.102 0.021 -2089 Ratios 25.00 2.00 2.00 -0.007 -605

1200 0.18 0.031 0.110 0.029 -1138 Dimen. (ft) 80.93 6.47 6.47 0.001 87

960 0.20 0.034 0.121 0.040 -268 1656 ft
2
 internal surface area 0.012 700

720 0.22 0.038 0.137 0.056 492 1159 ft
2
 effective surface area 0.028 1205

480 0.26 0.045 0.163 0.081 1082 8.0 hrs estimated structure drainage time 0.054 1543

360 0.30 0.051 0.184 0.102 1276 0.075 1613

240 0.35 0.061 0.218 0.137 1357  *  For pipe, use the square root of the sectional area. 0.109 1572

180 0.40 0.068 0.247 0.165 1329
  #  

If cell values displayed are corrupted, enter zero for depth, 0.137 1485

120 0.47 0.081 0.293 0.211 1226   then re-enter a positive numeric value within allowed range. 0.184 1323

90 0.53 0.092 0.331 0.249 1128 0.222 1197

60 0.63 0.109 0.393 0.311 980   STRUCTURE DIMENSIONS FOR DETENTION 0.284 1021

45 0.71 0.123 0.444 0.362 875 1613 ft
3 
storage volume calculated 0.335 904

30 0.85 0.146 0.527 0.446 736 100 % void space assumed 0.418 752

20 1.01 0.174 0.626 0.545 612 1613 ft
3 
excavated volume needed 0.517 620

15 1.14 0.196 0.707 0.626 533 Structure Length Width* Depth* 0.598 538

10 1.35 0.233 0.840 0.758 437 Ratios 25.00 2.00 2.00 0.730 438

5 1.81 0.313 1.126 1.045 306 Dimen. (ft) 63.17 5.05 5.05 1.017 305

Maplethorpe (DMA 1)
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12

6

40%

171 ft

Recommended Stone Below Chambers* 12 in. Include perimeter stone?

Recommended Stone Above Chambers* 12 in. Standard or metric?

Area of System** 841 sq.ft   

**Area must be greater than: 751.09 sq.ft

System Height 

(Inches)

Incremental 

Single 

Chamber 

Storage (cu.ft)

Incremental 

Single End Cap 

Storage (cu.ft)

Incremental 

Total Chamber 

Storage (cu.ft)

Incremental 

Total End Cap 

Storage (cu.ft)

Incremental 

Stone Storage 

(cu.ft)

Incremental 

Chamber, End 

Cap, & Stone 

(cu.ft)

Cumulative Total 

Storage for 

System (cu.ft)

Cumulative 

System 

Storage (cu.ft)

Elevation 

(ft)

69 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,807.22 176.75

68 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,779.19 176.67

67 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,751.15 176.58

66 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,723.12 176.50

65 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,695.09 176.42

64 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,667.05 176.33

63 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,639.02 176.25

62 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,610.99 176.17

61 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,582.95 176.08

60 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,554.92 176.00

59 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,526.89 175.92

58 0.00 0.00 0.00 0.00 28.03 28.03 28.03 2,498.85 175.83

57 0.18 0.59 2.19 3.52 25.75 31.46 31.46 2,470.82 175.75

56 0.31 0.58 3.77 3.50 25.13 32.40 32.40 2,439.36 175.67

55 0.44 0.58 5.31 3.48 24.52 33.31 33.31 2,406.97 175.58

54 0.63 0.58 7.52 3.46 23.64 34.62 34.62 2,373.66 175.50

53 1.02 0.57 12.29 3.43 21.75 37.46 37.46 2,339.04 175.42

52 1.27 0.56 15.26 3.39 20.57 39.22 39.22 2,301.58 175.33

51 1.46 0.56 17.54 3.35 19.68 40.56 40.56 2,262.35 175.25

50 1.62 0.55 19.44 3.30 18.94 41.67 41.67 2,221.79 175.17

49 1.76 0.54 21.08 3.24 18.30 42.63 42.63 2,180.12 175.08

48 1.88 0.53 22.53 3.19 17.75 43.47 43.47 2,137.49 175.00

47 1.99 0.52 23.83 3.12 17.25 44.21 44.21 2,094.02 174.92

46 2.08 0.51 25.01 3.06 16.81 44.87 44.87 2,049.81 174.83

45 2.17 0.50 26.08 2.99 16.41 45.47 45.47 2,004.94 174.75

44 2.26 0.49 27.06 2.92 16.04 46.02 46.02 1,959.47 174.67

43 2.33 0.47 27.99 2.85 15.70 46.54 46.54 1,913.44 174.58

42 2.41 0.46 28.87 2.77 15.38 47.02 47.02 1,866.90 174.50

41 2.48 0.45 29.71 2.70 15.07 47.47 47.47 1,819.88 174.42

40 2.54 0.44 30.50 2.62 14.79 47.90 47.90 1,772.41 174.33

39 2.60 0.42 31.25 2.53 14.52 48.30 48.30 1,724.51 174.25

38 2.66 0.41 31.96 2.45 14.27 48.68 48.68 1,676.20 174.17

37 2.72 0.39 32.64 2.37 14.03 49.04 49.04 1,627.52 174.08

36 2.77 0.37 33.28 2.25 13.82 49.35 49.35 1,578.48 174.00

35 2.82 0.37 33.88 2.19 13.60 49.68 49.68 1,529.14 173.92

34 2.87 0.35 34.46 2.10 13.41 49.97 49.97 1,479.46 173.83

33 2.92 0.34 35.00 2.01 13.23 50.24 50.24 1,429.49 173.75

32 2.96 0.32 35.57 1.91 13.04 50.52 50.52 1,379.25 173.67

31 3.00 0.30 35.98 1.80 12.92 50.70 50.70 1,328.73 173.58

30 3.04 0.28 36.43 1.69 12.79 50.90 50.90 1,278.02 173.50

29 3.07 0.27 36.85 1.60 12.65 51.10 51.10 1,227.12 173.42

28 3.11 0.25 37.26 1.50 12.53 51.29 51.29 1,176.02 173.33

27 3.14 0.23 37.66 1.41 12.41 51.47 51.47 1,124.73 173.25

26 3.17 0.22 38.05 1.31 12.29 51.65 51.65 1,073.25 173.17

25 3.20 0.20 38.42 1.22 12.18 51.82 51.82 1,021.60 173.08

24 3.23 0.19 38.79 1.13 12.07 51.98 51.98 969.79 173.00

23 3.26 0.17 39.14 1.04 11.96 52.14 52.14 917.81 172.92

22 3.29 0.16 39.50 0.95 11.85 52.31 52.31 865.67 172.83

21 3.32 0.14 39.85 0.86 11.75 52.46 52.46 813.37 172.75

20 3.35 0.12 40.19 0.74 11.66 52.59 52.59 760.91 172.67

19 3.38 0.10 40.52 0.58 11.59 52.70 52.70 708.32 172.58

18 3.40 0.08 40.86 0.49 11.49 52.84 52.84 655.62 172.50

17 3.43 0.07 41.19 0.41 11.39 53.00 53.00 602.78 172.42

16 3.46 0.05 41.54 0.29 11.30 53.14 53.14 549.79 172.33

15 3.49 0.03 41.88 0.19 11.20 53.28 53.28 496.65 172.25

14 3.52 0.01 42.21 0.08 11.12 53.41 53.41 443.37 172.17

13 3.55 0.00 42.54 0.01 11.01 53.57 53.57 389.97 172.08

12 0.00 0.00 0.00 0.00 28.03 28.03 28.03 336.40 172.00

11 0.00 0.00 0.00 0.00 28.03 28.03 28.03 308.37 171.92

10 0.00 0.00 0.00 0.00 28.03 28.03 28.03 280.33 171.83

9 0.00 0.00 0.00 0.00 28.03 28.03 28.03 252.30 171.75

8 0.00 0.00 0.00 0.00 28.03 28.03 28.03 224.27 171.67

7 0.00 0.00 0.00 0.00 28.03 28.03 28.03 196.23 171.58

6 0.00 0.00 0.00 0.00 28.03 28.03 28.03 168.20 171.50

5 0.00 0.00 0.00 0.00 28.03 28.03 28.03 140.17 171.42

4 0.00 0.00 0.00 0.00 28.03 28.03 28.03 112.13 171.33

3 0.00 0.00 0.00 0.00 28.03 28.03 28.03 84.10 171.25

2 0.000 0.000 0.00 0.00 28.03 28.03 28.03 56.07 171.17

Base of Stone Elevation

*The minimum stone below and above the chambers to be determinded by the design engineer. 

Number of Chambers

Chamber Model

Number of Endcaps

Stone Voids (porosity)



Restrictor Description: StormTech MC 3500

Project Name:

Job Number: 480-00

Date: January 25, 2019

     Value

1. HIGHWATER ELEVATION 180.00

2. INVERT ELEVATION 173.95

3. DIAMETER OF RESTRICTOR IN INCHES 1.25

4. CROSS SECTIONAL AREA, SQ. FT. 0.01

5. HEAD, FT.  6.00

6. DISCHARGE COEFFICIENT  0.50

7. DISCHARGE, Q, CFS 0.08

8. ALLOWABLE RELEASE RATE, Q, CFS 0.08

     

     SHARP EDGE     0.58 - 0.64

     PROJECTING     0.50

Maplethorpe

     SQUARE EDGE  0.79 - 0.82

     ROUND EDGE    0.93 - 0.98

RESTRICTOR SIZE, ORIFICE METHOD  (Circular Opening)
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PROJECT: Calc by: JW Date: 7/17/2018

  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: 6945 ft
2

See note # 2 and # 4

  STRUCTURE DIMENSIONS FOR DETENTION

330 ft
3 
storage volume calculated

100 % void space assumed

330 ft
3 
excavated volume needed

Structure Length Width* Depth* *For pipe, use the square

Ratios 25.00 2.00 2.00 root of the sectional area

Dimen. (ft) 37.23 2.98 2.98

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 0.010 0.037 -0.034 -3707 1)  The modified rational method, and therefore the standard calculations are applicable in

1200 0.28 0.011 0.040 -0.031 -2820       watersheds up to 20 acres in size.

960 0.31 0.012 0.044 -0.027 -1969 2)  Required detention volume determinations shall be based on all net new impervious areas,

720 0.34 0.014 0.050 -0.022 -1168       both on and off-site, resulting from the proposed project.  Pervious areas shall not be 

480 0.41 0.016 0.059 -0.012 -442       included in detention volume sizing; an exception may be made for incidental pervious 

360 0.46 0.019 0.067 -0.005 -124       areas less than 10% of the total area.

240 0.55 0.022 0.079 0.008 143 3)  Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

180 0.62 0.025 0.090 0.018 247      angular, and uniformly graded (of single size), assuring void space not less than 35%.  

120 0.74 0.030 0.107 0.035 316 4)  A map showing boundaries of both regulated impervious areas and actual drainage   

90 0.83 0.033 0.120 0.049 330      areas routed to the hydraulic control structure of the detention facility is to be provided, 

60 0.99 0.040 0.143 0.072 322      clearly distinguishing between the two areas, and noting the square footage.

45 1.12 0.045 0.162 0.090 304 5)  The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

30 1.33 0.053 0.192 0.120 271      hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

20 1.57 0.063 0.228 0.156 235      subsurface fluid distribution system.  Such storm water drainage wells are “authorized 

15 1.78 0.071 0.257 0.186 209      by rule”.  For more information on these rules, contact the EPA.  A web site link is 

10 2.11 0.085 0.306 0.234 176      provided from the County DPW Stormwater Management web page.

5 2.83 0.114 0.410 0.339 127 6)  Refer to the County of Santa Cruz Design Criteria, for complete method criteria.

Maplethorpe (DMA 2)
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PROJECT: Calc by: JW Date: 7/17/2018

                 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: 6945 ft
2

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

Saturated Soil Permeability: 1.75 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 263 ft
3 
storage volume calculated Detention Specified

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

Duration  Intensity Qpre Qpost Storage Volume 658 ft
3 
excavated volume needed Storage Volume

(min) (in/hr) (cfs) (cfs) (cfs) (cf) Structure Length Width* Depth* 
#

(cfs) (cf)

1440 0.16 0.007 0.024 0.005 -883 Ratios 25.00 2.00 2.00 -0.002 -141

1200 0.18 0.007 0.026 0.007 -595 Dimen. (ft) 46.85 3.75 3.75 0.000 20

960 0.20 0.008 0.028 0.009 -325 555 ft
2
 internal surface area 0.003 163

720 0.22 0.009 0.032 0.013 -81 388 ft
2
 effective surface area 0.006 281

480 0.26 0.011 0.038 0.019 123 4.6 hrs estimated structure drainage time 0.012 360

360 0.30 0.012 0.043 0.024 202 0.017 376

240 0.35 0.014 0.051 0.032 253  *  For pipe, use the square root of the sectional area. 0.025 366

180 0.40 0.016 0.057 0.039 263
  #  

If cell values displayed are corrupted, enter zero for depth, 0.032 346

120 0.47 0.019 0.068 0.049 255   then re-enter a positive numeric value within allowed range. 0.043 308

90 0.53 0.021 0.077 0.058 241 0.052 279

60 0.63 0.025 0.092 0.073 214   STRUCTURE DIMENSIONS FOR DETENTION 0.066 238

45 0.71 0.029 0.103 0.084 193 376 ft
3 
storage volume calculated 0.078 211

30 0.85 0.034 0.123 0.104 165 100 % void space assumed 0.097 175

20 1.01 0.041 0.146 0.127 138 376 ft
3 
excavated volume needed 0.120 144

15 1.14 0.046 0.165 0.146 121 Structure Length Width* Depth* 0.139 125

10 1.35 0.054 0.196 0.177 100 Ratios 25.00 2.00 2.00 0.170 102

5 1.81 0.073 0.262 0.243 71 Dimen. (ft) 38.87 3.11 3.11 0.237 71

Maplethorpe (DMA 2)
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Restrictor Description: DMA #2

Project Name: Maplethorpe

Job Number: 480-00

Date: January 24, 2019

     Value

1. HIGHWATER ELEVATION 177.46

2. INVERT ELEVATION 175.83

3. DIAMETER OF RESTRICTOR IN INCHES 1.50

4. CROSS SECTIONAL AREA, SQ. FT. 0.01

5. HEAD, FT.  1.57

6. DISCHARGE COEFFICIENT  0.50

7. DISCHARGE, Q, CFS 0.06

8. ALLOWABLE RELEASE RATE, Q, CFS 0.07

     

     SHARP EDGE     0.58 - 0.64

     PROJECTING     0.50

     SQUARE EDGE  0.79 - 0.82

     ROUND EDGE    0.93 - 0.98

RESTRICTOR SIZE, ORIFICE METHOD  (Circular Opening)
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