
APPENDIX B – SUPPLEMENTAL REPORTS
_________________________________________

1. OPERATING AGREEMENT AMENDMENT

2. BIOLOGICAL MEMORANDUM, RACHEL TIERNEY CONSULTING

3. BIOLOGICAL RESOURCES REPORT, VJS CONSULTING

4. WETLAND DELINEATION REPORT, RINCON CONSULTANTS

5. WATER SAMPLE ANALYSIS, FGL ENVIRONMENTAL 

6. BIOSWALE REPORT, PENFIELD & SMITH

7. EXTENDED PHASE 1 ARCHAEOLOGICAL REPORT, DUDEK

8. ARCHAEOLOGICAL “LETTER REPORT”, WESTERN POINTS ARCHAEOLOGY

9. UNION PACIFIC RAILROAD PHASE I SITE ASSESSMENT, GEOMATRIX

10. UNION PACIFIC RAILROAD PHASE II SITE ASSESSMENT, GEOMATRIX

























W.O. 17202.01
January 30, 2008

Matthew Roberts
City of Carpinteria
5775 Carpinteria Ave.
Carpinteria, CA 93013

Subject: Carpinteria Palm to Linden Trail, Bioswale Report

Dear Matthew:

At your request, I have reviewed the information that you have provided me
regarding the proposed bioswale on the State Parks lands. I have reviewed the site
and surrounding watershed and observed the flow patterns during rainfall. In
addition, I have received a copy of the water quality sampling taken during one of
the first rainfalls of the year.

The purpose of this report is to verify that the bioswale concept, as proposed by the
City of Carpinteria:

• meets standard design criteria accepted by the State of California, and
• the incoming waters are appropriate for this type of facility.

The watershed tributary to the proposed bioswale is comprised of commercial
development, institutional development (church) and a small amount of residential
development. Although there is a auto towing yard near by, it does not drain to this
watershed. See Exhibit A. All waters to be treated in the bioswale already drain to
State lands. No additional flows will be added.

Based on preliminary design concepts and rough estimations of slope and channel
configuration, the bioswale meets all the design criteria for effective functioning and
pollutant removal as indicated in the California Stormwater Quality Associations
Stormwater Best Management Practice Handbook for New Development and
Redevelopment. See the attached calculations.

In addition to a visual review of the tributary watershed, a water sample was taken
and analyzed. The sample was taken during the first significant rainfall of the year.
All constituents were noted as ND (non-detected) with the following exceptions:



Matthew Roberts
January 30, 2008
Page 2

Constituent Unit Measured Result MCL*
Barium mg/l 0.024 2
Copper mg/l 0.03 1.3
Zinc mg/l 0.02 5**
Conductivity Umhos/cm 73 na
pH units 7.9 6.5-8.5**
Total Suspended Solids mg/l 64 na

Notes:
*MCL = maximum contaminant level as recommended by the EPA for drinking water.
**Secondary drinking water standards. No MCL set.

Therefore, I make the following findings:

• The bioswale concept is based on acceptable design standards

• Incoming water appears to be free of toxic pollutants

• The bioswale will provide adequate treatment of the storm waters.

If you have any further questions, please call me at (805) 963-9538 ext 124.

Very truly yours,
PENFIELD & SMITH

Craig A. Steward, P.E., CFM
Principal Engineer
RCE 37,253



WATER QUALITY ANALYSIS

Santa Barbara County Method

WQFR = (0.05 + 0.9 x IMP) x 0.3 x A

WQFR = water quality flow rate, cfs
IMP = total impervious area (as a fraction)
A = site area, acres

A = 24.5 acres
IMP = 11.6 acres x 0.1 impervious

12.9 acres x 0.9 impervious
IMP = 0.52

WQFR = 3.8 cfs

CASQA Method

Note: Oxnard is the closest location with the best match in climatic conditions to Carpinteria.

BMP design flow = C x I x A

C = 0.52 conservatively using the percent impervious
I = 0.14 from the chart above
A = 24.5 acres

BMP design flow = 1.79 cfs (representing the 85% capture)

Conclusion: Use the Santa Barbara County Method



CASQA Criteria for Bioswale Design

Design Guidelines (per CASQA Manual):

Minimum residence time = 10 minutes
Maxumum bottom width = 10 ft
Maximum depth of flow = 4 inches
Maximum channel slope = 0.025 ft/ft
Recommended design grass height = 6 inches
Minimum length of swale = 100 ft
Manning's roughness coefficient = 0.25
Steepest side slopes 3 :1
May be used in-line

Approximate Analysis:

Swale Length = 550 ft
Swale Slope 0.001 ft/ft
Bottom Width = 10 ft
Depth of Flow = 1.7 ft
Calculated Velocity = 0.22 fps
Calculated Residence Time (swale only) = 42 minutes

Additional residence time will be added through the enhanced wetlands



TRAPEZOIDAL CHANNEL ANALYSIS

NORMAL DEPTH COMPUTATION

January 30, 2008

================================================================================

PROGRAM INPUT DATA

DESCRIPTION VALUE

--------------------------------------------------------------------------------

Flow Rate (cfs)............................................. 3.8

Channel Bottom Slope (ft/ft)................................ 0.001

Manning's Roughness Coefficient (n-value)................... 0.25

Channel Left Side Slope (horizontal/vertical)............... 0.1

Channel Right Side Slope (horizontal/vertical).............. 0.1

Channel Bottom Width (ft)................................... 10.0

================================================================================

COMPUTATION RESULTS

DESCRIPTION VALUE

--------------------------------------------------------------------------------

Normal Depth (ft)··········································· 1.69

Flow Velocity (fps)········································· 0.22

Froude Number··············································· 0.03

Velocity Head (ft)·········································· 0.0

Energy Head (ft)············································ 1.69

Cross-Sectional Area of Flow (sq ft)························ 17.15

Top Width of Flow (ft)······································ 10.34

================================================================================

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069

Phone:(281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com

All Rights Reserved.
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1.0 INTRODUCTION 

This report summarizes the results of an Extended Phase 1 archaeological investigation 
conducted by Dudek for the Palm to Linden Trail in Carpinteria, California.  The Extended 
Phase 1 archaeological investigation was conducted to determine the presence or absence of 
intact (undisturbed) prehistoric archaeological materials based on the conclusions of a Phase 
1 survey report prepared for the project.  Auger excavations were conducted in accordance 
with California State Department of Parks and Recreation standards.   

The results of 16 auger excavations recovered only very limited densities of subsurface shell 
fragments within the top 20 centimeters (8 inches) from the ground surface. Shellfish 
fragments were recovered in very low densities from only three of the 16 augers.  Modern trash 
(i.e., glass, Styrofoam, metal, plastic) was recovered from 14 of the 16 augers, from the same 
depths as, and even deeper than, the shellfish fragments.  Even though modern trash was 
confined within the top 20 centimeters (8 inches) in seven of the augers, modern trash was 
recovered to a depth of 60 centimeters (24 inches) in two augers and even 80 centimeters 
(31 inches) in another auger.  No other cultural material that may be associated with 
prehistoric occupation such as chipped and ground stone tools or bone was recovered. The 
low density shellfish remains were recovered from surface, or near-surface, deposits in just 3 of 
the 16 augers and consisted mainly of California Venus (Chione sp.).  The shell fragments were 
not recovered in sufficient density or diversity of species to provide information about 
occupational activities that may have occurred within the proposed project area, and they are 
not associated with any other artifacts or materials that suggest a specific prehistoric activity 
occurred there.  The presence of modern trash in 14 of the 16 augers, often times deeper than 
the shellfish remains, indicates that the soil has been subjected to previous disturbances 
probably associated with railroad grading and ancillary structures. Therefore, the shellfish 
pieces do not provide the potential for yielding information important in prehistory, and 
therefore are not considered a potentially significant archaeological resource.  As a result, 
future grading would not have a significant impact on cultural resources.  Thus, no further 
investigations or construction monitoring is necessary.  In the unlikely event that potentially 
intact prehistoric materials are encountered during grading, grading should be temporarily 
suspended until a qualified archaeologist can evaluate the significance of the find. 

2.0 PROJECT DESCRIPTION AND ENVIRONMENTAL SETTING

The proposed project would construct an approximately 1,100-foot-long by 10-foot-wide 
pedestrian/cyclist trail, install a children’s interpretative play area, and enhance and restore a 
bioswale.
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The proposed project area lies within Carpinteria State Beach, within a 75-foot-wide strip of 
land between Palm Avenue and Linden Avenue.  The Union Pacific Railroad tracks are to the 
north; a large turf area and the Anacapa Campground are to the south; Palm Avenue is to the 
east; and Linden Avenue is to the west (Figure 1).  Vegetation consists of annual grasses, 
shrubs, and trees. 

Soil in the proposed project area is characterized as Camarillo Variant fine sandy loams (USDA 
1981).  The surface layer is brown sandy loam to a depth of about 18 centimeters (7 inches).  
The underlying layer is stratified brown, grayish brown, and light reddish brown, mottled, 
sandy loam and sandy clay loam to a depth of 89 centimeters (35 inches).  Below this is 
brown clay to a depth of 152 centimeters (60 inches) or more. 

3.0  BACKGROUND RESEARCH

3.1 Prehistoric Setting

The local prehistoric chronology is divided into four major periods – Paleoindian, Early Period, 

Middle Period, and Late Period.  It is generally accepted that humans entered the New World 

during the latter part of the Wisconsin glaciation between 40,000 and 20,000 years before 

present (B.P.).  The earliest unquestioned evidence of human occupation in southern Santa 

Barbara County is dated to between 10,000 to 8,000 B.P. (Erlandson and Colten 1991).  

Paleoindian groups during this time focused on hunting Pleistocene megafauna, including 

mammoth and bison.  Plants and smaller animals were undoubtedly part of the Paleoindian 

diet as well, and when the availability of large game was reduced by climatic shifts near the 

end of the Pleistocene, the subsistence strategy changed to a greater reliance on these 

resources.   

Post-Pleistocene changes in climate and environment are reflected in the local archaeological 

record by approximately 8,000 B.P., the beginning of the Early Period, as defined by Chester 

King (1981, 1979, 1974).  The Early Period of the Santa Barbara Channel mainland was 

originally defined by Rogers (1929), who called it the “Oak Grove” Period.  The diagnostic 

feature of this period is the mano and metate milling stones, which were used to grind hard 

seeds such as sage for consumption.  Toward the end of the Early Period, sea mammal 

hunting appears to have supplemented subsistence strategies (Glassow et al. 1990). 
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The Middle Period (3,350 to 800 B.P.) is characterized by larger and more permanent 

settlements, related to a generally wetter environment.  Materials from Middle Period sites 

reflect a greater reliance on marine resources and include marine shells, fish remains, and 

fishhooks.  A major shift in vegetable food exploitation occurred, as the mano and metate 

milling stones were replaced by stone mortars and pestles.  This indicates a transition from 

seed gathering to oak tree acorn gathering and processing, a result of cooler temperatures 

and more expansive oak woodland habitats. Toward the end of this period, the plank canoe 

was developed, making ocean fishing and trade with the Channel Islands safer and more 

efficient (Arnold 1987).  Terrestrial resources continued to be exploited as evidenced by the 

presence of contracting-stemmed and corner-notched projectile points from Middle Period 

sites (Bamforth 1984). 

The Late Period (800 to 150 B.P. or approximately A.D. 1150 to 1800) was a time of 

increased social and economic complexity.  The increased number of permanent and semi-

permanent villages clustered along the Santa Barbara Channel and on the Channel Islands, 

and the diversity of environmental site settings in which sites have been identified, indicates a 

substantial increase in prehistoric population.  Intensification of terrestrial as well as marine 

resources occurred.  Acorns continued to be processed, and land mammals were hunted with 

the bow and arrow, rather than exclusively by spear.  Trade networks, probably controlled by 

village chiefs, expanded and played an important part in local Chumash culture, reinforcing 

status differences and encouraging craft specialization.  Shell beads, found throughout the 

Early and Middle Periods, increased in number and variety, related to status and social value. 

The protohistoric culture of the Chumash was terminated by the arrival of a Spanish 

expedition led by Gaspar de Portola in 1769.  Chumash culture changed dramatically with the 

establishment of the Missions of Santa Barbara, Santa Ynez, and La Purísima.  

3.2 Historic Setting 

The historic occupation of the project vicinity can be divided into three settlement periods: 

the Mission Period (A.D. 1769 – 1830), the Rancho Period (ca. A.D. 1830 -1865), and the 

American Period (ca. A.D. 1865 – 1915).  Construction of Mission Santa Barbara in 1786, 
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Auger excavations were conducted on Thursday and Friday, March 6 and 7, 2008, and 

managed by Dudek Senior Archaeologist Ken Victorino. Auger excavations were monitored by 

Chumash observer Gilbert Unzueta. 

4.2  Results 

The hand excavation of 16 augers resulted in the recovery of very limited subsurface shell 

fragments (Table 1).  Fourteen pieces of weathered fragments were recovered from three of 

the 16 augers (Augers 4, 5, and 11). The shellfish fragments were recovered in very low 

densities and were typically confined to the top 20 centimeters (8 inches). The shellfish, mainly 

California Venus (Chione sp.), are associated with bay/estuary habitats. This shellfish 

assemblage contrasts with the wide range of species and habitats exploited by the inhabitants 

of CA-SBA-7.  No other cultural material that may be associated with prehistoric occupation 

such as chipped and ground stone tools or bone was recovered.  

In general, auger excavations encountered brown sandy loam that graded into brown sandy 

clay.  Although the color and texture of the soil is generally consistent with the native soil 

profile discussed earlier, the presence of modern trash (i.e., glass, Styrofoam, metal, plastic) 

at the same depths as, and even deeper than, the shellfish fragments indicates that the soil 

has been subjected to previous disturbances.  Modern trash was recovered from 14 of the 16 

augers (Augers 1 through 5, 7, and 10 through 17), from the same depths as, and even 

deeper than, the shellfish fragments.  Even though modern trash was confined to the top 20 

centimeters (8 inches) in seven augers, modern trash was recovered to a depth of 60 

centimeters (24 inches) in two augers (Augers 10 and 13) and even 80 centimeters (31 

inches) in another auger (Auger 11), well below the shellfish fragments. 
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Table 1.  Palm to Linden Trail Auger Excavations

    

Auger Depth (cm) Shellfish (count) Modern Trash 

1 0-20 - yes 

 20-40 - - 

 40-60 - - 

2 0-20 - yes 

 20-40 - yes 

3 0-20 - yes 

 20-40 - - 

4 0-20 8 yes 

 20-40 3 yes 

5 0-20 2 yes 

 20-30 - - 

6* 0-20 - - 

20-40 - - 

 40-60 - - 

 60-80 - - 

7 0-20 - yes 

8†    

9* 0-20 - - 

10* 0-20 - yes 

 20-40 - yes 

 40-60 - yes 

11 0-20 1 yes 

 20-40 - yes 

 40-60 - yes 

 60-80 - yes 

 80-90 - - 

12 0-20 - yes 

 20-40 - yes 

13 0-20 - yes 

 20-40 - yes 

 40-60 - yes 

 60-80 - - 

 80-90 - - 
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Table 1.  Palm to Linden Trail Auger Excavations (continued)

    

Auger Depth (cm) Shellfish (count) Modern Trash

14 0-20 - yes 

 20-40 - - 

15 0-20 - yes 

 20-40 - - 

 40-60 - - 

 60-80 - - 

 80-90 - yes 

16 0-20 - yes 

 20-40 - - 

 40-60 - - 

 60-80 - - 

 80-90 - - 

17 0-20 - yes 

 20-25 - - 

Total 14

*=auger excavation terminated due to ground water 

†=auger not excavated due to location in standing water 

5.0 CONCLUSIONS 

Even though Extended Phase 1 auger excavations are not specifically designed to evaluate 

significance, the results from the auger excavations are capable of characterizing the 

integrity, depth, and variety of artifact classes present.  The quality of information from 

archaeological site deposits is related to the intactness or integrity of the soil in which the 

materials are found.  Therefore, integrity is a critical factor in establishing the significance of 

archaeological deposits.  Assuming an archaeological deposit is found to have intact soil 

integrity, the following factors are used to determine qualitatively the relative significance of 

deposits.  The California Environmental Quality Act (CEQA) Guidelines Section 15064.5.a3 

criteria states: 

Any object, building, structure, site, area, place, record, or manuscript which a lead 
agency determines to be historically significant or significant in the architectural, 
engineering, scientific, economic, agricultural, educational, social, political, military, or 
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cultural annals of California may be considered to be an historical resource, provided the 
lead agency’s determination is supported by substantial evidence in light of the whole 
record.  Generally, a resource shall be considered by the lead agency to be “historically 
significant” if the resource meets the criteria for listing on the California Register of 
Historical Resources (Pub. Res. Code SS5024.1, Title 14 CCR, Section 4852) including 
the following: 

a. is associated with events that have made a significant contribution to the broad 
patterns of California’s history and cultural heritage; 

b. is associated with the lives of persons important in our past; 

c. embodies the distinctive characteristics of a type, period, region, or method of 
construction, or represents the work on an important creative individual, or 
possesses high artistic values; or 

d. has yielded, or may be likely to yield, information important in prehistory or 
history.

Criterion “d” is most often used to evaluate the significance of prehistoric cultural remains.  

The ability of an archaeological site deposit to yield information important in prehistory is 

framed in terms of the data available to address research questions about the past.  The goal 

of collecting information from one archaeological site is to be able to contribute to our 

understanding of regional cultural adaptations that may have changed through time due to 

environmental (i.e., increased or decreases temperatures, rainfall, etc.) and/or social (i.e., 

increased population, competition for food resources, status, warfare, etc.) pressures.  

Therefore, the remains that are recovered from a particular archaeological site are compared 

to the existing information available from neighboring sites to determine if they can help 

explain patterns of behavior over a larger area. 

The current Extended Phase 1 archaeological investigation recovered 14 pieces of weathered 

shellfish during the excavation of 16 augers within the proposed project area.  The recovered 

shellfish, mainly California Venus (Chione sp.), lacked the density and diversity documented at 

CA-SBA-7. The shellfish was confined to the top 20 centimeters (8 inches) and no other 

cultural material associated with prehistoric occupation including stone tools, animal bone, or 

ground stone implements were identified.  Since the shellfish pieces were recovered from 
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near the ground surface, their location is considered to be the result of modern activities and 

soil movement and not the discard by prehistoric peoples.    Additionally, although the color 

and texture of the soil is generally consistent with the native soil profile, the presence of 

modern trash (i.e., glass, Styrofoam, metal, plastic) at the same depths as, and even deeper 

than, the shellfish fragments indicates that the soil has been subjected to previous 

disturbances.  Previous disturbances are most likely associated with construction of the 

following: the Union Pacific Railroad; the Standard Oil Company of California “oil storage,” 

pump, and underground gasoline tanks shown in a 1924 aerial photograph and 1929 Sanborn 

Fire Insurance Map, and; the Carpinteria State Beach Campground.  Even if the shellfish were 

associated with prehistoric activity and in situ (i.e., in its original depositional location), the 

shell is not of sufficient density or diversity to provide important information to explain and 

understand the prehistoric occupation of coastal Carpinteria areas, particularly when 

compared to the substantial deposits associated with CA-SBA-7 approximately 152 meters 

(500 feet) to the east.  Therefore, the 14 pieces of shellfish recovered during the excavation 

of 16 augers within the proposed project area are not considered a potentially significant 

archaeological resource under CEQA Guidelines Section 15064.5.a.3.   

As a result, no potentially important archaeological resources are located within the proposed 

project area. Therefore, future ground disturbing construction activities within the proposed 

project area would not have the potential to significantly impact cultural resources. 

6.0 RECOMMENDATIONS 

As no potentially significant cultural resources were identified within the proposed project 

area, the proposed project would not have the potential for a significant impact on cultural 

resources.  Therefore, no further measures such as construction monitoring are necessary.  

The following is recommended in the unlikely event that potentially significant cultural 

remains are encountered during construction, consistent with guidance provided in CEQA 

Guidelines Section 15064.5: 

1. In the unlikely event that potentially significant cultural materials are encountered 

during construction, grading should be temporarily redirected and/or suspended until a 
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qualified archaeologist and local Chumash representative are retained to evaluate the 

find, including mapping and collecting any diagnostic (time-sensitive) artifacts, 

consistent with California State Park standards. 

Though considered unlikely, the following measure is recommended to address the potential 

for isolated artifacts to be encountered and improperly collected during construction:  

2. A pre-construction workshop conducted by a qualified archaeologist is recommended 

to address the potential to encounter isolated prehistoric artifacts.  Attendees should 

include construction supervisors and equipment operators.  The workshop should: 

Review the types of archaeological artifacts that may be found in the vicinity of 

the proposed project,

Provide examples of common archaeological artifacts to examine, and 

Discuss prohibited activities, including unauthorized collecting of artifacts. 

The above recommended measures would ensure that the low potential for impacts to 

unknown cultural resources to occur during project construction activities would be addressed 

consistent with California State Park standards. 
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