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1. INTRODUCTION 
 

The Land Evaluation and Site Assessment (LESA) model is an approach for rating the relative quality 

of agricultural land resources based upon specific measurable features. The LESA model was first 

developed by the federal Natural Resources Conservation Service (NRCS) in 1981. It was subsequently 

adapted in 1990 by the California Department of Conservation to evaluate land use decisions that 

affect the conversion of agriculture lands in California. The formulation of the California LESA Model 

is intended to provide lead agencies under the California Environmental Quality Act (CEQA) with an 

optional methodology to ensure that significant effects on the environment of agricultural land 

conversions are quantitatively and consistently considered in the environmental review process. 

 

For determining the potential CEQA significance resulting from the conversion of agricultural lands 

to some other purpose, the California Agricultural LESA Model has developed Scoring Thresholds 

which are used to compare the Final LESA Score and the Weighted Factor Scores for the Project with 

suggested Scoring Decisions. These LESA Scores do not take into consideration any proposed 

mitigation measures or other factors that might affect a lead agency’s determination of the 

significance of the agricultural lands conversion impact under CEQA. 

 

The information provided on the following pages present documentation of the LESA assessment 

prepared using the California Agricultural LESA Model for the conversion of an existing vineyard on 

one parcel (APN 011-010-057) totaling 17.96 acres at 2400 Grant St. in Calistoga to a 19 lot 

residential subdivision for 17 single family residences. 

 

 
2. LESA EVALUATION 

 

For purposes of this evaluation, the 2400 Grant Street Subdivision in Calistoga, CA constitutes the 

Project. The 17.96-acre project site was evaluated using the LESA Model to rate the quality and 

availability of agricultural resources onsite and in the immediate vicinity. The Model was also used to 

identify whether the proposed project would exceed the threshold criteria established to determine 

whether a significant impact to Agricultural Resources would occur under CEQA. There are two 

major components to the LESA Model: 1) The Land Evaluation and 2) The Site Assessment, which are 

weighted equally. The factors that comprise these components are evaluated in the following 

sections. 

 

Land Evaluation 

The Land Evaluation portion of the LESA Model focuses on two main components that are 

separately rated, the Land Capability Classification Rating, and the Storie Index Rating. In order to 

perform the Land Evaluation, the soil map units for the entire project site are identified. Figure 1: 

Soil Map illustrates the soil types present on the site. 
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Figure 1: 2400 Grant St. Project Site Soil Map 

 

 
 

Land Capability Classification (LCC) Rating  

The Land Capability Classification (LCC) Rating indicates the suitability of soils for most kinds of 

crops. Groupings are made according to the limitations of the soils when used to grow crops, and 

the risk of damage to soils when they are used in agriculture. Soils are rated from Class 1 to Class 8, 

with soils having the fewest limitations receiving the highest rating (Class 1). Specific subclasses are 

also utilized to further characterize soils. Table 1 illustrates the numeric score for each mapping unit 

and the conversion to point ratings for each LCC.  

 

Table 1: Numeric Conversion of Land Capability Classification Units 

 

Land Capability 

Classification  

LCC Point 

Rating 

1 100 

2e 90 

2s, 2w 80 

3e 70 

3s, 3w 60 

4e 50 

4s, 4w 40 

5 30 

6 20 
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7 10 

8 0 

 

The site contains soil identified as 103 - Bale loam, 0 to 2 percent slope, with Bale being 85 percent of 

the component soil. Under the Land Capability Classification system, the specific classification is 3w 

(non-irrigated) and 2w (irrigated) per the USDA Websoil Map and Report for the site.1 Table 2 shows 

the Land Capability Classification and LCC Point Rating for the soil located at 2400 Grant St. in 

Calistoga, CA which is not irrigated. 

 

Table 2: Land Capability Classification 

Map Unit Symbol and Name  Land Capability Classification 

Status LCC Subclass LCC Point rating 

103 - Bale Loam, 0-2 % slopes Non-

Irrigated 

3w 60 

California Agricultural Land Evaluation and Site Assessment (LESA) Model Instruction Manual. Prepared by the California 

Department of Conservation, Office of Land Conservation, 1997. 

 

Storie Index Rating  

The Storie Index Rating provides a numeric rating (based upon a 100 point scale) of the relative 

degree of suitability or value of a given soil for intensive agriculture. The rating is based upon soil 

characteristics only. Four factors that represent the inherent characteristics and qualities of the soil 

are considered in the index rating. The factors are profile characteristics, texture of the surface 

layer, slope, and other factors (e.g., drainage, salinity). Revised Storie Index numerical ratings have 

been combined into six classes as follows: 

 

• Grade 1: Excellent (81 to 100) 

• Grade 2: Good (61 to 80) 

• Grade 3: Fair (41 to 60) 

• Grade 4: Poor (21 to 40) 

• Grade 5: Very poor (11 to 20) 

• Grade 6: Nonagricultural (10 or less) 

 

Table 3 below shows the Storie Index Rating for the soil contained on the site of 2400 Grant St. 

 

Table 3: Storie Index Rating for 2400 Grant St. 

Map symbol and soil name California Revised Storie Index (CA) 

Rating class Value 

103 Bale loam 0-2 percent slopes Grade 2: Good (61-80) 70 

United States Department of Agriculture, Custom Soil Resource Report for Napa County, California: 2400 Grant St. 

WebSoil Report, May 21, 2024. 

 
1 Class 2 soils have moderate limitations that restrict the choice of plants or that require moderate conservation 

practices. Class 3 soils have severe limitations that restrict the choice of plants or that require special 

conservation practices, or both. The “w” subclass shows that water in or on the soil interferes with plant growth 

or cultivation (in some soils the wetness can be partly corrected by artificial drainage). 
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Land Evaluation Worksheet 

Table 4 shows the results of the total Land Capability Classification and Storie Index scores for 2400 

Grant St. The Land Evaluation Worksheet concludes that, for LCC subclass 3w (non-irrigated), the site 

exhibits a Land Capability Classification score of 60 and a Storie Index score of 70. 

 

Table 4: Land Evaluation Worksheet 

 

Soil 

Map 

Unit1 

Project 

Acres 

Proportion 

of Project 

Area 

LCC  LCC Rating 2 
LCC Score 

(C x E) 

Storie 

Index3 

Storie Index 

Score (C x G) 

(A) (B) (C) (D) (E) (F) (G) (H) 

103   35.6 1.00  3w (non-

irrigated) 

60 60 70 70 

Totals 35.6 1.00   
LCC Total 

Score 
60 

SI Total 

Score 
70 

1 The Soil Map Unit information and acreage were determined from the current soil survey information available at the USDA 

Natural Resources Conservation Service website: https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx.  

2 The LCC Rating for irrigated land was determined from the LCC Point Rating Table 2 from the LESA Instruction Manual (California 

Department of Conservation 1997). 

3  United States Department of Agriculture, Custom Soil Resource Report for Napa County, California: 2400 WebSoil Report, May 

21, 2024. 

 

Site Assessment 

 

Project Size Rating 

The project size rating recognizes the role of farm size in determining the viability of commercial 

agricultural operations. Larger farming operations generally can provide greater flexibility in farm 

management and marketing decisions. In addition, larger operations tend to have the greatest 

impacts upon the local economy through direct employment, as well as impacts upon supporting 

industries and food processing industries (California Department of Conservation, 1997). 

 

With regard to agricultural productivity, the size of the farming operation can be considered not just 

from its total acreage, but the acreage of different quality lands that comprise the operation. Lands 

with higher quality soils lend themselves to greater management and cropping flexibility and have the 

potential to provide greater economic return per acre unit. For a given project, instead of relying on a 

single acreage figure in the Project Size rating, the project site area is divided into three acreage 

groupings based upon the ratings that were previously determined in the Land Evaluation analysis. 

Under the Project Size rating, relatively fewer acres of high-quality soils are required to achieve a 

maximum Project Size score. Alternatively, a maximum score on lesser quality soils could also achieve 

a maximum Project Size score. 

 

The Project Size Rating relies upon acreage figures that were tabulated under the Land Capability 

Classification Rating in Table 4.  

 

The Project Size rating is based upon identifying acreage for the project site. Because there is only one 

soil type, there is only one score. Table 5 below shows the Project Size Score for 2400 Grant St as 10. 

 

http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
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Table 5: Project Size Score 

 

  Site Assessment Worksheet 1 

 LCC Class 1-2 LCC Class 3 LCC Class 4-8 

Project Acres per LCC Class 0 18 0  
  

 
  

Total Project Acres per LCC Class 0 18 0 

Project Size Scores 0 10 0 

  

Highest Project Size Score 10   

  

Project Size Score was determined from the Project Size Scoring Table from the LESA Instruction Manual (California Department of 

Conservation 1997). 

 

Water Resources Availability Rating 

 

The Water Resource Availability Rating is based on the various water sources that may supply a given 

property, and then determining whether different restrictions in supply are likely to take place in years 

that are characterized as drought and non-drought.  

 

On June 7, 2024, the applicant provided a completed Water Resource Availability Questionnaire. 

According to the applicant, irrigated production is not feasible on the site, but rainfall is adequate for 

dryland production in both drought and non-drought years.  In accordance with the LESA Water 

Resource Availability Scoring Table, a score of 25 was assigned. (see Table 6). 

 
Table 6: Water Resources Availability 

Site Assessment Worksheet 2 

Project 

Portion 
Water Source 

Proportion of 

Project Area 

Water 

Availability 

Score 

Weighted Availability 

Score (C x D) 

All N/A 1.0 25 25 

  
(Must Sum to 

1.0) 

Total Water 

Resource Score 
25 

Source: Water Resource Availability Questionnaire received on June 7, 2024; Water Resources Availability Scoring 

Table from the LESA Instruction Manual (California Department of Conservation 1997). 

 

Surrounding Agricultural Land Rating 

The Surrounding Agricultural Land Rating is designed to provide a measurement of the level of 

agricultural land use for lands within the Zone of Influence of the project site. The "Zone of Influence" 

is the amount of surrounding lands up to a minimum of one-quarter mile from the project site 

boundary. Parcels that are intersected by the quarter-mile buffer are included in their entirety. Based 

on the percentage of agricultural land in the Zone of Influence, the project site is assigned a 

"Surrounding Agricultural Land" score.  
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The LESA Model rates the potential significance of the conversion of an agricultural parcel that has a 

large proportion of surrounding land in agricultural production more highly than one that has a 

relatively small percentage of surrounding land in agricultural production (California Department of 

Conservation, 1997). Figure 2: Zone of Influence shows the extent of the Zone of Influence in each 

direction from the project site.  

 

Figure 2: Zone of Influence Map 

 
 

Lands surrounding 2400 Grant St. are designated as Urban and BuiltUp Land, Farmland of Local 

Importance, Prime Farmland, and Other Land, according to the Department of Conservation’s 

Important Farmlands Map classifications that are used to assist in determinations of agricultural land. 

The Surrounding Agricultural Land score for the project site is shown in Table 7.  In order to ensure 

the most conservative analysis possible, all vacant parcels one acre or more that were not designated 

as urban/built were considered farmland.  The parcels identified with any portion of farmland were 

added in their entirety. 

 

A list of all the agricultural parcels within the Zone of Influence, their land use category, and acreages 

can be found in Appendix A. As shown in Table 7 below, 48% of the land within the project’s Zone of 

Influence is classified as Surrounding Agricultural Land. The LESA Model assigns a score of “20” where 

Surrounding Agricultural Lands constitute 45-49% of the project’s Zone of Influence. As such, the 

Surrounding Agricultural Lands score for the project is “20.” 

 

 

~ _ 
1 

. ~ Farmland of Local Importance t 
1 - - Oy linits 1111 Prime Farmland 

Parcels within zone of influence with farmland ~ Other land Distance in MUes 
D Urban and Built-Up Land O 0.125 0.25 

Source: Napa County Public Parcels 2023, 
calRr-e Incorpor.,tro oty Booodaries 2022 
califomia Department of COnservation ' 
Farmand Mapping and Monitoong Program 
2020, Arc GIS Y,lx1d Imagery. 

Prepared by M-0""'4' on May 23, 2024. 
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Table 7: Surrounding Agricultural Land & Surrounding Protected Resource Land 

Site Assessment Worksheet 3 

Zone of Influence* 
Surrounding 

Agricultural 

Land Score 

(From LESA 

Manual 

Table 6) 

Surrounding 

Protected 

Resource 

Land Score 

(From LESA 

Manual 

Table 7)** 

Total 

Acres 

Acres in 

Agriculture 

Acres of 

Protected 

Resource 

Land 

Percent in 

Agriculture 

(B/A) 

Percent 

Protected 

Resource 

Land (C/A) 

(A) (B) (C) (D) (E) (F) (G) 

339.0 163.0 0 48% 0% 20 0 

* In conformance with the instructions in the LESA Instruction Manual (California Department of Conservation 1997), the 

Zone of Influence was determined by drawing the smallest rectangle that could completely encompass the entire 

Project Area. A second rectangle was then drawn which extended one quarter mile on all sides beyond the first 

rectangle. The Zone of Influence is represented by the entire area of all parcels with any lands inside the outer rectangle, 

less the area of the proposed project. 

** The LESA Instruction Manual (California Department of Conservation 1997) describes Protected Resource Land  as 

those lands with long term use restrictions that are compatible with or supportive of agricultural uses of land. Included 

among them are the following: Williamson Act contracted lands; Publicly owned lands maintained as park, forest, or 

watershed resources; and Lands with agricultural, wildlife habitat, open space, or other natural resource easements that 

restrict the conversion of such land to urban or industrial uses. 

 

Surrounding Protected Resource Land Rating 

The Surrounding Protected Resource Land Rating is essentially an extension of the Surrounding 

Agricultural Land Rating and is scored in a similar manner. Protected resource lands are those lands 

with long-term use restrictions that are compatible with or supportive of agricultural uses of land, 

including: 

 

• Williamson Act contracted land; 

• Publicly owned lands maintained as park, forest, or watershed resources; and, 

• Lands with agricultural, wildlife habitat, open space, or other natural resource easements that 

restrict the conversion of such land to urban or industrial uses. 

 

There are no lands classified as Surrounding Protected Resource Lands within the project’s Zone of 

Influence. The LESA Model provides a score of “0” where Surrounding Protected Resource Lands 

constitute less than 40% of the project’s Zone of Influence. As such, the Surrounding Protected 

Resource Land score for the project is “0.”  

 
3. SUMMARY AND CONCLUSIONS 
 

The LESA Model is weighted so that half of the total score is derived from the Land Evaluation and half 

from the Site Assessment. There are 50 points possible in each category, with a total possible score 

of 100. As shown in Table 8, the Land Evaluation subscore is 32.5 and the Site Assessment subscore 

is 8.25. The total LESA score for the Project site is 40.75. 

 
Table 8: LESA Score Summary 
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Factor 

Scores 

Factor 

Weight 

Weighted 

Factor 

Scores 

Land Evaluation Factors   

Land Capability Classification 60 0.25 15.00 

Storie Index 70 0.25 17.50 

LE subtotal   0.50 32.50 

Site Assessment Factors   

Project Size 10 0.15 1.50 

Water Resource Availability 25 0.15 3.75 

Surrounding Agricultural Land 20 0.15 3.00 

Protected Resource Land 0 0.05 0.00 

Site Assessment Subtotal   0.50 8.25 

Total LESA Score 40.75 

 
3.1. DETERMINATION OF SIGNIFICANCE 

 

As shown in Table 9, a final LESA score between 40 to 59 is considered significant only if the Land 

Evaluation Subscore and the Site Assessment subscore are each greater than or equal to 20 points. 

The Site Assessment Subscore is 8.25 which is not over 20 points. Therefore, both scores are NOT over 

20 points each and the project impacts to agricultural lands are not considered significant.  

 
Table 9: California LESA Model Scoring Thresholds 

 

Total LESA Score Scoring Decision 

0 to 39 Points Not Considered Significant 

40 to 59 Points Considered Significant only if LE and SA 

subscores are each greater than or equal 

to 20 points 

60 to 79 Points Considered Significant unless either LE or 

SA subscore is less than 20 points 

80 to 100 Points Considered Significant 

 

Conclusion 

The proposed Project would subdivide 17.96 acres of existing vineyard for the purpose of creating 

19 lots and 17 new single family residential homes. The Project was evaluated using the Land 
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Evaluation and Site Assessment Model (LESA), which is recommended by the California Department 

of Conservation’s Division of Land Resource Protection to evaluate the environmental impacts of a 

project under the California Environmental Quality Act. The results of the LESA indicate that the 

project will not result in a significant impact to agricultural resources and no mitigation is required.  

 
4. REFERENCE DOCUMENTS 
 

 

Technical Appendices  

 

The following technical appendices are incorporated herein by reference. 

 

A. California Department of Conservation, Farmland Mapping and Monitoring Program, Zone of 

Influence Map and Parcel List prepared by M-Group on May 22, 2024. 

 

B. United States Department of Agriculture, Custom Soil Resource Report for Napa County, 

California: 2400 WebSoil report, May 21, 2024. 

 

C. Water Resource Availability Questionnaire prepared by Applicant and received on June 7, 

2024. 

 

Other Documents Referenced  

 

1. California Department of Conservation, California Agricultural Land Evaluation and Site 

Assessment (LESA) Model Instruction Manual, 1997, 

https://www.conservation.ca.gov/dlrp/Pages/qh_lesa.aspx. 

2. California Department of Conservation, Farmland Mapping and Monitoring Program, 2023, 

https://www.conservation.ca.gov/dlrp/fmmp, accessed on May 21, 2024.  

3. California Department of Conservation, 2023 Williamson Act Enrollment Finder. Website: 

https://maps.conservation.ca.gov/dlrp/WilliamsonAct/ accessed on May 23, 2024.  

4. California Protected Areas Database Interactive Map. Website: 

https://www.mapcollaborator.org/cpad/?base=map&y=37.51844&x=-

123.94775&z=6&layers=cpad_access%2Cnotes%2Cpolygons&opacs=50%2C100%2C25 

accessed on May 23, 2024. 
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Appendix A: 2400 Grant Street Zone of Influence Parcels

Area Acres
Project Site 18
Total Area of parcels with any portion in ZOI 357
Total Area minus Project Area 339
Parcels w/agricultural lands (including fallow) 163
% Agricultural Land 48%
% Protected Land 0%

APN w/ farmland in 0.25 mile ZOI Designation Acres
011-010-002 local farm 5.09
011-010-016 other vacant 14.35
011-010-030 prime farm 13.14
011-010-049 local farm 1.22
011-010-050 local farm 16.44
011-010-051 local farm 1.22
011-021-011 prime farm 0.94
011-021-018 prime farm 0.93
011-021-020 prime farm 2.70
011-140-061 prime farm 1.00
011-140-062 prime farm 1.00
011-351-010 other vacant 1.91
011-351-017 prime farm 6.20
011-351-018 prime farm 4.10
011-351-026 prime farm 2.55
011-351-027 prime farm 1.70
011-351-028 prime farm 1.84
011-351-030 prime farm 1.06
011-351-031 prime farm 2.48
011-351-032 prime farm 2.31
011-351-039 other vacant 1.00
011-351-043 other vacant 1.00
011-352-004 prime farm 1.00
011-352-005 prime farm 3.22
011-390-016 prime farm 2.46
011-390-028 prime farm 1.03
011-390-029 prime farm 1.00
011-390-036 prime farm 1.84
011-390-037 prime farm 21.80
011-390-038 prime farm 2.47
011-390-039 prime farm 2.52
011-390-040 prime farm 2.54
011-390-041 prime farm 2.16
011-500-006 prime farm 0.92
017-230-020 prime farm 22.62
017-230-045 prime farm 12.89

TOTAL Farmland 162.65

There are no Willimanson Act 

Contract lands in the ZOI.

There are no protected lands 

within the ZOI. 



California Revised Storie Index (CA)

The Revised Storie Index is a rating system based on soil properties that govern 
the potential for soil map unit components to be used for irrigated agriculture in 
California.

The Revised Storie Index assesses the productivity of a soil from the following 
four characteristics:

- Factor A: degree of soil profile development

- Factor B: texture of the surface layer

- Factor C: steepness of slope

- Factor X: drainage class, landform, erosion class, flooding and ponding
frequency and duration, soil pH, soluble salt content as measured by electrical
conductivity, and sodium adsorption ratio

Revised Storie Index numerical ratings have been combined into six classes as 
follows:

- Grade 1: Excellent (81 to 100)

- Grade 2: Good (61 to 80)

- Grade 3: Fair (41 to 60)

- Grade 4: Poor (21 to 40)

- Grade 5: Very poor (11 to 20)

- Grade 6: Nonagricultural (10 or less)

Reference:

O'Geen, A.T., Southard, S.B., Southard, R.J. 2008. A Revised Storie Index for 
Use with Digital Soils Information. University of California Division of Agriculture 
and Natural Resources. Publication 8355. http://anrcatalog.ucanr.edu/pdf/
8335.pdf

Report—California Revised Storie Index (CA)

California Revised Storie Index (CA)–Napa County, California

Map symbol and soil name Pct. of map 
unit

California Revised Storie Index (CA)

Rating class Value

103—Bale loam, 0 to 2 percent slopes

Bale 85 Grade 2 - Good 70

Data Source Information

Soil Survey Area: Napa County, California
Survey Area Data: Version 16, Sep 11, 2023

California Revised Storie Index (CA)---Napa County, California 2400 Grant St Calistoga CA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2024
Page 1 of 1
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Land Capability Classification

The land capability classification of map units in the survey area is shown in this 
table. This classification shows, in a general way, the suitability of soils for most 
kinds of field crops (United States Department of Agriculture, Soil Conservation 
Service, 1961). Crops that require special management are excluded. The soils 
are grouped according to their limitations for field crops, the risk of damage if 
they are used for crops, and the way they respond to management. The criteria 
used in grouping the soils do not include major and generally expensive 
landforming that would change slope, depth, or other characteristics of the soils, 
nor do they include possible but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations designed to show suitability 
and limitations of groups of soils for rangeland, for forestland, or for engineering 
purposes.

In the capability system, soils are generally grouped at three levels: capability 
class, subclass, and unit.

Capability classes, the broadest groups, are designated by the numbers 1 
through 8. The numbers indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as follows:

- Class 1 soils have slight limitations that restrict their use.
- Class 2 soils have moderate limitations that restrict the choice of plants or

that require moderate conservation practices.
- Class 3 soils have severe limitations that restrict the choice of plants or that

require special conservation practices, or both.
- Class 4 soils have very severe limitations that restrict the choice of plants or

that require very careful management, or both.
- Class 5 soils are subject to little or no erosion but have other limitations,

impractical to remove, that restrict their use mainly to pasture, rangeland,
forestland, or wildlife habitat.

- Class 6 soils have severe limitations that make them generally unsuitable for
cultivation and that restrict their use mainly to pasture, rangeland, forestland,
or wildlife habitat.

- Class 7 soils have very severe limitations that make them unsuitable for
cultivation and that restrict their use mainly to grazing, forestland, or wildlife
habitat.

- Class 8 soils and miscellaneous areas have limitations that preclude
commercial plant production and that restrict their use to recreational
purposes, wildlife habitat, watershed, or esthetic purposes.

Capability subclasses are soil groups within one class. They are designated by 
adding a small letter, e, w, s, or c, to the class numeral, for example, 2e. The 
letter e shows that the main hazard is the risk of erosion unless close-growing 
plant cover is maintained; w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness can be partly corrected by 
artificial drainage); s shows that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of the United States, shows 
that the chief limitation is climate that is very cold or very dry.

Land Capability Classification---Napa County, California 2400 Grant St Calistoga CA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2024
Page 1 of 2~ 



In class 1 there are no subclasses because the soils of this class have few 
limitations. Class 5 contains only the subclasses indicated by w, s, or c because 
the soils in class 5 are subject to little or no erosion.

Report—Land Capability Classification

Land Capability Classification–Napa County, California

Map unit symbol and name Pct. of 
map unit

Component name Land Capability 
Subclass

Nonirriga
ted

Irrigated

103—Bale loam, 0 to 2 percent slopes

85 Bale 3w 2w

Data Source Information

Soil Survey Area: Napa County, California
Survey Area Data: Version 16, Sep 11, 2023

Land Capability Classification---Napa County, California 2400 Grant St Calistoga CA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/21/2024
Page 2 of 2
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Water Resource Availability Questionnaire - Land Evaluation and Site 

Assessment 

Clarification on the terms and definitions used in this questionnaire are on the next page. 

Please review them prior to answering the questions.  

1. Is irrigated production feasible on the property?

In non-Drought 

Years: 

Yes No 

In Drought Years: Yes No 

2. Are there physical restrictions to irrigation on the property?

In non-Drought 

Years: 

Yes No 

In Drought Years: Yes No 

If yes, please describe: 

3. Are there economic restrictions to irrigation on the property?

In non-Drought 

Years: 

Yes No 

In Drought Years: Yes No 

If yes, please describe: 

Check the box for any of the following that apply: 

XXXX Irrigated production is not feasible, but rainfall is adequate for dryland 

production in both drought and non-drought years. 

Irrigated production is not feasible, but rainfall adequate for dryland 

production in non-drought years (but not in drought years) 

Neither irrigated nor dryland production is feasible. 

Appendix C



Definitions and Clarifications: 

Physical Restriction - an occasional or regular interruption or reduction in a water supply, 

or a shortened irrigation season, that forces a change in agricultural practices -- such as 

planting a crop that uses less water or leaving land fallow. (This could be from cutbacks in 

supply by irrigation and water districts, or by ground or surface water becoming depleted 

or unusable. Poor water quality can also result in a physical restriction -- for example by 

requiring the planting of salt-tolerant plants, or by effectively reducing the amount of 

available water.) 

Economic Restriction - a rise in the cost of water to a level that forces a reduction in 

consumption. (This could be from surcharge increases from water suppliers as they pass 

along the cost of finding new water supplies, the extra cost of pumping more ground water 

to make up for losses in surface water supplies, or the extra energy costs of pumping the 

same amount of ground water from deeper within an aquifer.) 

Irrigated agricultural production is feasible when: 

1) There is an existing irrigation system on the project site that can serve the project; 

2) Physical and/or economic restrictions are not severe enough to halt production; and 

3) It is possible to achieve a viable economic return on crops though irrigated 

production. 

Dryland production is feasible when rainfall is adequate to allow an economically viable 

return on a non-irrigated crop. 

Drought Year - a year that lies within a defined drought period, as defined by the 

Department of Water Resources or by a local water agency. Many regions of the state are 

by their arid nature dependent upon imports of water to support irrigated agriculture. 

These regions shall not be considered under periods of drought unless a condition of 

drought is declared for the regions that typically would be providing water exports. 
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BIOLOGICAL RESOURCES ASSESSMENT 

 

 

Biological Resources Assessment Technical Memorandum prepared by Greg 

Matuzak Environmental Consulting LLC on May 22, 2024. 

 

  



From:  Greg Matuzak Environmental Consulting LLC 

  Greg Matuzak, Principal Biologist 

P.O. Box 2016 

Nevada City, CA 95959  

Phone: (530) 557-5077 

Email: gmatuzak@gmail.com 

 

To:  Brian Griggs 

  Griggs Group 

Email: brian@griggsgroup.com 

Phone: (925) 580-4902 

 

Date:  May 22, 2024 

 

Re:  Biological Resources Assessment Technical Memorandum for the Vineyard 

Oaks Subdivision Project Located in the City of Calistoga, Napa County 

 

This Biological Resources Assessment Technical Memorandum (Tech Memo) has been 

developed in response to comments from the City of Calistoga on the May 8, 2024 Technical 

Memorandum regarding the 2400 Grant Street Development Project Preliminary CEQA 

Review for April 2024 Submittal. Included in the City of Calistoga’s comments on the 

Vineyard Oaks Subdivision Project (Project) in the City of Calistoga in Napa County are the 

following regarding sensitive biological resources: 

• Comment#1: “Wetlands are not present at the project site and no special 

status plant or animal species were observed as part of the 2008 or 2023 

Biological Resources Assessments.” 

o The 2023 Biological Resources Assessment did not specifically call 

out that the site survey included observation for signs of special status 

animal species (this was called out for plants but not called out for 

animals). 

o Written confirmation can be provided by the biologist to confirm 

no observation of indicators that special status animal species were 

present during the field survey. 

• Comment#2: 4.1 Clarify if any field investigation occurred to document 

indicators of special status animal species at any time since 2008. 

o Same comment from above: 

▪ The 2023 Biological Resources Assessment did not specifically 

call out that the site survey included observation for signs of 

special status animal species (this was called out for plants but 

not called out for animals). 



▪ Written confirmation can be provided by the biologist to 

confirm no observation of indicators that special status 

animal species were present during the field survey. 

 

 Therefore, this Tech Memo clarifies the comments from the City of Calistoga 

and concludes that the proposed Project does not pose any risk to any special-

status species whether special-status plants or special-status wildlife. Furthermore, as 

concluded in Sections 3.4 and 3.5 of the Biological Resources Assessment 

developed by Ms. Lucy Macmillan (dated November 2023), “No potential wetlands 

were observed in the background review” and "No potential wetlands were observed 

on the project site.”   

Response to Comment #1 

As stated above, Sections 3.4 and 3.5 of the Biological Resources Assessment 

developed by Ms. Lucy Macmillan (dated November 2023), “No potential wetlands 

were observed in the background review” and "No potential wetlands were observed 

on the project site.” Additionally, Greg Matuzak, a CDFW Qualified Biologist, and 

biologist who conducted a site survey and developed an assessment for the 

Brewer’s milk-vetch (Astragalus brewei), which was dated April 3, 2024, did not identify 

any sign of regulated aquatic resources, including wetlands, or sign of special-

status plant habitat within the Project area.   

For special-status wildlife species, the April 3, 2024 Biological Resources 

Assessment states the following: 

“Due to the lack of streams, creeks and/or vernal pools on the site, it was 

determined that the site does not provide habitat for special-status species associated 

with aquatic or semi aquatic habitats. The site provides habitat for various nesting 

raptors and birds as well as protected bat species due to the presence of large oak 

trees and suitable foraging habitat.” 

Additionally, Table 1 within the April 3, 2024 Biological Resources Assessment 

has specific language regarding whether any special-status wildlife species were 

identified within the Project area and furthermore, whether the Project area 

contains suitable habitat for any of the special-status wildlife species within the list 

provided in Table 1. Therefore, given only suitable habitat for nesting birds and 

roosting bats was identified within the Project area and no special-status wildlife 

species were mentioned as being identified in the April 3, 2024 Biological Resources 

Assessment, then no special-status wildlife species were identified during previous 

surveys within the Project area.  

 



Additionally, no special-status wildlife were identified within the Project area by 

Ms. Lucy Macmillan as part of the Biological Constraints Analysis covering the 

Project area (dated September 2007) or as part of the July 11, 2007 Preliminary 

Biological Resources Site Evaluation (also developed by Ms. Lucy Macmillan). 

During the follow up assessment by Mr. Matuzak on April 1, 2024, there was no sign of 

any special-status wildlife species within the Project area and Mr. Matuzak concurs with 

the finding that the Project area only contains suitable habitat for nesting birds and 

roosting bats.   

Response to Comment #2 

No special-status plants or wildlife have been identified within the Project area 

since the initial review of the site in 2007. Since 2007, there have been a total of four 

(4) site assessments covering the Project area. The first was by Ms. Lucy Macmillan 

and written up in her July 11, 2007 Preliminary Biological Resources Site Evaluation. 

The second was also by Ms. Lucy Macmillan as part of the Biological Constraints 

Analysis covering the Project area (dated September 2007). The third evaluation 

was also conducted by Ms. Lucy Macmillan as part of the November 2023 

Biological Resources Assessment covering the Project area. Lastly, during the follow 

up assessment by Mr. Matuzak on April 1, 2024, which was the fourth site assessment 

by a qualified biologist since 2007, there was no sign of any special-status wildlife 

species within the Project area.  

Therefore, during the 4 site assessments outlined above that cover the Project area 

since 2007, no special-status wildlife or plants have been identified within the Project 

area. Mr. Matuzak concurs with the finding in the latest November 2023 Biological 

Resources Assessment developed by Ms. Lucy Macmillan that the Project area only 

contains suitable habitat for nesting birds and roosting bats.   

Let me know if you have any questions or comments on this Tech Memo, which 

should suffice as a qualified response to the comments by the City of Calistoga 

regarding sensitive biological resources within the Project area. I can be reached at the 

phone number and email listed at the top of this proposal. 

Regards, 

 

 

Greg Matuzak, Principal Biologist 

Greg Matuzak Environmental Consulting LLC 
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TREE EVALUATION 

 

 

Tree Evaluation for 2400 Grant Street prepared by Bob Peralta Arbor Consulting 

on April 25, 2025. 
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Dear Jeff, 
 
Thank you for asking me to provide a Consulting Arborist Report for your Proposed 
Project located at 2400 Grant Street in Calistoga, California 94515.  The APN number 
for the project located off 2400 Grant Street is: APN: 011-010-057.  I visited the site 
on March 27, 2024, to review all the trees on the 17.96-acre parcel.  I also reviewed 
the Tentative Map/2400 Grant Street Subdivision/Tree Site Map provided to you by 
Adobe Associates, Inc. – dated April 21, 2025 – Job No – 23270 using Sheet C2.0.  
This map shows the trees, trees canopy, project removals using a red X, and the 
location of the proposed homes.  There are a total of 16 Project Removals shown on 
the Topographic Survey and in Attachment 1 – Spreadsheet with all the trees and 
the removals in Red. 
 
There are a total of 227 trees that were evaluated that met the criteria of Calistoga 
Protected Tree - using the City of Calistoga’s Tree Protection Ordinance Chapter 
19.01, Pages 1-7.  Native Valley Oak trees (Quercas lobata) that are 6” or greater are 
protected trees under the Calistoga Municipal Code - 19.01.040.  I walked each tree 
adding a tree tag and assessing each protected tree with the surveyor.  Due to 
limited cell service not all the pictures of each tree could be uploaded.  If needed 
individual pictures of those trees can be taken. 
 
Attachment 1 - is a Spreadsheet showing all the Parameters that were taken on 
each tree.  The assessment method used is shown below and the results in Table 1, 
and Table 2 identifies the Project Removals.  
 
In Attachment 3 - on the Plan Sheet, all remaining trees will be protected using the 
Root Protection Guidelines (RPZ) on all protected trees.  See Attached Tentative 
Map – Grading and Drainage Plan showing the Root Protection Fencing Zone – Sheet 
C4.1 – dated May 22, 2024. 
  
 
Below are the Requirements: 
 
Protected Tree in Calistoga, California 

1. Any tree with a DBH greater than 12 inches. 
2. Any native oak with a DBH greater than six inches. 
3. Any Valley Oak, seedling, sapling, or older. 
 
4. Any tree bearing an active nest of a fully protected bird (see Fish and Game 
Code Section 3511). 

 
 

---

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=FGC&sectionNum=3511
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There are (9) species of trees located on the property using the Tree Site Map: 
 

1. 216 – Valley Oaks (Quercas lobata) 
2.      3 – California Black Walnut (Juglans californica) 
3.      2 – Coast Live Oaks (Quercas agrifolia) 
4.      1 – Stone Pine (Pinus pinea) 
5.      1 – California Fan Palms (Washingtonia filifera) 
6.      1 – Coast Redwood (Sequoia sempervirens) 
7.      1 – Canary Island Pine (Pinus canariensis) 
8.      1 – Catalina Cherry (Prunus ilicifolia) 
9.      1 – English Walnut  

 
Assessment Methods 
 
I assessed (227) trees on March 25, 2024.  The assessment procedure consisted of each tree 
of any size assessed visually from the ground and evaluated as follows: 
 
1. Identifying the tree as to species. 
2. Identifying each tree with a numerical GPS plotted number 
3. Measuring the trunk diameter at a point 54” above grade. 
4. Evaluate Health and Safety 
 
Evaluating the health and structural condition using a scale of 0 – 5: 
 
5 - A healthy, vigorous tree, reasonably free of signs and symptoms of 
disease, with good structure and form typical of the species. 
4 - Tree with slight decline in vigor, small amount of twig dieback, or minor 
structural defects that could be corrected. 
3 - Tree with moderate vigor, moderate twig and small branch dieback, 
thinning of crown, poor leaf color, moderate structural defects that might 
be mitigated with regular care. 
2 - Tree in decline, epicormic growth, extensive dieback of medium to large 
branches, significant structural defects that cannot be abated. 
1 - Tree in severe decline, dieback of scaffold branches and/or trunk; most of  
foliage from epicormic shoots (secondary shoots that arise along the 
trunk and branches); extensive structural defects that cannot be abated. 
0 – Tree is dead. 
 
Listed below in Table 1 are the number of each species of trees and their health rating using 
the 0 to 5 scale described above: 
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 Table 1. Tree Species and Health Rating. 

.  
       Dead     Critical    Poor   Fair    Good    Very Good       

(0)           (1)         (2)     (3)       (4)           (5) 
Tree Species Name                    Totals 

Valley Oaks             5             13          26     172    216 
California Black Walnut                                          1         2          3 
English Walnut               1                                                                   1 
Coast Live Oaks               2          2 
Stone Pine                1          1 
California Fan Palms               1          1 
Coast Redwood              1            1 
Canary Island Pine              1          1 
Catalina Cherry    1           1  

 
Totals by Health Rating          5             14         27      181                                              227 

          
 
 
The health and structure of the trees were assessed visually from ground level.  No drilling, root 
excavation, or ariel inspections were performed.  Internal or non-detectable defects may exist and could 
lead to part of whole tree failures.  Due to the dynamic nature of trees and their environment, it is not 
possible for Arborists to guarantee that trees will not fail in the future. 
 

Report Summary 

This is a unique property that has a mature Vineyard in the front half of the 
property and with 45 trees around the existing home and 182 trees in the back half.  
What sets this property apart are the Valley oaks that have been untouched for 
many years.  These are old trees that have had no maintenance and have matured 
naturally.  They are in various stages of health show pit scale and signs of stress.  
The stress is the accumulation of winter rainwater in many parts of the property 
where the trees can stay saturated for weeks.  The age of the trees are small 
seedlings to mature trees in the grove where there is extensive Poison Oak and 
access was very limited (Attachment 2).  Because the property has been weed 
abated through mowing or discing there are no new sprouts throughout the 
property.  The small seedlings are in the Grove between Trees Tags 232 and 239 
North to South (Pictures in Attachment 2).  

Several oaks have two, to multiple codominant stems that can be a risk over time, 
the risk can be reduced with expertise pruning by a Certified Arborist.  Many of the 
Valley Oaks are growing in clusters where the dominant trees have overshadowed 
the smaller trees creatin a leaning or half canopy.  These are rated as Poor to fair 
and can be pruned over several years to try and correct or make the trees safe. 

Trees that will be part of the open space areas can be left untouched or minor 
deadwood pruning to keep the structure of the smaller trees.  Trees that are 
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incorporated into the lots have recommendations in the objectives in the Attached 
Spreadsheet (Attachment 1) - Objectives are to Crown Clean, Crown Restore, 
deadwood or crown raise.  In (Attachment 1) the Excel sheet shows the Tag 
Number, Species, Objective, height, DBH (Diameter), Health, and drip Line sq.ft.    
Table 2 Identifies the Project Removals. 

Table 2 – Project Removals Highlighted in Red on Attachment 1 

 
        
 

City of Calistoga Root Protection Zone Guidelines (RPZ)    
      
 

19.01.040 Requirements. 
A. Protected Trees (Attachment 4 in the Plans Sheet Notes) 

1. Any tree with a DBH greater than 12 inches. 

2. Any native oak with a DBH greater than six inches. 

3. Any Valley Oak, seedling, sapling, or older. 

2400 Grant Street - Tree Removal Summary 

Tag# Tree Type DBH (1n) Drip Line Area [sf] 
101 Valley Oak 20 1910 
103 Valley Oak 12 600 

104 Valley Oak 15 640 
116 Valley Oak 9 1080 

117 Valley Oak 7,.8,12 1400 
120 Valley Oak 12.3 300 
121 Valley Oak 9.5 380 

14sl Valley Oak 10.8 390 
176 Black Walnut 18 1060 
177 Black Walnut 9 1300 

212 Valley Oak 16 220 
216 Valley Oak 16, 220 
228 Valley Oak 7 220 

229 Valley Oak 8 220 
230 Valley Oak 16 220 
231 Valley Oak 8 220 

*See Existing Condlitiion Ma1p for location on sirtie 
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4. Any tree bearing an active nest of a fully protected bird (see Fish and Game 
Code Section 3511). 

A. 19.01.020 Root Protection Zone as defined in CMC Section 19.01.020 means 
a circle around the trunk of a tree, the radius of which equal to the largest 
radius of the trees ‘s dripline plus 50% of that radius.   

B. 19.01.040(B) Calls for Temporary Protective Fencing around the outer 
margins of the “Root Protection Zone”. 

Before the start of any on-site work, every protected tree within or immediately 
adjacent to the area of on-site work shall have installed around it a temporary Root 
protective fence at the outer margin of the root protection zone (Attachment 
3) and an example of a Root Protection Zone (Attachment 5),  The fence shall 
remain in place and be properly maintained for the duration of all work at the site. 

C. Restrictions. Any disturbances including, but not limited to the following, which 
might cause harm to a protected tree, are strictly prohibited within the root 
protection zone of that tree, unless otherwise exempted (see below) or unless a tree 
permit is obtained that specifically grants such an exemption: 

1. Removal of a protected tree; 

2. Removal of any heritage tree without specific approval of the Council; 

3. Removing, moving, or failing to install and maintain proper temporary 
protective fencing prior to completion of all on-site work; 

4. Parking or use of vehicles, equipment, or of other devices which might 
compact the soil; 

5. Storage or use of construction materials; 

6. Storage or use of chemicals or of other substances which might be harmful 
to trees; 

7. Pruning shall be performed in accordance with WCISA standards; 

8. Trenching, including that required for an irrigation system; 

9. Any permanent or temporary structures; 

10. Grading, cutting, filling, or changing the natural grade in any way; 

---

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=FGC&sectionNum=3511
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11. Installation of irrigation system; 

12. Irrigation within 10 feet of a trunk of a tree; 

13. Attaching signs, posters, notices, wires, or devices of any sort to the trunk; 

14. Covering with any substance impermeable to air and rain water, such as 
asphalt, concrete, plastic, etc.; 

15. Burning, open fires, open flames; 

16. Chemical toilets; 

17. Compaction of the soil; 

18. Cleaning or washing any tools or equipment such as paint brushes, 
masonry trowels, cement mixtures, etc.; 

19. Installation of a septic system and/or leach lines immediately up-grade 
from a protected tree. 

       

I have been contracted by you to install and monitor the Root Protection Zone for 
your Protected Trees.  This monitoring will include being on site during grading or 
excavation activity near any protected tree.  Below are additional recommended 
Root Protection Zone Guidelines that can also be incorporated into the Calistoga 
RPZ Requirements. 
 
Additional Recommended Root Protection Zone Guidelines 
All contractors including demolition, grading, and underground contractors, sub-
contractors, construction superintendent and other pertinent personnel should be 
required to review these guidelines with the Project Arborist (PA) prior to 
beginning work on site.  The Root Protection Zone (RPZ) identifies will be installed 
2’ outside of the dripline in a half circle on all sides of the proposed home - by 
installing 4’ high orange protective fencing around the entire drip-line of the tree 
and roots from disturbance.  
 
The installation will be installed by the Project Arborist (Bob Peralta) and any work 
within the erected RPZ will need permission from the PA before being moved.   
 
The following signs will be posted on 8.5x11 inches and installed on all the fences – 
the sign will read: 
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This is a Tree Root Protection Zone 
Movement of this fence requires the prior authorization of the Project 

Arborist & Owner 
 

(List Contact Information) 
 
Activities prohibited within the RPZ include: 
 

• Storage or parking vehicles, building materials, refuse, excavated spoils, or 
dumping of paint or poisonous materials on or around trees and roots.  
Poisonous materials include, but are not limited to, paint, petroleum 
products, concrete or stucco mix dirty water or any other material which 
may be deleterious to tree health. 

 
• The use of tree trunks as winch support, anchorage, as a temporary power 

pole, sign-post or any other similar function. 
 

• Cutting of roots by utility trenching, foundation digging, placement of curbs, 
trenches and other miscellaneous excavation without prior approval of the 
PA. 

• Soil disturbance or grade/drainage changes. 
 

• Materials must not be stored, stockpiled, dumped, even temporarily, inside 
the RPZ of protected trees. 
 

Activities permitted within the RPZ include or as needed or recommended by 
the PA. 
 

• Irrigation, aeration, or other beneficial practices that have been specifically 
approved for use within the RPZ. 

 
• Mulch if needed and or fertilization as recommended by monthly site visits 

by the PA. 
 

• Each site visit will require a report recommending tree healthcare 
supplements, recommended watering as needed during peak summer 
months and reduction into Fall and Winter. 
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Please give me a call if you have any questions. 
 
Sincerely,  
 

Bob Peralta 

 

Bob Peralta 
Certified Arborist WE-7150A 
ASCA Consulting Arborist #505 
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Attachment 1 – Spreadsheet of all trees and tag numbers 

 
 

2400 Grant Street - Tree Removal Summary 
 

Tree Count 
Tag 

# Tree Type DBH (in) 
Drip Line Area 

[sf] 
 

1 1 Valley Oak 10,10 400  

2 2 Valley Oak 10 540  

3 3 Valley Oak 8 700  

4 4 Valley Oak 6.5 410  

5 5 Valley Oak 6 280  

6 6 Valley Oak 8,8,10 400  

7 7 Valley Oak 10.3 120  

8 8 Valley Oak 9.5 200  

9 9 Valley Oak 26.7 840  

10 10 Valley Oak 24.7 1016  

11 11 Valley Oak 12.3 40  

12 12 Valley Oak 28 275  

13 18 Valley Oak 7.5 500  

14 19 Valley Oak 15 720  

15 20 Valley Oak 17 470  

16 21 Valley Oak 13 340  

17 22 Valley Oak 14.9 700  

18 27 Valley Oak 21.8 350  

19 28 Valley Oak 17 300  

20 31 Valley Oak 11,12 370  

21 37 Valley Oak 11,14 2366  

22 38 Valley Oak 6,7,8 1200  

23 39 Valley Oak 8,9 400  

24 40 Valley Oak 29.5 2550  

25 41 Valley Oak 7,7,9,9 1700  

26 42 Valley Oak 15 2100  

27 45 Valley Oak 10,11 2600  

28 46 Valley Oak 3,15 750  

29 47 Valley Oak 28.3 2300  

30 52 Valley Oak 15.6,17.3,18 2100  

31 53 Valley Oak 25.5 2160  

32 54 Valley Oak 25.8 1700  

33 55 Valley Oak 33.5 2347  

34 56 Valley Oak 12,17 2065  
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35 57 Valley Oak 13,20 2380  

36 58 Valley Oak 14,16,16 1040  

37 59 Valley Oak 9.5 460  

38 60 Valley Oak 9,12,14,18 1860  

39 61 Valley Oak 12 1910  

40 62 Valley Oak 18 1400  

41 63 Valley Oak 4,9,10 895  

42 64 Valley Oak 10,12 550  

43 65 Valley Oak 11,18 590  

44 66 Valley Oak 16,16 685  

45 67 Valley Oak 6,15 590  

46 68 Valley Oak 15 470  

47 69 Valley Oak 14 590  

48 70 Valley Oak 12,14 570  

49 71 Valley Oak 14 530  

50 72 Valley Oak 14 460  

51 73 Valley Oak 4,12,13 490  

52 75 Valley Oak 14,17 750  

53 76 Valley Oak 9,10 560  

54 77 Valley Oak 13,19 370  

55 78 Valley Oak 13,14,17 2005  

56 79 Valley Oak 27 1370  

57 80 Valley Oak 10,10 1350  

58 81 Valley Oak 15 1590  

59 82 Valley Oak 11,18 450  

60 83 Valley Oak 12 260  

61 84 Valley Oak 13 910  

62 85 Valley Oak 6,7,9,9,11 1110  

63 86 Valley Oak 10,11 1070  

64 87 Valley Oak 6,8 590  

65 89 Valley Oak 8,10 330  

66 90 Valley Oak 8 210  

67 91 Valley Oak 11.5 530  

68 92 Valley Oak 7,9,11 600  

69 93 Valley Oak 12,13 590  

70 94 Valley Oak 7,12 510  

71 95 Valley Oak 14 780  

72 96 Valley Oak 35 2300  

73 97 Valley Oak 8 240  

74 98 Valley Oak 14,16,18 890  

75 99 Valley Oak 11 960  
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76 100 Valley Oak 18 1400  

77 101 Valley Oak 20 1910  

78 102 Valley Oak 27.9 2610  

79 103 Valley Oak 12 600  

80 104 Valley Oak 15 640  

81 105 Valley Oak 6,9 400  

82 106 Valley Oak 22 450  

83 107 Valley Oak 9 620  

84 108 Valley Oak 6 190  

85 109 Valley Oak 18.8 1060  

86 110 Valley Oak 24 1650  

87 111 Valley Oak 22.8,24 2195  

88 112 Valley Oak 16.2,22 2160  

89 113 Valley Oak 10,11,11 1400  

90 114 Valley Oak 15.6,18 940  

91 115 Valley Oak 4,12,16 1340  

92 116 Valley Oak 9 1080  

93 117 Valley Oak 7,8,12 1400  

94 120 Valley Oak 12.3 300  

95 121 Valley Oak 9.5 380  

96 122 Valley Oak 17 860  

97 123 Valley Oak 11 660  

98 124 Valley Oak 11,12 370  

99 126 Valley Oak 11 570  

100 128 Valley Oak 9 620  

101 129 Valley Oak 9 620  

102 130 Valley Oak 9 640  

103 131 Valley Oak 12 650  

104 132 Valley Oak 3,6,8 350  

105 133 Valley Oak 6,6 480  

106 134 Valley Oak 6 270  

107 136 Valley Oak 4,5,6,6,7 630  

108 137 Valley Oak 4,6,12 300  

109 138 Valley Oak 8 560  

110 139 Valley Oak 7,8,8,8,10 620  

111 140 Valley Oak 6 210  

112 141 Valley Oak 3,6 280  

113 142 Valley Oak 6 240  

114 143 Valley Oak 4,5 540  

115 144 Valley Oak 6 450  

116 145 Valley Oak 10.8 390  
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117 146 Valley Oak 20,26,31 1310  

118 148 Valley Oak 11,11 1670  

119 149 Valley Oak 9,10,12 2160  

120 150 Valley Oak 6,9,10 830  

121 151 Valley Oak 12,13 1960  

122 152 Valley Oak 8,10,10 1300  

123 153 Valley Oak 10 665  

124 154 Valley Oak 10,30.7 2200  

125 155 Valley Oak 12.5 1650  

126 156 Valley Oak 10,12, 14.2 600  

127 157 Valley Oak 30 420  

128 158 Valley Oak 35 520  

129 159 Valley Oak 8 230  

130 160 Valley Oak 11,11,28 500  

131 161 Valley Oak 10 290  

132 162 Valley Oak 11 400  

133 163 Valley Oak 16 1000  

134 164 Valley Oak 28 930  

135 165 Valley Oak 13 610  

136 166 Black Walnut 13 660  

137 167 Coast Live Oak 18 550  

138 168 Valley Oak 13.5 620  

139 169 Valley Oak 15.7 240  

140 170 Valley Oak 11 640  

141 171 Valley Oak 9 610  

142 172 Valley Oak 6,6 460  

143 173 Valley Oak 14 600  

144 174 Valley Oak 28 730  

145 175 Valley Oak 27.2 910  

146 176 Black Walnut 18 1060  

147 177 Black Walnut 9 1300  

148 178 Valley Oak 18,30 2600  

149 180 Black Walnut 21 1140  

150 181 Valley Oak 22.5 910  

151 183 Valley Oak 18,22 1300  

152 185 Italian Stone Pine 13,18 1030  

153 186 Valley Oak 38 1685  

154 187 Valley Oak 32.5 1020  

155 188 Valley Oak 33.8 1500  

156 193 
California Fan 
Palm 30 320 
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157 194 Valley Oak 19.6 544  

158 195 Canary Island Pine 16.6 400  

159 196 Sequoia Redwood 20 250  

160 197 Valley Oak 45 3350  

161 201 Valley Oak 6 290  

162 202 Valley Oak 6 300  

163 203 Valley Oak 6 220  

164 204 Valley Oak 9 220  

165 205 Valley Oak 6 220  

166 206 Valley Oak 6 220  

167 207 Valley Oak 8 220  

168 208 Valley Oak 8 220  

169 209 Valley Oak 6 220  

170 210 Valley Oak 8 220  

171 211 Valley Oak 6 220  

172 212 Valley Oak 6 220  

173 213 Valley Oak 6 220  

174 214 Valley Oak 6 220  

175 215 Valley Oak 8 220  

176 216 Valley Oak 6 220  

177 217 Valley Oak 7 220  

178 218 Valley Oak 6 220  

179 219 Valley Oak 6 220  

180 220 Valley Oak 6 220  

181 221 Valley Oak 8 220  

182 222 Valley Oak 8 220  

183 223 Valley Oak 8 220  

184 224 Valley Oak 7 220  

185 225 Valley Oak 6 220  

186 226 Valley Oak 8 220  

187 227 Valley Oak 6,6 220  

188 228 Valley Oak 7 220  

189 229 Valley Oak 8 220  

190 230 Valley Oak 6 220  

191 231 Valley Oak 8 220  

192 232 Valley Oak 6 220  

193 233 Valley Oak 7 220  

194 234 Valley Oak 7 220  

195 235 Valley Oak 8 220  

196 236 Valley Oak 6 220  

197 237 Valley Oak 8 220  
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198 238 Valley Oak 8 220  

199 239 Valley Oak 8 220  

200 240 Valley Oak 6 220  

201 241 Valley Oak 8 220  

202 242 Valley Oak 7 220  

203 243 Valley Oak 6 220  

204 244 Valley Oak 6 220  

205 245 Valley Oak 6 220  

206 246 Valley Oak 6 220  

207 247 Valley Oak 6 220  

208 248 Valley Oak 6 220  

209 249 Valley Oak 15,15,18 2800  

210 250 Valley Oak 10 250  

211 251 
California Black 
Walnut 12 250 

 

212 252 Valley Oak 12 220  

213 253 Valley Oak 12 220  

214 254 Valley Oak 14 220  

215 255 Valley Oak 12 220  

216 256 Valley Oak 12 220  

217 257 Valley Oak 12 220  

218 258 Valley Oak 14 220  

219 259 Valley Oak 12 220  

220 260 Valley Oak 12 220  

221 261 Valley Oak 12 220  

222 262 Valley Oak 12 220  

223 263 Valley Oak 12 220  

224 264 Valley Oak 10 220  

225 265 Valley Oak 12 220  

226 391 Valley Oak 8.8,9,9.3 220  

227 500 Catalina Cherry 8 100  

*See Existing Condition Map  
for location on site      

 

**Trees in red are planned  
to be removed (16 total)     
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Attachment 2 – Pictures - Grove Trees with Poison Oak 
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Attachment 3 
 
See Attached Tentative Map – Grading and Drainage Plan showing the Root 
Protection Fencing Zone – Sheet C4.1 – dated April 25, 2025. 
 
 
 

Attachment 4 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KEY NOTES: 

0 TO BE REMOVED. 

TREE REMOVAL LEGEND: 

lil: ~~ _ EX TREE TO BE REMOVED 
""' (16 TOTAL) 

EXISTING CONDITIONS MAP 
50' 25' 0 25' 50' 100' 150' 

Grophic Scole: 1" 50' 

!::!QI§_ 

1. PRIOR TO ANY SITE WORK, A ROOT 
PROTECTION ZONE SHALL BE FENCED 
AROUND ANY TREE TO BE SAVED. ANY 
OFFSITE TREES OVERHANGING THE PROPERTY 
LINE SHALL BE AFFORDED THE SAME LEVEL 
OF PROTECTION. THE FENCE SHALL REMAIN 
IN PLACE CONTINUOUSLY DURING ALL 
PHASES OF CONSTRUCTION. NO STORAGE OR 
DUMPING OF CONSTRUCTION MATERIALS, 
GAS, OIL, CHEMICALS, OR OTHER 
SUBSTANCES SHALL OCCUR IN THE 
PROTECTION ZONES, SETBACK AREAS, OR 
WITHIN THE DRIPLINES. 

2. NO EXCAVATION, CUTTING, FILLING, 
COMPACTION, TRENCHING, TUNNELING, 
PAVING, OR OTHER WORK SHALL BE DONE 
WITHOUT PROTECTION ZONES, SETBACK 
AREAS, OR WITHIN DRIPLINES WITHOUT THE 
SUPERVISION OF A CERTIFIED ARBORIST. 

3. REFER TO PROJECT ARBORIST REPORT 
PREPARED BY 808 PERALTA ARBOR 
CONSULTING. 
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Attachment 5 
 

 
 
 
 
 
 
 

CRITICAL ROOT ZONE 

-
Roots 
extend out 
2 to3 time 
the dripline. 

D 
R 
I 
p 
L 
I 
N 
E 

DBH = Diameter of trunk at 
4.5 feet above ground 

25 feet 
~ 

I 
_ __,,►~. If this tree's DBH is 

CRITICAL ROOT ZONE 
AND TREE 

PROTECTION ZONE 
Extends out from the trunk to the 
dripline, or to a distance of 1.25 
per inch DBH, whichever is great
er. 

20 inches then the 
critical root and 
tree protection 
zone is a 25 foot 
area (radius) 
around the tree's 
trunk. 



Appendix D.  
 

PRELIMINARY STORMWATER CONTROL PLAN 

 

 

Preliminary Stormwater Control Plan prepared by Adobe Associates, Inc. on 

May 21, 2025. 

 

  



 
 

 

Preliminary Stormwater Control Plan 

For Regulated Project 

2400 Grant Street, Calistoga, CA 

APN 011-010-057 

 

 

JN 23270 

May 21, 2025 

 

Prepared for: 
2400 Associates, LLC. 

Jeff Stone 

PO Box 477 

Lafayette, CA. 94549  

Phone: 1 (925) 383-7122 

Email: jbstone@diamondconstructioninc.com 

 
 

 
 
 
 
 
 
     
Timothy L. Schram, RCE 67890 
My license expires 6/30/2025 
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Preliminary Stormwater Control Plan for Regulated Project 

           2400 Grant Street 

 

I. Project Data 
Project Name 2400 Grant Street Subdivision 

Application Submittal Date January 2024 

Project Location 2400 Grant Street, Calistoga, Ca 

Project Phase No. N/A 

Project Type and Description Single Family Homes on 1 acre parcels  

Total Project Site Area ~17.97 Acres 

Total New and Replaced Impervious 

Surface Area 

65,096 SF 

Total Pre-Project Impervious Surface 

Area 

5,313 SF 

Total Post-Project Impervious Surface 

Area 

65,020 SF 

Runoff Reduction Measures Selected Bioretention Facilities 

 

II. Project Setting 
A. Nature and Purpose of the Project 

The project is located at 2400 Grant Street, Calistoga, California. This project 
proposes grading and drainage improvements for a new subdivision 
consisting of 17 lots for single-family homes and associated hardscaping. 
The parcel is approximately 17.97 acres, and the total area of disturbance is 
approximately 2.25 acres. The lot is partially developed consisting of an 
existing gravel driveway, existing vineyard, existing residence & sheds.  

 

B. Existing Site Features and Conditions 

The existing parcel relatively flat with slopes ranging from 1% to 4%, The 
highest slopes being directly adjacent to the northeasterly property boundary 
at approximately 4%. Runoff currently sheet flows southerly, from the 
northerly property corner, towards an existing drainage ditch along Grant 
Street. From that point, stormwater flows southeasterly through a series of 
culverts to the existing storm drain system along Grant Street. This 
discharges into an open channel at the fairgrounds that flows south westerly 
to two 48” concrete culverts and then to a 54” concrete culvert that outfalls to 
Napa River which then eventually leads to San Pablo Bay. 
 

C. Opportunities and Constraints for Stormwater Control 

Pursuant to the BASMAA Post – Construction Manual, this project is 
classified as a regulated project. This style of project is required to direct runoff 
from impervious surfaces to one or more runoff reduction measures.  

 
Runoff from the proposed impervious areas will be directed towards proposed 
bioretention facilities via sheet flow or through a storm drain network. The 



 
 

proposed residences & private road is expected to create 185,486 square feet 
of impervious surface. Please see attached Stormwater Control Plan for 
Drainage Management Areas (DMA) and proposed BMPs.  
 
Natural Resources such as existing trees will be minimally disturbed as the 
improvements are along the outer edge of the property line, and most of 
existing trees are located towards the center of the property.   
 
Drainage constraints include a lack of storm drain network infrastructure 
directly at the frontage of the property. Opportunities are a favorable southeast 
gentle slope (1-4%) that allow storm water runoff to flow to the planned 
flowlines & bioretention facility.  
 
 

III. Low Impact Development Design Strategies 
A. Optimization of Site Layout 

The site is laid out in a way to maximize the amount of pervious areas capable 
of being drained to. The driveway, and hardscaping are situated with as much 
adjacent vegetated area to break up the impervious surface footprint as much 
as possible, additionally runoff from impervious surfaces have been designed 
to drain through vegetated swales prior to entering the bioretention. The site 
storm water system is designed with the intent to mimic pre-construction 
drainage patterns. 
 

B. Dispersal of Runoff to Pervious Areas 

All runoff leaving DMA-1 will be dispersed to bioretention facilities to provide 
retention and treatment prior to leaving the site. The bioretention facility was 
sized to include all impervious areas.  
 

IV. Documentation of Drainage Design 
A. Description of Drainage Management Areas 

DMA-1 totaling 762,428 square feet, drains to BR-1 via sheet flow, storm 
drain, & vegetated swales. DMA-1 is comprised of private roads, 17 ~1acre 
single family parcels, pathways, vineyards, disturbed and undisturbed pervious 
areas that also drain to BR-1. The total proposed impervious area is 65,020 
square feet. 
 
DMA-2 totaling 9,494 square feet, drains to and existing roadside ditch on 
Mora Ave via sheet flow. DMA-2 is comprised of a private access road. The 
total proposed impervious area is 6,394 square feet. As the site is constrained 
by the existing slope, neighboring properties on either side, and width 
requirements; BR-1 within DMA-1 has been sized to accommodate the 
necessary additional retention for DMA-2. 

 
 

 

 



 
 

B. Tabulation and Sizing Calculations 

DMA-1 will drain to the proposed bioretention facility, BR-1, which has been 
sized to account for 4% of the total proposed impervious area of DMA-1 and 
DMA-2. See table below for bioretention sizing. 
 
 

Areas Draining to Bioretention Facilities: 

 

DMA 

Name 

Area (SF) 
Post-Project 

Surface Type 

Runoff 

Factor 

Area x 

Runoff 

Factor 

Facility Name 

BR-1 

DMA-1 58,586  

Roads & 

pathways      

vv                       

1  58,586 
Sizing 

Factor 

Minimum 

Facility Size 

[SF] 

Proposed 

Facility Size 

[SF] 

Total> 58,586 0.04 2,343 2,600 

DMA 

Name 

Area (SF) 
Post-Project 

Surface Type 

Runoff 

Factor 

Area x 

Runoff 

Factor 

Facility Name 

BR-1 

DMA-2 6,394  
Road revrvg                                        

1  6,394 
Sizing 

Factor 

Minimum 

Facility Size 

[SF] 

Proposed 

Facility Size 

[SF] 

Sub-Total <DMA-2> 6,394 0.04 256 Offset 

Sub-Total <DMA-1> 58,586 0.04 2,343  

Total <DMA-1 & -2> 64,890 0.04 2,599 2,600 

 
 

C. Drainage Routing 

The design has incorporated several drainage swales, drainage inlets and storm 
drainpipes to intercept oncoming flows from the adjacent properties. While the 
historic pattern has been maintained to an extent, however, the planned  
inclusion of a new storm drain under Grants St, per separate plan, has made it 
possible to convey runoff that was once destined for neighboring properties to 
the proposed pipe. The redirection of flows has reduced existing flows to the 
west x southwest properties by approximately 6.8 CFS. Where are 
calculations, as provided in Appendix D 11.33 CFS pre-construction flow and 
with the rerouting reducing flow to 4.54 during a 10 year-storm event.  

 

D. Drainage Analysis Methodology 

The Incremental Rational Method has been used to calculate the 10-year and 
100-year peak runoff in accordance with the Sonoma County Water Agency 
(SCWA) Flood Management Design Manual (FMDM, 2020) as shown in the 
10-yr and 100-yr Incremental Rational Method Drainage Study, see Appendix 

D - Exhibit 2. Rainfall Intensity was taken from the NOAA Atlas 14, Point 
Precipitation Frequency Estimates and an Intensity Duration Frequency Curve 
(IDF Curve), see Appendix D - Exhibit 2. The runoff coefficients (C-value) 
used for the Incremental Rational Method analysis were based on the Land 



 
 

Use and average slope from Table C-1 from the FMDM, 2020, see Appendix 

D - Exhibit 2.  
 
Time of concentration (TOC) was determined by evaluating the longest 
anticipated conveyance within the proposed system, accounting for headwater 
hydrology. This was established by utilizing 15 minutes for the TOC, from 
Table 3-3 of the FMDM, for overland release within the initial basin(s) (Areas 
A2 & A3), thereafter calculating shallow concentrated flow travel time for the 
mean shallow flow path (Area A4), from Table 3-5 / equations 3.5 & 3.6 from 
the FMDM. The flow was then calculated as channelized/pipe flow, where it 
is expected to flow through basin’s existing thalweg to a proposed swale within 
area A9, with calculation 3.8 of the FMDM, equation 3.8 was then utilized 
iteratively down the proposed storm drain system until confluence with the 
second largest basin of the tributary. The TOC established at such point was 
then applied to the ancillary basins and no further time was provided to the 
system as a means of conservation. The total calculated/applied TOC was 38 
minutes and 32 seconds, see calculations accompanying Appendix D - 

Exhibit 2.  The Hydrologic Soil group for the project soil type is presented in 

Appendix D - Exhibit 4 Soil Analysis. 
 
Hydraulic Toolbox 4.4 was used to calculate the normal depth in conveyance 
facilities. Hydraulics have been calculated using a Manning’s roughness of 
0.035 for grass lined swales, 0.050 for rock lines swales, and 0.012 for all 
pipes. The results indicate that the proposed drainage system has been sized to 
convey the design 10-yr flows adequately, see Appendix D - Exhibit 3. 
 

 

V. Source Control Measures 
Potential Source of 

Runoff Pollutants 

Structural Source 

Controls 

Operational Source Control 

BMPs 

Landscape/Outdoor 
Pesticide use 

See statement below Maintain landscaping using no 
pesticides. See applicable 
operation BMPs in Fact Sheet 
SC-41 “Building and Grounds 
Maintenance” in the CASQA 
Stormwater Quality Handbook. 

Private Road & Eva 
Access Road 

Drains across vegetation 
and into Bioretention 
Facility 

Prevent accumulation of litter 
and debris. Maintain swales and 
bioretention facilities. 

 For landscaped areas, existing trees and vegetation will be maintained to the maximum extent    

practicable.  Landscaped areas will be designed such that the use of pesticides will not be required.  

Refer to the Integrated Pest Management information for proper use of pesticides before use. 
 

VI. Stormwater Facility Maintenance 



 
 

The owner will be required to sign a maintenance agreement with the City of 
Calistoga for proper maintenance of all BMPs and submit annual maintenance 
reports to the City in compliance with the City’s NPDES requirements. 
 
Based on current costs of installation, we anticipate that the maintenance cost over 
an annual period for the proposed LID features will be $1.00 per square foot for a 
total of $7,430 per year. Since Adobe Associates, Incorporated, has no control over 
the cost of labor, materials, or equipment, or the contractor’s methods of determining 
prices, or market conditions, our opinions of probable maintenance cost provided 
herein are to be made on the basis of our experience and qualifications and represent 
our best judgment as design professionals familiar with the construction industry. 
Adobe Associates, Incorporated cannot, and does not, guarantee that the cost will not 
vary over time as of the date of this report. 
 
The owner shall be the party responsible for costs associated with Operations and 
Maintenance of the vegetated areas until such time that this responsibility is 
transferred to a subsequent owner. 
 
Some maintenance requirements for the landscape areas will include general cleanup 
to remove any trash and debris that has collected, prune plants, maintain the design 
surface elevation, control weeds using manual methods or natural herbicides, and 
add mulch as needed. 

 
 

VII. Construction Checklist  

 

Page # in Stormwater 

Control Plan 

Source Control/Treatment 

Control Measure 

Plan Sheet # 

3 Landscape/Outdoor pesticide use N/A 

3 Private Roads C3.0, C4.0 

 

VIII. Certifications 
The design of stormwater treatment facilities and other stormwater pollution control 
measures in this plan are in accordance with the current edition of the BASMAA 
Post-Construction Manual. 
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Vicinity Map
2400 Grant Street, Calistoga

Project Site
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Appendix B 
Stormwater Management Plan Exhibit 
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Appendix C 
Maintenance Agreement for Monitoring Stormwater BMP Facilities 

and Declaration of Covenants 
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Exhibit A 

Property Legal Description 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXHIBIT A - LEGAL DESCRIPTION

2400 Grant Street, Calistoga, CA
APN 011-010-057 "A Service You Can Count On!"
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EXHIBIT"A" 

Escrow Number: 00099368-LT 

Commencing at a point on the northeastern line of Grant street, distance thereon South 59 degrees East 20.045 
chains from the point intersection thereof with the southeastern line of Greenwood Avenue, running thence along 
said line of Grant Street, South 59 degrees East 8.005 chains; thence North 30 ¼ degrees East 22.37 chains; thence 
North 58 3/4 degrees West 8.005 chains, and thence South 30 ¼ degrees West 22.37 chains, more or less, to the 
point of commencement. 

Being Lot 3 and a portion of Lot 4 as the same are shown upon that certain map entitled "Map W.F. Fisher Tract, 
Calistoga, Napa Co. Cal.", filed April 17, 1897 in the office of the County Recorder of said Napa County. 

EXCEPTING THEREFROM the following described parcel: 

Beginning at a point on the southeasterly line of the lands of Ira S. Carter and Lois J. Carter, Trustees of the 
CARTER FAMILY TRUST dated October 1, 2001 as described by deed recorded October 10, 200 I under 
Document Number 2001-0035326, Napa County Records, from which point an untagged 3/4" inch iron pipe 
marking the most northerly comer of the lands of 1881 Mora, LLC as described by deed recorded July 18, 2002 
under Document Number 2002-0028547, Napa County Records, and as said lands are shown and delineated on 
"Map No. 5442, Record of Survey" filed December 11 , 2002 in Book 35 of Surveys, Page 26, Napa County 
Records, bears N 29°56'29" E, 30.00 feet; thence from said point of beginning and along said southeasterly line S 
29°56'29" W, 413.13 feet, to a¾ inch iron pipe tagged PLS 5769, marking the most westerly comer of said lands 
of 1881 Mora, LLC; thence leaving said southeasterly line of the lands of the CARTER FAMILY TRUST, N 
60°03 '31" W, 19.65 feet; thence parallel with and 19.65 feet northwesterly from, measured at right angles to, the 
southeasterly line of said lands of the CARTER FAMILY TRUST, N 29°56'29" E, 413.17 feet, to a point from 
which the point of beginning bears S 59°57'07" E, 19.65 feet; thence S 59°57'07" E, 19.65 feet, to the point of 
beginning. Containing 8118 square feet, more or less . 

TOGETHER WITH the following described parcel: 

Beginning at an untagged 3/4 inch iron pipe marking the most northerly comer of the lands of 1881 Mora, LLC as 
described by deed recorded July 18, 2002 under Document Number 2002-0028547, Napa County Records, as said 
lands are shown and delineated on "Map No. 5442, Record of Survey" filed December 11, 2002 in Book 35 of 
Surveys, Page 26, Napa County Records; thence from said point of beginning and along the northeasterly line of 
said lands of 1881 Mora, LLC, S 59°57'07" E, 270.61 feet, to a¾ inch iron pipe tagged PLS 5769, marking the 
most easterly comer of said lands of 1881 Mora, LLC, and from which point a nail and tag PLS 5769 in the 
centerline of Mora Avenue, bears S 59°57'07" E, 25.00 feet; thence along the southeasterly line of said lands of 
1881 Mora, LLC, S 29°59'00" W, 30.00 feet; thence leaving said southeasterly line, parallel with and 30.00 feet 
southwesterly from, measured at right angles to, the northeasterly line of said lands of 1881 Mora, LLC, N 
59°57'07" W, 270.59 feet, to a point in the northwesterly line of said lands of 1881 Mora, LLC; thence along said 
northwesterly line, N 29°56'29" E, 30.00 feet, to the point of beginning. Containing 8118 square feet, more or less. 

APN: 011-010-057 

\,? April 24, 2025 9-1-------------------------------,r----------....:--~---~---

I ~ 1 ~~.~~~,~~.~~£~t~~~s 
~ 1--------------------------------11 1220 N. Dutton Ave., Santa Rosa, CA 95401 

~ P. (707) 541-2300 F. (707) 541-2301 
~ Website: www.adobeinc.com 
,:.. 
;, ~ ..... ____________________________ ___......_ _______________ .. 
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Exhibit B 
BMP Location Map as Part of This Agreement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXHIBIT B - BMP LOCATION

2400 Grant Street, Calistoga, CA

APN 011-010-057

"A Service You Can Count On!"
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Exhibit B.1 
BMP Detail 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EXHIBIT B.1 - BIORETENTION

FACILITY DETAIL

2400 Grant Street, Calistoga, CA

APN 011-010-057

"A Service You Can Count On!"
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Exhibit C 
Operation and Maintenance Plan 
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I. Introduction 
 

A. Site Description 

The project is located at 2400 Grant Street in Calistoga, California. The parcel size is 

approximately 17.97 acres and is on a gently sloping site. Total area of 52,795 SF of 

impervious improvements have been proposed, including 17 parcels for single family 

residences & a private road.  

 

II. Designation of Responsible Individuals 
 

A. Designated Contact for Operation and Maintenance: 

Jeff Stone 

PO Box 472, Lafayette  

Petaluma, CA 94549 

(925) 383-7122 

 

B. Emergency Contact: 

Jeff Stone 

PO Box 472, Lafayette  

Petaluma, CA 94549 

(925) 383-7122 

 

 

III. Facilities to be Maintained 

 
A. Facility Description 

There is one bioretention facility on the site. All have the following features: 

 

• Min. 12 inches of Class 2 permeable, Caltrans specification 68-2.02F (3). 

• Min. 18 inches sand/compost mix. 

• Min. 6-inch-deep reservoir between top of soil elevation and top of bank.  

• Planting (per BASMAA standards). 

 

I. Bioretention Facilities 

There is one bioretention facility on the site. Bioretention facilities are graded to be 

level and contain an 18” thick layer of sand/compost mix to provide stormwater 

treatment with a 12” thick layer of class 2 permeable base rock below it, to provide 

stormwater retention. Maintain facility using no pesticides or fertilizer. See applicable 

operation BMPs in Fact Sheet SC-41 “Building and Grounds Maintenance” in the 

CASQA Stormwater Quality Handbook. 

 

1. Bioretention Facility-1 (BR-1)  

BR-1 receives runoff from DMA-1, totaling 64,890 SF of impervious area, which 

includes the proposed roadway & pathways. Inflow is via sheet flow, storm drains, & 

vegetated swales. The required bioretention facility size for DMA-1 is 4,599 SF.  
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IV. Record Drawing of Grading and Drainage Plans 
 

Copies of “As-Built” construction drawings including facilities “As-Built” can be viewed 

at the Survey & Land Development Section at the Sonoma County Permit & Resources 

Management Department. 

 

V. Schedule of Maintenance Activities 
 

Some maintenance requirements for the drainage system will include general cleanup to 

remove any trash and debris that has collected, pruning plants to maintain the design 

surface elevation, control of weeds using manual methods or natural herbicides, and 

adding mulch as needed. We estimate annual maintenance costs will be in the range of 

$8,000 to $9,000.  

 

Table 1: BMP Inspection and Maintenance Schedules  

Inspection Activity 

Every 24 

Hours 

During 

Storm Event 

Monthly 
Bi-Annual 

(Oct/April) 
As Needed 

1. Inspect Bio-retention Facility x x   

2. Inspect Inlets x x   

3. Inspect Outlets x x   

4. Inspect Landscape Areas   x  

 

 

The stormwater treatment facilities extend from where stormwater flows into a swale or 

storm drain inlet to where it is discharged from a bio-retention facility. However, a 

blockage in the storm drain system will cause water to back up and not flow into the 

proposed bio-retention facility.  For this reason, inspection and maintenance of the storm 

drain system is considered part of the inspection and maintenance of the bio-retention 

facility. Normal functioning of these areas may involve retention of water for up to 72 

hours following significant storm events. 

 

STORM DRAIN SYSTEM 

 
Frequency Observation Maintenance Activity 

Before each 

rainy season 
and as stated 

in Table 1. 

 

Inspect the storm drain outfall. Look for obstructions, 

vegetation, debris, litter, sediment, etc. blocking the 

outfall. Check for bushes, trees, or other dense vegetation 

growing immediately in front of the outfall.    

Remove obstructions, 

etc. 

 

Before each 

rainy season 

and after the 

first heavy 

rain.    

Inspect the entire storm drain system from the upstream 

end to the outfall. Observe the flow of water. Any 

evidence of ponding in the inlets indicates a blockage. 

 

Find and remove any 

obstructions. Flushing 

may be necessary. 

 

--
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BIO RETENTION FACILITY  

 
Frequency Observation Maintenance Activity 

Before each 

rainy season 
and as stated 

in Table 1. 

 

 

Inspect inlets & overflows.      Remove any soil or debris 

blocking planter inlets or 

overflows. Remove trash that 

typically collects near inlets or 

gets caught in vegetation 

Inspect basin.       Prune or cut back plants for 

health and to ensure flow into 

inlets and across the surface of 

the facility. Remove and replant 

as necessary. When replanting, 

maintain the design surface 

elevation and minimize the 

introduction of soil 
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Appendix D 

Hydrological & Hydraulic Calculations  
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Exhibit 1 

Existing & Proposed Hydrology Maps 
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Exhibit 2 
Incremental Rational Method Drainage Study  

& Associated Calculations / Reference Material  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10

Project: 23270- 2400 Grant Street Date: 5/21/2025

Point of Travel Total Sum Q

Concentration Elevation Distance Slope V(ft/s) Time (min) Time (min) I C A Atotal AC AC (cfs)

10

ON SITE FLOW RATES
1 A 1 - - - - 7.00 7.00 2.74 0.28 0.41 0.41 0.11 0.11 0.31

2 A 2 - - - - 15.00 15.00 1.90 0.28 1.85 1.85 0.52 0.52 0.98

2 A 3 15.00 15.00 1.90 0.28 2.30 2.30 0.65 0.65 1.23

5 A 4 6.7 478 0.014 1.91 4.17 19.17 1.69 0.28 2.15 2.15 0.60 0.60 1.02

15+4.17=19.17

5 3.23

3 A 5 - - - - 15.00 19.17 1.69 0.28 0.64 0.64 0.18 0.18 0.30

5 A 6 4.2 254 0.017 2.07 2.07 19.17 1.69 0.28 0.78 0.78 0.22 0.22 0.37

5 3.91

4 A 7 - - - - 15.00 19.17 1.69 0.47 0.82 0.82 0.39 0.39 0.65

5 A 8 7.5 610 0.012 1.79 1.79 19.17 1.69 0.28 2.06 2.06 0.58 0.58 0.98

5 5.54

6 A 9 - - - - 8.22 27.39 1.43 0.28 1.22 1.22 0.34 0.34 0.49

19.17+8.22=27.39

8 6.03

7 A 10 - - - - 15.00 27.39 1.43 0.28 1.38 1.38 0.39 0.39 0.55

7 A 11 - - - - 15.00 27.39 1.43 0.28 2.28 2.28 0.64 0.64 0.91

8 A 12 5 769 0.007 1.30 1.30 27.39 1.43 0.28 2.59 2.59 0.73 0.73 1.04

8 8.53

8 8.84

9 A 13 - - - - 7.24 34.63 1.28 0.28 1.08 1.08 0.30 0.30 0.39

9 3.90 9.23

10 A 14 - - - - 15.00 38.53 1.22 0.28 1.99 1.99 0.56 0.56 0.68

34.63+3.90=38.53

10 9.91

11 A 16 - - - - 15.00 38.53 1.22 0.47 0.57 0.57 0.27 0.27 0.32

11 10.23

Total Flow to SWALE-1, DI,1  & SD-1

Overland Flow to POC 2

Shallow Concentrated Flow to A9

Overland Flow to POC 2

Combines A2, A3, & A4 Overland Flow to A4

Overland Flow to A6

Shallow Concentrated Flow to A9

Combines POC 2, 3, & 4 Shallow Concentrated Flow to A9

Overland Flow to A8

Combines POC 5 & 6

Incremental Rational Method Drainage Study            
-Yr Storm Event Post Construction

RemarksArea

year

Shallow Concentrated Flow to A9

Overland Flow to A12

See Calculations*

Shallow Concentrated Flow to A9

Overland Flow to SWALE-2

Overland Flow to A12

Combines POC 9 & 10

Combines POC 10 & 11 Total Flow to SD-5

Total Flow to SWALE-3 & DI-3

Total Flow to SWALE-4 & DI-4

Total Flow to SD-4

Combines POC 7 & 8 Total Flow to DI-2

Shallow Flow to DI-2

Total Flow to DI-5

Combines POC 2, 3, 4, 5, & 6 Total Flow to SWALE-2, Total Swale Flow to DI-2

Combines POC 1, 7, & 8 Total Flow to SD-2

Total Flow to SD-3

See Calculations*

Combines POC 8 & 9



Point of Travel Total Sum Q

Concentration Elevation Distance Slope V(ft/s) Time (min) Time (min) I C A Atotal AC AC (cfs)

12 A 17 - - - - 10.00 38.53 1.22 0.47 0.21 0.21 0.10 0.10 0.12

12 10.35

13 A 18 - - - - 15.00 38.53 1.22 0.28 1.97 1.97 0.55 0.55 0.67

14 A 19 - - - - 15.00 38.53 1.22 0.28 1.73 1.73 0.48 0.48 0.59

14 1.26

15 A 20 - - - - 15.00 38.53 1.22 0.28 1.14 1.14 0.32 0.32 0.39

15 1.65

16 A 21 - - - - 15.00 38.53 1.22 0.28 2.98 2.98 0.84 0.84 1.02

17 2.66

18 A 22 - - - - 15.00 38.53 1.22 0.28 0.94 0.94 0.26 0.26 0.32

18 10.67

19 A 23 - - - - 15.00 38.53 1.22 0.28 0.93 0.93 0.26 0.26 0.32

19 10.99

20 A 24 - - - - 10.00 38.53 1.22 0.47 0.40 0.40 0.19 0.19 0.23

20 11.22

21 A 25 - - - - 10.00 38.53 1.22 0.47 0.28 0.28 0.13 0.13 0.16

21 11.38

22 A 26 - - - - 15.00 38.53 1.22 0.47 0.94 0.94 0.44 0.44 0.53

22 11.91

23 A 27 - - - - 15.00 38.53 1.22 0.47 0.53 0.53 0.25 0.25 0.30

23 2.97

24 A 28 - - - - 10.00 38.53 1.22 0.47 0.41 0.41 0.19 0.19 0.24

24 15.12

26 A 29 - - - - 15.00 38.53 1.22 0.28 1.45 1.45 0.41 0.41 0.49

27 A 30 - - - - 15.00 38.53 1.22 0.28 3.08 3.08 0.86 0.86 1.05

27 1.54

Combines POC 14 & 15 Total Flow to SWALE-8

Combines POC 12 & 18 Total Flow to DI-7 & SD-7

Combines POC 18 & 19 Total Flow to DI-8 & SD-8

Combines POC 20 & 21 Total Flow to SD-10

RemarksArea

Total Flow to DI-6

Total Flow to SWALE-6

Overland Flow to SWALE-7

Combines POC 13 & 14 Total Flow to SWALE-7

Overland Flow to DI-11

Combines POC 21 & 22 Total Flow to SD-11

Overland Flow to DI-8

Overland Flow to DI-9

Overland Flow to SWALE-8

Combines POC 14, 15, & 16 Total Flow to DI-12 & SD-12

Total Flow to SWALE-9

Total Flow to SWALE-10

Combines POC 17 & 23 Total Flow to DI-13 & SD-13

Overland Flow toSWALE-11

Combines POC 26 & 27 Total Flow to SWALE-11

Combines POC 23 & 24 Total Flow to Bioretention, DI-14, & SD-14

Overland Flow to DI-13

Overland Flow to DI-14 & SD-14

Overland Flow to A30

Combines POC 11 & 12 Total Flow to SD-6

Combines POC 19 & 20 Total Flow to SD-9

Total Flow to DI-10

28 A 31 - - - - 10.00 38.53 1.22 0.28 0.40 0.40 0.11 0.11 0.14

29 A 32 - - - - 15.00 38.53 1.22 0.28 1.84 1.84 0.51 0.51 0.63

29 2.30

30 A 33 - - - - 15.00 38.53 1.22 0.28 0.57 0.57 0.16 0.16 0.19

31 A 34 - - - - 15.00 38.53 1.22 0.28 0.92 0.92 0.26 0.26 0.31

31 2.81

32 A 35 - - - - 15.00 38.53 1.22 0.47 0.54 0.54 0.25 0.25 0.31

32 3.12

33 A 36 - - - - 15.00 38.53 1.22 0.47 1.85 1.85 0.87 0.87 1.06

33 1.06

34 A 37 - - - - 15.00 38.53 1.22 0.47 0.64 0.64 0.30 0.30 0.37

34 4.54

Combines POC 27, 28, & 29 Total Flow to SWALE-12

Overland Flow to A34

Overland Flow to A32

Overland Flow to SWALE-12

Overland Flow to SWALE-13

Combines POC 31 & 32

Combines POC 32, 33, & 34 Total Flow to SWALE-15

Total Flow to SWALE-13

Overland Flow to SWALE-14 & SWALE-15

Overland Flow to SWALE-15

POC 33 Total Flow to SWALE-14

Overland Flow to SWALE-13

Combines POC 29, 30, & 31 Lateral Inflow to SWALE-13

Ex 1 Ex A 1 - - - - 15.00 38.53 1.22 0.28 33.31 33.31 9.33 9.33 11.33

Ex 1 11.33

Overland Flow to SWALE-15

From Existing Hydrology Map Total Flow to SWALE-15

PREPOST



ON SITE - POST CONSTRUCTION RUNOFF COEFFICIENT

ACRES C t (min)

LAND 

USE* SOIL TYPE

AVE 

SLOPE (%) *Land Use Designation Rainfall Intensity vs Duration

A 1 0.41 0.28 7.00 R B 0-2 0.476

A 2 1.85 0.28 15.00 R B 0-2 HD - High Density

A 3 2.30 0.28 15.00 R B 0-2 LD - Low Density

A 4 2.15 0.28 15.00 R B 0-2 MD - Medium Density I = intensity (in/hour)
A 5 0.64 0.28 15.00 R B 0-2 MLD - Medium/Low Density

A 6 0.78 0.28 15.00 R B 0-2 R - Rural t = time of concentration (minutes)
A 7 0.82 0.47 15.00 LD B 0-2 B/C - Business or Commercial

A 8 2.06 0.28 15.00 R B 0-2 I - Industrial

A 9 1.22 0.28 15.00 R B 0-2 P - Parks and Recreation

A 10 1.38 0.28 15.00 R B 0-2 AG - Agricultural or Open Space

A 11 2.28 0.28 15.00 R B 0-2

A 12 2.59 0.28 15.00 R B 0-2 Reference Table C-1  of the Sonoma County FMDM, 2020. 

A 13 1.08 0.28 15.00 R B 0-2

A 14 1.99 0.28 15.00 R B 0-2

A 15 N/A 0.00 0.00 LD B 0-2

A 16 0.57 0.47 15.00 LD B 0-2

A 17 0.21 0.47 10.00 LD B 0-2

A 18 1.97 0.28 15.00 R B 0-2

A 19 1.73 0.28 15.00 R B 0-2

A 20 1.14 0.28 15.00 R B 0-2

A 21 2.98 0.28 15.00 R B 0-2

A 22 0.94 0.28 15.00 R B 0-2

A 23 0.93 0.28 15.00 R B 0-2

A 24 0.40 0.47 10.00 LD B 0-2

A 25 0.28 0.47 10.00 LD B 0-2

A 26 0.94 0.47 15.00 LD B 0-2

A 27 0.53 0.47 15.00 LD B 0-2

A 28 0.41 0.47 10.00 LD B 0-2

A 29 1.45 0.28 15.00 R B 0-2

A 30 3.08 0.28 15.00 R B 0-2

A 31 0.40 0.28 10.00 R B 0-2

A 32 1.84 0.28 15.00 R B 0-2

A 33 0.57 0.28 15.00 R B 0-2

A 34 0.92 0.28 15.00 R B 0-2

A 35 0.54 0.47 15.00 LD B 0-2

A 36 1.85 0.47 15.00 LD B 0-2

A 37 0.64 0.47 15.00 LD B 0-2
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100

Project: 23270- 2400 Grant Street Date: 5/21/2025

Point of Travel Total Sum Q

Concentration Elevation Distance Slope V(ft/s) Time (min) Time (min) I C A Atotal AC AC (cfs)

100

ON SITE FLOW RATES
1 A 1 - - - - 7.00 7.00 3.94 0.28 0.41 0.41 0.11 0.11 0.45

2 A 2 - - - - 15.00 15.00 2.74 0.28 1.85 1.85 0.52 0.52 1.42

2 A 3 15.00 15.00 2.74 0.28 2.30 2.30 0.65 0.65 1.77

5 A 4 6.7 478 0.014 1.91 4.17 19.17 2.44 0.28 2.15 2.15 0.60 0.60 1.47

15+4.17=19.17

5 4.65

3 A 5 - - - - 15.00 19.17 2.44 0.28 0.64 0.64 0.18 0.18 0.44

5 A 6 4.2 254 0.017 2.07 2.07 19.17 2.44 0.28 0.78 0.78 0.22 0.22 0.53

5 5.62

4 A 7 - - - - 15.00 19.17 2.44 0.47 0.82 0.82 0.39 0.39 0.94

5 A 8 7.5 610 0.012 1.79 1.79 19.17 2.44 0.28 2.06 2.06 0.58 0.58 1.40

5 7.96

6 A 9 - - - - 8.22 27.39 2.05 0.28 1.22 1.22 0.34 0.34 0.70

19.17+8.22=27.39

8 8.67

7 A 10 - - - - 15.00 27.39 2.05 0.28 1.38 1.38 0.39 0.39 0.79

7 A 11 - - - - 15.00 27.39 2.05 0.28 2.28 2.28 0.64 0.64 1.31

8 A 12 5 769 0.007 1.30 1.30 27.39 2.05 0.28 2.59 2.59 0.73 0.73 1.49

8 12.26

8 12.71

9 A 13 - - - - 7.24 34.63 1.84 0.28 1.08 1.08 0.30 0.30 0.56

9 3.90 13.27

10 A 14 - - - - 15.00 38.53 1.74 0.28 1.99 1.99 0.56 0.56 0.97

34.63+3.90=38.53

10 14.24

11 A 16 - - - - 15.00 38.53 1.74 0.47 0.57 0.57 0.27 0.27 0.47

11 14.71

Total Flow to DI-5

Combines POC 10 & 11 Total Flow to SD-5

See Calculations*

Total Flow to SWALE-3 & DI-3

Combines POC 8 & 9 Total Flow to SD-3

Total Flow to SWALE-4 & DI-4

Combines POC 9 & 10 Total Flow to SD-4

Overland Flow to A12

Overland Flow to A12

Shallow Flow to DI-2

Combines POC 7 & 8 Total Flow to DI-2

Combines POC 1, 7, & 8 Total Flow to SD-2

Combines POC 5 & 6 Shallow Concentrated Flow to A9

See Calculations*

Overland Flow to SWALE-2

Combines POC 2, 3, 4, 5, & 6 Total Flow to SWALE-2, Total Swale Flow to DI-2

Overland Flow to A6

Shallow Concentrated Flow to A9

Combines POC 2, 3, & 4 Shallow Concentrated Flow to A9

Overland Flow to A8

Shallow Concentrated Flow to A9

Total Flow to SWALE-1, DI,1  & SD-1

Overland Flow to POC 2

Overland Flow to POC 2

Shallow Concentrated Flow to A9

Combines A2, A3, & A4 Overland Flow to A4

Incremental Rational Method Drainage Study            
-Yr Storm Event Post Construction

Area Remarks

year



Point of Travel Total Sum Q

Concentration Elevation Distance Slope V(ft/s) Time (min) Time (min) I C A Atotal AC AC (cfs)

12 A 17 - - - - 10.00 38.53 1.74 0.47 0.21 0.21 0.10 0.10 0.17

12 14.88

13 A 18 - - - - 15.00 38.53 1.74 0.28 1.97 1.97 0.55 0.55 0.96

14 A 19 - - - - 15.00 38.53 1.74 0.28 1.73 1.73 0.48 0.48 0.84

14 1.81

15 A 20 - - - - 15.00 38.53 1.74 0.28 1.14 1.14 0.32 0.32 0.56

15 2.37

16 A 21 - - - - 15.00 38.53 1.74 0.28 2.98 2.98 0.84 0.84 1.46

17 3.82

18 A 22 - - - - 15.00 38.53 1.74 0.28 0.94 0.94 0.26 0.26 0.46

18 15.34

19 A 23 - - - - 15.00 38.53 1.74 0.28 0.93 0.93 0.26 0.26 0.46

19 15.79

20 A 24 - - - - 10.00 38.53 1.74 0.47 0.40 0.40 0.19 0.19 0.33

20 16.12

21 A 25 - - - - 10.00 38.53 1.74 0.47 0.28 0.28 0.13 0.13 0.23

21 16.36

22 A 26 - - - - 15.00 38.53 1.74 0.47 0.94 0.94 0.44 0.44 0.77

22 17.12

23 A 27 - - - - 15.00 38.53 1.74 0.47 0.53 0.53 0.25 0.25 0.44

23 4.26

24 A 28 - - - - 10.00 38.53 1.74 0.47 0.41 0.41 0.19 0.19 0.34

24 21.72

26 A 29 - - - - 15.00 38.53 1.74 0.28 1.45 1.45 0.41 0.41 0.71

27 A 30 - - - - 15.00 38.53 1.74 0.28 3.08 3.08 0.86 0.86 1.50

27 2.21

Overland Flow to DI-14 & SD-14

Combines POC 23 & 24 Total Flow to Bioretention, DI-14, & SD-14

Overland Flow to A30

Overland Flow toSWALE-11

Combines POC 26 & 27 Total Flow to SWALE-11

Overland Flow to DI-11

Combines POC 21 & 22 Total Flow to SD-11

Overland Flow to DI-13

Combines POC 17 & 23 Total Flow to DI-13 & SD-13

Overland Flow to DI-9

Combines POC 19 & 20 Total Flow to SD-9

Total Flow to DI-10

Combines POC 20 & 21 Total Flow to SD-10

Total Flow to SWALE-10

Combines POC 12 & 18 Total Flow to DI-7 & SD-7

Overland Flow to DI-8

Combines POC 18 & 19 Total Flow to DI-8 & SD-8

Overland Flow to SWALE-8

Combines POC 14 & 15 Total Flow to SWALE-8

Total Flow to SWALE-9

Combines POC 14, 15, & 16 Total Flow to DI-12 & SD-12

Combines POC 11 & 12 Total Flow to SD-6

Total Flow to SWALE-6

Overland Flow to SWALE-7

Combines POC 13 & 14 Total Flow to SWALE-7

Area Remarks

Total Flow to DI-6

28 A 31 - - - - 10.00 38.53 1.74 0.28 0.40 0.40 0.11 0.11 0.20

29 A 32 - - - - 15.00 38.53 1.74 0.28 1.84 1.84 0.51 0.51 0.90

29 3.31

30 A 33 - - - - 15.00 38.53 1.74 0.28 0.57 0.57 0.16 0.16 0.28

31 A 34 - - - - 15.00 38.53 1.74 0.28 0.92 0.92 0.26 0.26 0.45

31 4.03

32 A 35 - - - - 15.00 38.53 1.74 0.47 0.54 0.54 0.25 0.25 0.44

32 4.47

33 A 36 - - - - 15.00 38.53 1.74 0.47 1.85 1.85 0.87 0.87 1.52

33 1.52

34 A 37 - - - - 15.00 38.53 1.74 0.47 0.64 0.64 0.30 0.30 0.52

34 6.51

Overland Flow to SWALE-15

Combines POC 32, 33, & 34 Total Flow to SWALE-15

Overland Flow to SWALE-13

Combines POC 31 & 32 Total Flow to SWALE-13

Overland Flow to SWALE-14 & SWALE-15

POC 33 Total Flow to SWALE-14

Overland Flow to A34

Overland Flow to SWALE-13

Combines POC 29, 30, & 31 Lateral Inflow to SWALE-13

Overland Flow to A32

Overland Flow to SWALE-12

Combines POC 27, 28, & 29 Total Flow to SWALE-12

Ex 1 Ex A 1 - - - - 15.00 38.53 1.74 0.28 33.31 33.31 9.33 9.33 16.27

Ex 1 16.27From Existing Hydrology Map Total Flow to SWALE-15

Overland Flow to SWALE-15

PREPOST



ON SITE - POST CONSTRUCTION RUNOFF COEFFICIENT

ACRES C t (min)

LAND 

USE* SOIL TYPE

AVE 

SLOPE (%) *Land Use Designation Rainfall Intensity vs Duration

A 1 0.41 0.28 7.00 R B 0-2 0.478

A 2 1.85 0.28 15.00 R B 0-2 HD - High Density

A 3 2.30 0.28 15.00 R B 0-2 LD - Low Density

A 4 2.15 0.28 15.00 R B 0-2 MD - Medium Density I = intensity (in/hour)
A 5 0.64 0.28 15.00 R B 0-2 MLD - Medium/Low Density

A 6 0.78 0.28 15.00 R B 0-2 R - Rural t = time of concentration (minutes)
A 7 0.82 0.47 15.00 LD B 0-2 B/C - Business or Commercial

A 8 2.06 0.28 15.00 R B 0-2 I - Industrial

A 9 1.22 0.28 15.00 R B 0-2 P - Parks and Recreation

A 10 1.38 0.28 15.00 R B 0-2 AG - Agricultural or Open Space

A 11 2.28 0.28 15.00 R B 0-2

A 12 2.59 0.28 15.00 R B 0-2 Reference Table C-1  of the Sonoma County FMDM, 2020. 

A 13 1.08 0.28 15.00 R B 0-2

A 14 1.99 0.28 15.00 R B 0-2

A 15 N/A 0.00 0.00 LD B 0-2

A 16 0.57 0.47 15.00 LD B 0-2

A 17 0.21 0.47 10.00 LD B 0-2

A 18 1.97 0.28 15.00 R B 0-2

A 19 1.73 0.28 15.00 R B 0-2

A 20 1.14 0.28 15.00 R B 0-2

A 21 2.98 0.28 15.00 R B 0-2

A 22 0.94 0.28 15.00 R B 0-2

A 23 0.93 0.28 15.00 R B 0-2

A 24 0.40 0.47 10.00 LD B 0-2

A 25 0.28 0.47 10.00 LD B 0-2

A 26 0.94 0.47 15.00 LD B 0-2

A 27 0.53 0.47 15.00 LD B 0-2

A 28 0.41 0.47 10.00 LD B 0-2

A 29 1.45 0.28 15.00 R B 0-2

A 30 3.08 0.28 15.00 R B 0-2

A 31 0.40 0.28 10.00 R B 0-2

A 32 1.84 0.28 15.00 R B 0-2

A 33 0.57 0.28 15.00 R B 0-2

A 34 0.92 0.28 15.00 R B 0-2

A 35 0.54 0.47 15.00 LD B 0-2

A 36 1.85 0.47 15.00 LD B 0-2

A 37 0.64 0.47 15.00 LD B 0-2
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https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html

Project: 2400 Grant St. Date: 5/21/2025

JN: 23270 Designer: DL

Location: Calistoga, CA

Duration (min) 10-yr 100-yr

5 3.23                     4.66                     

10 2.32                     3.34                     

15 1.87                     2.69                     

30 1.37                     1.97                     

60 0.99                     1.42                     

Rainfall Intensity vs Duration

I = intensity (in/hour)
t = time of concentration/ rainfall duration (minutes)

10-Year Trendline Values

a = 6.910

b = -0.476

100-Year Trendline Values

a = 9.9924

b = -0.478

Intensity Duration Frequency Curve (IDF Curve)
NOAA Atlas 14 Point Precipitation Frequency Estimates
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(20250521)

NOAA Atlas 14 Data Rainfall Intensity (in/hr)

y = 6.9096x-0.476

y = 9.9924x-0.478
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Channel Flow Velocity Calculations

Area Conveyance Length Delta Slope Manning's Hydraulic RadiusVelocity

A9 Swale-2 198 2.9 0.0146 0.035 0.57 0.557973

A13 SD-2 199 1 0.0050 0.012 0.395 0.457774

A14 SD-3 175 0.88 0.0050 0.012 0.505 0.748495

Channel Flow Travel Time Calculations

Area Conveyance Length Velocity Manning's Travel Time (Min)

A9 Swale-3 198 0.4017 0.035 8.22

A13 SD-2 199 0.4578 0.012 7.24

A14 SD-3 175 0.7485 0.012 3.90

[Equation 3 .,8] 

Ii/ Is the avera,ge horl ro ntal velo-City In the ,c:ron Sit!~l:011 llt/~); 

11 Is the Manning's r,ou!1)hn~s c:oeff lctent or HMa rml n.g's nw (dlmenslonles.sl; 

S Is the f action slope (ft/ft); and 

R IHhe 1'1-ydraullc rad'lus [ftl. 

Where, 

t. 
t.,=--.-

V""60 (Eqootion 3.1:0I 

tp ls the pipe and/or channel flow 'liravel ' me jm lnl; 

t ,. i s, the leng~h o f pipe 1ft); a111!1 

Ii/ l :1, the velo ty lft/secj. 
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Exhibit 3 
Drainage Conveyance System Capacity Calculations  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Hydraulic Analysis Report

Project Data

Project Title: 23270 2400 Grant St.

Designer: DL

Project Date: Wednesday, April 23, 2025

Project Units:  U.S. Customary Units

Notes:

Channel Analysis: SD-1 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 1.5000 ft 

Longitudinal Slope: 0.0030 ft/ft 

Manning's n:  0.0120 

Depth: 1.4900 ft 

Result Parameters 

Flow: 6.4491 cfs 

Area of Flow: 1.7655 ft^2 

Wetted Perimeter: 4.4672 ft 

Hydraulic Radius: 0.3952 ft 

Average Velocity: 3.6528 ft/s 

Top Width: 0.2441 ft 

Froude Number:  0.2394 

Critical Depth: 0.9822 ft 

Critical Velocity: 5.2594 ft/s 

Critical Slope: 0.0055 ft/ft 

Critical Top Width: 1.43 ft 

Calculated Max Shear Stress: 0.2789 lb/ft^2 

Calculated Avg Shear Stress: 0.0740 lb/ft^2 



Channel Analysis: SD-2 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 9.1300 cfs 

Result Parameters 

Depth: 1.0315 ft 

Area of Flow: 1.6338 ft^2 

Wetted Perimeter: 3.2046 ft 

Hydraulic Radius: 0.5098 ft 

Average Velocity: 5.5884 ft/s 

Top Width: 1.9990 ft 

Froude Number:  1.0894 

Critical Depth: 1.0791 ft 

Critical Velocity: 5.2810 ft/s 

Critical Slope: 0.0043 ft/ft 

Critical Top Width: 1.99 ft 

Calculated Max Shear Stress: 0.3218 lb/ft^2 

Calculated Avg Shear Stress: 0.1591 lb/ft^2 



Channel Analysis: SD-3 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 9.8300 cfs 

Result Parameters 

Depth: 1.0786 ft 

Area of Flow: 1.7278 ft^2 

Wetted Perimeter: 3.2989 ft 

Hydraulic Radius: 0.5237 ft 

Average Velocity: 5.6894 ft/s 

Top Width: 1.9938 ft 

Froude Number:  1.0771 

Critical Depth: 1.1211 ft 

Critical Velocity: 5.4238 ft/s 

Critical Slope: 0.0044 ft/ft 

Critical Top Width: 1.99 ft 

Calculated Max Shear Stress: 0.3365 lb/ft^2 

Calculated Avg Shear Stress: 0.1634 lb/ft^2 



Channel Analysis: SD-4 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 10.5000 cfs 

Result Parameters 

Depth: 1.1234 ft 

Area of Flow: 1.8170 ft^2 

Wetted Perimeter: 3.3891 ft 

Hydraulic Radius: 0.5361 ft 

Average Velocity: 5.7787 ft/s 

Top Width: 1.9847 ft 

Froude Number:  1.0643 

Critical Depth: 1.1602 ft 

Critical Velocity: 5.5563 ft/s 

Critical Slope: 0.0045 ft/ft 

Critical Top Width: 1.97 ft 

Calculated Max Shear Stress: 0.3505 lb/ft^2 

Calculated Avg Shear Stress: 0.1673 lb/ft^2 



Channel Analysis: SD-5 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 10.8100 cfs 

Result Parameters 

Depth: 1.1441 ft 

Area of Flow: 1.8581 ft^2 

Wetted Perimeter: 3.4309 ft 

Hydraulic Radius: 0.5416 ft 

Average Velocity: 5.8179 ft/s 

Top Width: 1.9791 ft 

Froude Number:  1.0581 

Critical Depth: 1.1787 ft 

Critical Velocity: 5.6118 ft/s 

Critical Slope: 0.0046 ft/ft 

Critical Top Width: 1.97 ft 

Calculated Max Shear Stress: 0.3570 lb/ft^2 

Calculated Avg Shear Stress: 0.1690 lb/ft^2 



Channel Analysis: SD-6 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 10.9300 cfs 

Result Parameters 

Depth: 1.1522 ft 

Area of Flow: 1.8739 ft^2 

Wetted Perimeter: 3.4471 ft 

Hydraulic Radius: 0.5436 ft 

Average Velocity: 5.8327 ft/s 

Top Width: 1.9767 ft 

Froude Number:  1.0557 

Critical Depth: 1.1855 ft 

Critical Velocity: 5.6347 ft/s 

Critical Slope: 0.0046 ft/ft 

Critical Top Width: 1.97 ft 

Calculated Max Shear Stress: 0.3595 lb/ft^2 

Calculated Avg Shear Stress: 0.1696 lb/ft^2 



Channel Analysis: SD-7 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 1.5000 ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0120 

Flow: 5.2700 cfs 

Result Parameters 

Depth: 0.8852 ft 

Area of Flow: 1.0853 ft^2 

Wetted Perimeter: 2.6281 ft 

Hydraulic Radius: 0.4130 ft 

Average Velocity: 4.8560 ft/s 

Top Width: 1.4754 ft 

Froude Number:  0.9978 

Critical Depth: 0.8840 ft 

Critical Velocity: 4.8637 ft/s 

Critical Slope: 0.0050 ft/ft 

Critical Top Width: 1.48 ft 

Calculated Max Shear Stress: 0.2762 lb/ft^2 

Calculated Avg Shear Stress: 0.1288 lb/ft^2 



Channel Analysis: SD-8 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0100 ft/ft 

Manning's n:  0.0120 

Flow: 16.7400 cfs 

Result Parameters 

Depth: 1.2131 ft 

Area of Flow: 1.9938 ft^2 

Wetted Perimeter: 3.5711 ft 

Hydraulic Radius: 0.5583 ft 

Average Velocity: 8.3962 ft/s 

Top Width: 1.9541 ft 

Froude Number:  1.4648 

Critical Depth: 1.4746 ft 

Critical Velocity: 6.7417 ft/s 

Critical Slope: 0.0058 ft/ft 

Critical Top Width: 1.76 ft 

Calculated Max Shear Stress: 0.7570 lb/ft^2 

Calculated Avg Shear Stress: 0.3484 lb/ft^2 



Channel Analysis: SD-9 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0100 ft/ft 

Manning's n:  0.0120 

Flow: 17.3300 cfs 

Result Parameters 

Depth: 1.2413 ft 

Area of Flow: 2.0488 ft^2 

Wetted Perimeter: 3.6291 ft 

Hydraulic Radius: 0.5645 ft 

Average Velocity: 8.4588 ft/s 

Top Width: 1.9409 ft 

Froude Number:  1.4509 

Critical Depth: 1.5000 ft 

Critical Velocity: 6.8568 ft/s 

Critical Slope: 0.0060 ft/ft 

Critical Top Width: 1.73 ft 

Calculated Max Shear Stress: 0.7746 lb/ft^2 

Calculated Avg Shear Stress: 0.3523 lb/ft^2 



Channel Analysis: SD-10 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0100 ft/ft 

Manning's n:  0.0120 

Flow: 17.5000 cfs 

Result Parameters 

Depth: 1.2496 ft 

Area of Flow: 2.0647 ft^2 

Wetted Perimeter: 3.6461 ft 

Hydraulic Radius: 0.5663 ft 

Average Velocity: 8.4758 ft/s 

Top Width: 1.9367 ft 

Froude Number:  1.4466 

Critical Depth: 1.5078 ft 

Critical Velocity: 6.8873 ft/s 

Critical Slope: 0.0061 ft/ft 

Critical Top Width: 1.72 ft 

Calculated Max Shear Stress: 0.7797 lb/ft^2 

Calculated Avg Shear Stress: 0.3534 lb/ft^2 



Channel Analysis: SD-11 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0100 ft/ft 

Manning's n:  0.0120 

Flow: 17.8300 cfs 

Result Parameters 

Depth: 1.2655 ft 

Area of Flow: 2.0955 ft^2 

Wetted Perimeter: 3.6790 ft 

Hydraulic Radius: 0.5696 ft 

Average Velocity: 8.5089 ft/s 

Top Width: 1.9282 ft 

Froude Number:  1.4384 

Critical Depth: 1.5215 ft 

Critical Velocity: 6.9530 ft/s 

Critical Slope: 0.0062 ft/ft 

Critical Top Width: 1.71 ft 

Calculated Max Shear Stress: 0.7897 lb/ft^2 

Calculated Avg Shear Stress: 0.3554 lb/ft^2 



Channel Analysis: SD-12 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0100 ft/ft 

Manning's n:  0.0120 

Flow: 18.2000 cfs 

Result Parameters 

Depth: 1.2835 ft 

Area of Flow: 2.1301 ft^2 

Wetted Perimeter: 3.7164 ft 

Hydraulic Radius: 0.5731 ft 

Average Velocity: 8.5444 ft/s 

Top Width: 1.9180 ft 

Froude Number:  1.4288 

Critical Depth: 1.5361 ft 

Critical Velocity: 7.0292 ft/s 

Critical Slope: 0.0063 ft/ft 

Critical Top Width: 1.69 ft 

Calculated Max Shear Stress: 0.8009 lb/ft^2 

Calculated Avg Shear Stress: 0.3576 lb/ft^2 



Channel Analysis: SD-13 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 1.5000 ft 

Longitudinal Slope: 0.0030 ft/ft 

Manning's n:  0.0120 

Flow: 4.6100 cfs 

Result Parameters 

Depth: 0.9599 ft 

Area of Flow: 1.1943 ft^2 

Wetted Perimeter: 2.7818 ft 

Hydraulic Radius: 0.4293 ft 

Average Velocity: 3.8599 ft/s 

Top Width: 1.4400 ft 

Froude Number:  0.7469 

Critical Depth: 0.8247 ft 

Critical Velocity: 4.6311 ft/s 

Critical Slope: 0.0048 ft/ft 

Critical Top Width: 1.49 ft 

Calculated Max Shear Stress: 0.1797 lb/ft^2 

Calculated Avg Shear Stress: 0.0804 lb/ft^2 



Channel Analysis: SD-14 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0030 ft/ft 

Manning's n:  0.0120 

Flow: 4.9100 cfs 

Result Parameters 

Depth: 0.8369 ft 

Area of Flow: 1.2461 ft^2 

Wetted Perimeter: 2.8140 ft 

Hydraulic Radius: 0.4428 ft 

Average Velocity: 3.9403 ft/s 

Top Width: 1.9732 ft 

Froude Number:  0.8738 

Critical Depth: 0.7803 ft 

Critical Velocity: 4.3264 ft/s 

Critical Slope: 0.0039 ft/ft 

Critical Top Width: 1.95 ft 

Calculated Max Shear Stress: 0.1567 lb/ft^2 

Calculated Avg Shear Stress: 0.0829 lb/ft^2 



Channel Analysis: SD-15 

Notes:  

Input Parameters 

Channel Type:  Circular

Pipe Diameter: 2.0000 ft 

Longitudinal Slope: 0.0200 ft/ft 

Manning's n:  0.0120 

Flow: 23.3500 cfs 

Result Parameters 

Depth: 1.2022 ft 

Area of Flow: 1.9724 ft^2 

Wetted Perimeter: 3.5488 ft 

Hydraulic Radius: 0.5558 ft 

Average Velocity: 11.8384 ft/s 

Top Width: 1.9587 ft 

Froude Number:  2.0790 

Critical Depth: 1.7168 ft 

Critical Velocity: 8.1364 ft/s 

Critical Slope: 0.0084 ft/ft 

Critical Top Width: 1.39 ft 

Calculated Max Shear Stress: 1.5003 lb/ft^2 

Calculated Avg Shear Stress: 0.6936 lb/ft^2 



Channel Analysis: SWALE-1 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 0.3100 cfs 

Result Parameters 

Depth: 0.3889 ft 

Area of Flow: 0.3025 ft^2 

Wetted Perimeter: 1.7393 ft 

Hydraulic Radius: 0.1739 ft 

Average Velocity: 1.0247 ft/s 

Top Width: 1.5557 ft 

Froude Number:  0.4095 

Critical Depth: 0.2721 ft 

Critical Velocity: 2.0931 ft/s 

Critical Slope: 0.0403 ft/ft 

Critical Top Width: 1.09 ft 

Calculated Max Shear Stress: 0.1456 lb/ft^2 

Calculated Avg Shear Stress: 0.0651 lb/ft^2 



Channel Analysis: SWALE-2 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 6.6200 cfs 

Result Parameters 

Depth: 1.2258 ft 

Area of Flow: 3.0052 ft^2 

Wetted Perimeter: 5.4820 ft 

Hydraulic Radius: 0.5482 ft 

Average Velocity: 2.2028 ft/s 

Top Width: 4.9032 ft 

Froude Number:  0.4959 

Critical Depth: 0.9259 ft 

Critical Velocity: 3.8610 ft/s 

Critical Slope: 0.0268 ft/ft 

Critical Top Width: 3.70 ft 

Calculated Max Shear Stress: 0.4589 lb/ft^2 

Calculated Avg Shear Stress: 0.2052 lb/ft^2 



Channel Analysis: SWALE-3 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 0.3900 cfs 

Result Parameters 

Depth: 0.4239 ft 

Area of Flow: 0.3594 ft^2 

Wetted Perimeter: 1.8957 ft 

Hydraulic Radius: 0.1896 ft 

Average Velocity: 1.0853 ft/s 

Top Width: 1.6955 ft 

Froude Number:  0.4154 

Critical Depth: 0.2983 ft 

Critical Velocity: 2.1915 ft/s 

Critical Slope: 0.0391 ft/ft 

Critical Top Width: 1.19 ft 

Calculated Max Shear Stress: 0.1587 lb/ft^2 

Calculated Avg Shear Stress: 0.0710 lb/ft^2 



Channel Analysis: SWALE-4 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 0.6700 cfs 

Result Parameters 

Depth: 0.5193 ft 

Area of Flow: 0.5392 ft^2 

Wetted Perimeter: 2.3222 ft 

Hydraulic Radius: 0.2322 ft 

Average Velocity: 1.2425 ft/s 

Top Width: 2.0770 ft 

Froude Number:  0.4297 

Critical Depth: 0.3704 ft 

Critical Velocity: 2.4420 ft/s 

Critical Slope: 0.0364 ft/ft 

Critical Top Width: 1.48 ft 

Calculated Max Shear Stress: 0.1944 lb/ft^2 

Calculated Avg Shear Stress: 0.0869 lb/ft^2 



Channel Analysis: SWALE-5 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 1.5400 cfs 

Result Parameters 

Depth: 0.7094 ft 

Area of Flow: 1.0066 ft^2 

Wetted Perimeter: 3.1727 ft 

Hydraulic Radius: 0.3173 ft 

Average Velocity: 1.5299 ft/s 

Top Width: 2.8378 ft 

Froude Number:  0.4527 

Critical Depth: 0.5167 ft 

Critical Velocity: 2.8842 ft/s 

Critical Slope: 0.0325 ft/ft 

Critical Top Width: 2.07 ft 

Calculated Max Shear Stress: 0.2656 lb/ft^2 

Calculated Avg Shear Stress: 0.1188 lb/ft^2 



Channel Analysis: SWALE-6 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 2.3000 cfs 

Result Parameters 

Depth: 0.8246 ft 

Area of Flow: 1.3600 ft^2 

Wetted Perimeter: 3.6878 ft 

Hydraulic Radius: 0.3688 ft 

Average Velocity: 1.6912 ft/s 

Top Width: 3.2984 ft 

Froude Number:  0.4642 

Critical Depth: 0.6066 ft 

Critical Velocity: 3.1251 ft/s 

Critical Slope: 0.0309 ft/ft 

Critical Top Width: 2.43 ft 

Calculated Max Shear Stress: 0.3087 lb/ft^2 

Calculated Avg Shear Stress: 0.1381 lb/ft^2 



Channel Analysis: SWALE-7 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 3.1200 cfs 

Result Parameters 

Depth: 0.9245 ft 

Area of Flow: 1.7094 ft^2 

Wetted Perimeter: 4.1345 ft 

Hydraulic Radius: 0.4135 ft 

Average Velocity: 1.8252 ft/s 

Top Width: 3.6980 ft 

Froude Number:  0.4731 

Critical Depth: 0.6853 ft 

Critical Velocity: 3.3217 ft/s 

Critical Slope: 0.0296 ft/ft 

Critical Top Width: 2.74 ft 

Calculated Max Shear Stress: 0.3461 lb/ft^2 

Calculated Avg Shear Stress: 0.1548 lb/ft^2 



Channel Analysis: SWALE-8 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 1.0300 cfs 

Result Parameters 

Depth: 0.6101 ft 

Area of Flow: 0.7445 ft^2 

Wetted Perimeter: 2.7285 ft 

Hydraulic Radius: 0.2729 ft 

Average Velocity: 1.3835 ft/s 

Top Width: 2.4405 ft 

Froude Number:  0.4414 

Critical Depth: 0.4399 ft 

Critical Velocity: 2.6613 ft/s 

Critical Slope: 0.0343 ft/ft 

Critical Top Width: 1.76 ft 

Calculated Max Shear Stress: 0.2284 lb/ft^2 

Calculated Avg Shear Stress: 0.1022 lb/ft^2 



Channel Analysis: SWALE-9 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 5.2700 cfs 

Result Parameters 

Depth: 1.1253 ft 

Area of Flow: 2.5327 ft^2 

Wetted Perimeter: 5.0326 ft 

Hydraulic Radius: 0.5033 ft 

Average Velocity: 2.0808 ft/s 

Top Width: 4.5013 ft 

Froude Number:  0.4888 

Critical Depth: 0.8452 ft 

Critical Velocity: 3.6888 ft/s 

Critical Slope: 0.0276 ft/ft 

Critical Top Width: 3.38 ft 

Calculated Max Shear Stress: 0.4213 lb/ft^2 

Calculated Avg Shear Stress: 0.1884 lb/ft^2 



Channel Analysis: SWALE-10 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0350 

Flow: 1.2000 cfs 

Result Parameters 

Depth: 0.6686 ft 

Area of Flow: 0.8939 ft^2 

Wetted Perimeter: 2.9899 ft 

Hydraulic Radius: 0.2990 ft 

Average Velocity: 1.3424 ft/s 

Top Width: 2.6742 ft 

Froude Number:  0.4092 

Critical Depth: 0.4676 ft 

Critical Velocity: 2.7439 ft/s 

Critical Slope: 0.0336 ft/ft 

Critical Top Width: 1.87 ft 

Calculated Max Shear Stress: 0.2086 lb/ft^2 

Calculated Avg Shear Stress: 0.0933 lb/ft^2 



Channel Analysis: SWALE-11 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0350 

Flow: 2.1200 cfs 

Result Parameters 

Depth: 0.8276 ft 

Area of Flow: 1.3699 ft^2 

Wetted Perimeter: 3.7012 ft 

Hydraulic Radius: 0.3701 ft 

Average Velocity: 1.5476 ft/s 

Top Width: 3.3104 ft 

Froude Number:  0.4240 

Critical Depth: 0.5872 ft 

Critical Velocity: 3.0746 ft/s 

Critical Slope: 0.0312 ft/ft 

Critical Top Width: 2.35 ft 

Calculated Max Shear Stress: 0.2582 lb/ft^2 

Calculated Avg Shear Stress: 0.1155 lb/ft^2 



Channel Analysis: SWALE-12 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0050 ft/ft 

Manning's n:  0.0350 

Flow: 2.7700 cfs 

Result Parameters 

Depth: 0.9149 ft 

Area of Flow: 1.6741 ft^2 

Wetted Perimeter: 4.0916 ft 

Hydraulic Radius: 0.4092 ft 

Average Velocity: 1.6546 ft/s 

Top Width: 3.6596 ft 

Froude Number:  0.4311 

Critical Depth: 0.6535 ft 

Critical Velocity: 3.2435 ft/s 

Critical Slope: 0.0301 ft/ft 

Critical Top Width: 2.61 ft 

Calculated Max Shear Stress: 0.2855 lb/ft^2 

Calculated Avg Shear Stress: 0.1277 lb/ft^2 



Channel Analysis: SWALE-13 

Notes:  

Input Parameters 

Channel Type:  Triangular

Side Slope 1 (Z1): 2.0000 ft/ft 

Side Slope 2 (Z2): 2.0000 ft/ft 

Longitudinal Slope: 0.0060 ft/ft 

Manning's n:  0.0350 

Flow: 1.8300 cfs 

Result Parameters 

Depth: 0.7569 ft 

Area of Flow: 1.1457 ft^2 

Wetted Perimeter: 3.3848 ft 

Hydraulic Radius: 0.3385 ft 

Average Velocity: 1.5973 ft/s 

Top Width: 3.0275 ft 

Froude Number:  0.4576 

Critical Depth: 0.5536 ft 

Critical Velocity: 2.9855 ft/s 

Critical Slope: 0.0318 ft/ft 

Critical Top Width: 2.21 ft 

Calculated Max Shear Stress: 0.2834 lb/ft^2 

Calculated Avg Shear Stress: 0.1267 lb/ft^2 
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Exhibit 4 
Soil Analysis 
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Appendix E.  
 

ASSESSMENT OF THE BUILDING ON 2400 GRANT ST. 

 

 

Assessment of Building Within the Vineyard Oaks Subdivision Project Area 

Located in the City of Calistoga, Napa County prepared by Greg Matuzak 

Environmental Consulting LLC on May 22, 2024 

  



From:  Greg Matuzak Environmental Consulting LLC 

  Greg Matuzak, Principal Biologist 

P.O. Box 2016 

Nevada City, CA 95959  

Phone: (530) 557-5077 

Email: gmatuzak@gmail.com 

 

To:  Brian Griggs 

  Griggs Group 

Email: brian@griggsgroup.com 

Phone: (925) 580-4902 

 

Date:  May 22, 2024 

 

Re:  Assessment of Building Within the Vineyard Oaks Subdivision Project Area 

Located in the City of Calistoga, Napa County 

 

This Building Assessment Technical Memorandum (Tech Memo) has been developed in 

response to a comment from the City of Calistoga on the May 8, 2024 Technical 

Memorandum regarding the 2400 Grant Street Development Project Preliminary CEQA 

Review for April 2024 Submittal. Included in the City of Calistoga’s comments on the 

Vineyard Oaks Subdivision Project (Project) in the City of Calistoga in Napa County is the 

following regarding historical resources: 

• Historic Resources Memorandum. As the structure proposed for demolition 

is over 45 years old, a review from a qualified historian is required to 

document that the project would not have a significant impact on an 

eligible historic resource. As an alternative to a Historic Resource Evaluation, 

a memorandum can be provided that includes a review of the structure 

based on California Register of Historical Resources (CRHR) criteria with a 

determination of eligibility. 

 

Response to Comment 

Based on the previous review of the Project area by the City of Calistoga as part 

of the CEQA analysis covering the Vineyard Oaks Subdivision Project (dated January 

28, 2008), the City of Calistoga concluded the following:  

• “no historical resources were recorded within the Vineyard Oaks project area 

itself, though two historical resources were identified and recorded within a ¼ 

mile radius” and  

 



• “existing standing structures on the property including the modular home, 

outbuilding, and water tank appeared to have been constructed relatively 

recently and were not deemed to comprise historic resources. No impact to 

historical resources is anticipated since the proposed pipeline outfall will be 

constructed on the southwest side of the bridge so as to avoid any modification 

to it.” 

 

The updated Project being reviewed by the City of Calistoga now includes the 

demolition of the outbuilding described above from the 2008 CEQA documentation 

covering the previous assessment for the Project. The City of Calistoga review (from 

May 8, 2024) states that the building to be demolished is older than the 45 year old 

criteria for assessing the structure as a potential historical resource. However, based on 

the attached Building Permit from the City of Calistoga Building Department, the 

building to be demolished was permitted to be built in 1984, approximately 40 years 

ago, which makes it less than the required 45 year threshold. However, the 1984 Building 

Permit was for the attachment of a new structure to an existing structure that is 

approximately 10 feet by 20 feet (see attached photos showing the light colored newer 

structure from 1984 and the older darker structure that was there prior to 1984). 

Therefore, this Tech Memo clarifies that the older approximately 200 square 

foot darker structure is not eligible as a historical resource within the federal or State 

of California Register of Historical Resources. To be eligible for inclusion in the 

California Register of Historical Resources, the following criterion must be met: 

• Associated with events that have made a significant contribution to the broad 

patterns of local or regional history or the cultural heritage of California or the 

United States (Criterion 1). 

 

• Associated with the lives of persons important to local, California or national 

history (Criterion 2). 

 

• Embodies the distinctive characteristics of a type, period, region or method of 

construction or represents the work of a master or possesses high artistic values 

(Criterion 3). 

 

• Has yielded, or has the potential to yield, information important to the prehistory 

or history of the local area, California or the nation (Criterion 4).   

 

Clearly, the 200 square foot shed does not meet any of the required criterion 

listed above. The original shed (darker structure in the attached photos) is not 

associated with any events that have made a significant contribution to the broad 

patterns of local or regional patterns of cultural heritage. The existing shed is not 



associated with lives important to local, California, or national history and therefore, 

on that criterion alone, the existing shed that is 45+ years old is not eligible for 

inclusion on the state or federal registry. Lastly, the existing shed has no redeeming 

qualities that would make it “a work of a master or possesses high artistic values,” nor 

does it yield any important or significant information regarding the history of the local 

area. Therefore, the shed to be demolished that is 45+ years old would not meet any of 

the required criterion to be listed under the federal or State of California Register of 

Historical Resources.  

 

Let me know if you have any questions or comments on this Tech Memo, which 

should suffice as a qualified response to the comments by the City of Calistoga 

regarding the removal of the 45+ year old shed within the Project area. Though I am not 

a historian, I have managed very large projects in Oregon and California that have 

included properties and structures that were deemed eligible for inclusion within the 

federal and/or state registries of historical resources. These projects have included old 

abandoned gold mines from the 1800’s in Nevada County, CA and early 1900’s rail lines 

that were vital to the development of western and central Oregon. The old 45+ year 

old shed would not meet any of the criterion listed above to be deemed eligible for 

inclusion within the federal and/or state registries of historical resources. Per the findings 

of the City of Calistoga CEQA review of the property in early 2008, no historical 

resources were located within the Project area.  

I can be reached at the phone number and email listed at the top of this 

proposal. 

Regards, 

 

 

Greg Matuzak, Principal Biologist 

Greg Matuzak Environmental Consulting LLC 
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Appendix F.  
 

PRELIMINARY HISTORIC RESOURCE ASSESSMENT 

 

 

2400 Grant Street, Calistoga Preliminary Historic Resource Evaluation 

prepared by M-Group on June 28, 2024. 

 

  



m-group.us                                                                                                campbell  santa rosa  berkeley 

MEMORANDUM 
 

 

Date:  June 28, 2024 

 

To: City of Calistoga, Planning & Building Department 

Olivia Ervin, Principal Environmental Planner 

Justin Shiu, Senior Planner  

 

From:  Isabel Castellano, Historic Preservation Specialist    

 

Subject: 2400 Grant Street, Calistoga (APN 011-010-057)  

Preliminary Historic Resource Evaluation 

 
 

Introduction 

The purpose of this memorandum (memo) is to provide a preliminary historic resource evaluation of 

the existing structure located on 2400 Grant, Calistoga (APN 011-010-057) to assist the City of 

Calistoga’s California Environmental Quality Act (CEQA) review of the California Farm Home project 

that includes a Tentative map and Design Review Permit application. The existing structure was built 

circa 1968, reflects the Minimal Traditional architectural style, is approximately 200 square feet, and 

faces Grant Street. The property site is located in the Rural Residential (RR) zone and is approximately 

17.96 acres. 

A brief description of the existing structure, and a preliminary opinion for the eligibility as a historic 

resource and listing in the state and local register is also included. The conclusion provides 

recommendations and preliminary findings for the subject properties.  

Methodology 

The methodological approach used to complete the preliminary evaluation consisted of historical 

research of the property and the associated persons and events, archived newspaper research 

(Appendix IV), and subject structure documentation (Appendix III). Further research was conducted 

using online resources, including archived maps (Appendix II), subject structure photographs 

(Appendix III), and newspaper articles (Appendix IV). In addition, the National Register of Historic 

Places (NRHP), the California Register of Historical Resources (CRHR), and the City of Calistoga 

Municipal Code were reviewed. Additional notes on the architectural style and features of the 

structures are recorded. 

Photographs of the existing structure were provided by the applicant and consultants (Appendix III). 

A site visit or an archive visit was not conducted for this memo. General obstructions from the 

photographs typically include landscape, fencing, mechanical and electrical equipment, and parked 
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vehicles. Additional notes on the architectural features of the structure and neighborhood were 

recorded for the development of the HRE’s site and building descriptions.  

City of Calistoga Brief History 

The first recorded caretakers of the Calistoga area were the Indigenous members of the Wappo tribe 

within the Napa Valley region. The area’s unique hot springs caught the attention of the first American 

settlers in the 1840s. Geyser Samuel Brannan visited the area in 1859 and decided to place a hot 

springs resort in competition with Saratoga Springs in New York. He purchased more than 2,000 acres 

and used the profit of the sold plots to finance the development of the Calistoga Hot Springs. A 

railroad was built to connect San Francisco to Napa Valley for the hot springs. 

Other significant individuals that are recognized with the City of Calistoga’s early development include 

Robert Louis Stevenson (Scottish writer)and Fanny Vandegriff-Osbourne (American writer) , Giuseppe 

Musante (Calistoga Sparkling Mineral Water), Elwood Springer (Calistoga Mineral Water beverage 

water company). The City continues to be associated with the natural hot springs and offer a variety 

of leisure businesses that include fine dining, local wineries, volcanic mud baths, bicycling, and scenic 

views.1  

City of Calistoga’s General Plan & Municipal Code 

The City of Calistoga’s General Plan, adopted in 2003, is the City’s fundamental land use and 

development policy document, which shows how the city will grow and conserve its resources.2 The 

purpose of this General Plan is to guide development and conservation in the city through 2020. As 

described in the General Plan, its “Community Identity Element” is not required by State law. However, 

due to the importance of Calistoga’s unique physical and visual resources, the community has decided 

to include a Community Identity Element to identify, protect and enhance these features. The 

Community Identity Element provides information on visual and urban design resources, historic 

buildings, and archaeological and cultural resources.3 Community Identity Element, Appendix A also 

has an inventory of resources that were judged to have potential for listing in the national or state 

register, based on a preliminary visual survey when the Element was prepared.4 The subject property 

was not on the list. 

Within the city’s Municipal Code, there are no local historic resource, local landmark designation, or 

historic district designation procedures. However, the City’s Municipal code does identify what 

qualifies as a “historic structure” under section 18.08.185. Refer to the following sections for additional 

information and evaluation. 

 
1 City of Calistoga, History. Available at: https://www.ci.calistoga.ca.us/about-us/history  
2 City of Calistoga, General Plan page 2. Available at: 

https://www.ci.calistoga.ca.us/home/showpublisheddocument/12101/635914052255500000 
3 Ibid, page 5.  
4 Both the Community Identity Element and Appendix A can be found here: 

https://www.ci.calistoga.ca.us/city-hall/departments-services/planning-building-department/plans-programs-and-land-use-

regulations/calistoga-general-plan/calistoga-general-plan  

https://www.ci.calistoga.ca.us/about-us/history
https://www.ci.calistoga.ca.us/home/showpublisheddocument/12101/635914052255500000
https://www.ci.calistoga.ca.us/city-hall/departments-services/planning-building-department/plans-programs-and-land-use-regulations/calistoga-general-plan/calistoga-general-plan
https://www.ci.calistoga.ca.us/city-hall/departments-services/planning-building-department/plans-programs-and-land-use-regulations/calistoga-general-plan/calistoga-general-plan
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Figure 1: City of Calistoga Zoning Map. 

Source: City of Calistoga, Plans, Programs, And Land Use Regulations. 

          

 
Figure 2: Subject Structure and Property. 

Source: Bing Maps, 2024. 

Subject Structure, Approx. 

Subject Structure, Approx. 

Subject Property, Approx. 
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Subject Property Brief Description 

The subject structure is a single-story and single-family residential structure built circa 1968. This 

structure is of the Minimal Traditional style, common from 1935, often a small house with gable roofs. 

This style with a simple floor plan has been used throughout the United States in postwar subdivisions 

which supported easy automobile access and allowed for quick construction. Typical architectural 

elements associated with the Minimal Traditional style include gable roofs, low or intermediate 

pitched roofs, double-hung and multipane windows, slim columns and railings, window shutters, 

painted siding of horizontal wood panels or stucco surfaces, brick walls and chimneys, and a raised 

porch that is either recessed or covered. 

The subject structure is identified as a Minimal Traditional style, but is not an outstanding example of 

its respective architectural style within the context of the style as represented in California or the City 

of Calistoga. It contains a gable roof, covered porch, slim column, painted vertical wood siding, and 

modern horizontal sliding windows. Building permit records identify a rear addition was completed in 

1984. Archived USGS maps recorded a former structure was located in the approximate area of the 

subject structure and was removed or demolished before 1958. The subject structure was recorded 

in the USGS by 1993 (Appendix 2). 

The Sonoma County Assessor provides a brief overview to the property (Appendix 1). For the location 

of the subject properties, refer to City of Calistoga Zoning Map (Figure 1), Subject Structure and 

Property Map (Figure 2), and Subject Structure Documentation (Appendix III). For additional 

information related to the history of the subject structure and property, refer to “California Historical 

Resources Information System (CHRIS) Report, File No. 23-1317, dated March 29, 2025, and Building 

Assessment Technical Memorandum (Tech Memo), by Greg Matuzak, Principal Biologist, 

Environmental Consulting LLC., dated May 22, 2024. 

 

 
Figure 3: Subject Structure and Property Site. View from Grant Street. 

Source: Google Maps, 2024. 
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Preliminary Evaluation 

Under CEQA resources that meet the criteria of the CRHR are considered historical resources for the 

purposes of CEQA.  The State Office of Historic Preservation has recommended the National Register 

of Historic Properties Criteria for Evaluation (used below) as a uniform standard for California because 

they provide a basis for assessing the significance of historical resources at the national, state, and 

local levels.  As such, they encompass and provide for routine consideration of other applicable state 

and local criteria.5  From these are derived the guidelines used below. 

Determinations of historical significance require that several factors are considered, including the 

property’s history (both construction and use); the history and context of the surrounding community; 

an association with important persons or uses; the number of resources associated with the property; 

the potential for the resources to be the work of a master architect, builder, craftsman, landscape 

gardener, or artist; the historical, architectural or landscape influences that have shaped the 

property’s design and its pattern of use; and alterations that have taken place; and lastly how these 

changes may have affected the property’s historical integrity.   

These issues must be explored thoroughly before a final determination of significance can be 

established. To be eligible for the California Register, historic resources must possess both historical 

significance and retain historic integrity. The following are the four significance criteria of the 

California Register. Upon review of the criteria, if historic significance is identified, then an integrity 

analysis can be conducted. To be eligible for the California Register, an historical resource must be 

significant at the local, state, or national level under at least one of the following criteria noted below. 

This preliminary evaluation memo provides a brief analysis of the subject properties with the CRHR 

Criterion and City of Calistoga’s Municipal Code for planning review. 

CRHR Criteria 

Criterion 1: Event or Patterns of Events 

It is associated with events or patterns of events that have made a significant contribution to 

the broad patterns of local or regional history, or the cultural heritage of California or the 

United States. 

Brief historical research has determined that the subject structure does not qualify under 

Criterion 1: Event or Patterns of Events that have made a significant contribution to the 

broad patterns of local or regional history, or the cultural heritage of California or the 

United States. The subject structure’s Minimal Traditional architectural style is illustrative 

of the architectural types and patterns of development of many of the region’s residential 

neighborhoods. However, does not rise to a level of significance to justify individual 

California Register or local eligibility as an individual property. As a result, the dwelling 

does not qualify individually under California Register Criterion 1: Event or Pattern of 

Events. 

 
5 Instructions for Recording Historical Resources, Office of Historic Preservation, March 1995. 
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Criterion 2: Important Person(s) 

It is associated with the lives of persons important to local, California or national history. 

Brief historical research has determined that subject properties, are not associated with 

any individuals who have had an important role in local, California or national history. The 

National Register Bulletin “How to Apply the National Register Criteria for Evaluation,” 

provides guidance in applying the criterion for “Important Persons”: 

The persons associated with the property must have gained importance within his or 

her profession or group. … A property is not eligible if its only justification for significance 

is that it was owned or used by a person who is a member of an identifiable profession, 

class, or social or ethnic group.  It must be shown that the person gained importance 

within his or her profession or group.   

Brief research on the property’s address within archived local newspaper articles 

(Appendix IV) did not demonstrate significant nor historic backgrounds to qualify the 

subject structure as significantly historic. The articles related to the sale of land nearby 

Grant Street. As a result, the subject property does not qualify individually under California 

Register Criterion 2: Important Person(s). 

Criterion 3: Design/Construction 

It embodies the distinctive characteristics of a type, period, region or method of construction, 

or represents the work of a master, or possesses high artistic values. 

Brief research has not identified a significant architect or designer with the subject 

property. The review of the subject properties' architectural style and architectural 

features has provided a description of the building’s current state in relation to its design 

and construction. As previously noted, the subject structure reflects a Minimal Traditional 

architectural style, but is not an outstanding example of its respective architectural style 

within the context of the style as represented in California or the City of Calistoga. The 

subject structure contains a variation of architectural elements involved in the 

identification of its architectural style and includes modern architectural features such as 

horizontal sliding windows. The subject structure does not possess unique or significant 

architectural features. As a result, the subject property does not qualify individually under 

California Register Criterion 3: Design/Construction. 

Criterion 4: Information Potential 

It has yielded, or has the potential to yield, information important to the prehistory or history 

of the local area, California or the nation. 

Information related to the prehistory or history of the local area, California or the nation, 

is not included in this preliminary evaluation of the subject structure. Refer to “California 

Historical Resources Information System (CHRIS) Report, File No. 23-1317, dated March 

29, 2025, for additional site history and information. 
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City of Calistoga Municipal Code  

As previously mentioned, within the city’s Municipal Code, there are no local historic resource, 

local landmark designation, or historic district designation procedures. However, the City’s 

Municipal code does define a “historic structure” as any structure that is the following: 

Municipal Code Section 18.08.185 - Historic structure  

A. Listed individually in the National Register of Historic Places (a listing maintained by the 

Department of Interior) or preliminarily determined by the Secretary of the Interior as 

meeting the requirements for individual listing on the National Register; 

B. Certified or preliminarily determined by the Secretary of the Interior as contributing to the 

historical significance of a registered historic district or a district preliminarily determined 

by the Secretary to qualify as a registered historic district; 

C. Individually listed on a state inventory of historic places in states with historic preservation 

programs which have been approved by the Secretary of Interior; or 

D. Individually listed on a local inventory of historic places in communities with historic 

preservation programs that have been certified either by an approved state program as 

determined by the Secretary of the Interior or directly by the Secretary of the Interior in 

states without approved programs. (Ord. 564 § 2, 2000). 

The subject structure is not identified as a historic resource as defined by the City of 

Calistoga’s Municipal code, as it is (A) not a structure listed in the National of Historic 

Places, (B) not a certified or preliminary determined by the Secretary of the Interior a 

contributor to a registered or preliminary determined historic district, (C) not individually 

listed in a state inventory of historic places, and (D) not individually listed in a local 

inventory of historic places. 

Conclusion 

The preliminary evaluation has found, including the recommendation noted in the previous section, 

that the subject structure, located at 2400 Grant Street, Calistoga, does not possess historical 

significance, are not a strong example of the Minimal Traditional architectural style, was not designed 

by a master architect or builder, and are not associated with important events or persons.  It is the 

professional opinion of M-Group that the structure (1) is not individually eligible for the California 

Register of Historical Resources, (2) does not qualify individually as a historical resource under CEQA 

Guidelines §15064.5(a)(3), and (3) does not meet the City of Calistoga’s Municipal Code definition for 

a “historic structure.”   
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Appendix I – Subject Property Tax Assessor Report 

 

 

6113/24, 4:54AM 

Napa County 
California 

Property Information 

Assessor Parcel Number(APN) 

Assessment Number 

Tax Rate Area(TRA) 

Current Document Number 

Current Document Date 

SitusAddr 

Property Type 

Lot Size(Acres) 

Lot Size(SqFt) 

Asmt Description 

Asmt Status 

Roll Values 

Land 

Structural lmprv 

Fixtures Real Property 

Growing lmprv. 

Total land & lmprovemnets 

Fixtures Personal Property 

Personal Property 

Manufactured Homes 

Homeowners Exemption(HOX) 

Other Exemptions 

Net Assessed Value 

Bui lding Description 

Building Seq. Number 

Unit Seq. Number 

Building Code 

h s:t/con-mon1 .m tsweb.oomlmba asrfAsrPtintlO 11010057000 

Print Page -MBAP 

011-010-057-000 

011-010-057-000 

001000 

2014R0014679 

7/18/2014 

2400 GRANT ST CALISTOGA 

VACANT LOT W/MISC IMP 

17.96 

0.00 

ACTIVE 

0 

$4,406,695 

$11,778 

$0 

$0 

$4,418,473 

$0 

$0 

$0 

$0 

$0 

$4,418,473 

PRINT 

112 
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6113/24, 4:54AM 

Current Doc Num 

Building Square Footage 

Number of units 

Building Type 

Garage Size 

UnFinished Square Footage 

Year Built 

Bedrooms 

Full Baths 

Half Baths 

FirePlaces 

Pools 

John Tuteur 
Assessor 

J;), 1127 First Street Suite A Napa,CA,94SS9 

(@ 707-253-4466 

&a assessor@countyofnapa.org 

Copyr ighl () 2021 "1egabyte licensing Corporation. All Rights ~esewed 

h s:t/common1 .m lsweb.ciomfmba asrfAsrPrlnt/01101005 7000 

Print Poge -MBAP 

2014R0014679 

440.00 

0.00 

0.00 

1968 

o 

o 

2/2 
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Appendix II – Maps 

 
City of Calistoga Survey, 1871. 

 

 
USGS Map, 1927. 
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USGS Map, 1927. 

 

 
USGS Map, 1943. 
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USGS Map, 1945. 

 

 
USGS Map, 1958. 
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USGS Map, 1958. 

 

 
USGS Map, 1959. 
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USGS Map, 1993. 

 

 
USGS Map, 1997. 
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Appendix III – Subject Structure Documentation 
Photographs provided by the applicant.  
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Appendix IV – Newspaper Articles 

Source: Newspaper.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

February 19, 1959 

January 5, 1956 

NOTICE OF TRUSTEE'S 
UNDER DEED OF TRUST 

WHEREAS, default has been 
mad~ in the payment of the in
debtedness seeured by, and in the 
performance of the covenants con
tained in that certain Deed of 

1 Trust dated the 1st day of June, 
1953, made, executed and delivered 
by KURT HUBER, a married man, 

• as his sole and separate property, 
• as Trustor, to NAPA COUNTY 

TITI..E COMPANY, a corporation, 
as Trustee, for C H A R LES 
BREUER, Beneficiary; which 
Deed of Trust was recorded in the 
office of the County Recorder of 
the County of Napa, State of Cali
fornia, on the 3rd day of June, 
1953, in Volume 415 of Official 
Ret"Ords, page 563, Napa County 
Records; and 

WHEREAS, the default in th 
payment of said indebtedness an 
in the performance of the cove
nants contained in said Deed of 
Trust does not consist solely ot 
the failure to pay when due th 
principal sum of said obligation 
and indebtedness, but consists • 
default in the payment of the in 
terest upon said indebtedness, a 
well as default in the payment o 
the balance due on the principa 
sum of said indebtedness; and 

WHEREAS, the lawful owne 
and holder of said Deed of Trus 
and the debt thereby secured ha 
applied to and directed the Trus 

1 tee named in said Deed of Trust 
in writing, to execute the trust b 
said Deed of Trust created, and t 
make sale pursuant thereto; and 

WHEREAS, Notice of Defaul 
and breach of the obligations o 
the Trustor and Election to Se! 
under said Deed of Trust has been 
recorded as is provided by law, 
and more than three (3) month 
have elapsed since such recorda 
lion, and said Trustee deems it 
best to sell the premises and estate 
described in said Deed of Trust, 
now remaining subject thereto, as 
a whole in order to fulfill the 
purposes thereof; 

NOW, THEREFORE, NOTICE 
IS HEREBY GIVEN that on Mon• 
day, the 23rd day of January, 1956, 
at the hour of 11 o'clock A. M. 
thereof, at the front door of the 
Na Count Courthouse, situated 

and existing under the laws of the 
State of California, as Trustee, 
will, under and pursuant to the 
aforesaid Deed of Trust, and the 
said direction and authorization 
of said CHARLES BREUER, sell 
at public auction to the highest 
bidder for cash, in lawful money 
of the United States of America, 
the following described real prop
erty, mentioned in said Deed (!f 
Trust, situated in the City of Cali
stoga, County o[ Nal."', State of 
California, and descnbed as fol
lows, to-wit: 

PARCEL ONE: Commencing at 
the most northern comer of the 
21.86 acre tract or land conveyed 
to Rannie H. Abramsen by deed of 
record in Book 100 of Deeds, at 
page 350, said Napa County Rec
ords; and running thence along 
the northeastern line of said lands 
South 55 degrees East 2.38 c.hains; 
thence South 30 degrees West 8.37 
chains to the southwestern line of 
Lot 29 as shown on that certain 
Map e~tiUed, "Map of Calistoga 
Lands as surveyed in 1871 and 
subdivided in part in 1876", filed 
April 20, 1877 in the office of the 
County Recorder of the County of 
Napa, Slate of California. and 
commonly ca lled Benders Survey; 
I hence NorU1 60 degrees West. 
along sa id southwestern line, 2.37 
chains to U1c most western corner 
of said Lot 29; thence North 30 
degrees East, along lhe norll\west
ern line of sa id lot. 8.56 chnms to 
the point of commencement. 

Con taining 2 acres of land. more 

or J:r~CEL TWO: Lots 11 . 12. 13 
and 14, as same arc shown upon 
that certain Ma11 entit!PCI. "Map 
of Silverado Tract, Calistoga, 
Napa County, California". riled 
February 8, 1916 in the office of 
the County Recorder of said Napa 
County. 

Dated: Napa, California, Decem-

ber Jip11'5&UNTY TITLE COM· 
PANY, a corporation, as Trus
tee 

' (SEAL) . 
By HASKELL E. SHEDD, 

Vice-President 
and By KATHRYN FAffiCHJLD, 

Assistant-Secretary 
4-5-6 3tc 

• • • 
'Ille ■taryol .. tlleGalllOlk· ....... .. 

land 1'1111. 9 ol Aapltla 8. Ille- ........ ...... 
donald, 9.1, fauadlr al * 0adrl' N 2 W..r..-. 
a.ta Co. IDdultltal - al llldl- _., ............. 
-, ■trudlallDWal...__. -...:· ?Rs...._• im-tlncalllalp. ........... __ 

But for tile fllCl tbat 1111 wlll IIRldl -,. ' 
-•tamdaultolawlllrlllae "11171a511,...Aw.. 
In Olldad to 11w In tile oanipua, Me: S •wN II ...... • 
ttwly f.,._y c.liltlllp -117· ...... "lfolNWr, It .. 
aide, Necidc■wld llllpt ....... feet fma ,- ........ illt 
abNd with b11 plUI to ...... - tlat ,-'11 - le 
Callltap u • site ol estate ..... able to - tt." 
and -u lnduitrtea. 'l'lllt allllllCle ........ 
Seem■ tbat about 45 ,-rs ...,. lluw J,'9ar1 ........ a. 

~u;,t~~a::-: =-~-=-~:-:-, 
- La1re and Gnmwood.lD• '50u..-.......fGr ....... 
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Lllre much ol early Callltop 1111- to a1Nd tlle road ,_ ....... 
tory, little Ill written abQat Nae- mw ■ubdlvlalaa. 
donald"• activities here. u-ever, Na , ..., A5lrlpt 
It Is kmwn that be-tu far u - u a■tu1e 71111•-- .. a 
havlns the am. whlcb be ealJld cbannlaa. pa ,_, ..... . 
tbe Sllverado 'n'act. aaw,ed and little fJarHf _.. ...... a• 
I recorded. Jt - all 1111d out 1■1 life i. - ....._. la ,-a 

paper, complete with • l'Olldway, adMU., bellll at---~ 
which be . calle!I Mora Aw., after ly ldentlflld wHII.BoF ..... 
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490 Mendocino Avenue, Suite 201  Santa Rosa, CA 95401  707.542.9500  w-trans.com 

SANTA ROSA • OAKLAND 

May 21, 2025 

Mr. Brian Griggs 
Griggs Resource Group 
935 Moraga Road, Suite 200 
Lafayette, CA  94549 

Final Transportation Impact Study for the 2400 Grant Street Project 

Dear Mr. Griggs; 

W-Trans has completed an evaluation of the potential transportation impacts associated with the proposed
residential project to be located at 2400 Grant Street. The scope for the traffic study was reviewed by City staff and
this letter report presents the results of our findings and includes the additional analysis requested by staff.

Project Description 

The proposed project is a 17-lot residential subdivision to be located at 2400 Grant Street in the City of Calistoga. 
Access would occur via a connection to Grant Street that would form the north leg of the existing intersection at 
Centennial Circle. A secondary Emergency Vehicle Access (EVA) would connect to Mora Avenue. 

Setting 

The study area consisted of the section of Grant Street fronting the project site and within a half mile east and 
west of the project site, the project access points, as well as the intersection of Grant Street/Mora Avenue. Grant 
Street along the project frontage is an east-west street with one lane in each direction and a posted speed limit of 
25 miles per hour (mph). Mora Avenue is a north-south street with a posted speed limit of 25 mph and one lane in 
each direction. The intersection of Grant Street/Mora Avenue is stop-controlled on the terminating Mora Avenue 
approach. Conditions during the weekday a.m. and p.m. peak periods were evaluated. 

Trip Generation 

The anticipated trip generation for the proposed project was estimated using standard rates published by the 
Institute of Transportation Engineers (ITE) in Trip Generation Manual, 11th Edition, 2021, for Single Family Detached 
Housing (LU #210). Based on the application of these rates, the proposed project is expected to generate an 
average of 160 trips per day, including 12 a.m. peak hour trips and 16 trips during the p.m. peak hour.  These results 
are summarized in Table 1. 

Table 1 – Trip Generation Summary 

Land Use Units Daily AM Peak Hour PM Peak Hour 

Rate Trips Rate Trips In Out Rate Trips In Out 

Single Family Detached 17 du 9.43 160 0.70 12 3 9 0.94 16 10 6 

Note: du = dwelling unit 

Trip Distribution 

The pattern used to allocate new project trips to the street network was determined based on knowledge of the 
study area. It was assumed that 75 percent of trips would be to/from the southeast and 25 percent to/from the 
northwest. 

~ 
~-Trans 
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CEQA Analysis 

Active Mode Facilities 

Pedestrian Facilities 

Pedestrian facilities include sidewalks, crosswalks, pedestrian signal phases, curb ramps, curb extensions, and 
various streetscape amenities such as lighting, benches, etc.  In general, a connected pedestrian network is lacking 
in the project vicinity and there are no sidewalks along the project frontage on Grant Street. The only sidewalks in 
the immediate vicinity of the project site are located on the north side of Grant Street 140 feet both east and west 
of the intersection with Garnett Creek Court, 140 feet west and 80 feet east of Maggie Avenue on the north side 
of the street, on the south side 160 feet west of Centennial Court, and along the entire lengths of Centennial Court, 
Garnett Creek Court, and Maggie Avenue. The City of Calistoga’s Active Transportation Plan, 2014 (ATP) includes 
plans for sidewalks along the north side of Grant Street from Mora Avenue to Lake Street and a pedestrian path 
on the south side of Grant Street from Mora Avenue to the western City limits.  

The project as proposed would provide a bike and pedestrian path along the south side of Grant Street between 
Centennial Court and Mora Street, as shown on the site plans dated May 21, 2025.  

The collision history for the study area was reviewed to determine any trends or patterns that may indicate a safety 
issue for pedestrians. Collision records available from the California Highway Patrol as published in their Statewide 
Integrated Traffic Records System (SWITRS) reports were reviewed for the most current five-year period available, 
which was January 1, 2018, through December 31, 2022, at the time of the analysis. During the five-year study 
period there were no reported collisions involving pedestrians on the study segment.  

Bicycle Facilities 

In the project area, Class III bike routes exist along the length of Centennial Court and Grant Street between the 
western City limits and Mora Avenue, and a Class II bike lane exists on the south side of Grant Street between Mora 
Avenue and N. Oak Street. A Class III bike route is planned for Mora Avenue. As noted above, the project would 
provide a bike and pedestrian path on the south side of Grant Avenue. The project would not affect any existing 
facilities or preclude any planned facilities.  

Collision records for the study area were reviewed to determine if there had been any bicyclist-involved crashes 
that may indicate a safety issue for bicyclists. During the five-year study period between January 1, 2018, and 
December 31, 2022, there were no reported collisions involving cyclists on the study segment. 

Transit Facilities 

VINE Transit provides regional fixed route bus service in Napa County and Lake Transit provides regional service 
in Lake County with stops in Calistoga; however, neither service has stops within an acceptable walking distance 
(one-quarter mile) of the project site. 

Dial-a-ride, also known as paratransit, or door-to-door service, is available for those who are unable to 
independently use the transit system due to a physical or mental disability. VineGo Paratransit is designed to serve 
the needs of individuals with disabilities within Calistoga and the greater Napa-Solano area. 

Vehicle Facilities 

The project as proposed would result in the construction of a private street with two 12-foot travel lanes to provide 
access to the new homes. The proposed street does not match any of the street types shown in the City of Santa 
Rosa’s Street Design and Construction Standards, 2004, which are the standards adopted by the City of Calistoga. 
The closest type is the “Rural/Hillside Street” which has two 12-foot travel lanes and no parking or sidewalks. The 
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street as proposed would have two 12-foot travel lanes and a sidewalk on one side. One of the criterion for use of 
this street type is that it is to be used “in cases where a standard street section would require excessive grading 
and/or tree and natural features removal.” It is understood that this street type was chosen to avoid loss of trees 
on the project site. 

Section 16.16.030 of the City of Calistoga’s Municipal Code requires that a proposed street be dedicated as a public 
street unless the Planning Commission or Council approves its use as a private street. This approval must be 
justified based on topography or other natural features and the subdivider must provide a reasonable method for 
maintenance that has been approved by both the Director of Public Works and the City Attorney. It is understood 
that the approval of the project by the Planning Commission would address this requirement. 

Finding – While there are currently limited facilities for pedestrian, bicycle, and transit access, the project as 
proposed would improve upon existing pedestrian facilities by providing a two-way pedestrian pathway on the 
project site. As the street is proposed as a private street, it would need to be approved as such by the Planning 
Commission and/or City Council. 

VMT 

Senate Bill (SB) 743 established the change in Vehicle Miles Traveled (VMT) as a result of a project as the basis for 
determining impacts with respect to transportation and traffic under CEQA. As of the date of this analysis, the City 
of Calistoga has not adopted thresholds of significance related to VMT. As a result, project-related VMT impacts 
were assessed based on guidance published by the California Governor’s Office of Planning and Research (OPR) 
in the publication Transportation Impacts (SB 743) CEQA Guidelines Update and Technical Advisory, 2018. Under this 
guidance, residential developments that have a VMT per capita that is 15 percent or more below the existing 
average countywide VMT per capita would have a less-than-significant transportation impact. 

The Solano Napa Activity-Based Model (SNABM) is used to analyze travel patterns and estimate VMT based on 
geographic areas known as transportation analysis zones (TAZs). The project parcels are located within TAZ 187, 
which was determined to have a per capita VMT of 9.95 while the countywide VMT per capita per the model is 
14.18. Applying OPR guidance, the significance threshold is 15 percent below this level, or 12.05. Since the VMT 
per capita of the project TAZ is below this level, it is reasonable to conclude that the project would have a less-
than-significant VMT impact.   

The Napa Valley Travel Behavior Study, 2020, analyzed trip lengths based on trips tracked by mobile device apps. 
Trips with at least one end in Napa County were evaluated, and a comparison of trip lengths across all Napa County 
jurisdictions indicated that 48 percent of trips originating or ending in Calistoga were less than two miles in length 
and that the average length of trips beginning or ending in Calistoga was 10.1 miles, which was lower than all 
Napa County jurisdictions except the City of Napa. It is expected that future residents of the project would exhibit 
a similar pattern given the proximity of the project site to a wide range of destinations in Calistoga.   

Finding – Since the estimated VMT per capita for the project TAZ is more than 15 percent less than the countywide 
average, the project can be presumed to have a less-than-significant transportation impact on VMT. 

Safety Considerations 

The collision history for the study segment was reviewed to determine any trends or patterns that may indicate a 
safety issue based on the data detailed above. The calculated collision rate for the study segment was compared 
to the average collision rate for similar facilities statewide, as indicated in 2020 Collision Data on California State 
Highways, California Department of Transportation (Caltrans). These average rates statewide are for segments in 
the same environment (urban, suburban, or rural), with the same number of lanes (two, three, or more), and similar 
speed limits (at or below 45 mph or above 45 mph). The study segment was compared to other conventional two-
lane, urban segments under 45 mph. The study segment had a calculated collision rate above the statewide 
average rate, 1.87 collisions per million vehicle miles (c/mvm) versus 1.07 respectively. All three crashes were 
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single-vehicle incidents, and none resulted in injuries. Given that there were no injuries reported, no safety 
improvements appear to be warranted. The collision rate calculation is enclosed. 

Finding – During the five-year study period, the collision rate for Grant Street was above the statewide average, 
but due to the lack of any injuries no remedial action is recommended. 

Sight Distance 

The site would be accessed via the proposed private roads connecting to Grant Street and Mora Avenue. Sight 
distances at these access points were evaluated based on sight distance criteria contained in the Highway Design 
Manual published by Caltrans. The recommended sight distances for minor street approaches to public 
intersections are based on corner sight distances, with more sight distance needed for making a left turn versus a 
right turn. Additionally, the stopping sight distance needed for a following driver to stop if there is a vehicle 
waiting to turn into a side street is evaluated based on stopping sight distance criterion. Both corner sight distance 
and stopping sight distance are based on the approach speed of traffic on the major street.  

Given the posted speed limit of 25 mph on both Grant Street and Mora Avenue, the recommended corner sight 
distance to the left for drivers approaching on the minor street is 275 feet while it is 240 feet to the right. The 
recommended stopping sight distance for a driver following behind a vehicle turning onto the proposed private 
street is 150 feet. Sight lines to and from the location of the proposed intersections were measured using Google 
Maps imagery and were determined to extend more than 330 feet in each direction on both Grant Street and Mora 
Avenue which is adequate for five mph above the posted speed limits. Similarly, sight lines for a driver following 
behind a vehicle turning into the site were considered. Sight distance in excess of 200 feet is available for a 
following driver to observe and react to a vehicle turning into the site. 

While sight lines from the proposed new streets are currently clear, care should be taken to maintain unobstructed 
sight lines and placement of signage, monuments, or other structures within the vision triangles at the driveway 
should be avoided.  Any landscaping in the vision triangle should be lower than three feet tall for ground cover 
and tree canopies trimmed to be seven feet above the pavement surface. 

Finding – Existing sight lines are adequate to accommodate all turns into and out of the project street. 

Recommendation – To preserve existing sight lines, any new signage, monuments, or other structures should be 
positioned outside of the vision triangles of a driver waiting on the project road approaches. Landscaping planted 
in the vision triangles should be low-lying or above seven feet and maintained to remain outside the area needed 
for adequate sight lines. 

Left-Turn Lane Warrant 

The need for a left-turn lane on Grant Street was evaluated based on criteria contained in the Intersection 
Channelization Design Guide, National Cooperative Highway Research Program (NCHRP) Report No. 279, 
Transportation Research Board, 1985, as well as an update of the methodology developed by the Washington 
State Department of Transportation and published in the Method for Prioritizing Intersection Improvements, January 
1997. The NCHRP report references a methodology developed by M. D. Harmelink that includes equations that 
can be applied to expected or actual traffic volumes to determine the need for a left-turn pocket based on safety 
issues. It is noted that need for a turn lane on Mora Avenue was not evaluated as this connection is for emergency 
use only, so would normally serve no traffic. 

Under Existing plus Project volumes, a left-turn lane is not warranted on Grant Street at the proposed street 
location during either of the peak periods evaluated. A copy of the spreadsheets indicating the warrant analysis 
are enclosed. 

Finding – A left-turn lane would not be warranted on Grant Street. 
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Emergency Access 

The proposed street would be 24 feet wide, which is adequate to accommodate two-way traffic. Interior drive 
aisles and parking stalls should also have been designed in accordance with City design standards. The project as 
proposed would include connections to both Grant Street and Mora Avenue for emergency vehicle access. The 
proposed width of the EVA is adequate for emergency response vehicles. Assuming that the City’s design criteria 
are met and the Calistoga Fire Chief approves of the site circulation, site access and circulation are expected to 
function acceptably for emergency response vehicles. Further, as all roadway users must yield the right-of-way to 
emergency vehicles when using their sirens and lights, the added project-generated traffic would not appreciably 
affect emergency response times.  

Finding – The proposed project would have a less-than-significant impact on emergency response times. Site 
access for emergency vehicles must be approved by the Calistoga Fire Chief. 

Policy Issues 

Vehicle Operation Standard 

Level of Service (LOS) is used to rank traffic operation on various types of facilities based on traffic volumes and 
roadway capacity using a series of letter designations ranging from A to F. Generally, Level of Service A represents 
free flow conditions and Level of Service F represents forced flow or breakdown conditions. A unit of measure that 
indicates a level of delay generally accompanies the LOS designation. 

The study intersection was analyzed using the “Two-Way Stop-Controlled” methodology published in the 
Highway Capacity Manual (HCM), Transportation Research Board, 6th edition, 2018. This source contains 
methodologies for various types of intersection control, all of which are related to a measurement of delay in 
average number of seconds per vehicle.  

The “Two-Way Stop-Controlled” methodology determines a level of service for each minor turning movement by 
estimating the level of average delay in seconds per vehicle. Average vehicle delay is computed for the 
intersection as a whole and is then related to a Level of Service. 

The City has established its operational standard in its General Plan as LOS D or better at all intersections during 
the peak hour.  

Existing Conditions 

The Existing Conditions scenario provides an evaluation of current operations based on existing traffic volumes 
during the a.m. and p.m. peak periods. This condition does not include project-generated traffic volumes. The 
study intersection currently operates acceptably during both the a.m. and p.m. peak hours at LOS A. A summary 
of the intersection Level of Service calculations is contained in Table 2. Copies of the calculations as well as the 
counts obtained for the analysis are enclosed. 

Table 2 – Existing Peak Hour Intersection Levels of Service 

Study Intersection Weekday AM Peak Weekday PM Peak 

Delay LOS Delay LOS 

1. Grant St/Mora Ave 2.5 A 1.0 A 

Southbound Mora Ave 9.0 A 9.1 A 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service 
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Existing plus Project Conditions 

Upon the addition of project-related traffic to the existing volumes, the study intersection would be expected to 
continue operating acceptably. These results are summarized in Table 3. 

Finding – The study intersection is expected to operate acceptably during the a.m. and p.m. peak hours under 
Existing and Existing plus Project volumes. 

Conclusions and Recommendations 

 The proposed project would be expected to generate an average of 160 trips daily, including 12 during the 
morning peak hour and 16 during the evening peak hour. 

 The project is consistent with City policies relative to pedestrian, bicycle, and transit facilities. The lack of 
frontage improvements is also consistent with City policy. The proposed bike and pedestrian pathway would 
provide connectivity with the local transportation network. 

 The construction of a private street rather than a public street must be approved by the Planning Commission 
or Council and be maintained by the subdivider in a way that has been approved by both the Director of 
Public Works and the City Attorney or else dedicated as a public street. 

 The project would have a less-than-significant impact in terms of vehicle miles traveled. 

 While the study segment had an above-average collision rate, there were no injuries, so no remedial action is 
recommended. 

 Existing sight lines are adequate to accommodate all turns into and out of the proposed project access 
connection to Grant Street. To preserve existing sight lines, any new signage, monuments, or other structures 
installed as part of the project should be positioned outside of the vision triangles of a driver waiting on the 
project road approaches. Landscaping planted in the vision triangle should be low-lying or above seven feet 
and maintained to remain outside the area needed for adequate sight lines. 

 A left-turn lane is not warranted on Grant Street at the proposed project street. 

 The proposed project would have a less-than-significant impact on emergency response times. The proposed 
project access and circulation would be expected to function acceptably for emergency response vehicles. 

 The study intersection is expected to operate acceptably during both peak hours under all volumes analyzed. 

Table 3 – Existing and Existing plus Project Peak Hour Intersection Levels of Service 

Study Intersection Existing Existing + Project 

AM Peak PM Peak AM Peak PM Peak 

 Delay LOS Delay LOS Delay LOS Delay LOS 

1. Grant St/Mora Ave 2.5 A 1.0 A 2.8 A 1.4 A 

Southbound Mora Ave 9.0 A 9.1 A 9.1 A 9.1 A 

Notes: Delay is measured in average seconds per vehicle; LOS = Level of Service 
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We hope this information adequately addresses the potential transportation impacts associated with the project. 
Thank you for giving us the opportunity to provide these services. 

Sincerely, 
 
 
 
Dalene J. Whitlock, PE (Civil, Traffic), PTOE 
Senior Principal 

DJW/wia/CAL067.L1 

Enclosures: Collision Rate Calculations, Left-Turn Warrant Sheets, LOS Calculations, Count Data 



Location:  

Date of Count:  
Average Daily Traffic (ADT):  

Number of Collisions:  3
Number of Injuries:  0

Number of Fatalities:  0
Start Date:  

End Date:  
Number of Years:  5

Highway Type:  Conventional 2 lanes or less
Area:  

Design Speed:  ≤45

Segment Length:  1.0 miles
Direction:  

3 x
x 365 x 1 x 5

Study Segment  1.87 c/mvm
Statewide Average*  1.07 c/mvm

Notes

c/mvm = collisions per million vehicle miles

December 31, 2022

Urban

January 1, 2018

Collision Rate

Roadway Segment Collision Rate Worksheet

880

0.0%

Collision Rate =

Collision Rate =

Number of Collisions x 1 Million
ADT x  Days per Year x Segment Length x Number of Years

880

43.9%
0.0%

2400 Grant Street TIS

1,000,000

1.1%

East/West

Grant Street

Thursday, January 11, 2024

Fatality Rate Injury Rate

ADT = average daily traffic volume

*  2020 Collision Data on California State Highways, Caltrans

W-Trans
1/23/2024
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(veh/hr) (veh/hr)

41 28

2 1

Eastbound Speed Limit: 25 mph Westbound Speed Limit: 25 mph
Eastbound Configuration: Westbound Configuration:

1.  Check for right turn volume criteria %lt 3.4 %

AV 1599 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 1035.1
Va = 43

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

Grant Street

Study Intersection: Grant Street and Project Road
Study Scenario: Existing AM Peak Hour Plus Project

East/West From the South

Eastbound Volumes Westbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Eastbound

Advancing Volume Threshold

2 Lanes - Undivided

Eastbound

Thresholds not met, continue to next step

Project Road

Percentage Left Turns

If AV<Va then warrant is met

Westbound

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

-

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line

Two lane roadway warrant threshold for: 25

NOT WARRANTED - Less than 20 vehicles

If AV<Va then warrant is met

Advancing Volume

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 43 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

= Through Volume

Grant Street
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(veh/hr) (veh/hr)

36 37

8 3

Eastbound Speed Limit: 25 mph Westbound Speed Limit: 25 mph
Eastbound Configuration: Westbound Configuration:

1.  Check for right turn volume criteria %lt 7.5 %

AV 1109 veh/hr

2.  Check advance volume threshold criteria for turn lane
AV = 990.1
Va = 44

No

NO

Right Turn Taper Warrants

1.  Check taper volume criteria

2.  Check advance volume threshold criteria for taper
AV = - Study Intersection

NO NO

Grant Street

Study Intersection: Grant Street and Project Road
Study Scenario: Existing PM Peak Hour Plus Projecet

East/West From the South

Eastbound Volumes Westbound Volumes

Right Turn Lane Warrants Left Turn Lane Warrants

Right Turn Volume = = Left Turn Volume

2 Lanes - Undivided

Eastbound

Advancing Volume Threshold

2 Lanes - Undivided

Eastbound

Thresholds not met, continue to next step

Project Road

Percentage Left Turns

If AV<Va then warrant is met

Westbound

Turn Lane Warrant Analysis - Tee Intersections

Direction of Analysis Street: Cross Street Intersects:

The left turn lane analysis is based on work conducted by M.D. Harmelink in 1967, and modified by Kikuchi and Chakroborty in 1991.

Advancing Volume Threshold

Advancing Volume Threshold

The right turn lane and taper analysis is based on work conducted by Cottrell in 1981.

-

Methodology based on Washington State Transportation Center Research Report Method For Prioritizing Intersection Improvements , January 1997.  

Through Volume =

Turn lane warranted if point falls to right of warrant threshold line

Two lane roadway warrant threshold for: 25

NOT WARRANTED - Less than 20 vehicles

If AV<Va then warrant is met

Advancing Volume

Right Turn Taper Warranted:  Left Turn Lane Warranted:

(evaluate if right turn lane is unwarranted)

Va = 44 mph

Right Turn Lane Warranted:

If AV<Va then warrant is met
Advancing Volume

= Through Volume

Grant Street

0

100

200

300

400

500

600

700

800

900

1000

0 200 400 600 800 1000

O
pp

os
in

g 
V

ol
um

e 
(V

o)

Advancing Volume (Va)

W-Trans 1/24/2024

___ => <== __ _ 

" '\.. 
'\.. 

'-.. 

' "-
~ 

............. 
.......... 

• 

♦ 



0.020Volume to Capacity (v/c):

ALevel Of Service:

2.5Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 1: Grant St/Mora Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

150Pedestrian Volume [ped/h]

533409518Total Analysis Volume [veh/h]

1810214Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.85000.85000.85000.85000.85000.8500Peak Hour Factor

428348415Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

428348415Base Volume Input [veh/h]

Name

Volumes

1
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AM Existing
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AIntersection LOS

2.48d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.001.349.00d_A, Approach Delay [s/veh]

0.000.000.380.381.911.9195th-Percentile Queue Length [ft/ln]

0.000.000.020.020.080.0895th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.308.619.10d_M, Delay for Movement [s/veh]

0.000.000.000.010.000.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

2
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AM Existing
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0.009Volume to Capacity (v/c):

ALevel Of Service:

1.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 1: Grant St/Mora Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

200Pedestrian Volume [ped/h]

194640518Total Analysis Volume [veh/h]

51110102Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.85000.85000.85000.85000.85000.8500Peak Hour Factor

163934417Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

163934417Base Volume Input [veh/h]

Name

Volumes

1
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AIntersection LOS

0.99d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.000.829.05d_A, Approach Delay [s/veh]

0.000.000.210.210.760.7695th-Percentile Queue Length [ft/ln]

0.000.000.010.010.030.0395th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.358.609.11d_M, Delay for Movement [s/veh]

0.000.000.000.000.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

2
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PM Existing
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0.025Volume to Capacity (v/c):

ALevel Of Service:

2.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 1: Grant St/Mora Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

150Pedestrian Volume [ped/h]

6344511822Total Analysis Volume [veh/h]

1911326Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.85000.85000.85000.85000.85000.8500Peak Hour Factor

529389719Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

114134Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

428348415Base Volume Input [veh/h]

Name

Volumes

1

W-Trans

2400 Grant Street TIS

AM Existing plus Project

Version 2022 (SP 0-11)

Generated with

T i ,.. 

~ 
~-Trans 



AIntersection LOS

2.79d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.001.449.05d_A, Approach Delay [s/veh]

0.000.000.460.462.532.5395th-Percentile Queue Length [ft/ln]

0.000.000.020.020.100.1095th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.318.659.20d_M, Delay for Movement [s/veh]

0.000.000.000.010.010.02V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

2
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AM Existing plus Project
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0.014Volume to Capacity (v/c):

ALevel Of Service:

1.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 7th EditionAnalysis Method:

Two-way stopControl Type:

Intersection 1: Grant St/Mora Ave

Intersection Level Of Service Report

YesYesYesCrosswalk

0.000.000.00Grade [%]

25.0025.0025.00Speed [mph]

0.000.000.000.000.000.00Exit Pocket Length [ft]

000000No. of Lanes in Exit Pocket

100.00100.00100.00100.00100.00100.00Entry Pocket Length [ft]

000000No. of Lanes in Entry Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruThruLeftRightLeftTurning Movement

Lane Configuration

WestboundEastboundSouthboundApproach

Name

Intersection Setup

200Pedestrian Volume [ped/h]

2451448412Total Analysis Volume [veh/h]

61311213Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.85000.85000.85000.85000.85000.8500Peak Hour Factor

2043377310Total Hourly Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

443323Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Growth Factor

2.002.002.002.002.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

163934417Base Volume Input [veh/h]

Name

Volumes

1
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AIntersection LOS

1.43d_I, Intersection Delay [s/veh]

AAAApproach LOS

0.001.139.10d_A, Approach Delay [s/veh]

0.000.000.330.331.371.3795th-Percentile Queue Length [ft/ln]

0.000.000.010.010.050.0595th-Percentile Queue Length [veh/ln]

AAAAAAMovement LOS

0.000.000.007.378.679.24d_M, Delay for Movement [s/veh]

0.000.000.000.010.000.01V/C, Movement V/C Ratio

Movement, Approach, & Intersection Results

000Number of Storage Spaces in Median

NoTwo-Stage Gap Acceptance

000Storage Area [veh]

NoFlared Lane

FreeFreeStopPriority Scheme

Intersection Settings

2
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Prepared by National Data & Surveying Services

ID: 24-080012-001 Day:

City: Calistoga Date:

AM 4 0 15 0 AM

NOON 0 0 0 0 NOON

PM 1 0 6 0 PM

AM NOON PM PM NOON AM

0 0 0 0
0 15 0 4

0 37 0 28

0 0 0 0 0 0 0 0

8 0 4 0 TEV 92 0 95 0 0 0 0

33 0 32 0 PHF 0.82 0.72

0 0 0 0 0 0 0 0

AM NOON PM PM NOON AM

PM 0 0 0 0 PM

NOON 0 0 0 0 NOON

AM 0 0 0 0 AM

Pedestrians (Crosswalks)

Totals (PM) Total Bikes (PM)

0

0

NORTHBOUND

Mora Ave

Totals (NOON) Total Bikes (NOON)

NONE

38 0 48

Totals (AM) 0 Total Bikes (AM)
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