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of the project site that could be affected by project construction. The surveys should be conducted 
before the approval of grading and/or improvement plans (as applicable) and no less than 14 days and 
no more than 30 days before the beginning of construction in a particular area. If no nests are found, no 
further mitigation is required. 

 If active nests are found, impacts on nesting native birds should be avoided by establishment of 
appropriate buffers around the nests. No project activity should commence within the buffer area until a 
qualified biologist confirms that any young have fledged, or the nest is no longer active. A 500-foot buffer 
around raptor nests and a 35-foot buffer around other native bird nests are generally adequate to 
protect them from disturbance, but the size of the buffer may be adjusted by a qualified biologist in 
consultation with DFW depending on species and site-specific conditions. If construction cannot be 
delayed within the buffer area, monitoring of the nest by a qualified biologist during construction 
activities should be required if the activity has potential to adversely affect the nest. 
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Source: Ascent 2018 

Photo 11. Groveland west parcel -representative view of intermittent creek and riparian area. 

 
Source: Ascent 2018 

Photo 12. Groveland west parcel - Culvert under the Groveland Community Service District access 
road showing scouring pool. 
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Source: Ascent 2018 

Photo 13. Groveland west parcel – representative view of montane hardwood-conifer habitat. 

 
Source: Ascent 2018 

Photo 14. Groveland west parcel – representative view of unknown wells. 
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Aquatic Resources Delineation 

  



Memo 
 455 Capitol Mall, Suite 300 

 Sacramento, CA 95814 

 916.444-7301 

 

 

Date: January 10, 2019 

To: Tuolumne County 

From: Ascent Environmental, Inc. 

Subject: Aquatic Resources Delineation Summary for the Tuolumne County Resilience Center Project 

  

 

INTRODUCTION 

This memo describes the methods and results of the aquatic resources delineation of potential United States 

Army Corps of Engineers (USACE) jurisdictional aquatic resources on the Groveland project site for the 

Tuolumne County Resilience Center Project (project). This memo also includes recommendations for avoidance 

of aquatic resources. 

PROJECT DESCRIPTION AND STUDY AREA 

The project site is located on sections of two parcels located west of the intersection of Ferretti Road and Pine 

Mountain Drive (Accessors Parcel Number [APN] 660306300 and 660903200) in Groveland, Tuolumne County 

(Figure 1). The proposed project would construct and operate a Community Resilience Center. The aquatic 

resources delineation study area includes the project site and extends to the intermittent drainage floodplain 

north and west of the project site to assess hydrological connectivity to that feature. 

METHODS 

Before conducting the field delineation of the study area, an Ascent biologist reviewed color aerial imagery of 

the project site on Google Earth, National Wetlands Inventory (NWI) data, and the Natural Resources 

Conservation Service’s (NRCS) Web Soil Survey of Central Sierra Foothills Area, California, Parts of Calaveras 

and Tuolumne Counties (NRCS 2018a) to determine areas of potential USACE jurisdiction. The field delineation 

was conducted in the study area on December 13, 2018 by Ascent biologist Pamela Brillante and wetland 

ecologist Shannon Hickey. 
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Source: Adapted by Ascent in 2018 

Figure 1 Groveland Project Location 
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The USACE 1987 wetlands delineation manual (Environmental Laboratory 1987) and Regional Supplement to the 

Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast (WMVC) Region 

(Environmental Laboratory 2010) were used to delineate wetlands potentially subject to USACE jurisdiction 

under Section 404 of the CWA. The 1987 manual and 2010 WMVC Supplement provide technical guidelines and 

methods for the three-parameter approach to determining the location and boundaries of jurisdictional 

wetlands. This approach requires that an area support positive indicators of 1) hydrophytic vegetation, 2) hydric 

soils, and 3) wetland hydrology to be considered a jurisdictional wetland. Potentially jurisdictional features were 

identified and mapped in the field and were later imported onto an electronic version of the aerial photograph. 

Sample point locations were also recorded in the field digitally using a global positioning system (GPS) data 

logger (iGage LT500T L1 GNSS Handheld Receiver) and were imported onto the aerial photograph. GPS data 

were recorded in North American Datum of 1983. Wetland Determination and Ordinary High Water Mark 

(OHWM) datasheets were completed during this delineation field survey. Methods used to determine presence 

of the three-parameter wetland criteria are described below.  

Hydrophytic Vegetation 
To determine whether the area at a sample point was dominated by hydrophytic vegetation, plant species at 

each sample site were recorded and the wetland indicator status was recorded for the dominant species using 

USACE’s National Wetlands Plant List for the WMVC Region (Lichvar et al. 2016). A species is considered 

dominant when that species—individually or collectively—accounts for 50 percent of the total absolute cover in 

a vegetation stratum. Additional codominant species are identified if those species account for at least 20 

percent of the absolute cover in a designated vegetation stratum (Environmental Laboratory 2010). 

Hydrophytic species include those listed as obligate (OBL), facultative wetland (FACW), or facultative (FAC) 

species, which correspond to a given species frequency of occurrence in wetlands. The plant indicator 

categories are defined as: 

 OBL—greater than 99 percent occurrence in wetlands, 

 FACW—between 66 percent and 99 percent occurrence in wetlands, and 

 FAC—between 33 percent and 66 percent occurrence in wetlands. 

For purposes of this delineation, a sample site was considered to have hydrophytic vegetation if greater than 50 

percent of the dominant species had an indicator status of FAC or wetter. This report uses the following 

indicators to identify species not considered hydrophytic: 

 Facultative upland (FACU)—species that usually occur in nonwetlands (67 percent–99 percent 

estimated probability) but are occasionally found in wetlands (1 percent–33 percent estimated 

probability), 

 Obligate upland (UPL)—species that may occur in wetlands in another region, but almost always 

(greater than 99 percent) occur in nonwetlands in California (Region 0) under natural conditions, 

 No indicator (NI)—species for which insufficient information was available to determine an indicator 

status, and 

 Not listed (NL)—species not listed in National Wetland Plant List (Lichvar et. al. 2016). 
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Standard protocol states that a species with an NL designation should be considered UPL when the delineator 

completes the “Prevalence Index Worksheet” portion of the wetland delineation data form (Environmental 

Laboratory 2010). Botanical nomenclature follows The Jepson Manual: Vascular Plants of California, Second 

Edition (Baldwin et al. 2012). 

Hydric Soils 
The soil survey of Central Sierra Foothills Area, California, Parts of Calaveras and Tuolumne Counties (NRCS 

2018a) was consulted to identify soil units mapped on the project site by the Natural Resources Conservation 

Service, and these soils were cross referenced to The National Hydric Soils List (NRCS 2018b) to determine if any 

of the mapped soil units are listed as hydric. Per delineation protocol, soils were examined by digging soil test 

pits to determine whether hydric soils exist in a sampling location. Soils were described in terms of depth, 

matrix color, moisture status, and other diagnostic features indicative of hydric soils. Hydric soil indicators are 

based on those provided in the 1987 USACE manual, 2010 regional supplement, Field Indicators of Hydric Soils 

in the United States: A Guide for Identifying and Delineating Hydric Soils (NRCS 2018c), and Redoximorphic 

Features for Identifying Aquic Conditions (Vepraskas 1994). 

Wetland Hydrology 
Wetland hydrology was assessed by recording observations such as saturation, inundation, oxidized 

rhizospheres along living root channels, and sediment deposits.  

Delineation 
Waters of the United States were delineated based on the OHWM, using the OHWM field guide (Mersel and 

Lichvar 2014). A drainage feature’s OHWM typically corresponds with characteristics such as shelving, scour 

lines, and other natural linear features which define the bed and bank portion of the channel that floods under 

normal conditions (USACE 2005).  

Potentially jurisdictional areas were all evaluated in terms of their status as a navigable waterway or their 

adjacency or hydrological connection to a navigable waterway. The “Clean Water Rule: Definition of Waters of 

the United States (Final Rule)” was also consulted to aid the preliminary determination that an area would be 

subject to USACE jurisdiction under CWA Section 404 (80 Federal Register [FR] 37054, June 29, 2015). The 

conclusions of this memo are also consistent with the Final Rule. 

An aquatic resources map depicting sites qualifying as aquatic resources according to Section 404 of the CWA 

and sample point (SP) locations is provided as Figure 2. Representative wetland determination and OHWM 

datasheets were completed for the representative sample points taken during the survey and are provided in 

Attachment 1.  
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Figure 2 Groveland Aquatic Resources Delineation 
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SOIL SURVEY RESULTS 

According to the regional soil survey, the soil underlying the project site is Nedsgulch-Wayhill complex, 3 to 15 

percent slopes, which is not a hydric soil based on The National Hydric Soils List (NRCS 2018b) for the state of 

California (Table 1).  

Table 1 Soil map units that occur in the project site according to the Soil Survey of Central Sierra 

Foothills Area, California, Parts of Calaveras and Tuolumne Counties 

Name 
Map 

Unit 
Soil Series Taxonomic Class Description Hydric? 

Nedsgulch-

Wallyhill 

complex, 3 to 15 

percent slopes 

8171 

Nedsgulch 

Fine-loamy, mixed, 

semiactive, mesic 

Ultic Palexeralfs 

Very deep, well drained soils formed in colluvium and 

residuum from schist. Found on backslopes and side 

slopes of high hills and mountain. These soils have a 

xeric soil moisture regime and the soil moisture control 

section is dry in all parts from about June to October. 

No 

Wallyhill 

Fine-loamy, mixed, 

semiactive, mesic 

Ultic Haploxeralfs 

Moderately deep, well drained soils formed in residuum 

weathered from schist. Found on high hills and mountain 

slopes of the Sierra Nevada Mountains. These soils have 

a xeric soil moisture regime and the soil moisture control 

section is dry in all parts from about July to October. 

No 

Fricot 

Loamy-skeletal, 

mixed, active, 

mesic, shallow Ultic 

Haploxeralfs 

Shallow, well drained soils formed in colluvium and 

residuum derived from phyllite, schist, and other 

metasedimentary rocks. Found on crests of high hills and 

ridges. These soils have a xeric soil moisture regime and 

the soil moisture control section is dry in all parts from 

about June to October. 

No 

Source: NRCS 2018a, 2018b 

 

AQUATIC RESOURCES 

A total of 0.084 acre (409.2 linear feet) of potentially jurisdictional waters of the United States, consisting of two 

ephemeral drainages (ED), were mapped within the study area (Table 2). ED1 is within the project site and ED2 

is outside of the project site, as shown in Figure 2.  

Table 2 Aquatic Resources in the Study Area 

Aquatic Resource Name 

Aquatic Resources Classification 
Aquatic Resource Size 

(acre)  

Aquatic Resource Size 

(linear feet)  Cowardin 

Code1 
Location (lat/long) 

Other Waters 

ED1a R4SB 37.845760, -120.222939 0.016 119.8 

ED1b R4SB 37.846019, -120.222990 0.026 114.8 

ED1c R4SB 37.846253, -120.222982 0.036 76.8 

ED2 R4SB 37.847071, -120.222930 0.007 97.9 

Total Other Waters   0.084 409.2  

1. R4SB = Streambed, Intermittent, Riverine 
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The 0.077-acre ephemeral drainage (ED1) enters the study area from the south through a culvert under Ferretti 

Road. The culvert appears to have been placed east of the natural stream channel and redirects flow for 

roughly 20 feet. Water flows out of the culvert and downslope (as evidenced by erosion on the hillslope) to the 

west until it meets the natural stream channel. The drainage continues downslope (north) until its terminus at a 

dirt road. The ephemeral drainage was mapped as three segments due to varying average OHWM. The 

upstream (southern) segment averages approximately 6 feet in width at the OHWM and bed substrate is 

dominated by clay/silt with some sand, gravel, and cobble. This segment contains incense cedar (Calocedrus 

decurrens) (UPL) trees both above and below the OHWM. The middle segment averages approximately 10 feet 

in width at the OHWM. The downstream (northern) segment averages approximately 20 feet in width at the 

OHWM. This segment contains a large pile of woody debris at its terminus just south of the dirt road. The 

drainage widens in this segment and this could be due to several factors, including topography, the dirt road, 

or the debris pile acting as a dam. The substrate in this segment is dominated by sand and gravel and there are 

no trees above or below the OHWM. However, there are tree stumps above and below the OHWM and the 

woody debris pile likely includes some of the cut trees. Data forms 1 and 2 in Attachment 1 describe ED1 in the 

study area and the locations of SP1 and SP2, respectively, are depicted in Figure 2. ED1 was delineated based on 

OHWM using break in slope, change in vegetation, change in sediment texture, drift deposits, and undercut 

banks as indicators.  

There is no evidence of water flow across the dirt road and there are no OHWM indicators or evidence of a bed 

and bank downstream of the dirt road. However, evidence of erosion and sheet flow is visible further 

downstream. Another large woody debris pile intersects the sheet flow further downstream. The sheet flow 

continues downslope and eventually forms a narrow channel with a bed and bank and OHWM that connects 

with the floodplain of an intermittent stream that parallels the northern boundary of the project site. Data form 

3 in Attachment 1 describes ED2 in the study area and the location of SP3 is depicted in Figure 2. The 0.007-

acre ephemeral drainage (ED2) averages approximately 3 feet in width at the OHWM and was delineated 

based on OHWM using break in slope, change in vegetation, change in sediment texture, and drift deposits as 

indicators.  

Conclusion 
The ephemeral drainages in the study area were delineated as ephemeral features potentially subject to USACE 

jurisdiction under Section 404 of the CWA because they have a bed and bank and OHWM and contribute flow 

to the unnamed intermittent stream floodplain, which has a direct hydrological surface connection to a 

traditional navigable water (TNW), the Tuolumne River. Although there is a break in the ephemeral drainage 

that separates ED1 and ED2, the USACE definition of a tributary states that a water that otherwise qualifies as a 

tributary does not lose its status as a tributary if, for any length, there are one or more constructed breaks (such 

as bridges, culverts, pipes, or dams), or one or more natural breaks (such as wetlands along the run of a stream, 

debris piles, boulder fields, or a stream that flows underground) so long as a bed and banks and ordinary high 

water mark can be identified upstream of the break (80 FR 37106, September 28, 2015). The ephemeral 

drainages only flow in response to direct precipitation and do not support continuous flow at least seasonally.  

In addition, an area within the study area was investigated to determine if it fit the three-parameter criteria of a 

wetland. The area in question and two adjacent areas with different vegetation composition were sampled, 

including digging soil pits and completing wetland determination data forms. Sample point locations SP4, SP5, 

and SP6 are depicted on Figure 2. Hydrophytic vegetation was found to likely be dominant. One dominant 

plant (Navarretia sp.) could only be narrowed down to two possible species and could not be definitively 

identified to species due to the time of year (no flowers were present to allow a positive identification to the 
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species level). However, one of the two possible species has a strong affinity for serpentine soils, which are not 

found on the site, and therefore this species can likely be ruled out. The area displayed hydrological indicators 

but did not contain hydric soil. Therefore, the area in question did not satisfy the three-parameter approach 

and was determined to not be a wetland. Wetland determination data forms in Attachment 1 provide 

information on the three sampling locations, including the area in question. 

RECOMMENDATIONS 

It is recommended that the ephemeral drainages be avoided. Based on the site plan dated October 19, 2018, 

the parking lot and driveway would need to be shifted north to avoid the downstream (north) end of one of 

the ephemeral drainages (ED1). Alternatively, the ephemeral drainage could be spanned. The bridge abutments 

and all construction activities associated with the span would need to be outside of the bed and bank and 

OHWM of the ephemeral drainage. Top of bank width is roughly 25 feet at the north end of ED1. The 

boundaries of the drainage should be clearly delineated in the field with fencing or brightly-colored flagging 

prior to start of construction. If the ephemeral drainage cannot be avoided by project-related activities, an 

aquatic resources delineation report should be prepared according to USACE standards and submitted to 

USACE for a preliminary jurisdictional determination. The ephemeral drainage may also be subject to Regional 

Water Quality Control Board and California Department of Fish Wildlife regulation under Section 1602 of the 

Fish and Game Code. No grading, fill, vegetation removal, or other ground disturbing activities should occur 

within the ephemeral drainage until all required permits, regulatory approvals, and permit conditions for effects 

on the aquatic resource are secured. The other ephemeral drainage (ED2) is outside of the project site and 

therefore will be avoided.  
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Appendix C 
Noise Calculations 

  



Construction Source Noise Prediction Model

Location

Distance to Nearest 

Receptor in feet Equipment

Usage 

Factor
1

Threshold 2,706 Front End Loader 0.4
Residence 1 340 Grader 0.4

Dozer 0.4

Ground Type HARD
Source Height 8
Receiver Height 5

Ground Factor
2

0.00

Predicted Noise Level 3

Front End Loader 76.0
Grader 81.0
Dozer 81.0

Sources:
1 Obtained from the FHWA Roadway Construction Noise Model, January 2006. Table 1.
2 Based on Figure 6‐5 from the Federal Transit Noise and Vibration Impact Assessment, 2006 (pg 6‐23).  
3 Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006 (pg 12‐3).  

 Leq(equip) = E.L.+10*log (U.F.) ‐ 20*log (D/50) ‐ 10*G*log (D/50) 

Where:  E.L. = Emission Level;

U.F.= Usage Factor;

G = Constant that accounts for topography and ground effects (FTA 2006: pg 6‐23); and

D = Distance from source to receiver.

Combined Predicted 

Noise Level (Leq dBA)
50.0

Combined Predicted Noise Level (Leq dBA at 50 feet)

Leq dBA at 50 feet
3

80

84.7

Reference Emission 

Noise Levels (Lmax) at 50 

feet
1

85
85

68.0



Construction Source Noise Prediction Model

Location

Distance to Nearest 

Receptor in feet
Threshold 1,757
Residence 1 340

Sources:
1 Obtained from the FHWA Roadway Construction Noise Model, January 2006. Table 1.
2 Based on Figure 6‐5 from the Federal Transit Noise and Vibration Impact Assessment, 2006 (pg 6‐23).  
3 Based on the following from the Federal Transit Noise and Vibration Impact Assessment, 2006 (pg 12‐3).  

 Leq(equip) = E.L.+10*log (U.F.) ‐ 20*log (D/50) ‐ 10*G*log (D/50) 

Where:  E.L. = Emission Level;

U.F.= Usage Factor;

G = Constant that accounts for topography and ground effects (FTA 2006: pg 6‐23); and

D = Distance from source to receiver.

66.7

Combined Predicted 

Noise Level (Leq dBA)
50.0

#NUM!



Equipment

Usage 

Factor1

Grader 1

Front End Loader 1

Dozer 1
1
1

Ground Type soft
Source Height 8
Receiver Height 5

Ground Factor2 0.63

Predicted Noise Level 3

Grader 85.0
Front End Loader 80.0
Dozer 85.0

80

Reference Emission 

Noise Levels (Lmax) at 50 

feet1

85

85

Combined Predicted Noise Level (Leq dBA at 50 feet)
88.6

Leq dBA at 50 feet
3



Equipment 

Description

Acoustical 

Usage 

Factor (%)

Spec 

721.560 

Lmax @ 

50ft (dBA 

slow)

Actual 

Measured 

Lmax @ 

50ft        

(dBA slow)

No. of 

Actual Data 

Samples 

(count)

Spec 

721.560 

LmaxCalc

Spec 

721.560 

Leq

Distance

Actual 

Measured 

LmaxCalc

Actual 

Measured 

Leq

Auger Drill Rig 20 85 84 36 79.0 72.0 100 78.0 71.0
Backhoe 40 80 78 372 74.0 70.0 100 72.0 68.0
Bar Bender 20 80 na 0 74.0 67.0 100
Blasting na 94 na 0 88.0 100
Boring Jack Power Unit 50 80 83 1 74.0 71.0 100 77.0 74.0
Chain Saw 20 85 84 46 79.0 72.0 100 78.0 71.0
Clam Shovel (dropping) 20 93 87 4 87.0 80.0 100 81.0 74.0
Compactor (ground) 20 80 83 57 74.0 67.0 100 77.0 70.0
Compressor (air)  40 80 78 18 74.0 70.0 100 72.0 68.0
Concrete Batch Plant 15 83 na 0 77.0 68.7 100
Concrete Mixer Truck 40 85 79 40 79.0 75.0 100 73.0 69.0
Concrete Pump Truck 20 82 81 30 76.0 69.0 100 75.0 68.0
Concrete Saw 20 90 90 55 84.0 77.0 100 84.0 77.0
Crane 16 85 81 405 79.0 71.0 100 75.0 67.0
Dozer 40 85 82 55 79.0 75.0 100 76.0 72.0
Drill Rig Truck 20 84 79 22 78.0 71.0 100 73.0 66.0
Drum Mixer 50 80 80 1 74.0 71.0 100 74.0 71.0
Dump Truck 40 84 76 31 78.0 74.0 100 70.0 66.0
Excavator 40 85 81 170 79.0 75.0 100 75.0 71.0
Flat Bed Truck 40 84 74 4 78.0 74.0 100 68.0 64.0
Front End Loader 40 80 79 96 74.0 70.0 100 73.0 69.0
Generator 50 82 81 19 76.0 73.0 100 75.0 72.0
Generator (<25KVA, VMS si 50 70 73 74 64.0 61.0 100 67.0 64.0
Gradall 40 85 83 70 79.0 75.0 100 77.0 73.0
Grader 40 85 na 0 79.0 75.0 100
Grapple (on Backhoe) 40 85 87 1 79.0 75.0 100 81.0 77.0
Horizontal Boring Hydr. Jac 25 80 82 6 74.0 68.0 100 76.0 70.0
Hydra Break Ram 10 90 na 0 84.0 74.0 100
Impact Pile Driver 20 95 101 11 89.0 82.0 100 95.0 88.0
Jackhammer 20 85 89 133 79.0 72.0 100 83.0 76.0
Man Lift 20 85 75 23 79.0 72.0 100 69.0 62.0
Mounted Impact Hammer ( 20 90 90 212 84.0 77.0 100 84.0 77.0
Pavement Scarafier 20 85 90 2 79.0 72.0 100 84.0 77.0
Paver  50 85 77 9 79.0 76.0 100 71.0 68.0
Pickup Truck 40 55 75 1 49.0 45.0 100 69.0 65.0
Pneumatic Tools 50 85 85 90 79.0 76.0 100 79.0 76.0
Pumps 50 77 81 17 71.0 68.0 100 75.0 72.0
Refrigerator Unit 100 82 73 3 76.0 76.0 100 67.0 67.0
Rivit Buster/chipping gun 20 85 79 19 79.0 72.0 100 73.0 66.0
Rock Drill  20 85 81 3 79.0 72.0 100 75.0 68.0
Roller 20 85 80 16 79.0 72.0 100 74.0 67.0
Sand Blasting (Single Nozzle 20 85 96 9 79.0 72.0 100 90.0 83.0
Scraper 40 85 84 12 79.0 75.0 100 78.0 74.0
Shears (on backhoe) 40 85 96 5 79.0 75.0 100 90.0 86.0
Slurry Plant 100 78 78 1 72.0 72.0 100 72.0 72.0
Slurry Trenching Machine 50 82 80 75 76.0 73.0 100 74.0 71.0
Soil Mix Drill Rig 50 80 na 0 74.0 71.0 100
Tractor 40 84 na 0 78.0 74.0 100
Vacuum Excavator (Vac‐tru 40 85 85 149 79.0 75.0 100 79.0 75.0
Vacuum Street Sweeper 10 80 82 19 74.0 64.0 100 76.0 66.0
Ventilation Fan 100 85 79 13 79.0 79.0 100 73.0 73.0
Vibrating Hopper 50 85 87 1 79.0 76.0 100 81.0 78.0
Vibratory Concrete Mixer 20 80 80 1 74.0 67.0 100 74.0 67.0
Vibratory Pile Driver 20 95 101 44 89.0 82.0 100 95.0 88.0
Warning Horn 5 85 83 12 79.0 66.0 100 77.0 64.0
Welder / Torch 40 73 74 5 67.0 63.0 100 68.0 64.0

Source:
FHWA Roadway Construction Noise Model, January 2006. Table 9.1
U.S. Department of Transportation
CA/T Construction Spec. 721.560             



Traffic Noise Spreadsheet Calculator 

Project:

Number Name From  To 

Summary of Net Changes

1 Faretti Rd Main Street Pine Mountain Road 54.9 55.2 0.4

2 Faretti Rd Pine Mountain Road Phelan Mogan Road 53.7 53.9 0.2 #N/A #N/A #N/A

3 Main Street Priest Coulterville Road Faretti Road 57.1 57.2 0.1 #N/A #N/A #N/A

4 Main Street Faretti Road Smith Station Road 54.8 54.8 0.0 #N/A #N/A #N/A

*All modeling assumes average pavement, level roadways (less than 1.5% grade), constant traffic flow and does not account for shielding of any type or finite roadway adjustments. All levels are reported as A‐weighted noise levels.
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Cumulative + 
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Δ Existing – 
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Traffic Noise Spreadsheet Calculator 

Project:

Noise Level Descriptor: CNEL

Site Conditions: Soft

Traffic Input: ADT

Traffic K‐Factor:

CNEL, 

Number Name From  To  (mph) Near Far % Auto % Medium % Heavy % Day % Eve % Night (dBA)5,6,7 70 dBA 65 dBA 60 dBA 55 dBA

Existing Conditions

1 Faretti Rd Main Street Pine Mountain Road 3,851 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 54.856 10 21 45 98

2 Faretti Rd Pine Mountain Road Phelan Mogan Road 2,933 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 53.673 8 18 38 82

3 Main Street Priest Coulterville Road Faretti Road 6,457 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 57.1 14 30 64 138

4 Main Street Faretti Road Smith Station Road 3,771 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 54.764 10 21 45 96

*All modeling assumes average pavement, level roadways (less than 1.5% grade), constant traffic flow and does not account for shielding of any type or finite roadway adjustments. All levels are reported as A‐weighted noise levels.

Input

Speed Traffic Distribution Characteristics

Output

Distance to 

Directional 

Centerline, (feet)4Segment Description and Location Distance to Contour, (feet)3

ADT



Traffic Noise Spreadsheet Calculator 

Project:

Noise Level Descriptor: CNEL

Site Conditions: Soft

Traffic Input: ADT

Traffic K‐Factor:

CNEL, 

Number Name From  To  (mph) Near Far % Auto % Medium % Heavy % Day % Eve % Night (dBA)5,6,7 70 dBA 65 dBA 60 dBA 55 dBA

Existing + Project Conditions

1 Faretti Rd Main Street Pine Mountain Road 4,197 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 55.2

2 Faretti Rd Pine Mountain Road Phelan Mogan Road 3,089 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 53.9

3 Main Street Priest Coulterville Road Faretti Road 6,613 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 57.2

4 Main Street Faretti Road Smith Station Road 3,805 35 100 100 97.5% 1.5% 1.0% 85.0% 7.5% 7.5% 54.8

*All modeling assumes average pavement, level roadways (less than 1.5% grade), constant traffic flow and does not account for shielding of any type or finite roadway adjustments. All levels are reported as A‐weighted noise levels.

14 30 65 140

10 21 45 97

8 18 39 84

Segment Description and Location Distance to Contour, (feet)3

10 22 48 104

Input Output

ADT

Speed

Distance to 

Directional 

Centerline, (feet)4 Traffic Distribution Characteristics



Citation # Citations

1 Caltrans Technical Noise Supplement. 2009 (November). Table (5‐11), Pg 5‐60. Caltrans Technical Noise Supplement. 2013 (September). Table (4‐2), Pg 4‐17.

2 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐26), Pg 5‐60. Caltrans Technical Noise Supplement. 2013 (September). Equation (4‐5), Pg 4‐17.

3 Caltrans Technical Noise Supplement. 2009 (November). Equation (2‐16), Pg 2‐32. FHWA 2004 TNM Version 2.5

4 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐11), Pg 5‐47, 48. FHWA 2004 TNM Version 2.5

5 Caltrans Technical Noise Supplement. 2009 (November). Equation (2‐26), Pg 2‐55, 56. Caltrans Technical Noise Supplement. 2013 (September). Equation (2‐23), Pg 2‐51, 52.

6 Caltrans Technical Noise Supplement. 2009 (November). Equation (2‐27), Pg 2‐57. Caltrans Technical Noise Supplement. 2013 (September). Equation (2‐24), Pg 2‐53.

7 Caltrans Technical Noise Supplement. 2009 (November). Pg 2‐53. Caltrans Technical Noise Supplement. 2013 (September). Pg 2‐57.

8 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐7), Pg 5‐45. FHWA 2004 TNM Version 2.5

9 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐8), Pg 5‐45. FHWA 2004 TNM Version 2.5

10 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐9), Pg 5‐45. FHWA 2004 TNM Version 2.5

11 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐13), Pg 5‐49. FHWA 2004 TNM Version 2.5

12 Caltrans Technical Noise Supplement. 2009 (November). Equation (5‐14), Pg 5‐49. FHWA 2004 TNM Version 2.5

13 Federal Highway Administration Traffic Noise Model Technical Manual. Report No. FHWA‐PD‐96‐010. 1998 (January). Equation (16), Pg 67

14 Federal Highway Administration Traffic Noise Model Technical Manual. Report No. FHWA‐PD‐96‐010. 1998 (January). Equation (20), Pg 69

15 Federal Highway Administration Traffic Noise Model Technical Manual. Report No. FHWA‐PD‐96‐010. 1998 (January). Equation (18), Pg 69
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Attenuation Calculations for Stationary Noise Sources

KEY: Orange cells are for input.

Grey cells are intermediate calculations performed by the model.

Green cells are data to present in a written analysis (output).

Noise Source/ID Attenuated Noise Level at Receptor

noise level distance Ground Type noise level distance

(dBA) @ (ft) (soft/hard) (dBA) @ (ft)

Rock Concert 93.0 @ 4 hard 12 5 0.00 54.4 @ 340

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

0.66

Notes:

Sources:

Computation of the ground factor is based on the equation presentd in Figure 6‐23 on pg. 6‐23 of FTA 2006, where the distance of the reference noise 

leve can be adjusted and the usage factor is not applied (i.e., the usage factor is equal to 1).

Federal Transit Association (FTA). 2006 (May). Transit Noise and Vibration Impact Assessment. FTA‐VA‐90‐1003‐06. Washington, D.C. Available: 

<http://www.fta.dot.gov/documents/FTA_Noise_and_Vibration_Manual.pdf>. Accessed: September 24, 2010.

STEP 1: Identify the noise source and enter 
the reference noise level (dBA and distance).

STEP 2: Select the ground type (hard or soft), 
and enter the source and receiver heights.

STEP 3: Select the distance to the 
receiver.

Estimates of attenuated noise levels do not account for reductions from intervening barriers, including walls, trees, vegetation, or structures of any type.

Computation of the attenuated noise level is based on the equation presented on pg. 12‐3 and 12‐4 of FTA 2006. 

Source 

Height (ft)

Receiver 

Height (ft)

Ground 

Factor

Attenuation CharacteristicsReference Noise Level
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EXECUTIVE SUMMARY 

This report has been prepared to present the results of a Transportation Impact Study (TIS) 
performed by Wood Rodgers, Inc. for a proposed Community Resiliency Center (Project) in the 
census-designated place of Groveland, California. This analysis has been performed to determine 
any impacts the proposed Project may have on surrounding transportation facilities and potential 
mitigation measures that could be implemented to address any significant impacts. This TIS report 
was prepared in accordance with Tuolumne County, California Environmental Quality Act (CEQA), 
and National Environmental Policy Act (NEPA) requirements and guidelines.  

PROJECT SITE DESCRIPTION 

The Project envisions development of a currently vacant parcel located on the southwest quadrant 
of the Ferretti Road / Pine Mountain Drive intersection in Groveland, CA. An approximately 
12,000 square foot Community Resiliency Center building and adjacent parking lot are planned. The 
Project site would gain access to the surrounding roadway network via a proposed driveway on 
Ferretti Road south of Pine Mountain Drive. 

PROJECT GENERATED TRIPS 

New trips generated by the proposed Project were estimated using rates from the Institute of 
Transportation Engineers Trip Generation Manual, 10th Edition. The proposed Project is anticipated to 
generate a total of 346 daily trips, 22 new AM peak hour (15 inbound, 7 outbound), and 28 new PM 
peak hour (13 inbound, 15 outbound) trips under typical annual average traffic demand conditions. 

ROADWAY SEGMENTS OPERATIONS, IMPACTS, AND MITIGATION MEASURES 

This TIS report analyzed four (4) study roadway segments under “Existing”, “Existing plus Project”, 
“Near-term No Project”, “Near-term plus Project”, “Cumulative (long-term) No Project”, and 
“Cumulative (long-term) plus Project” weekday daily conditions. Study roadway segments were 
chosen based on projected travel patterns of Project site trips, knowledge of the area, and 
engineering judgement. Average Daily Traffic (ADT)-based Level of Service (LOS) standards and 
significant impact criteria used in this TIS were based on the Tuolumne County Transportation 
Council (TCTC) Roadway ADT LOS Lookup Table shown in Table 1. 

All study roadway segments are projected to operate at acceptable LOS “D” or better under 
“Existing”, “Existing plus Project”, “Near-term No Project”, “Near-term plus Project”, 
“Cumulative (long-term) No Project”, and “Cumulative (long-term) plus Project” weekday daily 
conditions.  

The Project would generate approximately 3,564 daily Vehicle Miles Traveled (VMT) in Tuolumne 
County. 

PROJECT DRIVEWAY SIGHT DISTANCE ANALYSIS 

Driveway sight distances for the Project were analyzed against sight distance requirements for 
commercial roads/driveways contained in the Tuolumne County Community Resources Agency Roads 
Division Encroachment Permit Information Packet (Tuolumne County, 2014). The distances between the 
proposed Project driveway and the nearest approaches were also analyzed against the minimum 
recommended distances between a commercial approach and any other approach contained in the 
County Encroachment Permit Information Packet. The proposed Project driveway is projected to meet the 
County’s distance between approaches requirements. The proposed Project driveway is projected to 
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meet the County’s sight distance requirements only if all existing trees located within the sight 
distance triangles shown in Appendix C are removed/cleared by the County. This study 
recommends the County remove all trees located within the sight distance triangles shown in 
Appendix C.  
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1. INTRODUCTION 

This report has been prepared to present the results of a TIS performed by Wood Rodgers, Inc. for 
a proposed Community Resiliency Center located in the census-designated place of Groveland in 
Tuolumne County, California. This analysis has been performed to determine any impacts the 
proposed Project may have on surrounding transportation facilities and potential mitigation 
measures that could be implemented to address any significant impacts caused by the Project. This 
analysis focuses on typical weekday operating conditions at the Project site, and not special event 
scenarios such as during a natural disaster. This TIS includes sight distance analysis for potential 
Project site driveway locations.  

1.1 PROJECT DESCRIPTION 

The Project site consists of one parcel located on the southwest quadrant of the Ferretti Road / 
Pine Mountain Drive intersection in Groveland, CA. An approximately 12,000 square foot 
Community Resiliency Center building and adjacent parking lot are planned. Total paved parking 
area would be approximately 65,000 square feet. The Project site would provide approximately 200 
parking stalls for its users. The project site location is shown on the map in Figure 1. The Project 
Site Plan (Lionakis, dated February 25, 2019) may be found in Appendix A. 

The Community Resiliency Center will be designed with flexible space and areas that can be utilized 
by multiple people/groups at the same time. The building is planned to contain the following 
spaces: a lobby area, a large gathering group (100-200 person capacity), a few small classroom type 
rooms, a commercial kitchen, and restrooms. The County will be contracting with Non-Profit 
Groups to oversee the activities of the facility and schedule meetings. One (1) Facilities Management 
staff may also be required. Non-Emergency facility uses and activities include rentals by various 
community groups and businesses for meetings, trainings, parties and fundraisers. Governmental 
Entities will also use these facilities to hold town hall meetings and make presentations. Emergency 
uses and activities include utilizing the facility as an emergency shelter, temporary housing, for 
possible feeding of first responders, and for emergency responders to conduct community briefings 
during emergency events.  

1.2 STUDY AREA 

The Project study area extends along Ferretti Road from Main Street (SR 120) (southern limit) to 
Phelan Mogan Road (northern limit) in proximity of the Project site, as well as Main Street (SR 120) 
from Priest Coulterville Road (western limit) to Smith Station Road (eastern limit). Study facilities 
include the roadway segments discussed below. 

1.2.1 Roadway Segments 

Roadway segments were selected for analysis based on projected travel patterns of Project site trips, 
knowledge of the area, and engineering judgement. The list of study roadway segments was reviewed 
by County staff prior to preparation of the TIS. The following four (4) existing study roadway 
segments were analyzed in this TIS: 

1. Ferretti Road between Main Street (SR 120) and Pine Mountain Drive 
2. Ferretti Road between Pine Mountain Drive and Phelan Mogan Road 
3. Main Street (SR 120) between Priest Coulterville Road and Ferretti Road 
4. Main Street (SR 120) between Ferretti Road and Smith Station Road 

The locations of the above roadway segments are shown on Figure 1.  



Study Roadway Segments

Proposed Resiliency Center

Project Parking Lot

Project Landscaped Area

0 500250

Feet NORTH

Project Location

Project Location and Study Facilities
Groveland Community Resiliency Center 
Groveland, CA
March 2019

J:\Jobs\8768_001_Tuolumne_Resiliency_Centers\GIS\Tasks\Groveland\Figure_01_Location_Map.mxd 3/6/2019 11:05:38 AM mtambellini

Figure 1

#2 - Ferretti Road North

#3 - Main Street (SR 120) West

#4 - Main Street (SR 120) East

#1 - Ferretti Road South
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1.3 ANALYSIS SCENARIOS 

Four roadway segments were evaluated under weekday daily conditions for the following scenarios: 

 Existing Conditions: Existing traffic volumes from counts. 

 Existing plus Project Conditions: Existing traffic volumes plus traffic projected to be 

generated by the proposed Project. 

 Near-term No Project Conditions: Analysis of near-term future year 2020 traffic 

conditions developed by applying a yearly growth rate, calculated from the Tuolumne 

County Regional Travel Demand Model (RTDM), to existing traffic volume counts. 

 Near-term plus Project Conditions: “Near-term No Project” volumes plus traffic 

projected to be generated by the proposed Project. 

 Cumulative (long-term) No Project Conditions: Analysis of long-term future year 

2040 traffic conditions developed by applying a yearly growth rate, calculated from the 

Tuolumne County RTDM, to existing traffic volume counts. 

 Cumulative (long-term) plus Project Conditions: “Cumulative (long-term) No 

Project” volumes plus traffic projected to be generated by the proposed Project. 

1.4 ANALYSIS METHODS 

All study roadways were classified as urban or rural, and all roadways were further classified as 
rolling or mountainous. Roadway segment LOS was calculated by comparing study roadway ADT 
volumes, obtained from recent traffic counts, to the corresponding TCTC Roadway ADT LOS 
thresholds for the roadway type contained in the Tuolumne County General Plan and Regional 
Transportation Plan Update EIR Traffic Study (Wood Rodgers, August 2015). The TCTC Roadway ADT 
LOS Lookup Table is shown in Table 1. 

Intersection analysis was not included in this TIS. According to the Guide of the Preparation of County of 
Tuolumne Traffic Impact Studies, a full TIS is needed when a project generates over 50 peak hour trips 
assigned to a County roadway or a highway. Based on the trip generation performed for this Project 
(see Section 3.2.1 of this TIS for trip generation details), the Project would generate up to 28 peak 
hour trips, and therefore would not trigger the County requirement for a full TIS with intersection 
analysis. 

Typical daily weekday analysis was performed for this TIS. It was determined that existing traffic 
volumes on study roadways remained generally consistent (within five percent of each other) on 
weekdays and weekends, and therefore weekday traffic counts were a reasonable approximation of 
weekend traffic counts for study roadway segments (see Section 2.5 of this TIS for additional 
discussion). It was also determined that Institute of Transportation Engineers Trip Generation Manual, 10th 
Edition based weekday trip generation rates were a reasonably conservative estimate of Project 
generated trips on both weekdays and weekends, consistent with County estimates of site usage (see 
Section 3.2.1 of this TIS for additional discussion). Therefore, the typical daily weekday analysis 
included in this TIS could also be considered a reasonable estimate of daily weekend operating 
conditions with and without the Project. 
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Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

FHWA 
FC# Roadway Type Type # 

Area 

Type 

Maximum Two-way Average Daily Traffic (ADT) 
Volume-carrying Capacity for each LOS Designation 

LOS “A” LOS “B” LOS “C” LOS “D” LOS “E” 

4 Rural Arterial (4-lane) Divided 1 

R
O

LL
IN

G
 

6,240 12,480 18,720 26,520 31,200 

4 Rural Arterial (4-lane) Undivided 2 4,820 9,640 14,460 20,485 24,100 

4 Rural Minor Arterial (4-lane) 3 6,080 12,160 18,240 25,840 30,400 

4 Rural Minor Arterial (with left-turn Lane) 4 4,600 9,200 13,800 19,550 23,000 

4 Rural Minor Arterial (2-lane) 5 3,120 6,240 9,360 13,260 15,600 

5 Major Collector (34 ft. - 36 ft.) 6 3,420 6,840 10,260 14,535 17,100 

5 Major/Minor Collector (23 ft.- 32 ft.) 7 2,900 5,800 8,700 12,325 14,500 

5 Major/Minor Collector (20 ft.- 23 ft.) 8 2,590 5,180 7,770 11,008 12,950 

5 Major/Minor Collector (18 ft.- 20 ft.) 9 2,300 4,600 6,900 9,775 11,500 

5 Major/Minor Collector (Less than 18 ft.) 10 1,920 3,840 5,760 8,160 9,600 

6 Local Road 11 1,920 3,840 5,760 8,160 9,600 

4 Rural Arterial (4-lane) Divided 101 

M
O

U
N

TA
IN

O
U

S 

5,810 11,610 17,410 24,670 29,020 

4 Rural Arterial (4-lane) Undivided 102 4,490 8,970 13,450 19,060 22,420 

4 Rural Minor Arterial (4-lane) 103 5,660 11,310 16,970 24,040 28,280 

4 Rural Minor Arterial (with left-turn Lane) 104 4,280 8,560 12,840 18,190 21,390 

4 Rural Minor Arterial (2-lane) 105 2,910 5,810 8,710 12,340 14,510 

5 Major Collector (34 ft. - 36 ft.) 106 3,190 6,370 9,550 13,520 15,910 

5 Major/Minor Collector (23 ft.- 32 ft.) 107 2,700 5,400 8,100 11,470 13,490 

5 Major/Minor Collector (20 ft.- 23 ft.) 108 2,410 4,820 7,230 10,240 12,050 

5 Major/Minor Collector (18 ft.- 20 ft.) 109 2,140 4,280 6,420 9,100 10,700 

5 Major/Minor Collector (Less than 18 ft.) 110 1,790 3,580 5,360 7,590 8,930 

6 Local Road 111 1,790 3,580 5,360 7,590 8,930 

2 4-Lane Freeway 201 

U
R

B
A

N
 

28,000 43,200 61,600 74,400 80,000 

2 3-Lane Freeway 202 10,100 20,200 30,300 42,925 50,500 

2 2-Lane Freeway + Auxiliary Lanes 203 8,392 16,784 25,176 35,666 41,960 

2 2-Lane Freeway 204 6,680 13,360 20,040 28,390 33,400 

2 4-Lane Expressway 205 24,000 28,000 32,000 36,000 40,000 

2 2-Lane Expressway 206 12,000 14,000 16,000 18,000 20,000 

3 6-Lane Divided Arterial (with left-turn lane) 207 32,000 38,000 43,000 49,000 54,000 

3 4-Lane Divided Arterial (with left-turn lane) 208 22,000 25,000 29,000 32,500 36,000 

3 4-Lane Undivided Arterial (no left-turn lane) 209 18,000 21,000 24,000 27,000 30,000 

4 2-Lane Principal/Minor Arterial (with left-turn lane) 210 2,900 7,700 14,300 20,100 31,300 

4 2-Lane Principal/Minor Arterial (no left-turn lane) 211 2,900 7,200 11,900 16,100 24,200 

5 2-Lane Major/Minor Collector (with left-turn lane) 212 3,400 6,900 11,600 15,800 29,400 

5 2-Lane Major/Minor Collector (no left-turn lane) 213 2,700 5,600 9,200 12,800 23,500 

6 2-Lane Local Street 214 2,300 4,900 8,400 11,400 21,200 

Notes:  
1. Values shown corresponding to LOS A through E are roadway ADT traffic volumes 
2. Collector width is measured from the edge of pavement to the edge of pavement 
3. Roadways with continuous grade steeper than 6% or above 4,000 ft. elevation should use mountainous terrain LOS thresholds 
4. Site Specific LOS maybe necessary 
5. Peak Hour LOS threshold is assumed to be 10% of the daily traffic volume unless site specific analysis shows a different peak 
    hour to daily traffic ratio 
6. Examples LOS A (0.20 of capacity), LOS B (0.21 to 0.40 of capacity), LOS C (0.41 to 0.60 of capacity), LOS D (0.61 to 0.85 of capacity), 
    LOS E (0.86 to 0.92 of capacity) 
All volumes thresholds are approximate and assumes average roadway characteristics. Actual threshold volume for each Level of Service listed 
above may vary depending on a variety of factors including (but not limited to) roadway curvature and grade, intersection or interchange spacing, 
driveway spacing, percentage of trucks, RVs and other heavy vehicles, travel lane widths, speed limits, signal timing characteristics, on-street 
parking, volume of cross traffic and pedestrians, etc.  
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1.5 LEVEL OF SERVICE STANDARDS AND SIGNIFICANT IMPACT CRITERIA 

Consistent with the 2018 General Plan Update Appendix B: Tuolumne County General Plan and Regional 
Transportation Plan Update EIR Traffic Study (Wood Rodgers, August 2015), the minimum LOS 
standard for Minor Collectors, Major Collectors, Rural Arterials and Urban Local Streets (County 
facilities) was assumed to be LOS “D”, unless an exception is made by the County. The minimum 
LOS standard for rural local roads and residential roads was assumed to be LOS “C”. The minimum 
peak hour LOS standard for all County intersections was assumed to be LOS “D”. 

The Project study area includes State Route120. The Caltrans published Guide for the Preparation of 
Traffic Impact Studies (dates December 2002) states the following: 

“Caltrans endeavors to maintain a target LOS at the transition between LOS “C” and LOS “D” on State 
highway facilities, however, Caltrans acknowledges that this may not be always feasible and recommends that 
the lead agency consult with Caltrans to determine the appropriate target LOS”  

Based on the above, the minimum LOS standard for all Caltrans facilities was assumed to be LOS 
“D”. 

1.6 REPORT ORGANIZATION 

The remainder of this report is divided into the following chapters: 

 Chapter 2: Existing Conditions – Describes existing conditions and operations of the 

study area intersections, transit system, pedestrian facilities, and bicycle facilities. 

 Chapter 3: Existing Plus Project Conditions – Describes the methods used to estimate 

and distribute Project generated traffic and the resulting study area operations. 

 Chapter 4: Near-term No Project – Describes projected conditions and operations of 

study area facilities under Near-term No Project conditions. 

 Chapter 5: Near-term plus Project – Describes projected conditions and operations of 

study area facilities under Near-term plus Project conditions. 

 Chapter 6: Cumulative (long-term) No Project – Describes projected conditions and 

operations of study area facilities under Cumulative (long-term) No Project conditions. 

 Chapter 7: Cumulative (long-term) plus Project – Describes projected conditions and 

operations of study area facilities under Cumulative (long-term) plus Project conditions. 

 Chapter 8: Project Impacts and Mitigation Measures – Describes the projected impacts 

the Project will have on study area facilities (if any) and presents potential mitigations. 

 Chapter 9: Site Access and Circulation – Describes site access, circulation, and Project 

Driveway site distances for the Project Site. 
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2. EXISTING CONDITIONS 

This chapter describes the existing roadway network, transit services, pedestrian facilities, and 
bicycle facilities within the study area. It also presents existing ADT at study roadway segments and 
existing study roadway segment LOS. 

2.1 EXISTING ROADWAY NETWORK 

This section provides descriptions of the study area roadways.  

Ferretti Road is a two-lane major collector that runs north-south between Phelan Mogan Road and 
Main Street (SR 120). Ferretti Road forms one-way stop-controlled T-intersections with Main Street 
(SR 120) as well as Pine Mountain Drive. The posted speed limit on Ferretti Road is 35 mph.  

Ferretti Road currently (as of November 2018) has a full closure approximately 350 feet north of 
Pine Mountain Drive where the roadway has been closed due to storm damage. The County has 
indicated that they plan to fix this damaged section of roadway by early 2019. In the meantime, 
Ferretti Road traffic is likely diverting via Pine Mountain Drive, Tannahill Drive, and Mueller Drive, 
or the eastern Ferretti Road / SR 120 intersection (approximately seven miles east of Groveland). 

Main Street (SR 120) is a two-lane rural minor arterial that runs east-west between Priest 
Coulterville Road and Smith Station Road. The posted speed limit is 25 mph west of Ferretti Road 
T-intersection, and 35 mph east of Ferretti Road T-intersection. Posted speed limit increases to 40 
mph near the Main Street (SR 120) / Merrell Road intersection, and to 45 mph near the Main Street 
(SR 120) / Old Highway 120 intersection. 

2.2 PEDESTRIAN FACILITIES 

Pedestrian sidewalk was detected along the east side of Ferretti Road south of Pine Mountain Drive 
and north of Bisordi Street. No existing pedestrian sidewalks or pedestrian crossings were detected 
along the Project site frontage. There are no pedestrian crossings at the Ferretti Road / Main Street 
(SR 120) T-intersection or at the Ferretti Road / Pine Mountain Drive intersection.  

2.3 BICYCLE FACILITIES 

The 2016 Regional Transportation Plan (Tuolumne County Transportation Council, January 2017) classifies 
bikeways as follows:  

 Class I Bike Path – Provides a completely separate right of way designated for exclusive use 
of bicycles and pedestrians with cross-flows by motorists minimized.  

 Class II Bike Lanes –Provides a restricted right-of-way through signs and pavement striping 
designated for the exclusive or semi-exclusive use of bicycles with through travel by motor 
vehicles or pedestrian prohibited, but with vehicle cross-flows by pedestrian and motorists 
permitted. In California, the Manual on Uniform Traffic Control Devices (MUTCD) sign 
#R3-17 normally designates class II facilities. 

Study area bicycle facilities have been identified using information from the 2016 Regional 
Transportation Plan. No bike lanes were detected within or near the Project study area. Shoulders of 
two feet were detected along the east side of Ferretti Road. The west side of Ferretti has little to no 
shoulder in the Project area. 
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2.4 EXISTING TRANSIT SERVICE 

Tuolumne County Transit provides Groveland Dial-A-Ride Service. On Tuesdays, curb to curb 
Dial-A-Ride services are available from Groveland to the Sonora area for shopping, medical 
appointments, etc. Service is available to the general public, with priority service to those who are 
disabled or 55 years of age or over. A Sonora, Groveland, Yosemite Valley shuttle is available seven 
days a week from May to September. The shuttle stops at Mary Laveroni Park, which is located 
approximately 3,400 feet from the Project site.  

2.5 EXISTING ROADWAY SEGMENT VOLUMES 

Project study roadway segment traffic operations were evaluated for typical existing daily weekday 
conditions. Wood Rodgers conducted new 24 hour vehicular traffic counts at the following roadway 
segments on Tuesday October 16, 2018: 

1. Ferretti Road between Main Street (SR 120) and Pine Mountain Drive 

3. Main Street (SR 120) between Priest Coulterville Road and Ferretti Road  

4. Main Street (SR 120) between Ferretti Road and Smith Station Road  

24 hour weekend counts were also conducted on Ferretti Road between Main Street (SR 120) and 
Pine Mountain Drive on Saturday October 20, 2018. Weekend ADT on this segment was found to 
be within five percent of the existing weekday count. Therefore, traffic operations on the weekend 
were assumed to be similar to those during the week.  

Due to the existing full closure of Ferretti Road approximately 350 feet north of Pine Mountain 
Drive, Wood Rodgers was unable to conduct new traffic counts at the following roadway segment: 

2. Ferretti Road between Pine Mountain Drive and Phelan Mogan Road  

After discussion with the County, it was decided that latest counts published on the Tuolumne 
County website (last updated 07/01/2017) could be used to obtain existing Ferretti Road traffic 
volumes north of Pine Mountain Drive. As the latest available traffic counts from the County at this 
location were conducted in November of 2014, the counts were growth rated to represent current 
year 2018 conditions. The growth rate was derived using the Tuolumne County RTDM.  

Figure 1 illustrates existing study roadway segments and Figure 2 illustrates “Existing” conditions 
study roadway segment ADTs. Roadway segment raw count sheets are included in Appendix B.  

2.6 EXISTING ROADWAY SEGMENT OPERATIONS 

Table 2 presents existing study roadway segment traffic operations under “Existing” roadway ADT 
volumes.  

As shown in Table 2, all study roadway segments are currently operating at acceptable level of 
service conditions (LOS “D” or better).  
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Table 2. “Existing” Conditions Roadway Segment Traffic Operation 

# Roadway Segment 
Type 

#1 

Roadway 
Capacity 

Min. 
LOS  
Std. 

ADT LOS 

1 
Ferretti Road between Main Street (SR 120) and 
Pine Mountain Drive 

7 14,500 D 3,851 B 

2 
Ferretti Road between Pine Mountain Drive and 
Phelan Mogan Road 

7 14,500 D 2,933 B 

3 
Main Street (SR 120) between Priest Coulterville 
Road and Ferretti Road 

5 15,600 D 6,457 C 

4 
Main Street (SR 120) between Ferretti Road and 
Smith Station Road 

5 15,600 D 3,771 B 

Notes:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 



Study Roadway Segments

Proposed Resiliency Center

Project Parking Lot

Project Landscaped Area

0 500250

Feet NORTH

Project Location

"Existing" Traffic Volumes
Groveland Community Resiliency Center 
Groveland, CA
March 2019

J:\Jobs\8768_001_Tuolumne_Resiliency_Centers\GIS\Tasks\Groveland\Figure_02_Exisitng_Traffic_Volume.mxd 3/6/2019 11:32:40 AM mtambellini

Figure 2

#2 - Ferretti Road North
Weekday ADT = 2,933

#3 - Main Street (SR 120) West
Weekday ADT = 6,457

#4 - Main Street (SR 120) East
Weekday ADT = 3,771

#1 - Ferretti Road South
Weekday ADT = 3,851
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3. EXISTING PLUS PROJECT CONDITIONS 

This chapter provides a description of the proposed Project, a discussion of the trip generation and 
distribution/assignment methods used to come up with “Project Only” volumes at study roadway 
segments, and an analysis of projected traffic operations due to the proposed Project. 

3.1 PROJECT SITE DESCRIPTION 

The proposed Project plans to develop a Community Resiliency Center on a single parcel. The 
building will be approximately 12,000 square feet. The area to be paved for parking will be 
approximately 65,000 square feet, with approximately 200 parking stalls.  

The County provided the following estimates of anticipated usage of the Groveland Community 
Resiliency Center: 

- Weekday Daytime Use (Monday – Thursday) 20 – 30 people per day  

 - Weekday Evening Use (Monday – Thursday) 20 – 60 people per day 

 - Weekend Use (Friday – Sunday) 40 – 200 people per day 

The usage estimates above were based on the current schedule for an existing Community Center in 
Groveland.  

3.2 PROJECT GENERATED TRIPS 

3.2.1 Trip Generation  

The following trip generation rates from the Institute of Transportation Engineers (ITE) Trip Generation 
Manual, 10th Edition were used to estimate Project generated trips: 

Recreational Community Center – For the proposed Community Resiliency Center, the 
Recreational Community Center (Code 495) trip generation rate is used. ITE Trip Generation 
describes the Recreational Community Center as: “…stand-alone public facility similar to and including 
YMCAs. These facilities often include classes and clubs for adults and children: a day care or nursery school; meeting 
rooms; swimming pools and whirlpools; saunas; tennis, racquetball, handball, basketball and volleyball courts; outdoor 
athletic fields/courts; exercise classes; weightlifting and gymnastics equipment; locker rooms; and a restaurant or snack 
bar. Public access is typically allowed but a fee may be charged.” 

ITE trip generation rates were used to estimate trips generated by the Project as they are generally 
accepted as an industry standard method of estimating traffic generation and they produced trips 
that were generally consistent with, or slightly more conservative than, the County’s estimate of 
Project usage included in Section 3.1. Table 3 summarizes the trip generation rates used for the 
proposed Project and Table 4 summarizes the trip generation volumes and reductions for the 
proposed Project. 

According to the ITE trip generation rates, the Recreation Community Center land use type 
generates more trips on weekdays than on weekends. In order to remain conservative, it was 
assumed that the weekday trip generation rates could generally be used as a reasonable estimate of 
Project generated traffic on both weekdays and weekends. 
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Table 3. Project Trip Generation Rates 

Land Use Category Source 
ITE 

Code 

Rate  

Unit 

Daily 

Trip 

Rate/Unit 

Weekday AM Peak 

Hour Rate/Unit 

Weekday PM Peak 

Hour Rate/Unit 

Total In% Out% Total In% Out% 

Recreational Community 
Center 

ITE 495 KSF1 28.82 1.76 66% 34% 2.31 47% 53% 

Notes: 1KSF – 1000 SQFT Floor Area 

 

Table 4. Project Trip Generation Volumes 

Land Use  
 

 Units 

   

Quantity 

Daily 

Trips 

Weekday AM Peak 

Hour Trips 

Weekday PM Peak 

Hour Trips 

Total In Out Total In Out 

Recreational Community Center KSF1 12 346 22 15 7 28 13 15 

Notes: 1KSF – 1000 SQFT Floor Area 

 

As illustrated in Table 4, the proposed Project is anticipated to generate a total of 346 daily trips, 22 
AM peak hour (15 inbound, 7 outbound) trips, and 28 PM peak hour (13 inbound, 15 outbound) 
trips under typical “annual average” traffic demand conditions. ITE Trip Generation average rates 
were used in place of fitted curve equations to better capture the realistic trip generation of the small 
square footage being developed. 

The 346 daily Project trips estimated using ITE trip generation rates, and shown in Table 4 above, 
are generally consistent with the County’s estimate of Project usage on weekends, but slightly higher 
than the County’s estimate of Project usage on weekdays. However, as Project usage is only an 
estimate and could end up being higher than anticipated by the County, the 346 daily trips were 
considered a reasonably conservative estimate of weekday Project trip generation as well.  

3.2.2 Project Trip Distribution and Assignment 

The Project trip distribution was determined based on existing traffic volumes and travel patterns, 
knowledge of the area, and engineering judgement. Project trips were assigned to the study area 
network based on the Project trip distribution.  

Figure 3 illustrates the estimated weekday daily Project directional trip distribution and assignment 
patterns projected to be generally applicable for the Project under existing conditions on an 
annualized average usage basis.  

“Project Only” traffic volumes were added on top of “Existing” conditions traffic volumes at study 
roadway segments to create “Existing plus Project” conditions traffic volumes. Figure 4 illustrates 
the estimated weekday daily “Existing plus Project” conditions traffic volumes at study roadway 
segments. 
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Figure 3

#2 - Ferretti Road North
Weekday ADT = 156

#3 - Main Street (SR 120) West
Weekday ADT = 156

#4 - Main Street (SR 120) East
Weekday ADT = 34

#1 - Ferretti Road South
Weekday ADT = 346
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Figure 4

#2 - Ferretti Road North
Weekday ADT = 3,089

#3 - Main Street (SR 120) West
Weekday ADT = 6,613

#4 - Main Street (SR 120) East
Weekday ADT = 3,805

#1 - Ferretti Road South
Weekday ADT = 4,197
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3.3 “EXISTING PLUS PROJECT” ROADWAY SEGMENT OPERATIONS 

“Existing plus Project” roadway operations were quantified under “Existing plus Project” traffic 
volumes (shown in Figure 4). Table 5 illustrates the resulting “Existing plus Project” roadway 
segment LOS operations. Table 5 also contains “Existing” conditions roadways segment ADT and 
LOS for comparison purposes. 

Table 5. “Existing plus Project” Conditions Roadway Segment Traffic Operation 

# Roadway Segment 
Type  

# 

Roadway 
Capacity 

Min. 
LOS 
Std. 

Existing 
Conditions 

Existing Plus 
Project Conditions 

ADT LOS ADT LOS 

1 
Ferretti Road between Main Street 
(SR 120) and Pine Mountain 
Drive 

7 14,500 D 3,851 B 4,197 B 

2 
Ferretti Road between Pine 
Mountain Drive and Phelan 
Mogan Road 

7 14,500 D 2,933 B 3,089 B 

3 
Main Street (SR 120) between 
Priest Coulterville Road and 
Ferretti Road 

5 15,600 D 6,457 C 6,613 C 

4 
Main Street (SR 120) between 
Ferretti Road and Smith Station 
Road 

5 15,600 D 3,771 B 3,805 B 

Notes:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

As shown in Table 5, all study roadway segments are projected to operate at acceptable Level of 
Service (LOS “D” or better) under “Existing plus Project” weekday daily conditions.  
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4.  NEAR-TERM NO PROJECT 

This chapter provides a description of the “Near-term No Project” roadway segment operations and 
roadway segment ADT volumes. “Near-term No Project” roadway volumes were obtained by 
applying a straight-line yearly growth rate to the vehicular traffic counts. The yearly growth rate was 
determined by differencing the Tuolumne County RTDM vehicular traffic volume projections for 
year 2015 (base-year) and year 2040 (build-out year), and dividing by 25 years. Year 2020 was chosen 
to represent near -term conditions in this TIS.      

4.1 ROADWAY SEGMENT OPERATIONS 

“Near-term No Project” roadway segment operations were quantified under “Near-term No 
Project” traffic volumes (shown in Figure 5). Table 6 illustrates the resulting “Near-term No 
Project” conditions roadway segment LOS operations.  

Table 6. “Near-term No Project” Conditions Roadway Segments Traffic Operation 

# Roadway Segment 
Type  

#1 

Roadway 
Capacity 

Min. 
LOS 
Std. 

ADT LOS 

1 
Ferretti Road between Main Street (SR 120) and 
Pine Mountain Drive 

7 14,500 D 3,897 B 

2 
Ferretti Road between Pine Mountain Drive and 
Phelan Mogan Road 

7 14,500 D 2,965 B 

3 
Main Street (SR 120) between Priest Coulterville 
Road and Ferretti Road 

5 15,600 D 6,573 C 

4 
Main Street (SR 120) between Ferretti Road and 
Smith Station Road 

5 15,600 D 3,839 B 

Notes:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

As shown in Table 6, all study roadway segments are projected to operate at acceptable Level of 
Service (LOS “D” or better) under “Near-term no Project” weekday daily conditions.  
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Figure 5

#2 - Ferretti Road North
Weekday ADT = 2,965

#3 - Main Street (SR 120) West
Weekday ADT = 6,573

#4 - Main Street (SR 120) East
Weekday ADT = 3,839

#1 - Ferretti Road South
Weekday ADT = 3,897
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5. NEAR-TERM PLUS PROJECT 

“Project Only” daily traffic volumes were added on top of “Near-term No Project” conditions 
traffic volumes to generate “Near-term plus Project” conditions traffic volumes. This chapter 
provides a description of the “Near-term plus Project” roadway segment operations and roadway 
segment ADT volumes. 

5.1 ROADWAY SEGMENT OPERATIONS 

“Near-term plus Project” roadway segment operations were quantified under “Near-term plus 
Project” traffic volumes (shown in Figure 6). Table 7 illustrates the resulting “Near-term plus 
Project” conditions roadway segments LOS operations.  

Table 7. “Near-term plus Project” Conditions Roadway Segment Traffic Operations  

# Roadway Segment 
Type 

#1 

Roadway 
Capacity 

Min.  
LOS 
Std. 

Near-term No 
Project 

Conditions 

Near-term 
plus Project 
Conditions 

ADT LOS ADT LOS 

1 
Ferretti Road between Main Street (SR 120) and 
Pine Mountain Drive 

7 14,500 D 3,897 B 4,243 B 

2 
Ferretti Road between Pine Mountain Drive and 
Phelan Mogan Road 

7 14,500 D 2,965 B 3,121 B 

3 
Main Street (SR 120) between Priest Coulterville 
Road and Ferretti Road 

5 15,600 D 6,573 C 6,729 C 

4 
Main Street (SR 120) between Ferretti Road and 
Smith Station Road 

5 15,600 D 3,839 B 3,873 B 

Note:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

As shown in Table 7, all study roadway segments are projected to operate at acceptable Level of 
Service (LOS “D” or better) under “Near-term No Project” weekday daily conditions.  
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Figure 6

#2 - Ferretti Road North
Weekday ADT = 3,121

#3 - Main Street (SR 120) West
Weekday ADT = 6,729

#4 - Main Street (SR 120) East
Weekday ADT = 3,873

#1 - Ferretti Road South
Weekday ADT = 4,243
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6. CUMULATIVE (LONG-TERM) NO PROJECT 

This chapter provides a description of “Cumulative (long-term) No Project” roadway segment 
operations and roadway segment ADT volumes. “Cumulative (long-term) No Project” roadway 
volumes were obtained by applying a straight-line yearly growth rate to the vehicular traffic counts. 
The yearly growth rate was determined by differencing the Tuolumne County RTDM vehicular 
traffic volume projections for year 2015 (base-year) and year 2040 (build-out year), and dividing by 
25 years. Year 2040 was chosen to represent long-term conditions in this TIS.      

6.1 ROADWAY SEGMENT OPERATIONS 

“Cumulative (long-term) No Project” roadway segment operations were quantified under 
“Cumulative (long-term) No Project” traffic volumes (shown in Figure 7). Table 8 illustrates the 
resulting “Cumulative (long-term) No Project” conditions roadway segment LOS operations.  

Table 8. “Cumulative (long-term) No Project” Conditions Roadway Segment Traffic 
Operations 

# Roadway Segment 
Type  

#1 

Roadway 
Capacity 

 Min. 
LOS 
Std. 

ADT LOS 

1 
Ferretti Road between Main Street (SR 120) and 
Pine Mountain Drive 

7 14,500 D 4,359 B 

2 
Ferretti Road between Pine Mountain Drive and 
Phelan Mogan Road 

7 14,500 D 3,288 B 

3 
Main Street (SR 120) between Priest Coulterville 
Road and Ferretti Road 

5 15,600 D 7,735 C 

4 
Main Street (SR 120) between Ferretti Road and 
Smith Station Road 

5 15,600 D 4,518 B 

Notes:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

As shown in Table 8, all study roadway segments are projected to operate at acceptable Level of 
Service (LOS “D” or better) under “Cumulative (long-term) No Project” weekday daily conditions.  
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Figure 7

#2 - Ferretti Road North
Weekday ADT = 3,288

#3 - Main Street (SR 120) West
Weekday ADT = 7,735

#4 - Main Street (SR 120) East
Weekday ADT = 4,518

#1 - Ferretti Road South
Weekday ADT = 4,359
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7. CUMULATIVE (LONG-TERM) PLUS PROJECT 

“Project Only” daily traffic volumes were added on top of “Cumulative (long-term) No Project” 
conditions traffic volumes to generate “Cumulative (long-term) plus Project” conditions traffic 
volumes. This chapter provides a description of “Cumulative (long-term) plus Project” roadway 
segment operations and roadway segment ADT volumes. 

7.1 ROADWAY SEGMENT OPERATIONS 

“Cumulative (long-term) plus Project” roadway segment operations were quantified under 
“Cumulative (long-term) plus Project” traffic volumes (shown in Figure 8). Table 9 illustrates the 
resulting “Cumulative (long-term) plus Project” conditions roadway segment LOS operations.  

Table 9. “Cumulative (long-term) plus Project” Conditions Roadway Segment Traffic 
Operations 

# Roadway Segment 
Type 

#1 

Roadway 
Capacity 

Min.  
LOS 
Std. 

Cumulative 
(long-term) No 

Project 
Conditions 

Cumulative 
(long-term) plus 

Project 
Conditions 

ADT LOS ADT LOS 

1 
Ferretti Road between Main Street (SR 120) 
and Pine Mountain Drive 

7 14,500 D 4,359 B 4,705 B 

2 
Ferretti Road between Pine Mountain Drive 
and Phelan Mogan Road 

7 14,500 D 3,288 B 3,444 B 

3 
Main Street (SR 120) between Priest 
Coulterville Road and Ferretti Road 

5 15,600 D 7,735 C 7,891 C 

4 
Main Street (SR 120) between Ferretti Road 
and Smith Station Road 

5 15,600 D 4,518 B 4,552 B 

Note:  
1 Type # from Table 1. TCTC Generalized Roadway ADT LOS Lookup Table 

As shown in Table 9, all study roadway segments are projected to operate at acceptable Level of 
Service (LOS “D” or better) under “Cumulative (long-term) plus Project” weekday daily conditions.  
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Figure 8

#2 - Ferretti Road North
Weekday ADT = 3,444

#3 - Main Street (SR 120) West
Weekday ADT = 7,891

#4 - Main Street (SR 120) East
Weekday ADT = 4,552

#1 - Ferretti Road South
Weekday ADT = 4,705
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8. IMPACTS AND MITIGATION MEASURES 

This chapter of the TIS evaluates the study roadway segment operations results presented in Table 
5 (“Existing plus Project” conditions), Table 7 (“Near-term plus Project” conditions), and Table 9 
(Cumulative (long-term) plus Project” conditions) against the LOS impact criteria summarized in 
Section 1.5 of this report.  

8.1 ROADWAY SEGMENTS 

All study roadway segments are projected to operate at acceptable LOS under all study conditions. 
Therefore, the Project was found to have “less than significant” impacts on all four (4) study 
roadway segments under typical daily weekday conditions. No mitigation measures are 
recommended. 

8.2 VEHICLE MILES TRAVELED 

Based on the General Plan and Regional Transportation Plan Update EIR Traffic Study (Wood Rodgers 
Inc., August 2015) the current average trip length in Tuolumne County is 10.3 miles. This would 
provide a simple vehicle miles traveled (VMT) estimate of approximately 3,564 daily vehicle-miles 
per site (ADT *average trip length).  

An overall increase in VMT due to the Project may be anticipated. The expected daily usage of the 
Project site may lessen the VMT of Groveland residents who would otherwise need to drive further 
out of town to use a similar facility. However, the presence of the new resiliency center may draw 
new patrons, either from Groveland or from more distant rural communities who would not be 
willing to make the trip to a similar facility further away. Overall, it may be expected that the 
development of the Project would increase VMT in the region by a relatively small amount. 

8.3 BICYCLE, PEDESTRIAN AND TRANSIT FACILITIES 

Bike users will have to share travel way and/or shoulder space with vehicles when traveling to/from 
the Project due to lack of bicycle facilities near the Project site. 

There are no sidewalks, paths, or crossings within the vicinity of the Project site for pedestrian 
access. A pedestrian crossing could be considered (if demand exists) in the vicinity of the Ferretti 
Road / Pine Mountain Drive intersection to allow residents of the Pine Mountain Lake Subdivision 
to access the Project site on foot. 

Seasonal Tuolumne County Transit shuttles stop within 3,400 feet of the Project site and provide 
connection from Sonora to Groveland. No bus routes serve the Project area. Tuolumne County 
Transit could consider expanding service to the Project area if there is enough demand. The Project 
is not projected to create a large amount of transit demand on its own.  
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9. SITE ACCESS AND CIRCULATION 

This chapter includes discussion of Project parking, internal circulation, and sight distance at Project 
Driveways.  

9.1 PROJECT PARKING 

The Project is programmed to include a total of 200 parking spaces. As these 200 spaces would be 
greater than 50 percent of total daily Project trips, proposed parking is projected to be adequate. 

9.2 PROJECT DRIVEWAYS AND INTERNAL CIRCULATION 

Access to the Project site is currently proposed to occur at the following driveway location: 

 Ferretti Road Driveway: A two-lane access driveway that would extend west from Ferretti 

Drive to provide access to the Project. This driveway is proposed to be located 

approximately 225 feet south of the Pine Mountain Drive westbound approach. 

The proposed driveway and internal parking isles should be designed to accommodate access for a 
County fire truck and other emergency vehicles. The proposed parking lot should provide adequate 
space for an emergency vehicle (County fire truck) to turn around on site. The Project driveway 
egress is recommended to be one-way stop controlled. As the proposed Project will not generate a 
large amount of traffic, it is assumed the proposed internal parking isles can accommodate two-way 
traffic and can be yield controlled. 

9.3 SIGHT DISTANCE AT PROJECT DRIVEWAYS 

Driveway sight distances for the Project were analyzed against sight distance requirements for 
commercial roads/driveways contained in the Tuolumne County Community Resources Agency Roads 
Division Encroachment Permit Information Packet (Tuolumne County, 2014). The distances between the 
proposed Project driveway and the nearest approaches were also analyzed against the minimum 
recommended distances between a commercial approach and any other approach contained in the 
County Encroachment Permit Information Packet. Table 10 shows the required and actual sight distances, 
as well as the required and actual distances between approaches, for the proposed Project driveway. 
Required minimum intersection sight distance triangles at the Project driveway location are shown in 
Appendix C. 

The proposed Ferretti Road Driveway would be located on a curve in Ferretti Road just south of 
Pine Mountain Drive. The curve in Ferretti Road, as well as existing trees located on the west/north 
side of Ferretti Road adjacent to the proposed driveway, could potentially obstruct sight distance of 
a vehicle exiting the proposed Ferretti Road Driveway. Therefore, actual sight distances at the 
Ferretti Road Driveway were estimated under two scenarios: “Without Tree Clearing Adjacent to 
Driveway”, and “With Tree Clearing Adjacent to Driveway”. The “Without Tree Clearing Adjacent 
to Driveway” scenario assumes no existing trees will be removed from the west/north side of 
Ferretti Road adjacent to the proposed Ferretti Road Driveway. The “With Tree Clearing Adjacent 
to Driveway” Scenario assumes all existing trees located within the sight distance triangles shown in 
Appendix C will be removed/cleared by the County. 

As shown in Table 10, the proposed Project driveway is projected to meet the County’s distance 
between approaches requirements. The proposed Project driveway is projected to meet the County’s 
sight distance requirements only if all existing trees located within the sight distance triangles shown 
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in Appendix C are removed/cleared by the County. This study recommends the County remove all 
trees located within the sight distance triangles shown in Appendix C.  

Table 10. Sight Distance at Project Driveway and Distance between Approaches 

Project 
Driveway 

Speed 
Limit 

(mph)1 

Origin of 
Oncoming 

Traffic 
Scenario 

Required 
Minimum 

Sight 
Distance (ft)2 

Actual  
Sight 

Distance 
(ft)3 

Required 
Minimum 
Distance 
between 

Approaches 
(ft)4 

Actual 
Distance to 

Nearest 
Approach 

(ft)5 

Ferretti 
Road 

Driveway 

35 
Northbound 
Ferretti Road 

Without Tree 
Clearing 

Adjacent to 
Driveway6 

385 275 175 225 

With Tree 
Clearing 

Adjacent to 
Driveway7 

385 385+ 175 1,100 

35 
Southbound 
Ferretti Road 

Without Tree 
Clearing 

Adjacent to 
Driveway6 

385 275 175 225 

With Tree 
Clearing 

Adjacent to 
Driveway7 

385 385+ 175 225 

Notes: 
1Speed Limit of the cross street the driveway will be located on. 
2Tuolumne County Community Resources Agency Roads Division Encroachment Permit Information Packet (Tuolumne County, 2014). 
3Actual Sight Distance measured from aerial of Project site and Project site plan. 
4Tuolumne County Community Resources Agency Roads Division Encroachment Permit Information Packet (Tuolumne County, 2014). Measured 
from centerline to centerline. 
5Actual Distance to Nearest Approach measured from aerial of Project site and Project site plan (centerline to centerline). 
6”Without Tree Clearing Adjacent to Driveway” Scenario assumes no existing trees will be removed from the west/north side of Ferretti Road adjacent 
to the proposed Ferretti Road Driveway. 
7”With Tree Clearing Adjacent to Driveway” Scenario assumes all existing trees located within the sight distance triangles shown in Appendix C will 
be removed/cleared by the County. 
BOLD = Actual Sight Distance is less than Required Minimum Sight Distance. 
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Appendix A 

Project Site Plan 
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Raw Count Sheets 

 

 

 

 

 

 

 

 

 

 

 

 



Day: City: Groveland

Date: Project #: CA18_7368_005

NB SB EB WB

1,940 1,911 0 0

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 2   0     2 52 43     95
00:15 1   0     1 31 36     67
00:30 1   1     2 38 33     71
00:45 0 4 0 1 0 5 43 164 30 142 73 306
01:00 0   0     0 44 39     83
01:15 0   0     0 49 41     90
01:30 1   0     1 35 38     73
01:45 0 1 0 0 1 51 179 37 155 88 334
02:00 0   0     0 38 41     79
02:15 0   0     0 39 34     73
02:30 0   0     0 30 33     63
02:45 1 1 1 1 2 2 49 156 58 166 107 322
03:00 0   2     2 70 43     113
03:15 0   0     0 48 32     80
03:30 0   0     0 59 37     96
03:45 0 1 3 1 3 50 227 29 141 79 368
04:00 1   2     3 48 30     78
04:15 0   1     1 45 35     80
04:30 1   2     3 34 37     71
04:45 0 2 5 10 5 12 44 171 19 121 63 292
05:00 2   3     5 44 24     68
05:15 1   7     8 43 26     69
05:30 2   7     9 35 21     56
05:45 4 9 14 31 18 40 38 160 19 90 57 250
06:00 9   9     18 35 21     56
06:15 9   10     19 32 20     52
06:30 4   19     23 36 24     60
06:45 5 27 40 78 45 105 34 137 28 93 62 230
07:00 11   19     30 24 18     42
07:15 14   28     42 17 13     30
07:30 16   29     45 13 8     21
07:45 30 71 38 114 68 185 13 67 11 50 24 117
08:00 23   45     68 25 6     31
08:15 19   45     64 11 7     18
08:30 27   29     56 22 2     24
08:45 17 86 37 156 54 242 17 75 6 21 23 96
09:00 28   33     61 15 4     19
09:15 27   44     71 5 5     10
09:30 21   36     57 14 2     16
09:45 23 99 46 159 69 258 12 46 4 15 16 61
10:00 22   51     73 9 3     12
10:15 27   48     75 12 3     15
10:30 24   49     73 5 2     7
10:45 29 102 40 188 69 290 5 31 0 8 5 39
11:00 25   36     61 4 1     5
11:15 22   42     64 4 0     4
11:30 29   44     73 3 1     4
11:45 33 109 43 165 76 274 5 16 1 3 6 19

TOTALS 511 906 1417 1429 1005 2434

SPLIT % 36.1% 63.9% 36.8% 58.7% 41.3% 63.2%

NB SB EB WB

1,940 1,911 0 0

AM Peak Hour 11:45 09:45 11:30 15:00 14:45 14:45

AM Pk Volume 154 194 311 227 170 396

Pk Hr Factor 0.740 0.951 0.818 0.811 0.733 0.876

7 ‐ 9 Volume 157 270 0 0 427 331 211 0 0 542

7 ‐ 9 Peak Hour 07:45 07:30 07:45 16:00 16:00 16:00

7 ‐ 9 Pk Volume 99  157  0  0  256  171  121  0  0  292 

Pk Hr Factor 0.825 0.872 0.000 0.000 0.941 0.891 0.818 0.000 0.000 0.913

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 ‐ 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

3,851

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Ferretti Rd S/O Pine Mountain Dr

21:30
21:45
22:00

Total

3,851

19:30
19:45
20:00
20:15

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

16:45
17:00
17:15

Tuesday

17:30
17:45

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

14:00
14:15
14:30

10/16/2018

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Groveland

Date: Project #: CA18_7368_005

NB SB EB WB

1,887 1,786 0 0

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00 2   1     3 31 35     66
00:15 4   0     4 39 44     83
00:30 4   2     6 31 53     84
00:45 2 12 1 4 3 16 57 158 32 164 89 322
01:00 1   0     1 40 44     84
01:15 1   1     2 33 21     54
01:30 2   1     3 37 26     63
01:45 6 10 2 4 8 14 38 148 27 118 65 266
02:00 2   0     2 27 34     61
02:15 3   0     3 43 29     72
02:30 1   0     1 29 27     56
02:45 4 10 2 2 6 12 37 136 36 126 73 262
03:00 0   0     0 43 25     68
03:15 0   0     0 39 22     61
03:30 0   0     0 37 29     66
03:45 0 0 0 47 166 34 110 81 276
04:00 0   1     1 47 29     76
04:15 0   4     4 37 29     66
04:30 0   2     2 44 35     79
04:45 0 2 9 2 9 34 162 53 146 87 308
05:00 0   1     1 46 26     72
05:15 1   3     4 39 29     68
05:30 1   2     3 45 19     64
05:45 2 4 6 12 8 16 38 168 23 97 61 265
06:00 5   10     15 35 31     66
06:15 3   6     9 34 12     46
06:30 5   9     14 42 16     58
06:45 4 17 16 41 20 58 39 150 23 82 62 232
07:00 6   17     23 32 12     44
07:15 12   19     31 31 9     40
07:30 10   16     26 22 13     35
07:45 10 38 26 78 36 116 21 106 8 42 29 148
08:00 18   29     47 24 9     33
08:15 14   28     42 19 17     36
08:30 13   35     48 19 12     31
08:45 17 62 39 131 56 193 27 89 5 43 32 132
09:00 16   38     54 17 9     26
09:15 21   44     65 16 5     21
09:30 24   43     67 9 2     11
09:45 26 87 42 167 68 254 14 56 5 21 19 77
10:00 22   46     68 9 7     16
10:15 28   38     66 11 2     13
10:30 24   52     76 8 3     11
10:45 34 108 44 180 78 288 4 32 0 12 4 44
11:00 37   51     88 13 1     14
11:15 37   53     90 3 0     3
11:30 35   49     84 3 2     5
11:45 35 144 40 193 75 337 5 24 1 4 6 28

TOTALS 492 821 1313 1395 965 2360

SPLIT % 37.5% 62.5% 35.7% 59.1% 40.9% 64.3%

NB SB EB WB

1,887 1,786 0 0

AM Peak Hour 11:00 10:30 10:45 15:45 12:15 12:15

AM Pk Volume 144 200 340 175 173 340

Pk Hr Factor 0.973 0.943 0.944 0.931 0.816 0.955

7 ‐ 9 Volume 100 209 0 0 309 330 243 0 0 573

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

7 ‐ 9 Pk Volume 62  131  0  0  193  168  146  0  0  308 

Pk Hr Factor 0.861 0.840 0.000 0.000 0.862 0.913 0.689 0.000 0.000 0.885

Prepared by NDS/ATD

VOLUME
Ferretti Rd S/O Pine Mountain Dr

Saturday

10/20/2018

DAILY TOTALS
Total

3,673

TOTAL PM Period TOTAL
12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15

SPLIT %

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

DAILY TOTALS
Total

3,673

PM Peak Hour

PM Pk Volume

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

TOTALS

Pk Hr Factor

4 ‐ 6 Volume

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

Pk Hr Factor

DAILY TOTALS



Day: City: Groveland

Date: Project #: CA18_7368_007

NB SB EB WB

0 0 3,217 3,240

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00     3   3 6   90   61 151
00:15     2   1 3   63   58 121
00:30     0   3 3   82   50 132
00:45 1 6 0 7 1 13 66 301 56 225 122 526
01:00     0   0 0   75   62 137
01:15     0   2 2   67   77 144
01:30     1   1 2   64   69 133
01:45 0 1 0 3 0 4 87 293 56 264 143 557
02:00     0   0 0   73   65 138
02:15     1   0 1   70   68 138
02:30     0   0 0   78   63 141
02:45 2 3 2 2 4 5 69 290 72 268 141 558
03:00     0   2 2   78   78 156
03:15     1   0 1   69   62 131
03:30     1   0 1   87   66 153
03:45 0 2 2 4 2 6 61 295 55 261 116 556
04:00     2   1 3   89   76 165
04:15     1   1 2   53   63 116
04:30     3   4 7   52   58 110
04:45 4 10 5 11 9 21 57 251 66 263 123 514
05:00     4   6 10   68   70 138
05:15     3   9 12   50   61 111
05:30     6   10 16   54   56 110
05:45 10 23 16 41 26 64 57 229 43 230 100 459
06:00     11   11 22   54   47 101
06:15     27   21 48   35   35 70
06:30     21   22 43   40   46 86
06:45 26 85 42 96 68 181 35 164 50 178 85 342
07:00     26   28 54   29   40 69
07:15     25   38 63   33   37 70
07:30     27   41 68   22   33 55
07:45 37 115 53 160 90 275 22 106 25 135 47 241
08:00     41   51 92   37   17 54
08:15     41   59 100   20   20 40
08:30     50   46 96   28   11 39
08:45 40 172 54 210 94 382 25 110 13 61 38 171
09:00     43   47 90   16   10 26
09:15     42   61 103   12   8 20
09:30     53   57 110   16   5 21
09:45 58 196 60 225 118 421 17 61 9 32 26 93
10:00     47   70 117   12   7 19
10:15     52   67 119   12   4 16
10:30     56   72 128   5   2 7
10:45 59 214 66 275 125 489 6 35 1 14 7 49
11:00     57   55 112   4   3 7
11:15     50   68 118   5   4 9
11:30     64   75 139   6   1 7
11:45 63 234 68 266 131 500 6 21 1 9 7 30

TOTALS 1061 1300 2361 2156 1940 4096

SPLIT % 44.9% 55.1% 36.6% 52.6% 47.4% 63.4%

NB SB EB WB

0 0 3,217 3,240

AM Peak Hour 11:45 10:00 11:30 13:45 14:15 14:45

AM Pk Volume 298 275 542 308 281 581

Pk Hr Factor 0.828 0.955 0.897 0.885 0.901 0.931

7 ‐ 9 Volume 0 0 287 370 657 0 0 480 493 973

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

7 ‐ 9 Pk Volume 0  0  172  210  382  0  0  251  263  514 

Pk Hr Factor 0.000 0.000 0.860 0.890 0.955 0.000 0.000 0.705 0.865 0.779

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 ‐ 6 Volume

20:45

TOTAL

23:45

TOTALS

Total

6,457

DAILY TOTALS

21:00
21:15

20:30

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

Main St (SR 120) W/O Ferretti Rd

21:30
21:45
22:00

Total

6,457

19:30
19:45
20:00
20:15

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

16:45
17:00
17:15

Tuesday

17:30
17:45

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

14:00
14:15
14:30

10/16/2018

14:45
15:00

DAILY TOTALS

PM Period

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00



Day: City: Groveland

Date: Project #: CA18_7368_008

NB SB EB WB

0 0 1,836 1,935

AM Period NB SB   EB   WB NB   SB   EB   WB
00:00     2   3 5   53   37 90
00:15     1   0 1   45   25 70
00:30     1   3 4   54   27 81
00:45 1 5 0 6 1 11 39 191 32 121 71 312
01:00     0   0 0   46   44 90
01:15     0   2 2   38   38 76
01:30     0   0 0   33   40 73
01:45 0 0 2 0 2 42 159 33 155 75 314
02:00     0   0 0   38   32 70
02:15     1   0 1   37   42 79
02:30     0   0 0   44   40 84
02:45 0 1 1 1 1 2 51 170 36 150 87 320
03:00     0   0 0   37   60 97
03:15     1   0 1   38   40 78
03:30     1   0 1   34   35 69
03:45 0 2 1 1 1 3 29 138 35 170 64 308
04:00     2   0 2   31   57 88
04:15     1   0 1   33   45 78
04:30     2   2 4   29   36 65
04:45 2 7 3 5 5 12 23 116 50 188 73 304
05:00     4   3 7   32   55 87
05:15     3   2 5   26   39 65
05:30     5   7 12   15   44 59
05:45 5 17 6 18 11 35 25 98 31 169 56 267
06:00     6   10 16   23   39 62
06:15     15   10 25   21   34 55
06:30     16   8 24   17   34 51
06:45 19 56 7 35 26 91 18 79 36 143 54 222
07:00     19   10 29   11   28 39
07:15     21   20 41   12   30 42
07:30     21   24 45   19   17 36
07:45 38 99 40 94 78 193 13 55 21 96 34 151
08:00     52   45 97   11   14 25
08:15     44   41 85   13   10 23
08:30     30   26 56   9   4 13
08:45 29 155 23 135 52 290 13 46 8 36 21 82
09:00     22   20 42   9   11 20
09:15     24   30 54   11   4 15
09:30     44   27 71   5   8 13
09:45 39 129 27 104 66 233 7 32 9 32 16 64
10:00     30   24 54   9   6 15
10:15     33   28 61   3   3 6
10:30     28   27 55   2   4 6
10:45 25 116 32 111 57 227 2 16 1 14 3 30
11:00     35   26 61   2   4 6
11:15     31   37 68   1   5 6
11:30     37   34 71   6   2 8
11:45 35 138 39 136 74 274 2 11 2 13 4 24

TOTALS 725 648 1373 1111 1287 2398

SPLIT % 52.8% 47.2% 36.4% 46.3% 53.7% 63.6%

NB SB EB WB

0 0 1,836 1,935

AM Peak Hour 11:45 07:45 07:45 12:00 16:00 14:15

AM Pk Volume 187 152 316 191 188 347

Pk Hr Factor 0.866 0.844 0.814 0.884 0.825 0.894

7 ‐ 9 Volume 0 0 254 229 483 0 0 214 357 571

7 ‐ 9 Peak Hour 07:45 07:45 07:45 16:15 16:00 16:00

7 ‐ 9 Pk Volume 0  0  164  152  316  0  0  117  188  304 

Pk Hr Factor 0.000 0.000 0.788 0.844 0.814 0.000 0.000 0.886 0.825 0.864

VOLUME
Prepared by NDS/ATD

13:15
13:30
13:45

12:00
12:15
12:30
12:45
13:00

16:15
16:30

14:00
14:15
14:30

10/16/2018

14:45
15:00

DAILY TOTALS

PM Period

16:45
17:00
17:15

Tuesday

17:30
17:45

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

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

Main St (SR 120) E/O Ferretti Rd

21:30
21:45
22:00

Total

3,771

19:30
19:45
20:00
20:15

DAILY TOTALS

22:15
22:30
22:45
23:00
23:15
23:30

TOTAL

23:45

TOTALS

Total

3,771

DAILY TOTALS

21:00
21:15

20:30

4 ‐ 6 Peak Hour

4 ‐ 6 Pk Volume

SPLIT %

TOTAL

Pk Hr Factor

PM Peak Hour

PM Pk Volume

Pk Hr Factor

4 ‐ 6 Volume

20:45
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Appendix C 

Required Minimum Intersection Sight Distance Triangles 

 



BUILDING  RELATIONSHIPS ONE PROJECT AT A TIME

3301 C St, Bldg. 100-B Tel 916.341.7760
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