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Introduction 
 
Project Title: Tuolumne Utilities District Ditch System Maintenance Master Plan   
   

Lead Agency & 
Applicant:  Tuolumne Utilities District 

 
Contacts:  

 

 

 

 

 

 

 

 

 
 
Owners:  Various.    The TUD Ditch System generally runs through privately owned 

or publicly held land not under TUD’s ownership.   Rights of way for ditch 

maintenance and access exist along the ditches. 

 
General Plan 
& Zoning:  Ditches in the TUD system generally carry the underlying zoning and 

general plan land use designation of the parcel through which the ditch 

runs.   Therefore, the TUD ditch system carries virtually every type of 

zoning and general plan land use designation established under the 

Tuolumne County zoning code and general plan.   Please refer to the 

Land Use and Planning Section of this analysis for a discussion of zoning 

and general plan consistency with the proposed project. 

Amy Augustine, AICP 

Augustine Planning Associates, Inc. 

270 S. Barretta, Suite C 

P.O. Box 3117 

Sonora, CA  95370 

Phone (209) 532-7376 

(209) 532-2652 (fax) 

landplan@mlode.com 

 

Erik D. Johnson, District Engineer 

Tuolumne Utilities District 

18885 Nugget Boulevard  

Sonora, CA 95370 

Phone 209 532 5536 ext. 520  

Fax 209 536 6485  

erikj@tudwater.com 
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Project Location    

The TUD ditch system studied herein totals 66.7± miles.     PG&E’s Main Canal is not included in 

this study.   Those portions of the TUD Ditch System included under this plan are listed in Table 
1.  Those portions of the ditch system not included in this study are listed in Table 2.   The 

characteristics of each ditch included in this analysis (i.e., lined, unlined, piped, unpiped) are 

detailed in Table 8.   A generalized map of the system included in the project boundaries is 

included in Figure 1.   

Table 4 and Appendix A identify the locations of staging areas and access roads identified for 

maintenance activities that were evaluated pursuant to this document and are included in the 

project.   Ponds and reservoirs associated with the ditch system are conditionally covered for 

limited maintenance activities and also are included in the project boundaries.   

 

Table 1:   Portions of the TUD Ditch System included in the Project Boundaries    

Ditch Name Length (±Miles)  
 

All segment categories 
Ditch Length (±Feet) 

 All segment categories 

Algerine  10.3 54,409 

Columbia 7.2 38,247 

Eureka 7.9 41,762 

Kincaid 0.6 2,994 

Matelot  1.4 7,634 

Montezuma 5.1 26,678 

Roach's Camp 2.3 11,989 

San Diego 3.7 19,384 

Section 4 2.7 14,263 

Shaws Flat 8.3 43,646 

Soulsbyville 5.7 30,143 

Table Mountain 4.6 24,332 

Phoenix Bypass  2.9 15,087 

Phoenix        
 

4.0 21,562 

Total 66.7 352,130 
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Portions of the TUD Ditch System NOT analyzed and not included in the project boundaries are: 

 

Table 2:  Portions of the TUD Ditch System Not Included in the Project Boundaries 

Ditch Name Length (Feet) Length (Miles) 

PG&E Penstock (Pipeline) 5,448 1.0  

San Diego Siphon 8,654 1.6 

Gibbs Pipeline 6,000 1.1 

Shaws Flat Piped Segment 

Meadowbrook to Chaparral  

18,550 3.5 

New Melones Pipeline 18,330 3.5 

Total 56,982 10.7 
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Figure 1:  Project Boundaries (Excludes Tuolumne Main Canal) 
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Project Description    
The Tuolumne Utilities District (TUD) has evaluated the potential environmental impacts 

associated with ongoing ditch maintenance activities system-wide.    TUD intends that this 

master environmental document will address ongoing maintenance activities and their potential 

direct, indirect, and cumulative impacts to guide implementation of these recurring activities 

without the necessity for conducting and preparing a new environmental review and document 

for each activity.   It is anticipated that this master environmental document will be updated 

approximately once every five years. 

 

Maintenance activities considered in evaluating potential environmental impacts are listed in 

Tables 3, 4 and 5.    Pursuant to the master environmental document, it is expected that TUD 

will prepare an annual list of proposed maintenance activities and affected ditch segment 

locations.  These will be reviewed in the field by a qualified biologist and cultural resources 

specialist prior to commencing site disturbances to identify the applicable mitigation or 

avoidance measures identified in this document to be undertaken before, during, and after each 

maintenance activity.
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Covered Maintenance Activities  
Those Ditch Maintenance activities that may be undertaken in compliance with this program are: 
 
Table 3:   Ditch Maintenance Activities Covered by the Program (Covered Activities) 

Covered Ditch Maintenance Activities  (Covered Activities) 

(Subject to the Mitigation Measures included herein (Table 7) 

Reduce Water Loss (Ditch Lining)  

Shotcrete (aka gunite or line) ditches.   This task includes lining unlined ditches and repairing previously 

lined ditches.  Lining natural creek segments (e.g., Curtis Creek) and randoms is excluded under this task. 

Ditch/Pipe Capacity 

• Return ditches to original capacity, including the addition of freeboard 

• Increase pipe size in exposed siphons or piped sections to restore original PG&E design capacity 
without a potential increase in service capacity (i.e., the potential for significant adverse growth 
inducement)  

Maintain/Repair/Replace/Upgrade Existing Structures  

Maintain, repair, replace, and upgrade existing structures.   This will normally be accomplished with in-kind 

materials to the extent feasible and practicable. Specific tasks include, but are not limited to: 

• Repairing leaks (including replacing boards and applying sealants in spill gates) 

• Installing, repairing, and maintaining over-drains and under-drains 

• Installing water level/control equipment, telemetry, flow measuring stations and other monitoring 
equipment.  Upgrading spills to automatic, passive spills 

• Maintaining, repairing, or replacing spillway control structures and spill chutes (including the use of 
stamped concrete to replace wood in the lower portions of the spillway structure with wood maintained 
in the upper, visible, portions of the spillways) 

• Equipping grizzlies and bar-racks with self-cleaning bar racks   

• Maintaining, repairing, and replacing flumes (including the application of fire-resistant coatings on wood 
components) 

• Replacing or installing structural supports  

• Properly anchoring structures (e.g., including those resting on the ground, rock foundations, or 

supported by cables wrapped around trees).  Cables wrapped around trees are not permitted pursuant 

to this task. 

• Erosion control (straw, seed) 

Flow Maintenance/Ditch Integrity/Safety and Reliability 

• Removing sediment, debris, vegetation (e.g., weeds, brush, trees), snow, ice and other materials that 
obstruct flow while maintaining a cross section similar to adjacent ditch sections 

• Applying herbicides to control weeds where such use does not have the potential to contaminate 
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Covered Ditch Maintenance Activities  (Covered Activities) 

(Subject to the Mitigation Measures included herein (Table 7) 

drinking water or adversely impact special status plants or animals.   This activity requires acquisition 
of a permit from the US BLM prior to application on BLM lands. 

• Stabilizing, repairing, reinforcing, re-building damaged ditches, including berms and embankments 
(includes installing retaining walls) 

• Filling/tamping down rodent holes  

• Replace existing pipes 

• Restore piped section to original ditch 

• Lay pipe in ditch 

Access 

• Maintaining road and trail access including resurfacing access roads where no road or trail widening is 
required 

• Removing weeds, brush and trees along ditches, berms, trails and access roads  

• Construct walkways across over-drains, spills, and related ditch structures 

• Install culverts, where necessary, for driveway access across ditches subject to the piping limits 
established herein. 

Operations 

• Routine inspections and operations by District staff 

• Remote monitoring of gauging stations, spillways, flumes, siphons, reservoirs, ditches and associated 

appurtenances using water level/control equipment, telemetry and related devices 

Fencing 

Install, repair, and maintain livestock fencing to minimize ditch contamination.   This task includes adding 

watering troughs or guzzlers off-ditch, as necessary.   Wildlife/Deer friendly fencing only may be used along 

the Upper Columbia Ditch in critical deer wintering range. 

Dams and Reservoirs 

• Maintain slum dams.    Activities requiring acquisition of a Section 404 (federal clean water permit) will 
require additional review and analysis. 

• See Table 5 (Conditionally Covered) for Reservoirs and Ponds. 

Emergency Response   

Emergency response efforts to restore raw water service in the event of an unplanned outage.   This activity 

includes repairing wash-outs, landslides, fallen trees, fires, floods and similar occurrences. 
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Covered Ditch Maintenance Activities  (Covered Activities) 

(Subject to the Mitigation Measures included herein (Table 7) 

Staging Areas 

Staging areas for maintenance activities using existing roadways or otherwise already-disturbed or 

urbanized areas and those addressed in Table 4.  Those conditionally covered are identified in Table 5.   

Staging or access areas requiring re-grading, vegetation removal, or the creation of new roads or otherwise 

grading native soils or removing existing vegetation not otherwise addressed in Table 4 or Table 5 are 

addressed in Table 6. 

 

Staging areas analyzed herein are identified in Tables 4 and 5.   Maps detailing staging areas 

are in Appendix A.    Unless otherwise specified, the staging and access areas in Table 4 may 

be used for ditch maintenance activities in accordance with this IS/MND without further biological 

study.   In some cases, additional non-biological conditions (e.g., cultural resource protection 

measures) may apply: 

 
Table 4:   Staging/Access Areas Covered 

Staging/Access Areas Covered *  

Subject to the Mitigation Measures included herein (Table 7) and described in the 

following: 

Ditch Staging Area Maintenance Activity Description 

Staging Area 1:   

Section IV Ditch at Ryan Court 

Pipe ditch to remove PG&E era pipe in ditch and restore 

open ditch for approximately 250 feet of the Section IV ditch 

near Ryan Court in Twain Harte.   Access will be through a 

vacant lot off Ryan Court.    Equipment will work along the 

ditch. 

Staging Area 6:  

 Lower Columbia Ditch 

Replace 200± feet of underground concrete pipe with 

properly sized underground pipe (hidden) 

Staging Area 7:   

Lower Columbia Ditch 

Siphon under-sized and leaking.   Replace with properly 

sized underground (hidden) pipe 

*  Staging areas for maintenance activities using existing roadways or otherwise already-disturbed or 
urbanized areas and those addressed in Table 4 are Covered Activities based on 2017 cultural resource 
surveys.  Staging or access areas requiring re-grading, vegetation removal, or the creation of new roads 
or otherwise grading native soils or removing existing vegetation are subject to additional cultural 
resources evaluation and are outside the scope of this study. 
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Conditionally Covered Activities 
The following are conditionally covered activities.   “Conditionally” covered means that additional 

studies or actions are required before the activity or site may be covered pursuant to the 

program.     

Table 5:  Conditionally Covered Ditch Maintenance Activities and Staging/Access Areas 

Conditionally  Covered Activities, Staging, and Access Areas 

Coverage is subject to the Mitigation Measures included herein (Table 7) and described in the 

following: 

Project/Project Description Conditions 

Installing pipes through existing tunnels (e.g., 

Table Mountain) 

 

Prior to installing pipes or otherwise altering or working 

in tunnels:   Conduct special status species surveys for 

special status bats, arachnids, and crustaceans.  If a state or 

federally listed species (or candidate for listing) is identified 

through additional biological studies and may be impacted by 

the activity, then an addendum to the project IS/MND must 

be completed before the BRMS may be used to address 

biological resources.      The BRMS may be used to address 

impacts to special status species that are not listed or 

candidates for listing. 

 

Prior to project work:    The proposed access driveway may 

be a segment of the Sierra Railway Angels Branch.  Staging 

on the driveway and adjacent railroad grade throughcut is not 

allowed.    However, the driveway may be used to access 

those portions of the driveway that are not a part of the Sierra 

Railway Angels Branch.   Portions of the driveway that are 

not a part of the Sierra Railway Angels Branch may be used 

for staging. 

 

Requires a Pre-construction meeting to address protecting 

rockwork along the random between tunnel portal and O’Neil 

Reservoir, and the railroad grade throughcut from any 

disturbance.  

 

If project activity is to occur south of the random, install 

temporary orange fencing along small earthen ditch 

Staging Area 2:  Table Mountain ditch near 

O’Neil reservoir Tunnel rehabilitation or piping 

to protect the tunnel from collapsing.   Access 

shall be from the existing driveway off Rawhide 

Road. 
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Conditionally  Covered Activities, Staging, and Access Areas 

Coverage is subject to the Mitigation Measures included herein (Table 7) and described in the 

following: 

Project/Project Description Conditions 
(measuring 18” bottom width, 12” deep, and 72” top width) 

that formerly flowed in an easterly direction from the south 

side of the random a short distance downstream of the tunnel 

portal.  /a/ 

 

Clean and maintain reservoirs, including 

managing vegetation through mechanical 

removal or chemical treatment.  This activity 

excludes dredging or increasing capacity above 

original design levels. 

• Blue Gulch Reservoir 
• Matelot Reservoir  
• Columbia Water Treatment Plant Pond 
• Ponderosa Hills Water Treatment Plant 

Pond 
• Tuolumne Water Treatment Plant 

Reservoir 
• Weber-Armstrong Reservoir 
• Monte Grande Water Treatment Plant 

Reservoir 
• Big Hill Treatment Plant Reservoir 
• Kincaid Reservoir 
• Lakewood Reservoir  
• Phoenix Reservoir  
• San Diego Reservoir 
• O’Neil Reservoir 

 

Prior to undertaking maintenance activities involving 

ponds and/or reservoirs, complete California red-legged 

frogs (Rana draytonii) surveys conducted by USFWS 

certified red-legged frog biologists (including daytime and 

night-time surveys).    Surveys should follow USFWS survey 

protocols to the maximum extent feasible, but need not follow 

multi-year survey protocols if, in the opinion of the Certified 

CRLF biologist, multi-year surveys are unlikely to yield 

alternative findings.  If CRLF are identified, the activity 

requires an amendment to the Project IS/MND before 

proceeding. 

Fire Fuel Reduction/Management Activities 
within 200 feet of the ditch system including the 
use of goats for fuel reduction within 200 feet of 
the ditch system where water contamination will 
be avoided.  The use of goats is limited to 
downhill slopes adjacent to ditches.  Ditch 
access and the ditch corridor itself will not 
obstruct or otherwise prevent wildlife 
movements by fencing used for goats during 
fuel reduction efforts.   Fire fuel reduction using 
goats is prohibited within sensitive natural 
communities identified in the BRMS. 

Prior to undertaking fire fuel reduction/management 
efforts in accordance with this Covered Activity, conduct 
focused botanical surveys during the blooming period of 
special status plant species (generally April-June) and 
including planned staging and access areas.  If a state or 
federally listed species (or candidate for listing) is identified 
through additional biological studies and may be impacted by 
the activity, then an addendum to the Project IS/MND must 
be completed before the BRMS may be used to address 
biological resources.      The BRMS (and this Project IS/MND) 
may be used to address impacts to special status species 
that are not listed and that are not candidates for listing.  

Staging Area 3:   

Upper Columbia Ditch at the Shoot Flume 
Replace 300± feet of boiler pipe residing part in 

Prior to undertaking maintenance activities:   Pre-

construction meeting to include protection of abandoned 

historic ditches, their location and protective measures 
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Conditionally  Covered Activities, Staging, and Access Areas 

Coverage is subject to the Mitigation Measures included herein (Table 7) and described in the 

following: 

Project/Project Description Conditions 
ground and part suspended on standards with 

underground (hidden) pipe or open ditch.   Access 

to site from Old Oak Ranch Road. 
 

(avoidance via orange temporary fencing) and install 

temporary orange fencing along each historic ditch prior to 

construction activity  /a/ 

Staging Area 4:   

Upper Columbia Ditch at Spill #1 
Upper Columbia Ditch at Spill #1.  Rehab spill #1 

and replace pipe spanning past ditch failure.  

Access will be from Old Oak Ranch Road. 

Prior to undertaking maintenance activities:   Pre-

construction meeting to include protection of abandoned 

historic ditches, their location and protective measures 

(avoidance via orange temporary fencing barrier) and install 

temporary orange fencing along each side of each historic 

abandoned ditch prior to construction activity  /a/ 

 

 

 

 

Staging Area 5:   

Eureka Ditch at Rising Sun Mine Road 
Rehab or re-establish open ditch at sections of 

failed ditch (piped in PG&E era).   Includes staging 

areas and equipment access along this span of the 

Eureka ditch in order to make repairs.   

Implemented in multiple phases starting on the 

north end and working south.   The access road into 

the area may require modification to accommodate 

heavy equipment. 

Six months prior to maintenance activities:  The ditch and 

potential access in Section 28 is on Federal land and Section 

106 of the National Historic Preservation Act and 

implementing regulations must be completed prior to project 

activity on BLM Land.  This includes a designated cultural 

resource specialist who meets Federal qualification 

standards who shall obtain or who possesses a valid BLM 

Cultural Resource Use Permit /a/ 

/a/   A Cultural resource specialist shall flag protection areas, and inspect and monitor fence installation at regular 
intervals during the construction phase.  Fencing shall be removed at the end of construction 

/b/   For all of the preceding, “addendum,” “amendment,” “subsequent” are used interchangeably and are to be 
implemented in accordance with the state CEQA Guidelines Sections 15162, 15163 and 15164.   “Project IS/MND” 
means this Master IS/MND. 
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Activities Not Covered or with Limited Coverage 
The following activities are not covered or have limited coverage under the program. 

Table 6:  Activities Not Covered or with Limited Coverage 

Activities Not Covered or with Limited Coverage/a/ 

(Limited Coverage Projects are subject to the Mitigation Measures contained herein (Table 7) 

and as described in the following) 

For All Ditch 

Maintenance Activities 
This study may be used to address impacts to biological resources that are not state 

or federally listed species (or candidates for listing). If a state or federally listed 

species (or a candidate for listing) is identified within the proposed project potential 

area of disturbance and the resource may be impacted by the activity, then an 

addendum to the project’s IS/MND must be completed before the Project IS/MND may 

be used to address species that are listed or candidates for listing under the state 

and/or federal endangered species act(s). 

The following locations 

were not evaluated 

pursuant to this study 

and, therefore, are 

excluded from coverage 

 

 

• Solari Pond (end of Matelot Ditch) 

• “Hippy” Pond (end of San Diego Ditch) 

• Cabezut Road Pond (along Shaw’s Flat Ditch at Cabezut Road crossing) 

• All portions of the PG&E ditch system which extends from Lyons Reservoir to the 

Phoenix Penstock 

• The former Sierra Pines Golf Course (Upper South Fork/Middle Camp Roads) 

• All TUD facilities not otherwise specified herein 

• Ditch randoms 

Staging and Access 

Areas/Roads 

Staging or access areas requiring grading or vegetation removal outside the existing 

boundaries of the existing roadway or the creation of new roads or otherwise grading 

previously undisturbed or native soils  are subject to additional environmental review 

and are outside the scope of the Project IS/MND.   The extension of existing roadways 

less than 100 feet may be covered subject to pre-construction surveys.   Alterations to 

existing alignments of roadways are not covered. 

One Acre Limitation 

 

 

Individual maintenance activities resulting in the disturbance of more than one (1) gross 

acre of previously undisturbed vegetation or soils shall require additional environmental 

review and is outside the scope of the Project IS/MND except as otherwise specified 

herein.1    

                                                 
1 This one acre limit does not apply to any of the projects included in Table 4 and Table 5 which were evaluated in 

conjunction with this study. 
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Activities Not Covered or with Limited Coverage/a/ 

(Limited Coverage Projects are subject to the Mitigation Measures contained herein (Table 7) 

and as described in the following) 

Total Piping Limit  

(Cumulative Total) 

 

As necessary to maintain the beneficial use of open water available for wildlife, no 

more than 30% of the ditch system included in Table 8 shall be piped2.  Piping in 

excess of 30% of the total ditch system included in Table 8 shall require additional 

environmental review and is outside the scope of the BRMS.     Restoring piped ditch 

sections to “open” ditch sections may offset ditch piping on a 1:1 basis (i.e., piping 500 

feet of open ditch would require restoring 500 feet of piped ditch to open ditch).   This 

limit does not apply to emergency piping necessary to restore or maintain water flow in 

the TUD system.   However, restoration plans should be adopted within five years of 

emergency piping actions to off-set emergency piping and return the overall ditch 

system to an open water ditch accessible to wildlife over 70% of the ditch system (i.e., 

not exceeding 30% piped).  

Visible new retaining 

walls in excess of 12 

feet high 

Installing visible new retaining walls in excess of 12’ in height above grade is not a 

Covered Activity and requires additional environmental review.    This condition does 

not apply to retaining walls installed in response to emergencies. 

/a/   For all of the preceding, “addendum,” “amendment,” “subsequent” are used interchangeably and are to be 
implemented in accordance with the state CEQA Guidelines Sections 15162, 15163 and 15164.   “Project IS/MND” 
means this Master IS/MND. 
 

 

                                                 
2 As of July 31, 2017, 18.3% of the total ditch system (64,601± of 352,130± feet) identified in Table 8 is piped and 

81.7% (287,529± of 352,130± feet) remains un-piped.   This means that approximately 11.7%, or 41,199.2± linear 

feet of ditch (7.8± miles) may be piped pursuant to this BRMS without further amendment excepting piping done for 

emergencies.  For biological analysis purposes, “Open Ditch” includes lined and unlined ditch, flumes, un-piped 

tunnels, randoms and creeks. 
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Other Public Agency Approvals That May Be Required 

Table 7:  Other Public Agency Approvals that May be Required 

Permitting Agency Permit 

Tuolumne County Air Pollution Control  District Burn permit 

Tuolumne County Encroachment Permit or waiver for 
work within road rights-of-way/a/ 

U.S. Bureau of Land Management Encroachment Permit 

Pesticide/Herbicide Application 

Section 106 Consultation 

State Water Resources Control Board NOI, SWPPP 

United States Army Corps of Engineers Section 404, Section 401 (Wetlands, 
Water Quality) 

California Department of Fish and Wildlife Streambed Alteration Agreement 
(1602) 

California Department of Transportation Encroachment Permit 

All other applicable local, state and federal permits required by law. 

/a/ Table Mountain/Montezuma Ditch beneath Rawhide Road 

 
Incorporation by Reference 
The following studies applicable to the proposed project are hereby incorporated by reference.    

Copies of these studies may be viewed at the Tuolumne Utilities District offices located at 18885 

Nugget Blvd., Sonora, CA  95370 during regular business hours.    

 

Augustine Planning Associates, Inc.   July 2017.   Tuolumne Utilities District Ditch Maintenance 

Biological Resources Management Strategy. 

 

EIP Associates.  July 2003.   Draft Spring 2003 Special Status Surveys Tuolumne Utilities 

District Ditch Optimization.   i - 103 pp. 

 

Engineering Science.   July 1987.  Tuolumne Water System Ditch Piping Draft Environmental 

Impact Report.  Prepared for the County of Tuolumne. 
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Ibid.   February 1988.   Tuolumne Water System Ditch Piping Final Environmental Impact 

Report.  Prepared for the County of Tuolumne.  

 

Foothill Resources LTD. & Francis Heritage, LLC for Stantec Consulting Services, Inc. January 

2012.  Tuolumne Utilities District Sustainability Project Historic Resource Evaluation Report 

 

Foothill Resources LTD. & Francis Heritage, LLC for Stantec Consulting Services, Inc. January 

2012.  Tuolumne Utilities District Sustainability Project Historic Resource Evaluation Report 

Historic Properties Management Plan (HPMP) 

 

Francis, Charla M.  July, 2017.  Cultural Resources Study for Tuolumne Utilities District Ditch 

Maintenance Expanded Initial Study/Master Mitigated Negative Declaration, Tuolumne 

County 

 

Ibid.  July, 2017.  HPMP errata (Appendix C). 

 

Granholm, Steven.   1987.   Tuolumne County Wildlife Project - Vegetation mapping and 

classification.  LSA Associates. 

 

HydroFocus.  May 12, 2017.  Preliminary Stable Isotope Results, Tuolumne Utilities District 

Algerine Ditch and Adjacent Wells.  Introduction to stable isotope method for distinguishing 

among sources. 

 

Ibid.   Map:  Well Locations Subject to Potential Hydrological Effects 

 

Stantec Consulting Services, Inc.  February 2012.  Ditch System Sustainability Project Operation 

and Maintenance Strategies for Reducing Non-Consumptive Use Water. 

 

Ibid.   February 2012.   Ditch System Sustainability Project.   Case Study. 
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Project Setting 
A summary of the length and character of each ditch (e.g., piped, un-piped, lined, unlined) in the 

TUD system is summarized in Table 8 (at the end of this section).   The table is current as of 

7/31/2017 and subject to change. 

 

The majority of the ditch system meanders through oak woodlands, mixed oak-conifer 

woodlands, grasslands, and some volcanic ridges at elevations ranging between 1,400 feet 

(Algerine) and 4,100 (Section IV).   Ditches run through quiet rural settings, the backyards of 

single-family residences, industrial sites, remote woodlands, and even man-made tunnels 

through volcanic mountains before emptying into reservoirs, ponds, water treatment facilities, or 

irrigation rangelands.   Most ditches flow within the boundaries of earthen berms.  Some are 

gunite-lined from bank-to-bank and some remain unlined.   Limited ditch segments flow outside 

the confines of man-made ditch boundaries called “randoms” that may mimic natural riparian 

corridors with cascading waterfalls.   Still other portions of the ditch system follow natural creeks. 

Portions of the ditch system run through buried pipes some segments flow through exposed 

pipes while limited stretches span draws and steep drainages in elevated wooden trestles.      

 

 Figure 2:   Shaws Flat Ditch 
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Figure 3:  Ditch Random, Upper Columbia Ditch 

Figure 4:  Ditch through Residential Backyard 
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Figure 5:  Upper Columbia Ditch near Penstock 
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Table 8:   Characteristics of TUD Ditch System Included in the Study Area (As of 7/31/2017) 

Ditch Name 

Ditch Length 
(±Feet)/a/ 

 

Random 
(±Feet) 

Flume 
(±Feet) 

Tunnel 
(±Feet) 

Creek 
(±Feet) 

Lined 

 

Unlined 

 

Piped 
(i.e., not 

open) 

Open 
Ditch 

/b/ 

% Open 
Ditch 

A B C D E F G H I J 

 Open Ditch Segments (B, C, D, E, F, G)/b/  A-H I/A 

Algerine 54,409  0 0 0 3,979 4,353 40,295 5,663 48,746 89.6 

Columbia 38,247 3,171 156 0 0 9,891 21,444 3,760 34,487 90.2 

Eureka 41,762 2,859 384 0 0 24,627 8,520 5,384 36,378 87.1 

Kincaid 2,994 0 0 0 0 1,097 1,660 238 2,756 92.1 

Matelot  7,634 100 0 0 0 251 5,162 2,030 5,604 73.4 

Montezuma 26,678 0 0  0 0 7,056 1,078 18,544 8,134 30.5 

Roach's Camp 11,989 0 0 0 0 8,640 1,693 1,657 10,332 86.2 

San Diego 19,384 0 0 289 0 5,529 8,072 5,392 13,992 72.2 

Section 4 14,263 0 188 0 0 8,221 2,635 3,271 10,992 77.1 

Shaws Flat 43,646 2,105 316 0 4,427 23,773 10,348 3,183 40,463 92.7 

Soulsbyville 30,143 4,785 44 0 0 21,182 2,785 1,355 28,788 95.5 

Table Mountain 24,332 327 0  713 0 16,929 5,380 1,000 23,332 95.9 

Phoenix Bypass  15,087 0 0 0 6,346 5,068 0 3,658 11,429 75.8 

Phoenix      
 

21,562 0 153 0 2,285 4,671 4,911 9,466 12,096 56.1 

Total  352,130 13,347 1241 1002 17,037 141,288 113,983 64,601 287,529 81.7 

/a/ Includes all categories (randoms, flumes, creeks, tunnels)  
/b/ For biological analysis purposes, “Open Ditch” includes randoms, flumes, creeks, un-piped tunnels, unpiped ditch segments that are lined and unpiped ditch 

segments that are unlined.  It excludes piped ditch segments.  
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Project Design Condition, Mitigation Measures & Recommended 
Programs 
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Table 9:   Project Design Conditions, Mitigation Measures, and Recommended Programs 

Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   

AESTHETICS 

MM AES-1 Use of Like Materials 
As prescribed in the Historic Properties Management Plan, Covered Activities shall use historically like materials 

when replacing or repairing old or constructing new structures.   See also CULT-7 (Cultural Resources:  Use of 

Culturally Sensitive Materials and Methods when Conducting Covered Activities) 

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   

MM AES-2 Ditch Lining 
Color 

Colors shall blend with the surrounding environment.  Normally this will be a shade of grey that blends with nearby 

granite rocks, rock outcrops, volcanic soils, and the grey bark of oaks (e.g., blue oaks).   Attempts to “match” other 

environmental colors (e.g., browns, reddish browns) should be avoided as the final shade and appearance of such 

colors cannot be reliably predicted until after gunite/shotcrete has been applied to ditches and dried.   

 

Finish 

Gunite/Shotcrete shall have a rough (i.e., not smooth) finish that encourages the growth of mosses and lichens 

over time. 

 

Finish Edges 

Gunite/Shotcrete shall maintain a rustic appearance.   

 

Finish edges should be nearly even with the top of the berm/ditch bank and should not extend significantly above 

the top of the bank or significantly above the height of the adjacent trail (See also freeboard). 

 

Gunite edges should taper, “feather,” or otherwise blend into the top of the ditch bank in a manner that allows for 

the growth of native vegetation, mosses, lichens; spread of pine needles; or rocks and/or boulders to obscure and 

blend into the gunite edge “naturally,”  to the maximum extend feasible. 

 

Gunite edge finishes to be avoided include: 

• Highly finished, smooth, modern, manufactured, or machine-made-looking edges  

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   

• Curbed edges with a “modern” appearance (e.g., as found along a curb/gutter/sidewalk system) 

• Edges of thick, heavy, deep, applications of mounds or piles of gunite extending well above the grade at 

the top of the ditch and top of the berm.   

 

Height 

Deep ditches (i.e., over 3’ deep) will be lined to cover the maximum flow line plus the minimum freeboard 

necessary for maximum flows.   Lining deep ditches to cover the entire side bank will be avoided to the maximum 

extent feasible unless otherwise necessary for bank stabilization.    Alternative methods are subject to the review 

and approval of a qualified cultural resources professional. 

MM AES-3 Freeboard 
Vertical gunite formed freeboard extending more than 12” above the grade of the adjacent bank and ditch trail 

shall be avoided to the maximum extent feasible.  When essential to exceed 12” in height to maintain ditch 

capacity, backfilling with soil shall be undertaken along the “dry side” of freeboard to reduce the exposed expanse 

of visible gunite freeboard to 12” or less along the trail-side of the ditch.  Backfill should be tapered back into the 

berm in a manner that retains the relatively flat grade of the adjacent ditch trail. 

 

Gunite-formed freeboard should mimic the thickness and finish of freeboard installed by PG&E to the maximum 

extent feasible (i.e., Poured using wood board forms, reinforced with wire, approximately 2” thick, and squared-off 

on top).    

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   

MM AES-4 Pipes 
Visible piping installed along the ditch system in conjunction with Covered Activities (e.g., overdrains, underdrains, 

short ditch segments) shall be metal in appearance.   Where visible plastic pipe is used, it shall be covered by 

metal piping.   Visible piping shall have a rustic appearance and, where feasible, incorporate the look of riveting.    

Visible shiny pipe shall be avoided.   Visible pipe shall be treated off-site when necessary to produce an aged look 

(i.e., treated with muriatic acid off-site) prior to installation.    Alternatively, piping may be boxed in with wood (non-

pressure treated wood), hidden beneath a wooden “walkway” or, where feasible, buried under a cap of soil or 

native rock.   Plastic pipe may be used only in emergency situations and will be replaced within five years with 

metal pipe or restored to an open condition to the maximum extent feasible.  Old pipe removed along the ditch 

system should be salvaged to the maximum extent feasible and saved for future use as a cover or sleeve for 

plastic piping (and as a cover for metal pipe with a modern appearance). 

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   

MM AES-5 Retaining walls The design and Throughout the 
life of the project 

Throughout 
the life of the 

TUD Staff 
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
Retaining walls visible to the public, including gabion walls, shall mimic the design and construction materials used 

for retaining walls on other segments of the same ditch to the maximum extent feasible (i.e., consistent with safe 

engineering practices and standards.    Installing visible new retaining walls in excess of 12 feet in height above 

grade is not a Covered Activities and require additional environmental review.   Modern materials and finishes 

shall not be used: 

• Where wood is used, wood boards shall not be pressure treated  

• Where piping is used, incorporate steel piping, preferably riveted (or with a riveted appearance) with a 

rustic appearance, rather than plastic piping 

• Where stone is used, use native stone (e.g. quartz boulders in areas with native quartz outcroppings, 

granite boulders in areas with granite outcrops) or stacked rock similar to rock used on other segments of 

the same ditch 

• The design and materials of visible retaining walls 4-feet above grade or higher are subject to review by a 

qualified cultural resources professional.     The use of materials or designs inconsistent with the 

recommendations of the cultural resources professional shall trigger additional environmental review.  

 

Where safety considerations eliminate the possibility of complying with the preceding, retaining wall design shall 

allow for incorporating native landscaping consistent with surrounding vegetation (e.g., everlasting pea, native 

vines) to minimize the modern appearance of the retaining wall.  

materials used for 

retaining walls 4 

feet and higher 

above grade are 

subject to review 

by a qualified 

cultural resources 

professional 

 

 

Installing new 

retaining walls in 

excess of 12’ 

requires additional 

review  

project Qualified cultural 
resources 

professional 

MM AES-6 Monitoring Devices, Spills, Grizzlies, Bar Racks, and Related Equipment 
Implement CULT-7 (Cultural Resources:  Use of Culturally Sensitive Materials and Methods when Conducting 

Covered Activities) 

 

Upgrading up to 6 
spills to the 
automatic, passive 
type spills 
 
Equipping up to 6 
grizzlies and bar-
racks with self-
cleaning bar-racks 
 
NOTE:   Repairing 
or maintaining 
spills, grizzlies or 
bar-racks with like 
materials and 
methods is not 
“counted” towards 
the preceding 
limits which pertain 
only to the addition 

Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff 
 

Qualified cultural 
resources 

professional 
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
of automated 
equipment. 
 

MM AES-7 Visible fill including rip rap 
Visible rock fill, including rip rap, shall use native stone consistent with the surroundings.    The use of non-native 

rock or other materials for fill or rip rap along the ditch system shall be capped with soil consistent with the design 

of berms in adjacent ditch sections. 

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   

MM AES-8 Vegetation Management 
A. Vegetation management – Removing hazard trees 

When hazardous trees are identified for removal within the ditch berm or within 25 feet of the centerline of the 

ditch, stumps (approximately two feet high or higher) shall be retained to the maximum extent feasible for ditch 

integrity and public safety to encourage maintenance of the integrity of the ditch berm (i.e., retain root balls and 

allow for the stumps to deteriorate over time instead of uprooting trees and triggering the need to repair the berm). 

 For the purposes of this measure, a hazardous tree is one that is dead or dying or has the potential to damage 

the integrity of the ditch system. 

 

B. Vegetation Management for Fuel Reduction 

Vegetation Management for Fuel Reduction shall follow the provisions of Public Resources Code 4291 guidelines 

established by the California Board of Forestry and Fire Protection and CALFIRE, and fuel modification plans 

implemented by the Highway 108 FireSafe Council (current editions).  Specifically: 

 

Native Trees 
Fuel modification will retain living native trees (excepting those designated as hazardous trees).   Living trees may 

be limbed up to 6’ to 8’ above ground level, provided that pruning of live branches does not extend up the tree 

trunk more than 1/3 the height of the tree or remove more than one-third of the live crown. All pruning cuts will be 

outside of the branch collar.   Dead, dying or hazardous trees may be removed. 

 

Brush  
Minimum horizontal space between the edges of shrubs should be two times the height of the shrub.  Generally, 

treatment shall not create an opening larger than 25’ X 25’.     Individual shrubs and shrub stands to be retained 

may be trimmed to remove dead and dying material or to otherwise prevent formation of a fuel ladder. 

N/A Throughout the 
life of the project 

Throughout 
the life of the 
project 

TUD Staff   

REC AES-9 Accelerating or Mimicking the Aged Appearance of Gunite Goal:   Identify an As feasible As feasible TUD Staff   
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
It is recommended that TUD undertake a trial program to test various mechanisms for accelerating the growth of 

moss, lichens, and similar “vegetation” on newly-applied gunite consistent with requirements to maintain water 

quality in the ditch system.   Currently, the most economical method of mimicking the historic nature of concrete 

involves collecting moss from the surrounding area and rubbing moss spores on moist gunite surfaces to promote 

moss growth. 

economical 

mechanism to 

accelerate “aging” 

gunite consistent 

with maintaining 

water quality, as 

appropriate 

REC AES-10 Design Guide 

It is recommended that TUD prepare a design guide for in-house use.   The guide should identify preferred and 

non-preferred design and construction methods for use along the ditch system.    Photographs are recommended. 

 The guide should be formulated in collaboration with a qualified cultural resources professional. 

N/A Goal:   
Recommended 
within the next 
five years 

Goal:   
Recommend
ed within the 
next five 
years 

TUD Staff   

AIR QUALITY 

MM AQ-1 Air Quality Best Management Practices 

A. Secure applicable permits from the Tuolumne County Air Pollution Control District prior to burning vegetation 

on project sites.  Construction debris should not be burned on the site.  Prior to land clearing involving 

vegetation removal, TUD shall secure a burn permit, or evidence of waiver, from the Tuolumne County Air 

Pollution Control District and the California Department of Forestry and Fire Protection, as applicable. 

 

B. TUD shall be responsible for dust abatement during construction and development operations with the 

potential to generate dust emissions.   A water truck or other watering device shall be on the construction site 

on all working days when natural precipitation does not provide adequate moisture for complete dust control. 

  Said watering device shall be used to spray water on the site at the end of each day and at all other 

intervals, as need dictates, to control dust.  All land clearing, grubbing, scraping, excavation, land leveling, 

grading, cut & fill, and demolition activities shall be effectively controlled of fugitive dust emissions using 

application of water.   A water truck shall be present on site throughout activities that have the potential to 

generate dust. 

 

C. The following Best Practices General Construction Measures shall be observed when performing Covered 
Activities: 

• Vehicle and equipment speed will be limited to 15 miles per hour (mph) in unpaved portions of the Project 
area.  

N/A Prior to and 

during project 

construction 

As needed TUD Staff 

TUD Contractors 
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   

• All equipment (i.e., construction equipment and trucks) will be limited to a maximum of ten (10) or fewer 
minutes of idling time. 

D. Exposed serpentine gravel is prohibited on project sites unless exempted pursuant to Sections 93106 and 

93105(f) of the California Health and Safety Code.  No person shall use apply, sell, supply, or offer for sale or 

supply any restricted material (as defined in subsection (i)(20) of Section 93105) for surfacing, unless it has 

been tested and determined to have an asbestos content that is less than 0.25 percent. Pavement shall be 

required for any road, driveway or parking area using serpentine gravel.  (California Health and Safety Code, 

Sections 93105 and 93106) 
E. All construction and operations shall comply with all TCAPCD Rules and regulations. 

MM AQ-2 Naturally Occurring Asbestos 
Covered Activities occurring along the Montezuma Ditch Pipeline or in Sections 1 or 2 (T1S, R14E) of the Algerine 

Ditch (lower Algerine) shall comply with the California Air Resources Board Airborne Toxic Control Measures 

(ATCMs) for Naturally Occurring Asbestos (NOA) including: 

 

a. Asbestos ATCM for Surfacing Applications (restricting the asbestos content of material used in surfacing 
applications such as unpaved roads, parking lots, driveways, and walkways).   The purpose of this ATCM is 
to reduce public exposure to NOA from unpaved surfaces. 

 

b. Asbestos ATCM for Construction, Grading, Quarrying, and Surface Mining Operations (requires 
implementation of mitigation measures to minimize emissions of asbestos-laden dust). The purpose of this 
ATCM is to reduce public exposure to NOA from construction activities that emit or re-suspend dust which 
may contain NOA. 

 

N/A Prior to and 

during project 

construction 

As needed TUD Staff 

TUD Contractors 
  

MM AQ-3 Sensitive Receptors 

Maintenance activities generating air emissions through the use of fossil fuels will not be undertaken within 300 

feet of occupied classrooms except during emergency situations.   This requirement may be waived by the school 

if the size, nature and/or location of the classroom relative to the activity being undertaken is such that sensitive 

receptors will not be adversely affected by emissions. 

N/A During project 

construction 

Throughout 

project 

construction 

TUD Staff 

TUD Contractors 
  

BIOLOGICAL RESOURCES 

MM BIO-1 Annual Ditch Maintenance Activity Biological Surveys  
A qualified biologist shall conduct a biological reconnaissance survey of areas encompassing proposed 
maintenance activity sites, including staging areas to be undertaken within the upcoming year (i.e., during planned 
ditch outages), as identified by TUD to include: 
   

N/A April – May  prior 
to undertaking 
Maintenance 
Activities 

Annually  TUD Biologist   
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   

• Consulting a current (updated) listing of potential special status species identified in the California Natural 
Diversity Database and other available sources 
 

• Conducting surveys during the appropriate blooming season in appropriate habitats for and, as 
necessary, map and flag the boundaries of special status plant populations.     Mapping and/or flagging 
shall be at a scale of sufficient accuracy to allow for fencing off sensitive plant habitats during construction 
activities that may occur outside the species’ bloom period. 
 

• If necessary, preparing a transplantation, relocation, or seed collection plan for special status plant 
species that cannot be avoided.  (Most plants shall be avoided through safety fencing.) 

 
• Identifying all biologically sensitive areas to be fenced or otherwise avoided during maintenance activities 

(e.g., tunnels, caves, adits) 
 

• Identifying the relative composition of native oaks by species within the planned work area (e.g., 
percentages of blue oak, live oak, Valley oak, canyon live oak, Morehus oak etc.) for use in computing 
compensatory mitigation 
 

• Identifying the size and number of riparian trees and shrubs within the planned work area for use in 
computing compensatory mitigation.   At the discretion of the qualified biologist, this action may be waived 
or modified  where it is clear that the proposed maintenance activity has no potential to impact riparian 
trees and shrubs either directly, indirectly, or cumulatively. 
 
 

• Preparing a biological check-list of all applicable Biological Resources Management Strategy (BRMS) 
measures for each maintenance activity (as identified herein) including identifying additional focused 
species surveys or pre-construction surveys to be performed, if necessary 
 

• Coordinating implementation of all BRMS measures for each maintenance activity with appropriate TUD 
staff 
 

• Determining the necessity for preparing a wetland delineation and/or securing a Section 404 federal clean 
water act permit and/or a California Department of Fish and Wildlife Streambed Alteration Agreement 
 

• BLM recommends that field surveys be conducted on all BLM lands where special status species do or 
may occur and consultation with TUD’s biologist before undertaking work on BLM lands.  This measure 
includes conducting applicable biological surveys and coordination with BLM biologists for ditch 
maintenance activities on BLM lands.  

 

MM BIO-2 Environmental Awareness:  In-House Training 
All personnel involved in undertaking maintenance activities covered pursuant to this plan, shall participate in an 

in-house training session approximately one-half day at least once every five years.    Training shall be conducted 

by a qualified biologist and shall address the biological resources management practices and strategies identified 

in the BRMS.     TUD may consider preparing a video or on-line training in consultation with a qualified biologist for 

N/A Half-day, once 
every five years 

Half-day, 
once every 
five years 

TUD Staff 
 
TUD Biologist 
 

  



36 

 

Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
ongoing training and/or for new personnel participating in ditch maintenance activities covered pursuant to this 

plan.    Training should be used to provide feedback related to the effectiveness of BRMS strategies in the field 

and refine those strategies in conjunction with BIO-3. 

 

MM BIO-3 Updates/Adaptive Management 
Evaluate the effectiveness and applicability of the BRMS, including BMPs, avoidance and minimization measures 

and non-compensatory mitigation measures.    Identify and make changes as necessary to both protect biological 

resources and facilitate maintenance activities.    Identify changes that may require amendments to the project’s 

environmental documentation, if necessary.    In-House Environmental Awareness Training should be used to 

assist in implementing this provision. 

N/A At least once 
every five years 

At least once 
every five 
years 

TUD Staff 
 
TUD Biologist 

  

MM BIO-4 Preconstruction Surveys and Nest Management:  Birds 
This condition applies only to bird species protected by the Migratory Bird Treaty Act (MBTA), identified as 

USFWS Birds of Conservation Concern, CDFW Fully Protected bird species, CDFW bird species of special 

concern, and birds listed or candidates for listing pursuant to the state and/or federal endangered species acts, or 

birds protected pursuant to Fish and Game Code sections 3503, 3503.5, and 3513. This condition does not 

apply to maintenance activities occurring between September 1st and January 31st of the construction 

year.  At the discretion of the qualified biologist, the following parameters (e.g., for survey distances, buffers) may 

be modified in response to the scope, nature and location of the proposed maintenance activity and its likelihood 

of impacting bird species protected pursuant to the MBTA.   Modifications may be based on baseline levels of 

noise and human activity versus those to be associated with the proposed maintenance activity, the type of bird 

species that may be present, the scale or duration of the proposed maintenance activity, or other factors 

determined relevant by the qualified biologist where it is clear that a reduction in the parameters has no potential 

to impact bird species protected by the MBTA either directly, indirectly, or cumulatively. 

 
A focused survey for active bird/raptor nesting or breeding behavior (courtship, nesting building, territorial defense etc.) 

will be conducted by a qualified biologist in all suitable habitats in the project area if project activities will occur between 

February 1st and August 31st. The survey radii surrounding the activity area shall be 1500 feet with surveys extending 

up to 0.5-mile in areas where CNDDB records identify listed species in the project vicinity or at the discretion of a 

qualified biologist and as feasible.  Surveys shall be conducted at the appropriate times of day, and during appropriate 

nesting times.    If nesting or breeding behavior for bird/raptors is identified, the qualified biologist will establish 

setbacks/buffers for non-listed species taking into account the presence of natural buffers provided by vegetation or 

The performance 

standard for this 

mitigation measure 

is no net reduction 

in the size or 

viability of local 

sensitive species 

populations. 

Within 10 days of  

commencing 

maintenance 

activities for 

maintenance 

activities occurring 

between February 

1st and August 

31st  

Once unless 

nesting bird 

species are 

present then  

ongoing 

monitoring is 

required 

throughout 

project 

activities in 

accordance 

with a 

schedule 

established by 

a qualified 

biologist 

TUD Biologist 
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topography; nest height; locations of foraging territory; baseline levels of noise and human activity or other factors 

determined relevant by the qualified biologist [generally 500 feet for non-listed raptors and willow flycatcher and 0.5 

mile for bald or golden eagles during eagle breeding season (December 30 to July 1)].  Consultation with state or 

federal regulatory agencies may occur if deemed necessary by the qualified biologist.  Barriers (e.g., brightly colored 

fencing) shall be erected to identify buffers.   Buffers will be maintained until the qualified biologist has determined that 

young have fledged and are no longer reliant upon the nest or parental care for survival.      If establishing a buffer 

zone is not feasible, the qualified biologist will contact the USFWS for guidance to minimize impacts to migratory birds 

associated with the proposed project or removal of an active nest.   Active nests may be removed only after receiving 

a permit from a local Migratory Bird Permit Office of the USFWS unless otherwise permitted by the USFWS (e.g., 

Canada geese). 

 

For non-listed swallows: 

For projects requiring demolition and repair of structures where evidence of nesting swallows (e.g., mud nests) is 

identified pursuant to BIO-1, the following is required subject to the review and approval of the California Department 

of Fish and Wildlife (and, where federal funding may be involved, by the USFWS):   

 

Prior to the start of the nesting season (September 1st to January 31st), an exclusion netting (or equivalent material) 

shall be installed on the underside of existing structures where swallows have been nesting to prevent swallows from 

nesting on the structure. Exclusion structures shall be left in place and maintained until the activity is completed or the 

structure is removed, or September 1, whichever is earlier.   Alternatively, beginning prior to and continuing into the 

nesting season (or as long as swallows or other birds attempt to nest on the structure, as determined by a qualified 

biologist) all swallow nests will be removed from the underside of the bridge on a regular basis to ensure that no 

nesting occurs. Nests will be removed using a high powered water hose, a long pole, or equivalent method. 

 

For Resident Canada Geese: 

Canada goose nest control may be undertaken in accordance with USFWS current guidelines and reporting 

requirements.   https://epermits.fws.gov/eRCGR/    

 

Exclusions 

This provision does not apply to bird species for which the USFWS has issued depredation and control orders for the 

bird species in California.  Any such activities must conform to the conditions and restrictions of the applicable order. 

https://epermits.fws.gov/eRCGR/
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https://www.fws.gov/forms/3-200-13.pdf 

 

MM BIO-5 Preconstruction/Focused Surveys, Avoidance and Minimization Measures:  Bats 
Preconstruction surveys for bats at tunnels and mine shafts shall occur during appropriate times of year at tunnels 

and mine shafts.   Piping or other maintenance activities affecting tunnels or mine shafts/caves will not proceed 

until surveys are completed.     If determined necessary per BIO-1: 
a) A qualified biologist will survey all suitable bat roosting (or nursery) areas including snags, trees, rock 

crevices, tunnels, adits, buildings and other suitable habitat sites in the project area during the appropriate 

time of day to maximize detectability to determine if bat species are roosting near the work area including 

areas that may be disturbed off-site by proposed maintenance activities for roosting bats or bat nurseries. 

 Survey methodology may include visual surveys of bats (e.g., observation of bats during foraging period), 

inspection for suitable habitat, bat sign (e.g., guano), or use of ultrasonic detectors (e.g., Anabat, etc.).   

The type of survey will depend on the condition of the potential roosting habitat. If no bat evidence is 

found, then no further study is required.  

 

b) If evidence of bats use is observed, the number and species of bats using the site will be determined.  Bat 

detectors may be used to supplement survey efforts.  

 

i. The identification of listed bat species or candidates for listing will require consultation with the 

appropriate state and/or federal regulatory agencies, an addendum to the project IS/MND and 

acquisition of an incidental take permit unless full avoidance can be achieved through project re-

design3. 

 

ii. If non-listed/non-candidate special status bat species are identified, a qualified biologist will 

formulate appropriate avoidance and minimization measures as specified in paragraph c.    If full 

avoidance cannot be achieved (i.e., no change in existing population levels of the special status 

bat species and no change to the habitat that could impact long-term survival), then an addendum 

to the Project IS/MND is required.     

 

Presence of a 
listed species or 
candidates for 
listing triggers an 
addendum to the 
Project IS/MND. 
 
If full avoidance to 
impacts to special 
status bat species 
cannot be 
achieved, an 
addendum to the 
Project IS/MND is 
required. 
 
The performance 
standard for this 
mitigation measure 
is no net reduction 
in the size or 
viability of local 
sensitive species 
populations. 

Preconstruction 
surveys will 
occur within 7- 
14 days of  
commencing 
maintenance 
activities that 
have the 
potential to harm 
bats  
 
 
 
 

Once unless 
bat species 
are detected; 
then 
additional 
requirements 
are triggered 
as detailed.  
 
 

TUD Biologist 
 

  

                                                 
3  Currently, there are no state or federally listed bat species (or candidates for listing) in Tuolumne County as of 7/1/17. 

https://www.fws.gov/forms/3-200-13.pdf
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iii.         If common (i.e., non-special status) bat species are identified, then one of the methods identified 

in paragraph c (exclusion), shall be implemented.   If exclusion/full avoidance cannot be achieved, 

the provisions of paragraph (b)(i) will be implemented.  Compensation measures are not required 

for common bat species. 

 

c) For tunnel or mine-shaft dwelling common bat species 

If bat roosts are determined to be present and must be removed or otherwise disturbed, bats will be 

excluded from the roosting site before the facility or habitat is removed or altered and under the 

supervision of a qualified biologist.  Exclusion methods may include use of one-way doors at roost 

entrances (bats may leave, but not re-enter), or sealing roost entrances when the site can be confirmed to 

contain no bats. Exclusion efforts will be restricted during periods of sensitive activity (e.g., during 

hibernation or while females in maternity colonies are nursing young).  A qualified biologist may use 

alternative methods so long as avoidance can be achieved.   

 

For tree-dwelling common bat species 

In the event bats are observed or detected in a tree or snag to be removed as part of a planned ditch 

maintenance activity, the potential roost tree(s), including snags, will be removed between September 1 

and October 14, or between February 16 and April 14.  Tree removal during these periods will avoid 

impacts to bats during the normal breeding season (April 15 to August 30) and winter torpor (October 15 

to February 15).  Tree removal where evidence of bat occupation is detected shall occur as follows: 

 

Prior to removal of the potential roost site trees, smaller trees and brush from the area near the potential 

roost tree shall be removed in order to expose bats potentially using the roost tree to the sounds and 

vibrations of equipment. These activities shall be conducted on at least two consecutive days before 

potential roost trees are removed. Equipment and vehicles shall not be operated under potential roost 

trees while nearby trees and brush are being removed, to prevent exhaust fumes from filling roost cavities. 

 

If a potentially occupied tree must be removed for reasons of health and safety or to protect the integrity of 

the ditch system or private property, a qualified biologist shall be contacted to minimize impacts to bats 

during the removal process. 
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MM BIO-6 Preconstruction Surveys, Avoidance and Minimization Measures: Western pond turtles (WPT) 
If determined necessary per BIO-1, a qualified biologist shall perform surveys for western pond turtles where suitable 

habitat exists 14 days before and 24 hours before the start of ground-disturbing activities.  If WPT or their nests are 

observed during pre-construction surveys, a qualified biologist shall be on-site to monitor construction in suitable WPT 

habitat throughout the duration of all maintenance activities that may affect WPT.  A WPT found within the 

construction area will be allowed to leave of its own volition or it will be captured by a qualified biologist and relocated 

out of harm’s way to the nearest suitable habitat as determined by a qualified biologist (generally downstream from the 

project area).   A qualified biologist may train and designate on-site field staff to perform this function. 

 

If WPT nests are identified in the work area during pre-construction surveys, a 300-foot no disturbance buffer shall be 

established between the nest and any areas of potential disturbance.  Buffers shall be clearly marked with temporary 

fencing. Construction will not be allowed to commence in the exclusion area until hatchlings have emerged from the 

nest, or the nest is deemed inactive by a qualified biologist.    Disturbance buffers from nests may be reduced only 

upon the recommendation of a qualified biologist in response to specific site conditions.    Reductions in active nest 

buffers will normally require ongoing biological monitoring by a qualified biologist throughout project activities so long 

as water is present within the work area or the biological monitor otherwise determines that the species is likely to 

continue movements through the work area. 

 

If avoidance measures are infeasible, work will cease until the biologist can consult with CDFW to determine alternate 

appropriate avoidance measures. 

The performance 

standard for this 

mitigation measure 

is no net reduction 

in the size or 

viability of local 

sensitive species 

populations. 

Within 14 days 
and within 24 
hours of initiating 
ground 
disturbance 

Within 14 
days/24 
hours only 
unless turtles 
are detected. 
  If detected, 
then biologist 
shall monitor 
project 
activities as 
specified. 

TUD Biologist 
 

  

MM BIO-7 Preconstruction Surveys:  Amphibians  [California Red-Legged Frogs (CRLF), Foothill Yellow-legged 
frogs (FYLF)] 
If determined necessary per BIO-1, a qualified biologist shall perform surveys for CRLF and/or FYLF, within 48 

hours prior to any ground disturbance within the project area where suitable habitat for these species exists.   

 

CRLF 

If CRLF are found within the proposed construction work area, the USFWS shall be contacted.   

 

If it is determined that the site provides potential CRLF breeding habitat that may be affected by proposed 

activities, work shall cease and an addendum to the Project IS/MND will be prepared and consultation (formal or 

informal) with the USFWS shall be conducted.    

 

Positive findings for 
breeding habitat for 
CRLF triggers an 
addendum to the 
Project IS/ MND.   
Work outside the dry 
season triggers an 
addendum to the 
Project IS/MND in 
potential CRLF 
dispersal corridors. 
 
The performance 
standard for this 
mitigation measure 
is no net reduction 
in the size or 
viability of local 

Within 48 hours of 
initiating ground 
disturbance 

Within 48 
hours of 
initiating 
ground 
disturbance 
(may be 
extended 
where FYLF 
are present). 

TUD Biologist 
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If it is determined that the site is not CRLF breeding habitat, but provides a potential CRLF dispersal corridor, 

maintenance activities will be restricted to work within the ditches only when dry.  Upland work (outside ditches), 

work also will be restricted to the dry season only (between approximately April 15 and October 15).   If 

construction must occur outside this window, the USFWS shall be contacted prior to commencing work and an 

addendum to the MND will be prepared and consultation (formal or informal) with the USFWS shall be conducted. 

   

 

FYLF 

If work activities will occur between April 1 and August 31, a qualified biologist will conduct surveys for FYLF 

adults, eggs, or tadpoles.  If FYLF adults, eggs or tadpoles are identified in the work area or within 250 feet 

downstream of the work area, a qualified biologist will modify the activity to ensure it does not directly or indirectly 

disturb eggs or tadpoles.   A qualified biologist may reduce the buffer in response to specific site conditions if such 

a reduction will not directly or indirectly disturb eggs or tadpoles.   However, if buffers are reduced, on-site 

monitoring by a qualified biologist shall occur in conjunction with project activities so long as water remains in 

sufficient amounts or conditions to attract adult FYLF to or through the work area. 

sensitive species 
populations. 
 
 

MM BIO-8 Preconstruction Surveys:  Tunnels  (bats, arachnids, snails, crustaceans) 
Preconstruction surveys for bats, special-status spiders (arachnids), special-status mollusks (snails), and special-

status crustaceans will be required for maintenance activities occurring within or in close proximity to tunnels and 

mine shafts/adits or when related habitat features are present and as identified pursuant to BIO-1.    Surveys shall 

occur during appropriate times of year and appropriate time of day/evening.   Piping or other maintenance 

activities through or otherwise affecting tunnels will not proceed until surveys are completed.   If bats are found, 

refer to BIO-5.   If special status arachnids, snails, or crustaceans are found, a biologist with experience specific to 

these or similar species will evaluate whether or not the proposed action will adversely impact the species or if 

project re-design, avoidance and minimization measures can fully avoid impacts (i.e., retain habitat and existing 

species population levels).   If species/habitat impacts cannot be fully avoided through project re-design, 

avoidance and minimization measures (i.e., relocation is required, or habitat alterations that will result in a decline 

in existing population levels will occur), then an addendum to the Master MND (or other appropriate environmental 

documentation) shall be prepared. 

Project activities 
that cannot fully 
avoid impacts to 
special status 
arachnids, snails 
or crustaceans 
shall trigger an 
addendum to the 
Project IS/MND. 
 
The performance 
standard for this 
mitigation measure 
is no net reduction 
in the size or 
viability of local 
sensitive species 
populations. 

Prior to 

conducting work 

in tunnels 

N/A TUD Biologist 
 

  

MM BIO-9 Preconstruction Surveys:   Special Status Species with Low Potential to Occur within the Study Area 
If determined necessary pursuant to BIO-1, the following shall be implemented, as applicable: 

 

Positive survey 

findings for 

California tiger 

Varies by 

species 

N/A TUD Biologist   
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Western bumble bee   
A qualified biologist will survey the area for active western bumble bee nests (generally found in rodent burrows or 

other cavities but also above-ground in abandoned bird nests, dead tree cavities, under rock piles).    If identified, 

CDFW shall be consulted for guidance on measures to avoid or minimize disturbance to the colony (e.g., buffer 

surrounding entry/exits and avoiding direct disturbance).  Alternatively, the nest site may be avoided until 

abandoned (generally between October and February). 

 

Burrowing Owl 
Preconstruction surveys for burrowing owls will be conducted in areas supporting potentially suitable habitat within 

30 days of construction activities.   If detected, burrow disturbance will be avoided during the nesting season (Feb 

1 through August 31).    The project biologist will establish buffers around occupied burrows in accordance with 

guidance provided in the Staff Report on Burrowing Owl Mitigation.   Buffers around occupied burrows will be a 

minimum of 650± feet during the nesting season and 160± feet during the non-breeding season.     No burrow 

destruction may occur pursuant to this provision.     Burrow destruction may occur in conjunction with the provision 

of compensatory habitat, but requires consultation with CDFW and an amendment to the Project IS/MND. 

 

California Tiger Salamander (CTS) 

If determined necessary per BIO-1, a qualified biologist shall perform pre-construction surveys for CTS and 

determine if suitable habitat exists.   If CTS are confirmed present, work will cease and an amendment to the 

Project’s IS/MND shall be completed.    

 

For maintenance activities occurring within 1.3 miles of a CNDDB record for actual or potential CTS breeding 

habitat and the site has potential suitable CTS habitat, ground disturbing activities will be re-designed to avoid 

impacts to suitable CTS habitat.   Avoidance may include adjusting access routes or identifying alternative access 

routes.     

If potential habitat cannot be avoided, consultation with the USFWS will occur and an addendum to the Project 

IS/MND will be required.    

 

Blainville’s (Coast) horned lizard 
 Preconstruction surveys shall be conducted by a qualified biologist prior to disturbance of any suitable habitat.  

Surveys shall use hand search methods in areas of disturbance where these species are expected to be found 

salamander trigger 

an addendum to 

the Project 

IS/MND. 

 

The performance 

standard for this 

mitigation measure 

is no net reduction 

in the size or 

viability of local 

sensitive species 

populations. 
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(i.e., under shrubs, other vegetation, or debris on sandy soils). Any individuals located during the survey shall be 

safely removed and relocated in suitable habitat outside of the proposed disturbance area. 

 
Ringtail cat/American badger 
 

• If potential dens are found during preconstruction surveys, dens shall be monitored to determine if 

occupation is by an adult only or is a natal den.   If the dens is occupied by an adult and is not a natal den, 

then it may be destroyed when the adult has moved or is temporarily absent.    Dens entrances will be 

blocked with soil, sticks and debris over a period of three to five days to discourage use prior to project 

activities.   The entrances will be blocked to an incrementally greater degree over a period of three to five 

days.  After a qualified biologist has determined that the den is no longer in use, the den will be hand-

excavated with a shovel to prevent re-use during project activities.     

• If the den is natal, a buffer zone of 200 feet shall be maintained around the den until a qualified biologist 

determines that the den has been vacated. 

 
MM BIO-10 Special Status Plants 

If determined necessary pursuant to BIO-1, the following shall be implemented, as applicable: 

 

a. Focused surveys will be conducted at the appropriate time of the year when the target plant species is 

expected to be in bloom or otherwise clearly identifiable. 

 

b. The location of special status plant populations will be clearly identified in the field by staking, flagging, or 

fencing prior to the commencement of activities that may cause disturbance.   A buffer surrounding the 

populations will be established by a qualified botanist based on the plant species, its habitat, and the 

nature of the proposed project activity.  No activity will occur within the buffer area. 

 

c. If sensitive plant species cannot be avoided, transplanting (perennial species), seed collection and 

dispersal (annual species) may be undertaken by a qualified botanist.   If transplanting or seed 

collection/dispersal is employed, ongoing monitoring for 5 years shall be conducted to assess the 

effectiveness of mitigation.   The performance standard for mitigation is no net reduction in the size or 

viability of the local plant population.  Prior to salvaging plants, written permission will be obtained from the 

landowner and CDFW will be notified 10 days prior to salvage activities or, for emergency situations, 

CDFW will be notified within 14 days following salvage activities consistent with the provisions of the 

Salvage shall be in 

accordance with 

California Fish and 

Game Code 

Sections 1912 and 

1913(c) including 

CDFW notification. 

The performance 

standard for this 

mitigation measure 

is no net reduction 

in the size or 

viability of local 

sensitive plant 

populations. 

Surveys - during 

the bloom period 

for sensitive 

plant species 

As needed TUD Biologist   
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California Native Plant Protection Act (California Fish and Game Code Sections 1912 and 1913) and 

California Penal Code Section 384a. 

MM BIO-11 Environmental Awareness – Pre-Construction Field Training 
All personnel, staff, and contractors involved in undertaking maintenance activities covered pursuant to this plan 

will attend an Environmental Awareness Training prior to commencing maintenance activities for the season (i.e., 

generally prior to ditch shut-off before maintenance activities begin).  The program should be conducted by a 

qualified biologist and should address:  (1) special-status species that may occur in the work area, (2) procedures 

to follow in the event a species is observed, and (3) other environmental BMPs and emergency spill response 

protocols.   Training should include distribution of handouts with photographs identifying special status species 

likely to be encountered during maintenance activities and summarizing applicable biological resources 

management practices. If maintenance activities covered pursuant to the plan are scheduled outside the usual fall 

activities, a separate Environmental Awareness Training may be held for personnel undertaking those activities 

(e.g., vegetation removal).  Training generally is expected not to exceed one-half hour. 

  

N/A Prior to 
commencing 
maintenance 
activities 

Once TUD Biologist   

MM BIO-12 Minimizing Disturbance Areas:  Fencing and Water Quality Protection Materials 
Prior to implementing any staging, construction, or ground disturbing activities in or adjacent to sensitive vegetation 

communities  (i.e., those ranked as S1, S2, or S3 by the state4) or habitats occupied by special status species, the 

TUD Biologist, working with the project manager, will identify the limits of access routes and encroachments to the 

work area to minimize vegetation damage, preserve water quality (where applicable), and minimize disturbances to 

special status species and habitats.    For sensitive areas to be protected:    

 

• Install high-visibility orange construction/safety fencing to exclude entry into biologically sensitive areas.  

Fencing should be of a height suitable for wildlife exclusion (e.g., ERTECH E-Fence) when the purpose of the 

fencing is to exclude wildlife (exclusions apply for fencing in critical deer winter range along the Upper 

Columbia Ditch).   No construction-related materials, equipment, trash or other related debris shall be allowed, 

stored or staged within the fenced area.   Fencing shall remain in place until the project is completed. 

 

• Prior to any site preparation or disturbances, install temporary silt fencing (erosion cloth), fiber rolls, or 

equivalent erosion and sediment control devices to ensure that construction debris and sediment does not 

N/A Prior to 
commencing 
staging, 
construction or 
ground-
disturbing 
activities. 

Once (with 
ongoing 
monitoring to 
ensure 
fencing and 
water quality 
protection 
materials 
remain 
throughout 
project 
activities) 

TUD Staff 
TUD Biologist 

  

                                                 
4 See Chapter 8 of the Biological Resources Management Strategy for detailed descriptions 
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inadvertently enter drainage areas.  The lower portion of the fence will be buried in a six-inch trench. 

Installation of the silt fence shall occur under the supervision of a qualified biologist. The silt fencing, 

where required, will be installed in a manner that is consistent with applicable water quality requirements 

contained within the Project’s Storm water Pollution Prevention Plan (SWPPP) or Water Pollution Control 

Plan (WPCP). Erosion control shall provide a minimum 20-foot buffer unless otherwise approved by a 

qualified biologist.  Plastic monofilament netting (erosion control matting) or similar material containing 

netting shall not be used at the project area adjacent ponds or reservoirs because small animals may 

become entangled or trapped in it.   Acceptable substitutes include coconut coir matting, tackified 

hydroseeding compounds, or other materials approved by a qualified biologist.  

  

• The exact location of water quality protection materials shall be determined by the project 

engineer/manager in coordination with a qualified biologist, with the goal of protecting water quality in the 

adjacent ditches, creeks, ponds, reservoirs, or related features.    Silt fencing or other materials, as 

required, will be installed consistent with the applicable water quality requirements specified in the 

Project’s Storm Water Pollution Prevention Plan (SWPPP) or Water Pollution Control Plan (WPCP) if 

either plan is required.   Fencing or other erosion control materials or devices shall be shown on the final 

construction documents where applicable.   

 

• These areas will be avoided throughout project activities and shall be monitored by the project manager 

throughout construction. 

MM BIO-13 Best Management Practices (BMPs) Water Quality (Including NOI/NPDES/SWPPP) 
Prior to commencing construction: 
 

• TUD shall prepare an Erosion Control Strategy for implementation for any construction to take place 

between October 15 and May 15 of any year.  In the absence of such an approved strategy, all 

construction shall cease on or before October 15, except that necessary to implement erosion control 

measures.   Alternatively, TUD may implement the BMPs for erosion control identified herein.   All soils 

disturbed by grading shall be or hydromulched or otherwise stabilized (e.g., seed, straw, wattles, straw 

bales, jute, wildlife-friendly netting etc.) as soon as possible and before the rainy season begins, by 

October 15 of the construction year, and emergency erosion control measures or additional control 

measures shall be used as requested by TUD for up to three years after construction is completed when 

necessary. 

N/A Prior to 
commencing site 
disturbing 
activities – 
prepare plan 

Erosion 
control – for 
construction 
taking place 
between 
October 15 
and May 15  

TUD Staff   
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PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
 

• Submit to the State Water Resources Control Board Storm Water Permitting Unit, a Notice of Intent (NOI) 

to obtain coverage under the General Construction Activity Storm Water Permit - California’s National 

Pollution Discharge Elimination System (NPDES) general permit for construction related storm water 

discharges for the disturbance of one acre or more.   If less than 1 acre TUD will evaluate the risk factor 

for the site to determine whether or not the State Water Resources Control Board Permitting Unit shall be 

contacted for determination of permit requirements.  Commercial and Industrial developments may 

require an NOI even if less than one acre is to be disturbed.  Obtain coverage or an exemption from these 

requirements. [Federal Water Pollution Control Act, Section 401, California Clean Water Act]. The permit 

may include preparation of a Stormwater Pollution Prevention Plan (SWPPP).     
 

If required, the SWPPP shall be prepared with the following objectives: (a) to identify pollutant sources, 

including sources of sediment, that may affect the quality of storm water discharges  from  the  

construction  of  the  Project;  (b)  to  identify  BMPs  to  reduce  or eliminate pollutants in storm water 

discharges and authorized non-storm water discharges from the site during construction; (c) to outline and 

provide guidance for BMP monitoring; (d) to identify Project discharge points and receiving waters; (e) to 

address post-construction BMP implementation and monitoring; and (f) to address sedimentation, 

siltation, and turbidity. 

MM BIO-14 Waters of the United States/Waters of the State 
Before undertaking project actions that may affect waters of the United States or waters of the State, a qualified 

biologist will map the distribution of wetlands or other waters (including vernal pools and other seasonal wetlands) 

in the vicinity of the work area and determine the acreage of effects, if any.   Delineations will be conducted in 

accordance with methods established in the USACE Wetlands Delineation Manual and Arid West Supplement, 

current editions.   Delineations will be submitted to the USACE for verification.   Project design will minimize 

effects on waters of the United States and waters of the State and will employ BMPs to avoid indirect effects on 

water quality. 

 

Where necessary, TUD will obtain Section 404 and Section 401 permits and comply with all permit terms.    The 

acreage, location, and methods for compensation will be determined during the permitting process.    TUD will 

adhere to a “no net loss” standard for wetlands and other waters of the U.S. and waters of the State that will be 

removed and/or degraded.    Wetland habitat will be restored, enhanced, and/or replaced at an acreage and 

location and by methods agreeable to the USACE, Central Valley Regional Water Quality Control Board, as 

See details 
contained in 
mitigation measure 
(no net loss) 

Prior to 
commencing site 
disturbing 
activities 

Once TUD Staff   
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PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
jurisdictionally appropriate.  The replacement of waters or wetlands will be equivalent to the nature of the habitat 

lost, and will be provided at a suitable ratio to ensure that, at a minimum, there is no net loss of habitat acreage or 

value.   The replacement habitat will be set aside in perpetuity for habitat use. 

 

Compensation may also include purchasing credits from a Corps and/or California Department of Fish and 

Wildlife-approved mitigation bank at a ratio prescribed in the applicable Section 404 Permit (or Streambed 

Alteration Agreement) as necessary to achieve no net loss of waters of the U.S.  For waters of the state, 

compensation may be through the National Fish and Wildlife Foundation Sacramento District California In-Lieu 

Fee Program. 

MM BIO-15 Impacts to Riparian Habitats 
If alterations to riparian habitat, emergent wetland, or other sensitive natural communities associated with 

streams, rivers or lakes will occur in association with Covered Activities, TUD will comply with Section 1602 of the 

California Fish and Game Code (i.e., Streambed Alteration Agreement).    The requirement to obtain a Streambed 

Alteration Agreement generally is not required for ditch maintenance activities.   A 1602 Permit is only required if 

the activity will substantially divert or obstruct the natural flow of, or substantially change or use any material from 

the bed, channel, or bank of, any (natural) river, stream, or lake, or deposit or dispose of debris, waste, or other 

material containing crumbled, flaked, or ground pavement where it may pass into any (natural) river, stream, or 

lake.   Compliance may include measures to protect fish and wildlife resources during the project. 

 

As per Streambed 
Alteration 
Agreement, if 
applicable. 

Prior to 
commencing site 
disturbing 
activities, if 
applicable. 

Once TUD Staff   

MM BIO-16 Avoid inadvertent trapping during construction  
To avoid inadvertently trapping special status or common animal species during construction, all excavated steep-

walled holes or trenches more than one foot deep shall be covered at the end of each working day with plywood or 

similar material, or provided with one or more escape ramps constructed of earth fill or wooden planks (maximum 

slope of 2:1), or equivalent.   Before such holes or trenches are filled, they will be thoroughly inspected for trapped 

animals.  If at any time a tapped animal is discovered, the contractor shall place an escape ramp or other 

appropriate structure to allow the animal to escape.   Alternatively, TUD shall contact the project biologist or 

California Department of Fish and Wildlife for assistance.   

N/A Throughout 

project activities 

Daily TUD Staff 
Contractors 

  

MM BIO-17 Implement Work-Site BMPs 
• All food and food-related trash will be enclosed in sealed trash containers at the end of each workday and 

removed completely from the construction site every day to avoid attracting wildlife.  

 

• A speed limit of 15 mph will be maintained on dirt roads in habitats where special status species are 

N/A Throughout 

project activities 

Daily unless 

otherwise 

specified 

TUD Staff 
Contractors 

  



48 

 

Project Design Condition, Mitigation Measures, and Recommendations/a/ 
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Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
present.  

 

• All equipment will be maintained such that there are no leaks of automotive fluids such as fuels, oils, and 

solvents into soils or water. Any fuel or oil leaks will be cleaned up immediately and disposed of properly 

 

• Store hazardous materials such as fuels, oils, solvents, etc. in sealable containers in designated locations 

where impacts to aquatic areas in the vent of spills are minimized to the maximum extent feasible.  

 

• Prepare a spill prevention plan describing measures to be taken to minimize the risk of fluids or other 

materials used during construction (e.g., oils, transmission and hydraulic fluids, cement/gunite, fuel,) from 

contaminating sensitive habitats.   The Plan will include a cleanup protocol developed before activities 

begin and will be implemented in case of a spill.  Any spills or leaks from construction equipment (i.e., 

fuel, oil, hydraulic fluid, and grease) shall be cleaned up in accordance with applicable local, state, and/or 

federal regulations.  

 

• Restrict stockpiling materials, including portable equipment, vehicles and supplies (e.g., chemicals) to 

designated construction staging areas located outside sensitive habitat areas to the maximum extent 

feasible (e.g., storage, staging or stockpiling should not occur within the driplines of native oaks that are to 

be retained). 

 

• Stored pipes or other materials providing potential cover for animals will be inspected prior to installation 

or use to ensure that they are unoccupied. 

 

• Cover or otherwise stabilize all exposed soil 48 hours prior to potential precipitation events of greater than 

0.5 inch.  Soil stabilization may include, but is not limited to, seeding with a native grass seed mix, planting 

native plants and placement of rock. 

 
MM BIO-18 Minimize the spread of invasive species 

Throughout project activities: 

 

• All hay, straw, hay bales, straw bales, seed, mulch or other material used for erosion control on the 

N/A Throughout 

project activities 

Daily unless 

otherwise 

specified 

TUD Staff 
Contractors 
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PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
project site shall be free of noxious weed5 seeds and propagules (Food and Agriculture Code Sections 

6305, 6341 and 6461).   

 

• All equipment brought to the project site shall be cleaned of dirt and vegetation prior to entering the site to 

prevent importing noxious weeds and shall be cleaned of all dirt and vegetation prior to exiting the site to 

prevent exporting noxious weeds. (Food and Agriculture Code Section 5401). 

 

• All material brought to the site, including rock, gravel, road base, sand, and top soil, shall be free of 

noxious weeds6 and propagules. (Food and Agriculture Code Sections 6305, 6341 and 6461).   

MM BIO-19 Native Oak Tree Protection 
Throughout project activities, for native oak trees greater than 5” diameter at breast height (DBH) to be retained 
(this measures does not apply to hazard trees) 

 
• Limit ground-disturbing activities to outside the dripline of native oaks and preferably outside 1-1/2 times 

the dripline;   

• No storage equipment, supplies, vehicles, debris, construction wastewater, paint, stucco, concrete or any 
other clean-up waste, and temporary or permanent structures shall be placed within the driplines; 

• Avoid cutting or tearing oak roots 

• Use boring, rather than trenching, within driplines to the maximum extent feasible 

• Avoid equipment damage to limbs, trunks, and roots of oaks trees  

• Do not attach signs, ropes, cables or other items to trees.  Exceptions to this requirement may be allowed 
for compelling reasons of health and safety, to protect the integrity of the ditch system, or to protect 
property, subject to the review and approval of a qualified biologist. 

 

N/A Throughout 

project activities 

Ongoing TUD Staff 
Contractors 

  

MM BIO-20 On-Site Biological Monitor 
Where determined necessary pursuant to BIO-1 or in response to preconstruction surveys, a qualified biological 

monitor will be present during activities that will occur in sensitive habitats or habitat occupied by special status 

species (e.g., WPT, FYLF) during habitat disturbances or activities that may adversely impact special status species 

(e.g., vegetation management in ponds or reservoirs occupied by WPTs).   The qualified biological monitor will 

N/A If special status 
species are 
identified during 
preconstruction 
surveys 

In 
accordance 
with the 
applicable 
BRMS 
Measure 

TUD Biologist   

                                                 
5 Noxious weeds are as defined in Title 3, Division 4, Chapter 6, Section 4500 of the California Code of Regulations and the California Quarantine Policy – Weeds (Food and Agriculture Code, Sections 6305, 6341, and 6461). 
6  Ibid. 
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Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
determine a monitoring schedule in coordination with the project manager. 

 
MM BIO-21 Hours of Construction 

Non-emergency work activities will be confined to daylight hours (i.e., sunrise to sunset), unless necessary for 

assessing or protecting biological resources. 

N/A During 
construction 
activities 

Throughout 
the life of the 
project 

TUD Staff 
TUD Contractors 

  

MM BIO-22 Return Temporarily Disturbed Areas to Pre-Project Conditions 
All temporarily disturbed areas shall be returned to pre-project conditions upon completion of construction. These 

areas will be properly protected from washout and erosion using appropriate erosion control devices including coir 

netting, hydroseeding, and revegetation consistent with measures to minimize the spread of invasive species 

(BIO-18). 

N/A After completing 

maintenance 

activities 

N/A TUD Staff   

MM BIO-23 Deer Friendly Fencing- Upper Columbia Ditch 
If fencing is proposed within the critical deer habitat (e.g., critical deer winter range in the vicinity of the Upper 

Columbia Ditch – Penstock) deer-friendly fencing will be used.   Fencing design in critical deer occupation areas 

will be subject to review and approval by a qualified biologist.    Recommended designs may be found in a 

Landowner’s Guide to Wildlife Friendly Fences:  How to Build a Fence with Wildlife in Mind. 2nd edition, 2012 (or 

current edition).  Montana Dpt. of Fish Wildlife and Parks. 

N/A Prior to 

undertaking 

fencing along the 

Upper Columbia 

Ditch.  

N/A TUD Staff 
TUD Biologist 

  

MM BIO-24 BLM Lands (Special Provisions)  - Pesticide Use 
Prior to applying herbicides or pesticides along those portions of the ditch passing through land under the 

management of the U.S. Bureau of Land Management (BLM), TUD will acquire the appropriate permits.   BLM 

permitting requires preparation of a NEPA (National Environmental Policy Act) environmental document which is 

outside the scope of this BRMS.    TUD may wish to pursue preparation of a master document addressing 

herbicide and pesticide use along all portions of all ditches through BLM lands for an extended period of time to 

avoid potential delays associated with maintenance activities.   BLM accepts documentation drafted by a 

requesting entity (e.g., TUD).   

 

N/A Prior to applying 

herbicides or 

pesticides along 

ditch facilities 

through BLM 

lands 

N/A TUD Staff 
BLM 

  

MM BIO-25 Ditch Lining in Valley Oak  Woodlands 

Gunite/Ditch lining shall be undertaken in emergency situations only in Valley oak woodlands.   The use of 

wooden free board may be used in lieu of lining ditches where feasible.  Compensation for impacts to Valley oaks 

shall occur pursuant to BIO-29 when impacts to these habitats cannot be avoided. 

 

N/A Throughout the 
life of the 
program 

Throughout 

the life of the 

program 

TUD Staff   

MM BIO-26 One Acre Disturbance Limit   See measure Throughout the 
life of the 

Throughout TUD Staff   
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Initial 

 

Date 

   
Individual maintenance activities resulting in the disturbance of more than one (1) gross acre of previously 

undisturbed vegetation or soils shall require additional environmental review and is outside the scope of this 

study.7    

program the life of the 

program 

MM BIO-27 Staging and Access Area Limits 
Staging or access areas requiring grading or vegetation removal outside the existing boundaries of the existing 

roadway or the creation of new roads or otherwise grading previously undisturbed or native soils  are subject to 

additional environmental review and are outside the scope of this analysis.   The extension of existing roadways 

less than 100 feet may be covered subject to pre-construction surveys. 

See measure Throughout the 
life of the 
program 

Throughout 

the life of the 

program 

TUD Staff   

MM BIO-28 Maintain a Minimum of 70% Open Ditch Accessible to Wildlife/Total Ditch Piping Limit 30% 
As necessary to maintain the beneficial use of open water available for wildlife from the TUD Ditch System, ditch 

piping shall not exceed 30% (i.e., 70% shall be maintained as open ditch) of the total ditch system as included in 

the project boundaries listed in Table 8 of this study.   Piping in excess of 30% of the total ditch system shall 

require additional environmental review or an amendment to the master environmental document.     Restoring 

piped ditch sections to “open” ditch sections may offset ditch piping on a 1:1 basis (i.e., currently piped ditch 

segments restored to open ditch are counted as open ditch).   This limit does not apply to emergency piping 

necessary to restore or maintain water flow in the TUD system (e.g., fire, flood, landslide).   However, restoration 

plans should be adopted within five years of emergency piping actions to off-set emergency piping and return the 

overall ditch system to an open water ditch accessible to wildlife over 70% of the ditch system (i.e., not exceeding 

30% piped).      

 

For implementation of this condition, the calculations used in Table 8 herein shall be used.   As of July 31, 2017, 

18.3% of the total ditch system (64,601± of 352,130± feet) identified in Table 8 is piped and 81.7% (287,529± of 

352,130± feet) remains un-piped.   This means that approximately 11.7%, or 41,199.2± linear feet of ditch (7.8± 

miles) may be piped pursuant to this IS/MND without further amendment excepting piping done for emergencies.  

For biological analysis and for the purposes of this mitigation measure, “Open Ditch” includes randoms, lined and 

unlined ditches with flowing water accessible to wildlife, flumes, creeks, un-piped tunnels and spills. 

 

70% of the total 

ditch system shall be 

maintained as open 

(i.e., un-piped) ditch. 
 

Except for 

emergency 

conditions, new 

piping is limited to 

41,199.2± feet or 

7.8± miles above 

current levels unless 

additional 

environmental 

review is conducted. 

Throughout the life 

of the project.   

TUD Maps 

identifying the total 

piped and un-

piped ditch 

segments should 

be updated no less 

frequently than 

once every three 

years. 

Throughout the 

life of the 

project 

TUD Staff   

MM BIO-29 Native Oak Woodland Mitigation 
Based on the mitigation standard established herein, and to offset cumulative impacts to oak woodlands, a total of 

387 native oak trees 

5” or greater dbh 

Within one year of 

completing the 

Once (ongoing 

maintenance 
TUD Staff   

                                                 
7 This one acre limit does not apply to any of the projects included in Table 2 or Table 3 which were evaluated in conjunction with this BRMS. 



52 

 

Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 
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Initial 

 

Date 

   
5.8 native oak trees (excluding black oaks)/ditch mile shall be assumed to be impacted permanently for every 

one mile of ditch undergoing maintenance activities.   Mitigation pursuant to this measure shall not exceed a total 

impact to more than 387 native oak trees 5” or greater dbh without first completing a revision to the BRMS and the 

project’s Master IS/MND.    Repeated work within the same footprint along the same ditch segment triggers a 

single oak mitigation requirement (i.e., it does not require repeat oak mitigation for work within the same ditch 

footprint).    Of the 387 native oaks impacted as a result of mitigation activities, no more than 30 oaks impacted 

may be Valley oaks (Quercus lobata) 5” or greater in diameter at breast height without triggering a revision to the 

BRMS and the Master IS/MND. 

 

To offset the cumulatively adverse impacts to native oak woodlands associated with maintenance activities, the 

following mitigation shall occur within one year of conducting maintenance activities.  Re-plantings may be 

deferred for a longer period of time during county-declared drought emergencies.    TUD may mitigate impacts to 

native oak woodlands using one or a combination of the following.   TUD is encouraged to establish mitigation 

credits in advance of undertaking maintenance activities.   

 

Replanting option 

In accordance with PRC 21083.4, replanting may fulfill up to a maximum of 50% of required native oak mitigation 

(on a per-project basis).  

 

1. Native oaks excluding Valley oaks and native old growth oaks:   Plant 3 oaks for every oak impacted 

(5.8 oaks impacted/ditch mile X 3 = 17.4 oak tree plantings per ditch mile impacted).   Mitigation plantings 

may occur at TUD’s West Ranch or other site approved by a qualified biologist.    On-site mitigation 

replanting is allowed subject to the approval of a qualified biologist where agreeable to a willing landowner 

and is subject to the same monitoring and long-term protection measures required for off-site mitigation 

contained herein. 

 

2. Valley oaks and native old growth oaks.   Plant five Valley oaks for every Valley oak 5” or greater dbh 

impacted.     Plant five oaks for every old growth oak (24” or greater dbh impacted) impacted.   Valley 

oaks shall be replanted at the TUD pond or reservoir located nearest to the mitigation activity.   Where 

insufficient TUD-owned land is available adjacent to a TUD pond or reservoir, the nearest feasible pond or 

may be impacted 

pursuant to this 

condition.  Of this 

387, no more than 

30 may be Valley 

oaks (5” or greater 

dbh)  

 
 

 

maintenance 

activity 

of the same 

ditch segment 

does not 

trigger 

additional oak 

mitigation). 
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Initial 

 

Date 

   
reservoir may be used.  Other mitigation sites shall be approved prior to re-planting by a qualified 

biologist.  On-site mitigation replanting is allowed subject to the approval of a qualified biologist where 

agreeable to a willing landowner and is subject to the same monitoring and long-term protection 

measures required for off-site mitigation contained herein. 

For all tree re-planting, a habitat easement (i.e., no effluent irrigation) shall be recorded over all areas where re-

planting occurs, the easement shall be maintained in perpetuity, and shall prohibit effluent irrigation or other 

activities that are inconsistent with native oak survival.  Re-plantings shall achieve a 65% survival rate after 7 

years.   A one-gallon minimum sized tree shall be planted.   TUD shall be responsible for ongoing monitoring.  For 

on-site replanting on private property, a written binding agreement between TUD and the landowner for long-term 

preservation and monitoring may be used in lieu of a formal habitat easement. 

 

Habitat easement option 

5.8 native oak trees per ditch mile shall be considered the equivalent of one-fifth acre of native oak woodland 

impacted per ditch mile8.   At the 3:1 oak woodland mitigation ratio recommended by CDFW, this means  1/5 acre 

of oak woodland/ditch mile X 3 = 3/5 (0.6) acre oak woodland mitigation easement per ditch mile. 

 

1. TUD may purchase an oak conservation easement in oak woodlands approved by a qualified biologist 

and from a willing seller at the rate of three acres of existing oak woodland easement, for every one acre 

of native oak woodland impacted (i.e., one- fifth acre of oak woodland impact per ditch mile X 3 = 0.6 

easement acre mitigation for every ditch mile for which maintenance occurs).9    Easements shall be in 

perpetuity and shall exclude activities that are inconsistent with native oak survival (e.g., effluent irrigation 

normally is inconsistent with the survival of most native oak species).   Based on option 1, above, 

conserving a total of 40 acres of oak woodlands under a conservation easement in perpetuity would offset 

cumulative impacts to oak woodlands for those maintenance impacts identified herein for the entire ditch 

                                                 
8 Based on a conservative estimate of 30 oaks/acre, although oak density in native oak woodlands can be as high or higher than 60 oaks/acre. 

 

9   Oak woodland conservation easement sites to off-set impacts to blue oaks and live oaks may be placed over oak woodland areas approved by a qualified biologist at TUD’s West Ranch.  For canyon live oaks and live oaks, pre-approved oak mitigation sites include:  

Lakewood Reservoir or Sherwood Forest, Shadybrook Lakes in cooperation with Twain Harte Community Services District.  NOTE:   black oaks are commercially harvested species and are not subject to the California Oak Woodland Conservation Act (Public 

Resources Code 21083.4). 
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Initial 

 

Date 

   
system. 

In-Lieu Fee Option 

2.  TUD may make in-lieu payments into the Tuolumne County Oak Woodland Conservation Fund at the per-

acre fee in effect at the time the mitigation measure may become applicable (i.e., within one year of the 

maintenance project).   For the purposes of mitigating pursuant to this measure, acreage subject to the Oak 

Woodland Conservation Fund Fee shall equal one acre of mitigation for every one mile of ditch undergoing 

maintenance activities (1/5th acre of oak woodland disturbed per mile of maintenance activities X 3 = 0.6 

acre of conservation easement).   The 2016 in-lieu fee per acre for conversion of oak woodlands is $4,500.   
 

* Black oaks (Quercus kelloggii) are exempt from oak woodland conversion regulations (PRC 21083.4) and are 

not subject to this mitigation measure 

MM BIO-30 Sensitive Natural Communities:   Riparian Vegetation and Other Sensitive Natural Communities 

The following native riparian trees (3” or greater dbh) and shrubs: alders (Alnus sp.), ash (Fraxinus sp.), 

cottonwood (Populus sp.), big-leaf maple (Acer macrophyllum), maple (Acer sp.), dogwood (Cornus sp.), black 

walnut (Juglans sp.), chokecherry (Prunus virginiana), California bay (Umbellularia californica), azalea 

(Rhododendron columbianum), wax myrtle or bayberry (Myrica hartwegii), buttonbush (Cephalanthus 

occidentalis), spice bush (Calycanthus occidentalis) removed in conjunction with ditch maintenance activities, or 

determined likely to die or be substantially impacted by a qualified biologist, registered professional forester, or 

equivalent, based on the nature of the proposed maintenance activity, shall be replanted at a ratio of 3:1 (with like 

species) using one-gallon minimum sized plant at the nearest pond or reservoir associated with the ditch from 

which the species is being removed or impacted.  Willows (Salix sp.) at least 3” dbh at the main trunk for mature 

trees or a minimum of 4-feet high for sprouting shrubs shall be replaced 3:1.   Willow shoots or cuttings from the 

original plant may be used for re-plantings, otherwise, one-gallon plants shall be used.  Re-plantings shall achieve 

a 75% survival rate after 7 years.  Re-plantings shall occur within a year of maintenance activities.  Re-plantings 

may be deferred during periods of county-declared drought emergencies.    

TUD is responsible for ongoing monitoring. 

 

For non-riparian sensitive habitats, all habitats shall be avoided.    Where avoidance cannot be accomplished, a 

conservation easement mitigating habitat disturbance shall be acquired at a ratio of 3 acres for every one acre 

disturbed. 

A maximum of 150 

riparian trees and 50 

riparian shrubs may 

be impacted under 

this provision. 
 

No more than 3 

acres of upland 

sensitive natural 

communities (white-

leaf manzanita 

shrubland alliance, 

toyon chaparral 

shrubland alliance, 

incense cedar forest 

association) shall be 

disturbed without 

amending the 

Project IS/MND. 

 

No more than 0.2 

acre of Common 

Prior to 

conducting work 

in riparian 

vegetation 

Prior to 

conducting 

work in 

riparian 

vegetation 

TUD Staff 

TUD Biologist 
  

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=59
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=8183
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11986
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=5734
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9794
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9794
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1330
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monkey flower 

seep/Mimulus 

guttatus herbaceous 

alliance, Fremont’s 

gold fields/vernal 

pool gold fields 

association or 

Fremont’s tidy tips-

blow wives 

association shall be 

disturbed without 

amending the 

Project IS/MND. 

REC BIO-31 Pond/Reservoir Improvement Program  
• In partnership with the Columbia College Natural Resources Department and subject to coordination with 

Columbia College:    Undertake removal of red-eared sliders and other non-native turtles from San Diego 

Reservoir to increase habitat area available to native western pond turtles occupying the reservoir.    

Invasive turtle species control measures shall be undertaken under the supervision of a qualified biologist 

and consistent with the provisions of the California Fish and Game Code.   Students should be involved in 

the process to the maximum extent feasible to gain field experience in the identification of native and non-

native turtle species and trapping methods.      Coordination with turtle rescue agencies and local pet 

shops should be undertaken to provide relocation sites for non-native turtles removed from the reservoir.  

  Students are encouraged to document population levels before and in the years following invasive 

species control efforts to evaluate the effects of reducing invasive turtle species on native turtle 

populations in the reservoir and share the results with the scientific community. 

 

• Add (or allow to remain) downed logs in ponds and reservoirs for turtle basking areas to the extent 

feasible without adversely affecting water quality 

 

• Post signs at TUD system ponds and reservoirs discouraging the release of non-native turtles or other 

aquatic “pets” into ponds and reservoirs.  Resources for signage are found in the BRMS. 

 

• In partnership with willing agencies (e.g., Columbia College Natural Resources Department and subject to 

In accordance with 

USFWS 

depredation 

permits and/or 

CDFW guidelines. 

Goal:   Once in 

the next five 

years for non-

native turtle 

control 

Per results of 

ongoing 

monitoring 

(as needed) 

TUD 

TUD Partners 
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approval from Columbia College, Twain Harte Community Services District), undertake population control 

methods authorized by the United States Fish and Wildlife Service to control Canada goose populations 

at reservoirs and improve water quality. 
 

REC BIO-32 Invasive Species Control  
 
UC Cooperative Extension periodically identifies experimental means for controlling various non-native invasive 

plant and/or insect populations.    TUD should coordinate and cooperate with the agency to allow access to 

invasive stands of non-native species (e.g., extensive stands of non-native broom along the Columbia Ditch) to 

test these experimental control methods where such methods will not impact water quality.  

N/A When the 

opportunity 

presents itself. 

Per results of 

ongoing 

monitoring 

(as needed) 

TUD 

Coordination with 

UC Cooperative 

Extension 

  

REC BIO-33 Proactive Biological Surveys 
The following biological surveys are recommended as funding permits to minimize the potential for future project 

delays and project re-design for avoidance and to refine tree mortality estimates: 

• Focused botanical surveys conducted during the blooming period of special status plant species 

(generally April-June) within 100 feet of the centerline of all ditches and, to the extent possible, including 

planned staging and access areas. 

• California red-legged frog (CRLF) surveys at reservoirs and ponds in the TUD system within the range of 

CRLF 

• A Registered Professional Forester (RPF), or equivalent, should undertake an evaluation of the tree 

health along all segments of the ditch system to evaluate tree health and identify those trees that present 

a threat to ditch integrity.    Similar studies have been conducted along portions of the Eureka, 

Soulsbyville, and Section IV Ditches in response to the drought and bark-beetle infestation.   The Shaw’s 

Flat Ditch should be considered as a priority.  The RPF should also identify those trees and/or tree 

species with a tendency for uprooting and/or falling along the ditch system and creating damage (e.g., 

California foothill pine - Pinus sabiniana). 

N/A As funding 

allows 

See measure 

for details 

TUD 

TUD Biologist 
  

CULTURAL RESOURCES 

MM CULT-1 Designate an Historic Properties Management Plan (HPMP) Coordinator  
Throughout the life of the project, TUD shall have available a designated HPMP coordinator.   The HPMP Coordinator 

will be knowledgeable about the location, status of, and potential effects to historic and prehistoric era resources in 

the TUD ditch system as well as the nature and scheduling of all ongoing and planned operations, maintenance, and 

repair actions.  The HPMP Coordinator will also be knowledgeable about and responsible for investigating project maps, 

records, and other data whenever an action is planned, and will assess the potential for the action to affect cultural 

N/A Throughout the life 

of the project 
Throughout the 
life of the 
project 

TUD   
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properties. The HPMP Coordinator will seek to have the action changed (avoidance; redesign), or will otherwise 

implement the procedures as outlined in the HPMP. 

MM CULT-2 Conduct Annual Ditch Maintenance Activity Cultural Resources Surveys  
A qualified cultural resources professional familiar with the HPMP shall conduct a cultural resources 

reconnaissance survey of areas encompassing proposed maintenance activity sites, including staging areas to be 

undertaken within the upcoming year (i.e., during planned ditch outages), as identified by TUD to include: 

   

• Identifying all culturally sensitive areas to be fenced or otherwise avoided during maintenance activities 

(e.g., tunnels, caves, adits) 

 

• Complete HPMP baseline monitoring forms assessing project cultural resource effects and applicable HPMP 

measures for each maintenance activity (as identified herein) 

 

• Confirming that proposed activities are occurring within areas assessed pursuant to the HPMP or in 

conjunction with 2016/2017 surveys  

 

• Determining the need for additional surveys (if work is proposed outside established boundaries)  

 

• Determining whether or not on-site monitoring by a cultural resources specialist is necessary 

 

• Coordinating implementation of all HPMP measures for each maintenance activity with appropriate TUD 

staff 

 

• Consulting with the SHPO, BLM, USACE, and Tribes, as needed 

 

N/A Annually prior to 

commencing 

maintenance 

activities  

Annually prior 
to 
commencing 
maintenance 
activities 

TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-3 Environmental Awareness Training – Pre-Construction Field Training/Cultural Resources 
All personnel, staff, and contractors involved in undertaking maintenance activities covered pursuant to the HPMP, 

will attend an Environmental Awareness Training prior to commencing maintenance activities for the season (i.e., 

generally prior to ditch shut-off before maintenance activities begin).  The program should be conducted by a 

qualified cultural resources specialist and should address:  (1) the nature and extent of resources that may occur 

in the work area, (2) procedures to follow in the event of an inadvertent discovery, and (3) other environmental 

N/A Annually prior to 

commencing 

maintenance 

activities  

Annually prior 
to 
commencing 
maintenance 
activities 

TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 
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requirements and procedures of the HPMP.    If maintenance activities covered pursuant to the HPMP are 

scheduled outside the usual fall activities, a separate Environmental Awareness Training may be held for 

personnel undertaking those activities (e.g., vegetation removal).      Training generally is expected not to exceed 

one-half hour and should be combined with preconstruction training for biological resources. 

MM CULT-4 Environmental Awareness:  In-House Training 
All personnel involved in undertaking maintenance activities covered pursuant to the HPMP shall participate in an 

in-house training session approximately one-half day at least once every five years.    Training shall be conducted 

by a qualified cultural resource professional and shall address the cultural resources management practices and 

strategies identified in the HPMP.     TUD may consider preparing a video or on-line training in consultation with a 

qualified cultural resource professional for ongoing training and/or for new personnel participating in ditch 

maintenance activities covered pursuant to this HPMP.    Training should be used to provide feedback related to 

the effectiveness of HPMP strategies in the field and refine those strategies in conjunction with updating the 

HPMP. 

 

N/A At least once 

every five years  

At least once 
every five 
years 

TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-5 Covered Activities undertaken on Non-Contributing Reaches 
When structures or characteristics that render reaches non-contributing to National Register eligibility are 

removed, covered, or otherwise altered, the activity shall be reviewed by the HPMP Coordinator to ensure that, 

where feasible, the resource is returned to its eligible state. 

N/A When 

characteristic that 

render reaches 

ineligible for NRHP 

listing 

As necessary Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-6 Protect Cultural Sensitive Areas/Temporary Fencing 

Where sensitive cultural resources are identified pursuant to measure CULT-1, the area shall be clearly marked to 

prevent damage to the resource area.   Install high-visibility orange construction/safety fencing to exclude entry into 

culturally sensitive areas.   No construction-related materials, equipment, or other related debris shall be allowed, 

stored or staged within the fenced area.   Fencing shall remain in place until the project is completed. 

 

N/A Prior to 

commencing 

maintenance 

activities in the 

field 

Maintain 
throughout 
project 
construction 

Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-7 Use of Culturally Sensitive Materials and Methods when Conducting Covered Activities 
When undertaking Covered Activities, the following materials and methods shall be used: 

A. Flow Maintenance (Ditch cross sections, Vegetation management, Debris Removal) 
i) Maintain a similar cross section to that present in adjacent ditch sections when removing sediment and 

debris, snow and ice, or other foreign material that obstructs flow  

 

Upgrading up to 6 
spills to the 
automatic, passive 
type spills 
 
Equipping up to 6 
grizzlies and bar-
racks with self-
cleaning bar-racks 

Throughout the 

life of the project 

Throughout 

the life of the 

project 

TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 
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ii) Retain established native vegetation that aids in holding together ditch berms while maintaining the existing 

ditch width during vegetation management activities. 

 

B. Ditch Lining 
Minimize the modern appearance of gunite through the use of earth-tone colors, retaining the visible rock 

shape for application over rocks, and similar methods.    

 

C. Berms/Embankments/Ditch Reconstruction 

i) Attempt to fell trees away from the embankment to avoid damage to the berm and to preserve historic 

features when removing hazardous trees (i.e., trees that are dead, dying, or exhibiting a threat to ditch 

function).  

 

ii) Embankment repair and maintenance shall use like or low tech materials in the same location. 

 

iii) Ditch reconstruction for Covered Activities shall be accomplished using in-kind materials. 

 

D.  Spill gates, Spillways, Spillway control structures, Grizzlies, Flow Checks, Services and Similar 
Facilities 

 
i) Maintain or replace existing historic structures using like materials  

ii) Leak repairs in spill gates shall be accomplished by replacing boards, applying earth-toned color 

sealants, etc. Boards should not be pressure treated and preferably true dimensional. 

iii) Structural supports shall be replaced using rock and stone or if concrete, then board- formed concrete 

shall be used (i.e., not formed using plywood). 

 

E. Water control equipment/Parshall Flumes 
i) Design water level/control equipment and telemetry devices to minimize impacts to historic fabric.   

ii) Underground powerlines to Parshall flumes and other monitoring devices to the maximum extent 

feasible. 

iii) Cover flow measuring stations (Parshall flumes or other devices) with historic-looking materials to mask 

the fiberglass.   Alternatively, paint fiberglass earth-tone colors to blend with the natural setting. 

F. Overdrains and Underdrains/Flumes 

 
 
Prior to exceeding 
the above limits, 
an addendum to 
the HPMP and/or 
the project’s 
master 
environmental 
document shall be 
completed. 
 
NOTE:   Repairing 
or maintaining 
spills, grizzlies or 
bar-racks with like 
materials and 
methods is not 
“counted” towards 
the preceding 
limits which pertain 
only to the addition 
of automated 
equipment. 
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Repair or replace flumes and overdrains with in-kind historic materials to match like structures within the same ditch 

reach.   Boards will be true dimensional to the maximum extent feasible and shall not be pressure treated. 

Overdrains should be constructed of wooden box flumes or straight metal pipe to maintain their original 

appearance using in-kind materials.   Alternatively, corrugated metal pipe can be used and made to look historic. 

  

Note:   Flumes and overdrains subject to redesign or substructure replacement with steel are not Covered 

Activities. 

 
G. Anchoring pipe 
Properly anchor exposed piped sections that are resting on the ground on rock supports, while protecting existing 

historic features.  Do not support pipes using cables wrapped around trees. 

 

H. Additional requirements 

See AES-1 through AES-8 (AESTHETICS) for additional requirements. 

MM CULT-8 On-Site Cultural Resources Monitor 
Where determined necessary pursuant to HPMP procedures or in response to preconstruction surveys (CULT-1), 

a qualified cultural resources professional and/or a Native American monitor will be present during activities that 

will occur in culturally sensitive areas.   The monitor will determine a monitoring schedule in coordination with the 

project manager. 

N/A When 

determined 

necessary by 

preconstruction 

surveys 

Throughout 

project 

construction 

or as 

necessary to 

protect the 

resources 

Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-9 Inadvertent Discoveries (other than human remains or sacred objects) 
If a cultural resource (other than human remains or sacred objects) is discovered during the activities associated 

with the proposed project, then: 

 

a. Inadvertent discoveries shall follow the procedures established in the HPMP (Appendix C herein). 

 

b. The person discovering the cultural resource will notify the HPMP Coordinator as soon as reasonably possible, 

with a goal of 24 hours or less.  If the discovery is on federal land, the appropriate federal land manager (either the 

BLM Folsom Field Office Manager or Tribe) also will be notified as soon as reasonably possible, with a goal of 24 

hours or less, and procedures will follow their direction. 

N/A During project 

construction 

within 24 hours 

of an inadvertent 

discovery 

Throughout 

project 

construction 

TUD Staff 
 
TUD Contractors 
 
HPMP Coordinator 

 

BLM 
 
 
Qualified cultural 
resources 
professional 
 
Tribal 
representatives 
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c. All non-emergency work in the area of the discovery will cease and will not be resumed without the permission of 

the HPMP Coordinator. The HPMP Coordinator shall document the discovery and discuss the specifics of the 

situation with the field-superintendent as soon as reasonably possible.    

 
d. On private lands, the HPMP Coordinator will consult with a qualified cultural resource professional meeting the 

Secretary of the Interior’s Qualification Standards such as an archaeologist or an historian, as soon as 

reasonably possible to determine if the discovery has the potential to be a historic property (e.g., discoveries of 

certain historic-looking artifacts may trigger HPMP Coordinator notification, but such artifacts may not be significant).  

 

e. If the “discovery” is determined not to be a historic property, a report summary of the notification and action will be 

prepared. 

 

f.  If the cultural resources professional determines that the discovery has the potential to be a historic property, then 

decisions must be made about whether or not to evaluate the resource for its eligibility, and to make an assessment 

of what the nature of any effect might be.  When a resource is determined to be significant, the resource shall be 

avoided with said resource having boundaries established around its perimeter by a qualified professional 

archaeologist or historian or a cultural resources management plan shall be prepared by a qualified 

professional to establish measures formulated and implemented in accordance with Sections 21083.2 and 

21084.1 of the California Environmental Quality Act (CEQA) and the National Historic Preservation Act of 1966, 

as amended, (especially Code of Federal Regulations (CFR) 36 CFR Part 800; and the National Register of 

Historic Places regulations, especially 36 CFR Part 60) to address the effects of construction on the resource.  

The qualified professional shall be allowed to photodocument and record the resource(s).  Construction 

activities may resume after authorization from the HPMP Coordinator.  All further activity shall comply with the 

cultural resources management plan. 

 

Alternatively, TUD may assume National Register eligibility of the discovered resource, and make reasonable 

efforts to avoid or minimize adverse effects to the property, in consultation with a qualified professional, followed by 

documentation.   

g. In the event of an inadvertent discovery during a project, the project may continue in any area outside of the 

location of the find. 
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h. If the discovery consists of human remains and/or sacred objects see CULT-10 (Cultural Resources – Treatment 

of Human Remains and Sacred Objects). 
 

Note:  For the purposes of implementing this measure, a cultural resource is any building, structure, object, site, 

district, or other item of cultural, social, religious, economic, political, scientific, agricultural, educational, military, 

engineering or architectural significance to the citizens of Tuolumne County, the State of California, or the nation 

which is 50 years of age or older or has been listed on the National Register of Historic Places, the California 

Register of Cultural Resources, or the Tuolumne County Register of Cultural Resources. 

MM CULT-10 Treatment of Human Remains and Sacred Objects 
Federal land 

If human remains or sacred objects are found on federal (BLM) land, consultation with the BLM and Tribes will be 

undertaken.   TUD will protect the items and prevent any further ground disturbance until consultation and 

appropriate actions have been completed. 

 

Non-federal land 

If human remains, burial, cremation of other mortuary feature are uncovered during construction activities, all work 

within 50 feet of the discovery shall stop until the County Coroner can determine whether the remains are those of 

a Native American. If the remains are determined to be Native American, the coroner must contact the California 

Native American Heritage Commission to obtain the Most Likely Descendent (MLD) and follow state law (PRC 

5097.98 and Health and Safety Code 7050.5(c)).   No further work or disturbance shall occur within 50 feet until 

the specified action is implemented and completed.   Preservation in situ is the preferred treatment of human 

remains and associated burial artifacts.   [Public Resources Code Sections 5097.94, 5097.98 and Health and 

Safety Code Section 7050.5(c) and Section 15064.5 of the California Code of Regulations implementing the 

California Public Resources Code, Sections 21000-21177] 

No burials will be 

disinterred unless 

they are subject to 

unavoidable 

disturbance by 

project activities and 

an amendment to 

the Project IS/MND 

is completed.    

During project 

construction 

Throughout 

project 

construction 

TUD Staff 
 
TUD Contractors 
 
 
Qualified cultural 
resources 
professional 
 
Tribal 
representatives 
 
HPMP Coordinator 

  

MM CULT-11 Emergencies 
TUD will consider the effects of emergency actions on historic properties during and after emergencies to the 

extent possible without compromising public health and safety.    Emergency activities should be completed using 

in-kind materials and be fully documented to the extent feasible.  For the purposes of this condition, emergencies 

are acts of nature including fires, floods, and ditch breaches (e.g., from falling rocks or trees).    

 

N/A      
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When undertaken, permanent post-emergency repairs shall use in-kind materials and designs that maintain the 

historic nature of the system in accordance with the procedures included in the HPMP for non-emergency work.   
MM CULT-12 Interpretive Program 

TUD shall prepare a non-technical popular account of the history, development, and evolution of the TUD Ditch 

System in Tuolumne County.   The account will describe the history of the ditch system, its construction, individual 

elements and their usage (i.e. spill gates, valves, grizzlies, etc.).    The services of a qualified cultural resources 

professional will be used in preparing the account.   The result will provide, at a minimum, narrative, and historical 

and current photos.    The product will emphasize the history and use of the system over time including 

descriptions, drawings and/or photos of how the system’s use and character (visually, historically, culturally) have 

changed over time.   The account shall be published in at least one of the following formats: 

• Narrated video available on-line 

• Brochure 

• Book 

• Webpage 

N/A Prior to 2023. An 

extension to 2027 

may be granted if 

the program is 

underway and 

substantial 

progress towards 

completion has 

been made. 

Once TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

MM CULT-13 Revise and Update the HPMP 
The HPMP shall be updated on or about 2023 by a professional meeting the Secretary of the Interior’s Standards 

and subject to the TUD General Manager and HPMP Coordinator’s review and approval with other agency and 

public review to be conducted, as needed. 

N/A Prior to 2023 Once TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

REC CULT-14 Memorandum of Agreement/Programmatic Agreement with Federal Agencies 
TUD undertakes ditch maintenance activities on BLM lands under permission granted by BLM dated 2001.  It 

allows alterations including stabilization, ditch lining, and piping within the existing ditch footprint on BLM land. The 

HPMP recommends that TUD contact BLM to ascertain whether federal protocols and requirements for ditch 

maintenance/operation on BLM land have changed or require updating since 2001. 

 

Should updating be required, or should other federal permissions be triggered on an ongoing basis (e.g., securing 

Section 404 permits),   TUD may wish to consider pursuing a Memorandum of Agreement or Programmatic 

Agreement with applicable federal agencies to address federal agency requirements relative to  historic properties 

on an ongoing basis. 

N/A N/A N/A TUD Staff 
 
Qualified cultural 
resources 
professional 
 
HPMP Coordinator 

  

GEOLOGY & SOILS 

REC GEO-1 Monitor Geotechnical Hazards N/A When feasible Ongoing TUD Staff   
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It is recommended that TUD employ its GIS system to map the location of existing known or suspected fault lines 

along the Table Mountain, Montezuma and Algerine Ditches.   Those areas where these potential threats exist 

(i.e., where faults cross ditch alignments) should be monitored to determine whether or not repeated maintenance 

issues are related to the presence of these geological features and alternative materials or methods may be 

necessary to avoid recurring repairs and maintenance. 
MM GEO-2 Expansive Soils 

In accordance with standard practice, trenches will be tested after backfilling and compaction per TUD standards to 

ensure that expansive soils will not impact pipe installation (or similar undertakings) and that sufficient compacting has 

been accomplished. 

N/A When expansive 

soils are present 

Throughout 

the life of the 

project 

TUD Staff   

HYDROLOGY & WATER QUALITY 

MM HYDRO-1 Water Quality Best Management Practices 

For Activities Covered pursuant to this program, the following best management practices shall be undertaken to 

preserve water quality: 

• Place muck piles on downhill slopes to the maximum extent feasible to minimize siltation from runoff 

through the muck piles back into ditches 

• Place energy dissipaters (e.g., native rock) both above and below (outfalls) of overdrains and underdrains 

to minimize erosion and ensure that rushing waters are directed to drains without eroding the ditch 

structure or surrounding areas 

• Goats may be used for reducing fire fuels.   However, the use of goats shall employ moveable fencing to 

prevent overgrazing and soil erosion.    Goats shall be located on downhill side of ditches as necessary to 

preserve water quality.      

 

• Implement the water quality best management practices in BIO-12, BIO-13 and BIO-17 

N/A 

 
     

MM HYDRO-2 Neighboring Well Owner Program (NWOP) 

Prior to lining previously unlined ditches, TUD will notify landowners with wells neighboring ditches in those 

locations with the potential to be impacted hydrologically by ditch lining as identified in Appendix B.    Well owners 

will be given the choice of opting in or opting out of the Neighboring Well Owner Program prior to ditch lining.      

For those opting in to the program:   TUD, at TUD’s expense, will conduct well water isotope testing prior to lining 

A maximum of 

three wells where 

well water 

production is 

determined to be 

Prior to 

undertaking ditch 

lining 

neighboring wells 

identified in 
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the ditch (as described in Appendix B) to determine whether or not ditch water occurs in the subject well.  If ditch 

water is detected in the well, the relative composition of ground versus ditch water in the well will be determined 

(as described in Appendix B).    If TUD proceeds with ditch lining (after considering the results of well testing) and 

well water production is adversely affected subsequent to ditch lining; TUD, at TUD’s expense, may re-test the 

composition of water in the neighboring well (if any) to verify that ditch water is either no longer present in the well 

or present in a lower percentage than was present prior to ditch lining (i.e., ditch lining may be a contributing factor 

to well production).    If no well water remains, TUD may assume that ditch water supplied a percentage of well 

water equal to the percentage of ditch water found in the well as established by pre-lining testing (i.e., a pro-rata 

share).    Subject to TUD confirming that ditch lining adversely impacted the well (i.e., adverse effects are not the 

result of pump malfunction, are occurring countywide due to drought regardless of well location in proximity to the 

ditch system, or other non-ditch impact)  TUD, at TUD’s discretion, will undertake one of the following 

commensurate with TUD’s pro-rata share: 

 

• Remove ditch lining in the area neighboring the subject well, or 

• Other remedy as mutually agreed to by the well owner and TUD 

 

Well owners opting out of the NWOP or failing to Opt in to the NWOP prior to ditch lining will be ineligible for 

remediation pursuant to the NWOP program. 

 

This NWOP does not apply to wells drilled after ditch lining has been completed. 

adversely affected 

subsequent to 

lining and where 

ditch lining is a 

verified contributor 

may occur 

pursuant to this 

program.   No 

additional ditch 

lining neighboring 

locations with wells 

that may be 

potentially affected 

by lining will be 

permitted without 

additional 

environmental 

review and 

documentation.   

Where successful 

measures are 

undertaken by 

TUD to reverse 

potential impacts 

to a well, that well 

will not count 

towards this 3-well 

limitation. 

 

Appendix B. 

MM HYDRO-3 Native Oak Tree Mitigation Plan       
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Implement Mitigation Measures BIO-29 and BIO-30 to offset hydrological impacts associated with vegetation. 

REC HYDRO-4 Rangeland Pilot Stewardship Program 
TUD will facilitate implementation of a Rangeland Pilot Stewardship Program in cooperation with a willing 

landowner(s) and the USDA/Natural Resources Conservation Service Tuolumne County Resource Conservation 

District and similar advisory agencies to maintain ditch integrity.  The pilot program shall be undertaken along a 

segment of ditch through rangeland actively being grazed (e.g., Algerine Ditch).  TUD will actively seek a willing 

landowner(s) for the program and seek grant funding for the pilot program.     The program will establish and 

implement best management practices for maintaining ditch integrity in cooperation with a willing landowner or 

landowners to: 

• Design methods to minimize ditch erosion (e.g., fencing, planting blackberries)  

• Provide guzzlers/troughs off-ditch to water cattle 

• Design and space ditch crossing for cattle and horses (e.g. dirt covered culverted crossings fenced on 

the sides)           

• Other economically feasible activities to maintain ditch integrity              

• Resources to assist in implementing this program are found in Appendix D 

Goal:  Implement 
pilot program along  
a portion of at least 
one ditch  

Goal:  Pursue one 
grant application  
prior to 2023; 
Identify one willing 
landowner prior to 
2023 

Dependent on 
success of 
grant 
applications, 
pilot program 
implementation 
and availability 
of willing 
landowners 

TUD 
 

Willing landowners 
 

USDA NRCS 
Tuolumne County 

RCD 

  

REC HYDRO-5 Monitor Flood Hazards  
It is recommended that TUD employ its GIS system to map the three sites along the TUD Ditch system that are 

located within Flood Hazard A to inform future activities undertaken in these locations identified in the FEMA 

FIRMs Community Panel Numbers 09C0852C and 06109C0854C for the following locations:  Phoenix Ditch 

above the Standard Mill, Curtis Creek downstream of Camage and extending southwest of Tuolumne Road 

approximately 1200 feet, and the Kincaid Reservoir.  

N/A When feasible Ongoing TUD Staff   

MM HYDRO-6 Herbicide and Pesticide Use 
All herbicide and pesticide use shall comply with California regulations for application.  TUD shall prevent 

herbicide spray and spray drift from entering ditch waterways.   TUD will apply herbicides observing wind speed 

restrictions and buffers identified in label directions10.   TUD will, to the maximum extent feasible, use only 

Per state 

regulations 

When used When used TUD Staff   

                                                 
10 Pursuant to current label directions for glyphosate:  “Extreme care must be exercised to avoid contact of spray with foliage, green stems or fruit of desirable crops, plants, trees or other desirable vegetation since minute quantities of this product can cause severe 

damage or destruction to the crop, plants or other areas on which treatment was NOT intended. To prevent injury to adjacent desirable vegetation, appropriate buffer zones must be maintained. 1. Do not apply within 100 feet of any desirable vegetation. 2. If wind up to 5 

miles per hour is blowing toward desirable vegetation, do not apply within 500 feet upwind of the desirable vegetation, 3. Winds blowing from 5 to 10 miles per hour toward desirable vegetation will likely require buffer zones in excess of 500 feet. If unsure of appropriate 

buffer zone, contact your local Extension Agent for advice. 

Do not apply directly to water, to areas where surface water is present. Do not contaminate water when cleaning equipment or disposing of equipment wash waters. 
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   
herbicides and pesticides containing currently approved active ingredients identified in the State Water Resources 

Control Board Statewide National Pollution Discharge Elimination Program Permit for Residual Aquatic Pesticide 

Discharges from Algae and Aquatic Weed Control Applications 11.      

 

Environmental awareness training (either in-house or preconstruction training) will address the proper application 

of herbicides and pesticides prior to field use.   TUD will continue to maintain and update its Spray Program Binder 

(or equivalent) to include current and applicable state-regulations for herbicide and pesticide use along the ditch 

system. 

HAZARDS & HAZARDOUS MATERIALS 

MM HAZ-1 Hazardous Material Sites 
It is recommended that TUD employ its GIS system to map known or suspected hazardous material sites along 

the TUD Ditch system to inform future activities undertaken in these locations.    Should excavations occur in 

these areas, TUD Staff should be aware of the potential for encountering hazardous materials.   If necessary, a 

Phase 1 Environmental Site Assessment (Hazardous Materials Study) may be undertaken prior to undertaking 

extensive excavation in the vicinity of known or suspected hazardous material sites. 

N/A Prior to 

excavating in 

areas where 

hazardous 

materials are 

documented. 

Ongoing TUD Staff   

NOISE 

MM NOI-1 Best Management Practices for Noise (Within 300 feet of Occupied Classrooms) 
Except for emergencies, work conducted within 300 feet of occupied classrooms shall observe the following Best 

Practices General Construction Measures: 

• Construction equipment will have sound-control devices no less effective than those provided on the original 

equipment. No equipment shall have an un-muffled exhaust system. 

 

N/A Within 300 feet 

of occupied 

classrooms 

Ongoing TUD Staff 

TUD Contractors 
  

MM NOI-2 Noise Limits for New Equipment 
New equipment installed (for permanent use) pursuant to this program will not contribute to exceeding the 

following noise levels on surrounding properties: 

N/A Prior to installing 

permanent new 

equipment along 

the ditch 

Ongoing TUD Staff   

                                                                                                                                                                                                                                                                                                                                                                         
 

11 That list currently includes:  pesticide applications using products containing 2,4-D, acrolein, copper, diquat, endothall, fluridone, glyphosate, imazamox, imazapyr, penoxsulam, sodium carbonate peroxyhydrate, and triclopyr-based algaecides and aquatic herbicides, 

and adjuvants containing ingredients represented by the surrogate nonylphenol.  Water Quality Order 2013-0002-DWQ General Permit #:  CA G990005 Statewide NPDES Permit for Residual Aquatic Pesticide Discharges from Algae and Aquatic Weed Control 

Applications. 
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Project Design Condition, Mitigation Measures, and Recommendations/a/ 
 

PDC:  Project Design Condition         MM:  Mitigation Measure          REC:  Recommendation  Limits,  

Performance 

Standards 

Timing  Frequency Responsible 

Entity (RE) 

 

Initial 

 

Date 

   

Daytime 

(7 a.m. – 10 p.m.) 

 

Nighttime 

(10 p.m. – 7 a.m.) 

 

Leq (h)/a/ Lmax/b Leq (h)/a/ Lmax/b/ 

50 70 45 65 

 
/a/ Hourly average level (dBA) 

/b/ Maximum equivalent level (dBA) 

Note:  Each of the noise levels specified shall be lowered by 5 dB for simple tone noises, noises consisting primarily of 

speech, or music, or for recurring impulsive noises.   These noise level standards do not apply to residential units 

established in conjunction with industrial or commercial uses (e.g., caretaker dwellings).   The noise standard is to be 

applied at the property lines of the affected land use. 
TRANSPORTATION 

PDC TRAN-1 Work within County Roadways 
Prior to undertaking work within the county right-of-way where the lower Table Mountain or Upper Montezuma 

Ditch crosses Rawhide Road, TUD will coordinate with the Tuolumne County Community Resources Agency to 

secure an encroachment permit or waiver to ensure that ditch design beneath the roadway does not undermine 

the roadway.  

 

This condition 

applies to work on 

the lower Table 

Mountain and 

Upper Montezuma 

Ditches where they 

cross Rawhide 

Road 

Prior to 

undertaking work 

the lower Table 

Mountain and 

Upper 

Montezuma 

Ditches where 

they cross 

Rawhide Road 

As necessary TUD Staff 

Tuolumne County 
  

/a/   For all of the preceding, “addendum,” “amendment,” “subsequent” are used interchangeably and are to be implemented in accordance with the state CEQA Guidelines Sections 15162, 15163 and 15164.   “Project IS/MND” means this Master 

IS/MND.
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Environmental Analysis 
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Environmental Evaluation - Factors Potentially Affected 
The environmental factors checked below would be potentially affected by this project, involving at least one impact that 
is a "Potentially Significant Impact" as indicated by the report on the following pages.   Although the project as originally 
proposed could have had significant effect on the environment, there will not be a significant effect in this case, because 
revisions in the project design and project provisions have been made by or agreed to by the project proponent to alter the 
project to avoid potentially significant impacts.  Therefore, a Negative Declaration has been prepared for the proposed 
project.  "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where the incorporation of 
mitigation measures or altered provisions of the project design has reduced an effect from "Potentially Significant 
Impact" to a "Less Than Significant Impact."  The provisions of altered project design are briefly explained in each 
section of this report to state how they reduce the effect to a less than significant level. 
 
X 

 
Aesthetics  

 
 

 
Agriculture & Forestry 
Resources  

 
X 

 
Air Quality 

 
X 

 
Biological Resources 

 
X 

 
Cultural Resources  

 
X 

 
Geology /Soils 

 
X 

 
Hazards & Hazardous 
Materials 

 
X 

 
Hydrology / Water Quality  

 
 

 
Land Use / Planning 

 
 

 
Mineral Resources  

 
X 

 
Noise  

 
 

 
Population / Housing 

 
 

 
Public Services 

 
 

 
Recreation  

 
 

 
Transportation/Traffic 

 
 

 
Utilities / Service 
Systems  

 
 Greenhouse Gas Emissions X 

Mandatory Findings of 
Significance 

 
DETERMINATION: (Completed by the Lead Agency) 
On the basis of this initial evaluation: 
 
 

 
I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 

 
 

 
I find that although the proposed project could have a significant effect on the environment, there will not 
be a significant effect in this case because revisions in the project have been made by or agreed to by the 
project proponent and a MITIGATED NEGATIVE DECLARATION will be prepared. 

 
 

 
I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 

 
 

 
I find that the proposed project MAY have a "potentially significant impact" or "potentially significant unless 
mitigated" impact on the environment, but at least one effect 1) has been adequately analyzed in an earlier 
document pursuant to applicable legal standards, and 2) has been addressed by mitigation  measures 
based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL IMPACT REPORT 
is required, but it must analyze only the effects that remain to be addressed. 

 
 

 
I find that although the proposed project could have a significant effect on the environment, because all 
potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to that 
earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are imposed 
upon the proposed project, nothing further is required. 

         
Thomas Haglund 
Tuolumne Utilities District 

 
___________ 
Date 
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Evaluation of Environmental Impacts 
 
Appendix G, the Environmental Checklist Form, of the State CEQA (California Environmental Quality Act) Guidelines 
asks questions about various potential environmental impacts.  Those questions and the appropriate answers are included 
in the following sections of this Initial Study for a Negative Declaration: 
 
1) A brief explanation is required for all answers except "No Impact" answers that are adequately supported by 

the information sources a lead agency cites in the parentheses following each question. A "No Impact" 
answer is adequately supported by the referenced information sources that show the impact simply does not 
apply to projects like the one involved (e.g., the project falls outside a fault rupture zone). A "No Impact" 
answer is explained where it is based on project-specific factors as well as general standards (e.g., the 
project will not expose sensitive receptors to pollutants, based on a project-specific screening analysis). 

 
2) All answers must take account of the whole action involved, including off-site as well as on-site, cumulative 

as well as project-level, indirect as well as direct, and construction as well as operational impacts. 
 
3) Once the lead agency has determined that a particular physical impact may occur, then the checklist answers 

must indicate whether the impact is potentially significant, less than significant with mitigation, or less than 
significant. "Potentially Significant Impact" is appropriate if there is substantial evidence that an effect may 
be significant. If there are one or more "Potentially Significant Impact" entries when the determination is 
made, an EIR is required. 

 
4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies where the 

incorporation of mitigation measures has reduced an effect from "Potentially Significant Impact" to a "Less 
Than Significant Impact."  The lead agency must describe the mitigation measures, and briefly explain how 
they reduce the effect to a less than significant level (mitigation measures from Section XVII, "Earlier 
Analyses," may be cross-referenced). 

 
5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA process, an effect 

has been adequately analyzed in an earlier EIR or negative declaration.  Section 15063(c)(3)(D). In this 
case, a brief discussion should identify the following: 
a) Earlier Analysis Used. Identify and state where they are available for review. 
b) Impacts Adequately Addressed. Identify which effects from the above checklist were within the 

scope of and adequately analyzed in an earlier document pursuant to applicable legal standards, 
and state whether such effects were addressed by mitigation measures based on the earlier analysis. 

c) Mitigation Measures. For effects that are "Less than Significant with Mitigation Measures 
Incorporated," describe the mitigation measures which were incorporated or refined from the 
earlier document and the extent to which they address site-specific conditions for the project. 

 
6) The Lead Agency has incorporated, where possible, into the checklist references to information sources for 

potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or outside 
document has, where appropriate, included a reference to the page or pages where the statement is 
substantiated. 

 
7) Supporting Information Sources: A source list is attached, and other sources used or individuals contacted 

are cited in the discussion. 
 
8) The explanation of each issue identifies: a) the significance criteria or threshold, if any, used to evaluate 

each question; and b) the mitigation measure identified, if any, to reduce the impact to less than significant. 
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Environmental Issue or Topic 
 

I. AESTHETICS    

Would the project: 

a) Have a substantial adverse effect on a scenic vista?   

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

There are no designated scenic vistas or highways within or adjacent to the project 

boundaries, therefore no impacts are anticipated.    

b) Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings, and 

historic buildings within a state scenic highway? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 
 

There are no designated scenic vistas or highways within or adjacent to the project 

boundaries, therefore no impacts are anticipated. 

 

c)  Substantially degrade the existing visual character or quality of the site and its surroundings? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

The ditch system began construction by miners for water transport in 1852 and continued 

through the 1850s with modifications associated with the system’s mining function through the 

1880s with later modifications made by the various owners, including PG&E, as uses for the 

system expanded.    Much of the system originally was constructed by hand without the use of 
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modern equipment or methods.  Materials, where any were used, included wood (for spills and 

trestles), riveted metal pipe, and hand stacked rock retaining walls. Other visible characteristics 

of the system include hand-dug tunnels (e.g., Table Mountain Ditch), man-made reservoirs, 

inverted siphons, and spillways.    

 

Prior to 1930, PG&E (aka Pacific Service) probably began lining portions of the ditch with a form 

of rough “concrete” to maintain the integrity of the earthen ditch system and facilitate ongoing 

maintenance activities including “mucking” out sediments and vegetation that flow into the open 

ditch system.   Since then, both PG&E and TUD have lined portions of the earthen ditch system 

with gunite.   In addition to ditch lining, failed sections of the ditch have been repaired using 

shiny steel pipe and black plastic corrugated piping.    Modern solar-powered gauging stations 

and Parshall flumes have been installed for monitoring.    Plastic and metal piping has been 

used to repair over and under drains and washouts, and culverts have been installed to 

accommodate driveways to private residences.   All of the changes have come as a Gold Rush  

ditch system built for mining has evolved into a 21st century water system serving the domestic, 

industrial, commercial, and agricultural needs of Tuolumne County residents.      

 

Today, the visual character of the overall ditch system remains closely tied to its early history.   

The Tuolumne County Historic Preservation Review Commission spearheaded the preparation 

of the Contextual History of Tuolumne County (Davis-King and Marvin, 1994) to assist in the 

evaluation of cultural resources pursuant to CEQA by identifying the historical themes important 

to Tuolumne County and to establish the periods of history in which each historical theme was 

important or significant.  Water Development is one of the identified themes or “contexts” in 

Tuolumne County’s history and includes the development of the ditch system.    The period of 

significance for Water Development in Tuolumne County’s history was established in that 

document as extending between 1849 and1955 and summarized in the Contextual History as 

follows: 

 

….By 1853 however, within five years of gold’s “discovery,” most easily retrievable gold 

had been recovered.   To make matters worse, just when the gold was harder to find, 

Tuolumne County experienced a drought.  Thus, decreasing quantities of placer gold and 

the need for vast quantities of water to mine in new ways and areas spurred the 

development of large-scale water storage and conveyance systems.   In a few short 

years, hundreds of miles of flumes and canals were built in the county, principally to bring 
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water (white gold) to the miners, but having the added benefit of irrigating fields and 

gardens.” 

  

By 1858, Tuolumne County was assessed for 10 diches with an aggregate length of 181 

miles, although many more ditches had been built by this time. 

(Tuolumne County Contextual History, Chapter 6, Page 3) 

 

… Pacific Service formalized their lease in 1919, and bought the system outright in 1927 

(PG&E archives).  PG&E continued to buy and modify most, if not all of the water and 

power companies in the county (and, in the central and northern Sierra Nevada, for that 

matter) during the next few decades.   Modifications to their system, many components of 

which date to the Gold Rush, include replacement of flumes, spraying of Gunite on 

earthen berms, facing stone dams, and consistent maintenance, generally preserving 

these systems rather than damaging them. 

 (Tuolumne County Contextual History, Chapter 6, page 9)   

 

More recently, the period of historical significance for the ditch system was refined to encompass 

the period from 1852 to 1967 pursuant to the Historic Resources Evaluation Report prepared for 

the TUD Ditch System Sustainability Project.   That study was previously incorporated by 

reference as follows: 

 

 Foothill Resources LTD. & Francis Heritage, LLC for Stantec Consulting Services, Inc. January 

2012.  Tuolumne Utilities District Sustainability Project Historic Resource Evaluation Report 

Historic Properties Management Plan 

 

Despite its many changes, the overall system still retains a visual character that may best be 

described as rustic, historic, and rural—a man-made creek flowing through an altered rural 

landscape.  A working cultural landscape that is today a blend of old and new, but mostly old. 
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An analysis of visual impacts is subjective.   It is open to interpretation based on the feelings, 

and emotions of the individual viewer.   However, to the extent feasible, CEQA calls for the 

establishment of a threshold of significance, something somewhat objective.     Therefore, in 

evaluating the potential impacts of proposed Covered Activities on the aesthetics of the ditch 

system, this analysis relies on the following standard as established in TUD’s Ditch System 

Sustainability Historic Resources Evaluation Report (Foothill, 2012):  Does the activity change or 

alter the appearance of the ditch system in a manner that is consistent with the system’s period 

of historical significance defined as 1852-1967?   Activities that maintain the overall look and feel 

of the system’s period of historical significance (1852-1967) shall be considered to have a less-

than-significant impact on the system’s aesthetics.   Alterations that are inconsistent with the 

system’s period of significance are considered to have a potentially significant adverse visual 

impact. 

Figure 6:  Sample PG&E Ditch Lining  

The overall system still retains a visual character that may best be 

described as rustic, historic, and rural—a man-made creek flowing 

through an altered rural landscape.   A working cultural landscape 

that is today a blend of old and new, but mostly old. 
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The proposed project includes ditch maintenance activities that have the potential to alter the 

visual context of the ditch system and result in visible physical changes to the ditch and ditch 

structures themselves. These activities are detailed in Tables 3, 4 and 5.   Those with the 

potential to alter the visual setting of the ditch system generally fall into four categories: 

• Ditch lining 

• Installing, repairing or maintaining existing structures 

• Installing new structures 

• Vegetation management 

 

Ditch Lining 

Many ditch segments remain unlined today.   However, PG&E began lining portions of the ditch 

system in the early 1900s using a variety of materials.  One form of concrete lining still visible 

today is generally characterized by small stones or pebbles providing a relatively “rough 

aggregate” finish.   Lining has been used to minimize leaks, maintain ditch integrity, and facilitate 

ditch cleaning.  

 
CEQA THRESHOLD OF SIGNIFICANCE FOR VISUAL IMPACTS 

 

For this analysis: 

Activities that maintain the overall look and feel of the 

system’s period of historical significance (1852-1967) 

shall be considered to have a less-than-significant 

visual impact.  Alterations that are inconsistent with 

the system’s period of cultural significance are 

considered to have a potentially significant adverse 

visual impact. 
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Today, PG&E and TUD apply shotcrete or gunite12 to portions of ditch system using a mixture of 

cement, sand, and water applied through a pressure hose directly to the ditch berm.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

                                                 
12 Gunite and shotcrete are used interchangeably throughout this report although the method in which the two are 

applied/mixed is not precisely the same.  The American Shotcrete Association prefers the terms “shotcrete-wet mix” 

or “shotcrete-dry mix,” although that distinction is not used here.   Gunite was “invented” circa 1909. 

Figure 7:  Applying Shotcrete on the Shaws Flat Ditch 

Figure 9:   Present-day Gunite 

 Figure 8:  Equipment Used to Apply Gunite 
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Over time, different approaches have been taken to lining ditches.     Visually, some ditch lining 

efforts are barely noticeable.    These efforts generally share three characteristics:    

• Applications allow for mosses or other surrounding materials to grow on or blend with the 

edges of the lined ditch 

• Finishes retain a “rustic,” non-modern look and feel 

• Colors and edges blend with and into other elements of the nearby natural surroundings 

 

 

 

  

Figure 10:   Lined Sections Shaws Flat Ditch 
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Figure 11:  Shaws Flat Ditch Lined Downhill Unlined Uphill 

Figure 12:  Lining maintaining the outline of adjacent rocks - Section IV Ditch 
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Some, more modern,  ditch lining efforts have included finishes consistent with city sidewalk 

curbs,  the application of deep mounds of gunite well above the adjacent trail grade, and the use 

of smooth, troweled finishes—methods not used during the ditch’s period of historic significance.  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

Figure 13:  "City Curb" Ditch Lining 

Figure 14:  Troweled and Mounded Finish 
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Figure 15:   Examples of "Mounding" Lining 
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Similarly, attempts to add color to ditch lining materials to match surrounding native soils since 1955 

have ranged from shades of grey to reddish-browns and even tints verging on pink.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 17:  Terra Cotta-Colored Lining Darkened after a Rain (Eureka) 

Figure 16:  Grey Lining and Terra Cotta Lining 
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During the period of historic significance for the ditch system, shades of grey and rough finishes 

were the norm and lining was restricted to the bottoms and inner banks of ditches.   “Colored” 

lining materials were not used.   Therefore, based on the significance threshold established 

herein, the use of colored lining, modern, urban looking “city curb” type finishes, or heavy 

mounding and troweled finishes are inconsistent with the materials and methods used during the 

period of historic significance for the ditch system and their use would result in a potentially 

significant adverse visual impact on the ditch system.   

 

Figure 18:  Grey Lining Consistent with Blue Oak Bark and Granite Outcrops 
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To avoid these potentially significant adverse visual impacts and ensure that methods and 

materials consistent with the period of historical significance for the ditch system are used in 

conjunction with Covered Activities, Mitigation Measure AES-2 (Ditch Lining) is proposed.   

The measure requires the application of lining using shades of grey that blend with the 

surrounding environment, the use of rough rustic finishes, application methods resulting in 

edges ending near the top of the berm/ditch bank with tapering, “feathering,” or otherwise 

blending into the top of the ditch bank and allowing for the growth of native vegetation, mosses, 

lichens, spread of pine needles, or rocks and/or boulders to obscure and blend into the gunite 

edge “naturally.”   The measure also requires the avoidance of smooth, modern, manufactured, 

or machine-made-looking edges and thick, heavy, deep, applications of mounds or piles of 

gunite extending well above the grade at the top of the ditch and top of the berm.       Proper 

implementation of this mitigation measure is expected to reduce the potentially significant 

adverse visual impacts associated with ditch lining to a level of less than significant. 

 

In addition to the preceding, AES-9 (Accelerating the Aged Appearance of Gunite) is 

recommended.   The measure calls for TUD to undertake a trial program to test various methods 

for accelerating the growth of mosses, lichens and similar vegetation to assist in more quickly 

blending the appearance of gunite lining with the surrounding environment.    

 

Freeboard  

The application of freeboard is used to maintain the capacity of the ditch system.   During the 

system’s period of significance, freeboard was often constructed using actual boards.  Boards 

were not pressure treated, but retained a visible “rustic” appearance and graining.   Later in the 

PG&E era, rough concrete, approximately 2” thick, was poured between board forms and the 

impressions of these wooden forms could be seen in the “cement” of squared-off vertical 

freeboard after forms were removed.    Today, wood boards are still in use in some portions of 

the ditch system, but most freeboard is created by stacking one or more boards adjacent to the 

edge of the ditch then blowing gunite against the boards from the interior side of the ditch, 

drying, then removing the board “forms.”   While similar to the PG&E era formed cement 

freeboard, the “modern” finish edges of the “gunite-blown” freeboard generally are thinner and 

more irregular than those of the poured formed freeboard from the PG&E era.    Lastly, over 

time, erosion along the ditches and the re-application of gunite to some freeboard has resulted 

in freeboard protruding much higher than the original PG&E era structures which, in general, did 

not extend more than 6” above the surrounding grade of the berm.    
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Figure 19:  Freeboard along the Eureka Ditch 
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Figure 20:  Examples of Thick, Rough, Formed Reinforced Freeboard, Less than 6” 
Exposure above Adjacent Trail Grade - PG&E Era Lower Eureka Ditch 
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Figure 21:   Freeboard with Adjacent Berm Eroded Exposing Freeboard well Above 
the Adjacent Trail/Berm Grade 

Figure 22:  Exposed Freeboard Showing Wood Form Impressions, with Some 
Adjacent Erosion along Trail/Berm Grade  
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The installation of freeboard is critical to maintaining ditch capacity.  However, the use of those 

methods that significantly deviate from those used by PG&E have the potential to result in a 

significant adverse visual impact on the overall ditch system.   To ensure that freeboard added 

pursuant to Covered Activities remains visually consistent with the period of historic significance for 

the ditch system, Mitigation Measure AES-3 is proposed.   That measure requires limiting the 

height of freeboard visible from the berm/trail side of the ditch to 12” above-grade and more closely 

mimicking the thickness and finish of PG&E’s freeboard design.    Proper implementation of this 

measure is expected to reduce the potential visual impacts of Covered Activities to a level of less-

Figure 23:   Freeboard Formed Blowing Gunite against Forms (Prior to Form 
Removal) Lacking Formed Vertical Cross Section Appearance of 
PG&E Era Freeboard  
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than-significant. 

Piping 

During the mining and PG&E eras, piping used along the ditch was generally riveted iron. 

 

 

 

 

 

 

 

 

Today, corrugated and smooth metal and plastic piping are used.     

Figure 24:   Riveted Iron Piping Used on the Ditch System 

Figure 25:  Corrugated Pipe Anchored to Trees 
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Figure 26:  Plastic Pipe Used along the Ditch System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Where the use of piping is essential to the ongoing ditch function, metal piping consistent with 

the period of historical significance will be installed.    

 

Based on the significance criteria established herein, the use of plastic piping that was not used 

during the mining and/or PG&E eras creates a potentially significant adverse visual impact. To 

minimize this potential impact, Mitigation Measure AES-4 is proposed.    That measure 

prohibits the use of plastic piping and requires that all visible piping be metal, have a rustic 

appearance and, where feasible, incorporate the look of riveting.    Off-site treatments to age 

metal piping shall be used.    Plastic piping will be used only on a temporary basis and under 

emergency conditions.   Piping inconsistent with these provisions shall be boxed in using wood 

or covered with native rock.   As illustrated in the following, piping also may be “hidden” beneath 

wooden walkways.   Proper implementation of this measure is expected to minimize the 

potentially significant adverse impact of installing piping along the ditch system.   Additional 

measures limiting the total amount of piping to be used in the system are addressed in the 

Biological and Cultural Resources chapters of this study.  
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Retaining Walls 

In the ditch’s PG&E and Mining Eras, retaining walls generally were low in height and 

constructed of stacked, native rock and, occasionally, wood.    As modern infrastructure and 

homes are constructed adjacent to the ditch system, current engineering standards must be 

applied when constructing retaining walls to protect property and public safety.   To the 

maximum extent feasible, the construction of retaining walls along the ditch system has 

emphasized the use of stone, wood, and metal piping as illustrated in the following figures.    

Based on the retaining wall materials used and the significance threshold established herein, the 

materials used in ditch retaining walls do not result in a potentially significant adverse impact on 

visual quality so long as similar materials continue to be used.   The application of modern-day 

engineering standards that result in relatively massive structures to support unstable slopes are 

not always consistent with PG&E and Mining Era  methods; however, and the size and scale of 

those structures may result in a potentially significant adverse impact on visual quality.     

Figure 27:  Walkways that Serve to Camouflage Pipes 
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Figure 28:   Wooden Retaining Wall, Eureka Ditch 

Figure 29:   Gabion/Retaining Wall below Eureka Ditch adjacent to 
Confidence Road 
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Figure 30:   Landscaped Retaining/ Gabion Wall with River Rock 
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To minimize this potentially significant adverse visual impact, Mitigation Measure AES-5 is 

proposed.   That measure calls for the use of materials and construction methods that mimic 

those used elsewhere in the same ditch segment consistent with historic-era materials and 

methods.   Additional design features for retaining walls in excess of 12 feet high are included 

when, for reasons of public safety and to protect property, engineering standards call for 

structures of a height and scale that may be inconsistent with the ditch’s period of significance.  

Specifically, landscaping to camouflage “modern” retaining walls is required.  Proper 

implementation of this measure is expected to reduce this potentially significant adverse visual 

impact to a level of less-than-significant.    

 

Monitoring Devices, Spills, Grizzlies, Bar Racks, Parshall Flumes and Related Equipment 

Unless otherwise specified, the following discussion is derived from Tuolumne Utilities District Ditch 

Sustainability Project Historic Resource Evaluation Report Historic Properties Management Plan 

Foothill et al., 2012 (HPMP 2012), previously incorporated by reference. 

 

The replacement, repair, maintenance or installation of new structures along the ditch system 

has the potential to adversely impact the visual quality of the system.   Specifically, the use of 

like materials of similar size and scale is expected to be consistent with the visual character of 

the ditch system as established during its period of historic significance.   The installation of new, 

modern equipment that was never used during the Mining and PG&E Eras, however, has the 

potential to result in a potentially significant adverse visual impact on the system. 

 

To minimize this potential impact, Mitigation Measure AES-6 (Monitoring Devices, Spills, 
Grizzlies, Bar Racks, Parshall Flumes and Related Equipment) is proposed.  Consistent with 

the provisions of the HPMP, this measure duplicates Mitigation Measure CULT-7 (Cultural 
Resources:  Use of Culturally Sensitive Materials and Methods when Conducting Covered 
Activities).   
 

As with the preceding measures, to minimize the potential impacts of these activities on the 

visual character of the ditch system, mitigation and minimization measures emphasize the 

following approach: 

• Replace, repair or maintain using like materials  

• Replace, repair, or maintain using a similar size and scale 

• Blend with the surrounding environment while preserving the overall cultural landscape 
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• New, modern, equipment is discouraged, but when used should be  “camouflaged” to  

blend with and reflect the rustic, historic, and rural character of the ditch system’s 

working cultural landscape. 

 

Because some aspects of modern equipment cannot readily be camouflaged or because 

automated systems are inconsistent with the character of the ditch system, the HPMP limits the 

number of these devices that may be installed along the system.    Exceeding these limits is 

expected to trigger additional environmental review and is outside the scope of this document.   

Limitations covered pursuant to this environmental document include:    

• Upgrading up to 6 spills to automatic, passive type spills 

• Equipping up to 6 grizzlies and bar-racks with self-cleaning bar-racks 

 

To the maximum extent feasible, these “modern” changes to the system should be installed 

along ditch segments that have been determined ineligible for listing on the National Register of 

Historic Places (See Cultural Resources Chapter). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 31:  Modern Structures Inconsistent with the Visual Character of the System 
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Visible Fill 

When necessary to stabilize slopes, rock fill is frequently used.   The use of rocks native to the 

surrounding area will generally blend with the surroundings.   However, the use of imported rock 

fill that is unrelated to the surroundings (i.e., green serpentine rock in an area with granite 

outcrops) becomes an anomaly in the landscape that is visually inconsistent – a potentially 

significant adverse impact on the visual context of the area.   To minimize this impact to a level 

of less than significant, Mitigation Measure AES-7 is proposed.  That measure calls for the use 

of native stone consistent with the surroundings.   Alternatively, the use of non-native rock will be 

capped with soil consistent with the design of berms in the adjacent ditch segment.  Proper 

implementation is expected to reduce this potential visual impact to a level of less-than-

significant. 

 

Vegetation Management 

Vegetation management is proposed along the ditch to: 

• Reduce fire fuels, especially in the vicinity of wooden flumes which, if burned, would cause a 

Figure 32:  Parshall Flume Partially Painted to Blend more Closely with the 
Surroundings 
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catastrophic failure of the ditch system, and  

• Remove hazardous trees that have or may destroy ditch integrity.     

Vegetation management may be accomplished through the use of hand-held chain saws or the use 

small-to-moderate sized mechanical equipment where access allows.    The use of goats to remove 

dense understory also is proposed.     

 

Unlike the preceding components of the ditch system, visual impacts associated with vegetation 

along the ditch system is less a function of retaining the same vegetative cover present during the 

PG&E or mining eras and more a function of evaluating vegetation currently present along today’s 

ditch system and considering impacts of Covered Activities on vegetation.   A discussion of the 

potential impacts associated with ditch lining are included in the Biological and Hydrological 

Chapters of this study.  Those impacts associated with vegetation management for fire fuel 

reduction and hazards that threaten ditch integrity are discussed in the following.   

 

Vegetative stands vary widely throughout the system, generally including mixed oak/conifer 

woodlands above 2,500 feet in elevation; blue oak, blue-oak/foothill pine and blue/live oak mixed 

woodlands below 2,500 feet; and mixtures of native, non-native, and ornamental vegetation along 

those segments running through developed residential subdivisions and industrialized lands.   While 

some stands of vegetation are very similar today compared with those present during the period of 

significance for the ditch system, especially along those portions of the ditch system flowing through 

stands of native mixed hardwoods and conifers with minimal residential encroachment, establishing 

areas with significant encroachment from modern-day development are a mix of native and non-

native plants.   

 

 “Clear cutting” vegetation along the ditch system would significantly alter the rural, vegetated setting 

which defines the visual character along a majority of the ditch system, a potentially significant 

adverse visual impact.    To minimize this impact, Mitigation Measure AES-8 is proposed.   That 

measure requires retaining and limbing living, non-hazardous, and thinning understory vegetation to 

remove ladder fuels consistent with CDF (CALFIRE) guidelines and the management plans of local 

FireSafe Councils.    In addition, when a tree must be removed, Mitigation Measure AES-8 calls for 

stump retention as favored over removing trees by the roots to assist in maintaining the integrity of 

ditch berms.   Proper implementation of these mitigation measures are expected to minimize the 

potential for adverse visual impacts associated with “clear cutting” to a level of less-than-significant 
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by retaining the primary visual vegetative elements present along the ditch (i.e., trees and patches of 

understory)  while minimizing threats to ditch integrity posed by fire and hazardous trees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To assist in implementing all of the preceding measures to maintain visual quality, TUD should 

consider implementing recommendation AES-10 (Design Guide).   That measure recommends 

preparing an illustrated design guide for in-house use to identify preferred and non-preferred 

design and construction methods to be implemented along the ditch system. 

Figure 33:  Retaining Stumps to Retain Ditch Berm Integrity  
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d) Create a new source of substantial light or glare, which would adversely affect day or nighttime 

views in the area? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

No lighting is proposed in conjunction with the proposed project.   Therefore, no impacts 

associated with light or glare affecting day or nighttime views are anticipated.  

 

II. AGRICULTURAL RESOURCES 
Would the project: 

a) Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance (Farmland), 

as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of 

the California Resources Agency, to non-agricultural use? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

  

The proposed project includes maintenance of existing facilities and does not allow for 

land conversion from one use to another.   Therefore, no conversion of agricultural lands 

will occur in conjunction with the project.    It is noted that preservation of the ditch 

system’s ability to convey water is essential to many of the county’s agricultural 

enterprises that rely on TUD Ditch water. 

 

b) Conflict with existing zoning for agricultural use, or a Williamson Act contract? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 
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The proposed project includes maintenance of existing facilities, including those through lands 

under Williamson Act Land Conservation contracts and limited land designated as timber 

preserve.    The provision of water for beneficial uses, including agricultural uses, is one of the 

primary purposes of this ditch maintenance plan.    Therefore, the project is not only consistent 

with Williamson Act Land Conservation contracts and zoning, but also will result in a potential 

positive impact on these lands through the continued provision of water for agricultural uses.  

The project does not allow for land conversion from one use to another.   Therefore, the project 

is not expected to conflict with existing zoning for agricultural uses. 

 

c) Involve other changes in the existing environment which, due to their location or nature, could 

result in conversion of Farmland, to non-agricultural use?  

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

See preceding paragraphs. 

 

III. AIR QUALITY   
Background/Setting 
The project site is located within the Mountain Counties Air Basin under the jurisdiction of the 

Tuolumne County Air Pollution Control District (TCAPCD).  The California Air Resources Board 

(CARB) designates Tuolumne County as: 

• Ozone:  State and federal13 non-attainment  
• PM10:  State unclassified for inhalable particulate matter smaller than 10 

microns in diameter (PM10) and federally unclassifiable/attainment for PM10 
• PM2.5:  Unclassifiable/attainment for federal standards for fine particulate 

matter smaller than 2.5 microns in diameter (PM2.5) and unclassified per state 
PM2.5 standards 

• Carbon Monoxide (CO):  Attainment or unclassified/attainment (state and 
federal) 

• Nitrogen Dioxide (NO2):  Attainment/unclassified 
 

                                                 
13 Changes to area designations for Ozone are currently pending through USEPA and expected to be completed by 

October 1, 2018. 
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Air quality in the project area is influenced by pollutant transport from upwind areas (e.g., 

Sacramento, San Joaquin and San Francisco Bay metropolitan areas).  Easterly winds can 

move air pollution from adjoining air basins to the mountain valleys during the day and down at 

night. 

 

Analysis 
Would the project: 

a)  Conflict with or obstruct implementation of the applicable air quality plan?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The county is not subject to an applicable air quality plan.   Therefore, the project will not 

conflict with any such a plan. 

   

b) Violate any air quality standard or contribute substantially to an existing or projected air quality 

violation? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

The proposed project has the potential, temporarily, to create dust and emissions from 

construction and construction equipment during maintenance activities.   Maintenance activities, 

such as ditch lining, involve the use of a cement truck and generators which may run for several 

hours and generate emissions.   Re-grading existing roads for access, adding fill to repair or 

maintain berms, weed control and vegetation management also may generate dust and 

emissions from chainsaws, chippers, graders and related equipment.    

 

 As such, air quality may be temporarily degraded by emissions generated by project activities, a 

potentially significant temporary impact.  Best management practices have been incorporated 

into project design pursuant to Mitigation Measure AQ-1 (Air Quality Best Management 
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Practices) to minimize the potential impact by:  securing applicable permits from the Tuolumne 

County Air Pollution Control District, implementing dust control measures, limiting vehicle and 

equipment speed and idling time, and controlling the use of serpentine gravels.   Proper 

implementation of these measures is expected to reduce the potential significant adverse impact 

on air quality to a level of less than significant.   

 

Naturally Occurring Asbestos (NOA) 
In addition to the preceding, NOA is identified as a toxic air contaminant (TAC) by the California 

Air Resources Board.  The California Department of Conservation’s A General Location Guide 

for Ultramafic Rocks in California – Areas More Likely to Contain Naturally Occurring Asbestos 

(California Department of Conservation 2000)14 is used to screen the potential for NOA to be 

present near a given project (See following figure).    For the purposes of this analysis, areas 

within the project boundaries corresponding to areas subject to elevated risk of NOA are 

considered to have a potentially significant impact relative to NOA and implementation of 

mitigation measures to reduce asbestos emissions during construction activities will be required 

to reduce the impact to a level of less-than-significant. 

 

As illustrated in the following figure (which is intended for planning purposes only and does not 

depict precise locations of NOA), portions of two ditch systems (or potential access roads or 

staging areas associated with maintenance activities) may potentially occur within areas with an 

elevated risk of NOA15: 

 

• Montezuma Ditch Pipeline (Sections 16, 17, 20, 21 and the southern half of Section 9, 

T1N, R14E)   

• Lower Algerine Ditch (Sections 1 and 2, T1S, R14E) 

 

Based on the significance criteria established herein, this impact is considered to be potentially 

significant for work occurring in the preceding areas.    Mitigation Measure AQ-2 is proposed to 

address this impact and requires compliance with CARB Airborne Toxic Control Measures for 

Naturally Occurring Asbestos.  Proper implementation of this measure to applicable 

                                                 
14 ftp://ftp.consrv.ca.gov/pub/dmg/pubs/ofr/ofr_2000-019.pdf 

 

15 Similarly, these areas are more likely to have serpentine soils (See Biology) 

ftp://ftp.consrv.ca.gov/pub/dmg/pubs/ofr/ofr_2000-019.pdf
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maintenance activities undertaken in these areas is expected to reduce this impact to a level of 

less than significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  
 Enlarged 200% from original  

Figure 34:  Areas More Likely to Contain Naturally Occurring Asbestos in the 
Project Area 
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 c) Result in a cumulatively considerable net increase of any criteria pollutant for which the 

project region is non-attainment under an applicable federal or state ambient air quality standard 

(including releasing emissions which exceed quantitative thresholds for ozone precursors)? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

See paragraph b. 

 

d) Expose sensitive receptors to substantial pollutant concentrations? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Sensitive receptors (e.g., schools, hospitals) along the ditch system that are near enough to 

the ditch system to be exposed to emissions during maintenance activities include the 

Shaws Flat School on Shaws Flat School Road (Shaw’s Flat Ditch) and Columbia College 

(San Diego Ditch).   The project has the potential to expose, temporarily, these receptors to 

air emissions during maintenance activities.     Mitigation Measure AQ-3 is included to 

eliminate the potential for exposing sensitive receptors to emissions by prohibiting work in 

close proximity to occupied classrooms during maintenance activities, except under 

emergency conditions.  Proper implementation of this measure is expected to reduce 

temporary impacts on sensitive receptors to a level of less-than-significant.    

 

e) Create objectionable odors affecting a substantial number of people? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Odors may be released in conjunction with the use of heavy equipment; however exposure 
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generally is to a limited number of individuals (perhaps one dozen at a time) living in the 

immediate area of maintenance activities—not a substantial number of individuals.   Therefore, 

objectionable odors are not anticipated to have an impact on a substantial number of individuals 

for the majority of Covered Activities.  Where activities occur in close proximity to classrooms 

(see paragraph d), up to 100 individuals (an approximate estimate for three at-capacity 

classrooms) could be exposed to objectionable odors when work occurs near occupied 

classrooms—a temporary potentially significant adverse impact.   Implementation of Mitigation 
Measure AQ-3 to ensure reduced exposure to sensitive receptors of air emissions will 

concurrently reduce exposure to objectionable and implementation of Mitigation Measure AQ-3 
is expected to reduce the temporary impact to a level of less than significant.   

 

f)   Greenhouse gas emissions – does the project have the potential to contribute either directly or 

cumulatively, to global climate change? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

Given the extremely limited duration (4-5 hours in a given location) of maintenance activities, the 

limited number of days in which the activities are carried out (normally during ditch outage periods 

for a few weeks annually), the timing of most maintenance activities (late September, early October) 

and the relatively small sizes of maintenance project sites, the project is expected to have a less 

than significant direct or cumulative impact on global climate change. 
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IV. BIOLOGICAL RESOURCES    
Background 
The Tuolumne Utilities District assessed biological resources along the ditch system in 2003, 

2012, and 2016-2017.     A strategy to manage potential impacts to biological resources 

associated with Covered Activities was prepared in 2017 and incorporated these prior studies.   

These studies, previously incorporated by reference, are: 

 

Augustine Planning Associates, Inc.   July 2017.   Tuolumne Utilities District Ditch 

Maintenance Biological Resources Management Strategy. 

 

EIP Associates.  July 2003.   Draft Spring 2003 Special Status Surveys Tuolumne Utilities 

District Ditch Optimization.   i - 103 pp. 

 

Stantec Consulting Services, Inc.  February 2012.  Ditch System Sustainability Project 

Operation and Maintenance Strategies for Reducing Non-Consumptive Use Water. 

 

Ibid.   February 2012.   Ditch System Sustainability Project.   Case Study. 

 

The following analysis summarizes the findings of the Tuolumne Utilities District Ditch 

Maintenance Biological Resources Management Strategy (hereinafter – BRMS) and 

incorporates those portions of the prior studies used in analyzing the potential impacts of 

Covered Activities.     

 

As previously described, in all of the following, the ditch system addressed herein ranges 

between 1,400 feet (lowest elevation along the Algerine) to 4,100 (highest elevation along the 

Section IV). 

 

Additional information related to the regulatory background for biological resources is found in 

the BRMS. 
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Analysis 
Would the project: 

a) Have a substantial adverse effect, either directly or through habitat modifications, on any species 

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

regulations, or by the California Department of Fish and Game or U.S. Fish and Wildlife Service? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

For the purposes of this evaluation, the CEQA threshold for significance shall be whether or not 

a Covered Activity has the potential to adversely impact a special status species.   Special 

Status species are defined as follows for the purpose of this analysis: 

    

• Listed, candidates for listing or species that have been petitioned for listing 
pursuant to the state or federal endangered species acts 

• Designated by the California Department of Fish and Wildlife (CDFW) as a 
Species of Special Concern (SSC)    

 

• Designated by California Native Plant Society (CNPS) as List 1A (Presumed 
extinct in California), List 1B (Rare, threatened, or endangered in California and 
elsewhere), or List 2 (Plants rare, threatened, or endangered in California but 
more common elsewhere).  For the purposes of this BRMS, plants designated as 
CNPS List 3 or List 4 are not considered special status 

 

• Identified by the US Forest Service as Sensitive (USFS-S)   

• Identified by the US Bureau of Land Management as Sensitive (BLM-S)    
 

• Identified by the International Union for Conservation of Nature (IUCN) as 
vulnerable 

 

• Identified by the Western Bat Working Group (WBWG) as High Priority   
 

• Identified by the WBWG as Moderate Priority   
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• Birds identified by the US Fish and Wildlife Service as Birds of Conservation 
Concern (USFWS BCC)    
 

In addition, the protected status of nests and nesting birds pursuant to the Migratory Bird 
Treaty Act is recognized as giving protected bird species “special status.” 
 

Special status species present 

Special status species identified along the ditch system during 2003, 2016, and 2017 biological 

surveys include: 

 

Yellow-lipped pansy monkeyflower (Diplacus pulchellus formerly Mimulus pulchellus).   The 

plant is designated as a CNPS List 1B (Rare, threatened, or endangered in California and 

elsewhere), BLM Sensitive, USFS Sensitive species 

that generally occurs between 1,800± and 6,000± 

feet in elevation and blooms between April and July 

in vernally mesic, often disturbed areas, sometimes 

in clay soils and generally in lower montane 

coniferous forests, meadows, and seeps.     The 

species is present in moist volcanic soils along the 

Eureka Ditch. 

 
Tuolumne fawn lily (Erythronium tuolumnense).   The plant is designated as a CNPS List 1B 

(Rare, threatened, or endangered in California and elsewhere), BLM Sensitive, USFS Sensitive 

species that generally occurs between 1,600 and 4,600 feet in Tuolumne County, blooms 

between March and June and is found in Broadleaf upland forest, chaparral, cismontane 

woodland, and lower montane coniferous forest.   CNDDB records for the species identify it in 

the Columbia, Columbia SE, Twain Harte, Standard, and Tuolumne quadrangles and generally 

in the vicinity of the Section IV and Upper Columbia Ditches.    Calflora includes one record 

along the Eureka Ditch.     

 

The record along the Eureka ditch was noted in the 2003 TUD Ditch Biological Study report, but 

biologists could not confirm presence.   In 2016 and 2017, leaves of a species in the lily 

(Liliaceae) family with the potential to be E. tuolumnense were found, but the plant was not found 

in bloom, therefore, species presence could not be confirmed.  The site, extending over less 
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than 100 feet, should be monitored to definitively establish whether or not the species is present 

at the identified location. 

 
Western pond turtle (Actinemys marmorata).   The 

species is a California Department of Fish and Wildlife 

(CDFW) Species of Special Concern, BLM Sensitive, 

USFS Sensitive, and is petitioned for listing pursuant to 

the federal endangered species act (FESA).   CNDDB 

records place this species between 600’ and 6,840’ in 

elevation in Tuolumne County.  It is associated with 

permanent or nearly permanent water in a wide variety 

of habitat types.     Within the ditch system, the species is present within several ponds and 

reservoirs within the ditch system.  One record indicates that the species may use randoms and 

ditches as dispersal corridors.    Threats to this species include red-eared sliders, a non-native 

“pet” turtle that is frequently released “into the wild” when the pet has become too large or is no 

longer wanted. 

 

 
 
Birds.  A wide variety of bird species protected pursuant to the 

Migratory Bird Treaty Act (during nesting season) and including those 

with additional special status designations were identified along the 

ditch system.   Bird species identified along the ditch system in 

conjunction with field surveys are included in the following table. 
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Table 10:  Bird Species with Verified Occurrences along the Ditch System 

Bird Species Identified During Field Surveys  Conducted 2003, 2016, 2017 
Or with Occurrence Records in the CNDDB in Proximity to the Ditch System 

 
MBTA:  Migratory Bird Treaty Act      CDFW:  California Dpt. of Fish and Wildlife       USFS: US Forest Service 

BLM:  U.S. Bureau of Land Management    USFWS:  United States Fish and Wildlife Service    CDF:  CA Dpt. of Forestry 

Name Status Occurrences 
/a/ 

Raptors   

Osprey 
Pandion haliaetus 

MBTA, CDF Sensitive, CDFW Watch List S 

Cooper’s hawk 
Accipiter cooperii 

MBTA,  CDFW Watch List  S  

Turkey vulture 
Cathartes aura 

MBTA S 

Red shouldered hawk 
Buteo lineatus 

MBTA S 

Red-tailed hawk 
Buteo jamaicensis 

MBTA S 

Goshawk 
Accipiter gentilis 

MBTA, BLM-Sensitive, CDF-Sensitive, CDFW-
Species of Special Concern, USFS-Sensitive 

CNDDB 

Ducks, Geese, Herons, 

Cormorants 

  

Great blue heron 
Ardea herodias 

MBTA, CDF Sensitive (nesting colonies)  S 

Canada goose 
Branta canadensis 

MBTA S 

Bufflehead 
Bucephala albeola 

MBTA S 

Mallard 
Anas platyrhynchos 

MBTA S 

Wood duck 
Aix sponsa 

MBTA S-2003 

Pied billed grebe 
Podilymbus podiceps 

MBTA S 

Double-crested cormorant 
Phalacrocorax auritas 

MBTA, CDFW Watch List S 

American coot  
Fulica americana 

MBTA S 

Blackbirds   

Red-winged blackbird 
Agelaius phoeniceus 

MBTA S 

Tricolored blackbird/b/ 
Agelaius tricolor 

MBTA , Candidate-Endangered (California 
endangered Species Act), USFWS Bird of 
Conservation Concern,  BLM Sensitive, CDFW 
Species of Special Concern 

S 

Brewer’s blackbird 
Euphagus cyanocephalus 

MBTA S 

Mimids (Mockingbirds)   

Northern mockingbird 
Mimus polyglottos 

MBTA S-2003 

Jays, Crows & Allies   
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Bird Species Identified During Field Surveys  Conducted 2003, 2016, 2017 
Or with Occurrence Records in the CNDDB in Proximity to the Ditch System 

 
MBTA:  Migratory Bird Treaty Act      CDFW:  California Dpt. of Fish and Wildlife       USFS: US Forest Service 

BLM:  U.S. Bureau of Land Management    USFWS:  United States Fish and Wildlife Service    CDF:  CA Dpt. of Forestry 

Name Status Occurrences 
/a/ 

Western scrub jay 
Aphelocoma californica 

MBTA S 

Steller’s jay 
Cyanocitta stelleri 

MBTA S 

Gray jay 
Perisoreus canadensis 

MBTA S-2003 

American crow 
Corvus brachyrhynchos 

MBTA S 

Common raven 
Corvus corax 

MBTA S 

Doves and Pigeons   

Rock dove (Feral pigeon) 
Columba livia 

Not protected under the MBTA S-2003 

Mourning dove 
Zenaida macroura 

MBTA S 

Band-tailed pigeon 
Patagioenas fasciata 

Formerly Columba fasciata 

MBTA S-2003 

Finches & Old World Sparrows (House Sparrow)   

American goldfinch  
Spinus tristis 

Formerly Carduelis tristis 

MBTA S 

House finch 
Carpodacus mexicanus 

MBTA S 

House sparrow 
Passer domesticus 

Not protected under the MBTA S 

Nuthatches and Creepers   

White breasted nuthatch 
Sitta carolinensis 

MBTA S 

Pygmy nuthatch 
Sitta pygmaea 

MBTA S-2003 

Brown creeper 
Certhia americana 

MBTA S 

Chickadees, Titmice, Bushtits   

Mountain chickadee 
Poecile gambeli 

MBTA S-2003 

Oak titmouse 
Baeolophus inornatus 

MBTA, USFWS Bird of Conservation Concern, S 

Bushtit 
Psaltriparus minimus 

MBTA S 

Old World Warblers, Thrushes and their Allies (Dipper, Wrentits, Kinglets, Bluebirds, Thrushes, Robin) 
American dipper 
Cinclus mexicanus 

MBTA S-2003 

Wrentit 
Chamaea fasciata 

MBTA S-2003 

Ruby-crowned kinglet MBTA S 
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Bird Species Identified During Field Surveys  Conducted 2003, 2016, 2017 
Or with Occurrence Records in the CNDDB in Proximity to the Ditch System 

 
MBTA:  Migratory Bird Treaty Act      CDFW:  California Dpt. of Fish and Wildlife       USFS: US Forest Service 

BLM:  U.S. Bureau of Land Management    USFWS:  United States Fish and Wildlife Service    CDF:  CA Dpt. of Forestry 

Name Status Occurrences 
/a/ 

Regulus calendula 
Western bluebird 
Sialia mexicana 

MBTA  S 

Mountain bluebird 
Sialia currucoides 

MBTA S-2003 

Varied thrush 
Ixoreus naevius 

MBTA S 

American robin 
Turdus migratorius 

MBTA S 

Hermit thrush 
Catharus guttatus 

MBTA S 

Waxwings   
Cedar waxwing 
Bombycilla cedrorum 

MBTA S 

Tanagers, Cardinals, Grosbeaks   

Black-headed grosbeak 
Pheucticus melanocephalus 

MBTA S 

Sparrows, Towhees, Sparrow-like Birds 

Spotted towhee 
Pipilo maculatus 

MBTA !!!!!!S 

California towhee 
Pipilo crissalis 

MBTA S 

Lark sparrow 
Chondestes grammacus 

MBTA S 

Golden-crowned sparrow 
Zonotrichia atricapilla 

MBTA S 

White crown sparrow 
Zonotrichia leucophrys 

MBTA S 

Black-eyed junco 
Junco hyemalis 

MBTA S 

Kingfishers   

Belted Kingfisher 
Megaceryle alcyon 
Formerly Ceryle alcyon 

MBTA S 

Larks   

Horned lark 
Eremophila alpestris 

MBTA, CDFW Watch List S-2003 

Swallows   

Violet green swallow 
Tachycineta thalassina 

MBTA S-2003 

Barn swallow 
Hirundo rustica 

MBTA S-2003 

Pipits   

American pipit MBTA S-2003 
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Bird Species Identified During Field Surveys  Conducted 2003, 2016, 2017 
Or with Occurrence Records in the CNDDB in Proximity to the Ditch System 

 
MBTA:  Migratory Bird Treaty Act      CDFW:  California Dpt. of Fish and Wildlife       USFS: US Forest Service 

BLM:  U.S. Bureau of Land Management    USFWS:  United States Fish and Wildlife Service    CDF:  CA Dpt. of Forestry 

Name Status Occurrences 
/a/ 

Anthus rubescens 
Woodpeckers, Flickers   

Pileated woodpecker 
Dryocopus pileatus 

MBTA S-2003 

Nuttall’s woodpecker 
Picoides nuttallii 

MBTA, USFWS Bird of Conservation Concern S-2003 

Downy woodpecker 
Picoides pubescens 

MBTA S 

Acorn woodpecker 
Melanerpes formicivorus 

MBTA S 

Northern flicker 
Colaptes auratus 

MBTA S 

Owls   

Great horned owl 
Bubo virginianus 

MBTA S-2003 

Great grey owl 
Strix nebulosa 

MBTA, Endangered - California endangered 

species act, CDF Sensitive, USFS Sensitive 
CNDDB 

Barn owl 
Tyto alba 

MBTA S-2003 

Hummingbirds   

Anna’s hummingbird 
Calypte anna 

MBTA S-2003 

Tyrant Flycatchers: Pewees, Kingbirds, Phoebe 

Western wood pewee 
Contopus sordidulus 

MBTA S-2003 

Western kingbird 
Tyrannus verticalis 

MBTA S 

Black Phoebe 
Sayornis nigricans 

MBTA S 

Silk Flycatchers   

Phainopepla 
Phainopepla nitens 

MBTA,  S 

Starlings   

European starling  
Sturnus vulgaris 

Not protected MBTA S 

Upland Game Birds   

Wild turkey 
Meleagris gallopavo 

Not protected MBTA S 

California quail 
Callipepla californica 

Not protected MBTA S 

Mountain quail 
Oreortyx pictus 

Not protected MBTA S-2003 

/a/   Key: 
S:  Found during surveys 
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S-2003:  Found only during 2003 surveys 
CNDDB:  Records of occurrence in CNDDB 

/b/   Single bird identified, not a colony 
 
Special Status Species Not Found, But With Potential Habitat 

In addition to species identified and potentially identified within the project boundaries, the 

BRMS assesses the potential for other special status species to occur.   Species evaluated for 

potential presence based on habitat presence include those listed in the California Natural 

Diversity Database, USFWS species list, CalFlora and the California Native Plant Society 

(CNPS) online inventory. 

 

These species were not found, but suitable habitat for the species exists along or immediately 

adjacent to the ditch system and/or in association with access or staging areas that could be 

used for maintenance activities: 

 

Columbia (Tuolumne) iris (Iris hartwegii ssp. columbiana).   The plant is designated as a 

CNPS List 1B (Rare, threatened, or endangered in California and elsewhere), BLM Sensitive, 

USFS Sensitive species that generally occurs between the 1,600’ and 3,700’ elevation in 

Tuolumne County with a range between 1,200 and 4,200 feet in elevation state-wide.   It is found 

in cismontane woodlands, lower montane coniferous forests and blooms May to June.   2003 

field surveys indicate the presence of Tuolumne iris.    However, although numerous Iris 

hartwegii were identified along the ditch system, all were confirmed to be Iris hartwegii ssp. 

hartwegii and not Iris hartwegii ssp. columbiana.   The two subspecies are similar, but readily 

distinguishable.  It is possible that prior surveys mistook ssp. hartwegii for ssp. columbiana.    

Either way, ssp. columbiana, although not verified along the ditch system, does have the 

potential to occur. 

 

Red hills soaproot (Chlorogalum grandiflorum).    The plant is designated as a CNPS List 1B 

(Rare, threatened, or endangered in California and elsewhere), BLM Sensitive plant blooming 

between May and June at elevations ranging between 870 and 1800 feet.    It is found on 

serpentinite, gabbroic and other soils in chaparral, cismontane woodland and in lower montane 

coniferous forests.   BLM botanists indicate the presence of C. grandiflorum on BLM parcels 

along the ditch system, in particular along the Columbia Ditch.   Numerous soap root plants were 

found along the ditch system along the Columbia Ditch, however a study of the plant bulbs 

identifies them as common soap root Chlorogalum pomeridianum rather than Red Hill’s soap 

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2001
http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2003
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root.    The two species are similar, so it is possible that C. pomeridianum was mistaken for C. 

grandiflorum.   C. grandiflorum is unlikely to occur at the elevations along the Columbia Ditch 

which also lack the species preferred serpentine soils.   Therefore, this species is included, but 

unlikely to occur along upper elevation ditches.   It may occur in restricted locations in serpentine 

soils along the Table Mountain, Algerine, or Montezuma ditches.   

 

Small’s southern clarkia (Clarkia australis).  The plant is designated as a CNPS List 1B (Rare, 

threatened, or endangered in California and elsewhere), BLM Sensitive, USFS Sensitive species 

that generally occurs between 3,400 and 6,800 feet in elevation and blooms between  May and 

August in cismontane woodlands and lower montane coniferous forests.   Numerous members 

of the genus Clarkia were identified along the ditch system including Clarkia biloba ssp. biloba.   

 While suitable habitat exists for C. australis, it was not found along the ditch system during 

project surveys. 

 

California red-legged frog (Rana draytonii).   The species is listed as threatened under the 

federal endangered species act and is a CDFW Species of Special Concern.    It inhabits quiet 

pools of streams, marshes, and occasionally ponds.  It prefers Lowlands and foothills in or near 

permanent sources of deep water with dense, shrubby or emergent riparian vegetation.   

CNDDB records for the species in Tuolumne County place its range here between the 1,500’ 

and 5,030’ elevation.   The species requires 11-20 weeks of permanent water and access to 

estivation habitat. 

 

Potential breeding habitat exists at some ponds and reservoirs associated with the ditch system. 

Some limited potential for use of ditch segments as dispersal corridors between potential 

breeding habitats may exist if the species is determined to be present in ponds or reservoirs.  

Further focused studies of ponds and reservoirs are recommended. 

 

Foothill yellow-legged frog (Rana boylii).   This amphibian is a BLM sensitive species, USFS 

sensitive species, and CDFW candidate for listing under the California endangered species act. 

 It is found in or near rocky streams in valley-foothill hardwood, valley-foothill hardwood-conifer, 

valley-foothill riparian, ponderosa pine, mixed conifer, mixed chaparral, and wet meadow 

habitats.  CNDDB records in Tuolumne County place it at the 1,200-4,500’ elevation range.   The 

species is unlikely to occur in association with the ditch system, but may occasionally use the 

system for dispersal. 
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Bats.   Mine shafts, tree snags and cavities, ditch tunnels, cliffs and rock outcroppings, and 

abandoned structures provide habitat for several special status bat species including the 

following:   

 

Pallid bat (Antrozous pallidus)    A BLM sensitive, USFS Sensitive, CDFW Species of 

Special Concern and a Western Bat Working Group High Priority species that inhabits 

grasslands, shrublands, woodlands and forests.  It is most common in open dry habitats 

with rocky areas for roosting; or cisterns.  The species is very sensitive to roosting site 

disturbances and prefers nearby water.   It is also found over more open, sparsely 

vegetated grasslands and seem to prefer to forage in the open.   It ranges between 810’-

5,750’ in elevation. 

 

Townsend’s big-eared bat (Corynorhinus townsendii).    A BLM sensitive, USFS 

Sensitive, CDFW Species of Special Concern and a Western Bat Working Group High 

Priority species that inhabits wide variety of habitats, but is most common in mesic sites.  

 It roosts in open hanging from walls and ceilings.  The species is very sensitive to 

human disturbance.  In winter, it hibernates either individually or in groups of several 

hundred bats in mines or caves. In summer, it roosts in caves, lava tubes, and man-

made structures where females form nesting roosts.   It ranges between 365’ and 3,720’ 

in elevation. 

 

Spotted bat (Euderma maculatum).   A BLM-Sensitive, CDFW Species of Special 

Concern and a Western Bat Working Group High Priority species that ranges between 

2,700 and 9,613’ in elevation.   Habitats occupied include grasslands and mixed conifer 

forests where it feeds in flight, over water, and near the ground.  It prefers to roost in rock 

crevices with cliffs providing optimal roosting habitat.  It is occasionally found in caves 

and buildings.  
 

Western mastiff bat (Eumops perotis californicus).   A BLM sensitive, CDFW Species of 

Special Concern and a Western Bat Working Group High Priority species.   It is an 

uncommon resident that occurs in many open, semi-arid to arid habitats, including 

conifer and deciduous woodlands, coastal scrub, annual and perennial grasslands, 

chaparral, and urban.    It prefers crevices in cliff faces, high buildings, trees, and tunnels 
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are required for roosting.  When roosting in rock crevices, the species requires a vertical 

face to drop off to take flight. Nursery roosts are described as tight rock crevices at least 

35 inches deep and 2 inches wide, or crevices in buildings.   In Tuolumne County, 

location recorded occurrences vary from 250-9,613’ elevation. 
 

Silver-haired bat (Lasionycteris noctivagans).     A Western Bat Working Group Medium 

Priority species that ranges between 1,550 and 9,613 feet in elevation.   The species is 

common, but erratic in abundance.  Summer habitats include montane coniferous 

forests, valley foothill woodlands, valley foothill and montane riparian habitats.  The 

species roosts in hollow trees, snags, buildings, rock crevices, caves, and under bark.   

Females may form nursery colonies or occur as solitary individuals in dense foliage or 

hollow trees.   It is primarily a forest dweller and feeds over streams, ponds, and open 

brushy areas. 

 

Western red bat (Lasiurus blossevillii).  A CDFW Species of Special Concern and a 

Western Bat Working Group High Priority species that is locally common in some areas.  

Roosting habitat includes forests and woodlands from sea level to mixed conifer forests. 

Feeds over grasslands, shrublands, open woodlands, forests, and croplands.    In 

Tuolumne County, the species is recorded between 250 and 7,982 feet in elevation. 

 

Hoary bat (Lasiurus cinereus).  A Western Bat Working Group Medium Priority species 

and the most widespread North American bat.  Breeding habitat includes all woodlands 

and forests with medium to large-size trees and dense foliage.  The species requires 

water and ranges between 850 and 9,613 feet in elevation in Tuolumne County. 

 
Long-eared myotis (bat) (Myotis evotis).  A BLM Sensitive Species and Western Bat 

Working Group medium priority species ranging between 3,720 and 9,613 feet in 

elevation. The species has been found in nearly all brush, woodland, and forest habitat, 

but coniferous woodlands and forests seem to be preferred.  It forages among trees, 

over water, and over shrub usually less than 40 feet above the ground. The species 

roosts in buildings, crevices, spaces under bark, and snags. Caves are used primarily as 

night roosts.  It roosts singly, or is found in fairly small groups. Nursery colonies of 12-30 

individuals are found in buildings, crevices, snags, and behind bark. Feeds along habitat 

edges, in open habitats, and over water. 
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Fringed myotis (bat) (Myotis thysanodes).  A BLM Sensitive, USFS Sensitive, Western 

Bat Working Group High Priority species ranging between 1,550 and up to 7,000 feet in 

elevation.  Optimal habitats are valley foothill hardwood and hardwood-conifer.   It roosts 

in caves, mines, buildings, and crevices. Separate day and night roosts may be used.  

Maternity colonies of up to 200 individuals are located in caves, mines, buildings, or 

crevices which are occupied from late April through September.  Maternity group 

members may remain together during hibernation.  The species uses open habitats, 

early successional stages, streams, lakes, and ponds as foraging areas. 
 
Long-legged myotis (bat) (Myotis volans).  A Western Bat Working Group High Priority 

Species  that ranges between 4,317 and 7,982 feet in Tuolumne County, but may extend 

up to 11,400 feet.  This species is most common in woodland and forest habitats above 

4000 feet.   It roosts in rock crevices, buildings, under tree bark, in snags, mines, and 

caves. Separate day and night roosts may be used. Trees probably are the most 

important day roosts. Caves and mines are used only as night roosts. There are a few 

records of hibernation in caves.   The species forms nursery colonies numbering 

hundreds of individuals, usually under bark or in hollow trees, but occasionally in crevices 

or buildings.  
 

Yuma myotis (Myotis yumanensis).   A  BLM Sensitive, Western Bat Working Group 

Low-to Moderate Priority Species closely tied to water. Maternity colonies occur in caves, 

mines, buildings or crevices.  It prefers lower montane coniferous forest, riparian forest, 

riparian woodland, and upper montane coniferous forest.  Optimal habitats are open 

forests and woodlands with water sources over which to feed.   It ranges between 250 

and 9,613 feet in elevation in Tuolumne County. 

 

Tunnel-dwelling crustaceans, arachnids and snails 

In addition harboring bats; tunnels, caves, mine shafts, cliffs and rock outcroppings have the 

potential to support populations of special status crustaceans, arachnids (spiders) and snails.   

Little is known about the life history of most of these species which include:    

 

Gradys Cave amphipod (Stygobromus gradyi).  An International Union for Conservation 

of Nature-Vulnerable species.   This crustacean appears to prefer intermittent stream 
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pools and springs in caves or mine shafts in the Mother Lode karst region.  Records in 

Tuolumne County range between 1300 and 1700 feet in elevation, outside the range of 

the ditch system addressed here, however, given the limited information on this species, 

it is included. 

 

Hara’s cave amphipod (Stygobromus harai).  An International Union for Conservation of 

Nature-Vulnerable species.  Records in Tuolumne County range between 2,150 and 

3,000 feet in elevation.   The crustacean is mostly found in caves & mine tunnels, mine 

shafts, and (from a single record) springs.    

 
Martins’ cave harvestman (Banksula martinorum).   The species is a designated 

critically imperiled (State Ranking System, S1) arachnid that is a troglobitic (living in the 

dark part of a cave) limestone cave-dweller found at 1,100 feet elevation in Tuolumne 

County--outside the range of the ditch system addressed here, however, given the limited 

information on this species, it is included. 

 

Melones cave harvestman (Banksula melones).  An International Union for 

Conservation of Nature-Vulnerable and a designated critically imperiled (State Ranking 

System, S1) arachnid.  It is a cave-dweller along the karst region of the Stanislaus River. 

 It is found under rocks, in wall crevices, or walking across the cave floor or walls at 

elevations ranging between 960 and 1,820 feet in elevation-- outside the range of the 

ditch system addressed here, however, given the limited information on this species, it is 

included. 

 

Tuolumne cave harvestman (Banksula Tuolumne).   The species is a designated 

critically imperiled (State Ranking System, S1) arachnid occurring in Tuolumne County at 

the 3,100-foot elevation in a cave, under wood.   It is minute (all species are less than 2 

mm in length and are various shades of yellow to yellow-orange).  It is troglobitic and 

restricted to caves.  

 
Grubbs’ Cave pseudo-scorpion (Aphrastochthonius grubbsi).  This species has no 

designated status.   However, given its specialized habitat as a cave-dweller, it could be 

assigned a status during the life of this program and is therefore included.   If found, it 

would occur in the same habitat as other arachnids addressed.    
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Keeled sideband (Monadenia circumcarinata).   A BLM Sensitive species record 

between 1,500 and 2,500 feet in elevation.   The terrestrial, air breathing snail is endemic 

to the Tuolumne River canyon, in association with steep limestone outcrops and talus 

slopes.   It prefers cool, humid areas in limestone where fractures or loose talus allow 

deep, sub-surface sheltering.   It is included here due to potential habitat in association 

with Table Mountain.   

 

Button’s Sierra sideband (Monadenia mormonum buttoni).   A designated critically 

imperiled or imperiled (State Ranking System, S1/S2) species ranging from 254 to 2,500 

feet in elevation.    The terrestrial, air breathing snail prefers riparian areas in chaparral, 

cismontane woodland, Valley & foothill grasslands. 

 

Hirsute Sierra sideband (Monadenia mormonum hirsute).  A BLM Sensitive Species 

ranging from 300 to 1,850 feet in elevation.   The terrestrial, air breathing snail is known 

only from a few basaltic outcrops in Tuolumne County.   It is included here due to 

potential habitat in association with Table Mountain.   

 

Tuolumne sideband (Monadenia tuolumneana).  A BLM Sensitive species ranging 

between 1,650 and 2,300 feet in elevation.   The terrestrial, air breathing snail is endemic 

to the Tuolumne River canyon in association with steep limestone outcrops and talus 

slopes.  It occurs in limestone where fractures or loose talus allow deep, sub-surface 

sheltering.   It is included here due to potential habitat in association with Table Mountain 

and/or Columbia limestone.   

 

In addition to the preceding species with a moderate potential to occur within the study area, the 

BRMS also considered those species with a low potential to occur in the study area.   These 

include: 

 
Western bumble bee (Bombus occidentalis).   A USFS Sensitive species that typically nests 

underground and is a generalist forager visiting a wide variety of flowering plants.  Numerous 

ornamental flowers are planted at residences along the ditch system that could attract the 

species, similarly, numerous clover species occur throughout the ditch system.    A record for the 

species occurs in the CNDDB. 
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Burrowing owl (Athene cunicularia).   A  USFWS- Bird of Conservation Concern, BLM 

Sensitive and CDFW Species of Special Concern.   The owl is a resident of open, dry grassland 

habitats, and grass, forb and open shrub stages of ponderosa pine habitats.    It is often found 

dwelling in burrows on the ground.   A CNDDB record for the species occurs at the 1,700 foot 

elevation.   The species is unlikely to occur along the ditch system,    Potential habitat occurs 

only at the lowest elevations of the Algerine Ditch. 
 
California tiger salamander (Ambystoma californiense).   The species is listed as threatened 

pursuant to the federal endangered species act and is on the CDFW-Watch List.    It inhabits 

annual grasslands, and sometimes the grassy understory of valley-foothill hardwoods.   It is 

uncommon along stream courses in valley-foothill riparian.  The species requires underground 

refuges (e.g., rodent burrows) and vernal pools or other seasonal water sources for breeding.  

Prime habitat in California is annual grassland, but seasonal ponds or vernal pools are crucial to 

breeding. Permanent ponds or reservoirs are sometimes used.  CNDDB records for the species 

in Tuolumne County place it at the 1,000’ elevation.    The species, if it occurs along the ditch 

system, would be found in association with ponds or reservoirs associated with low elevation 

ditch segments.  

 
Blainville’s (Coast) horned lizard (Phrynosoma blainvillii).   A BLM Sensitive and CDFW 

Species of Special Concern.    The species occurs in valley foothill hardwood, conifer and 

riparian habitats, as well as annual grassland habitats.  It is found chiefly below 2000 feet in the 

north and 3000 feet in the south.  In the Sierra Nevada foothills, its range extends to 4000 feet.   

It requires loose, fine soils for burrowing, open areas for thermoregulation and shrub cover for 

refugia, occasionally rodent burrows.   Presence of native ants and sandy soils with chaparral 

vegetation is associated with occurrences.   Horned lizards forage on the ground in open areas, 

usually between shrubs and often near ant nests.   The species relies on camouflage for 

protection and often basks in the early morning on the ground or on elevated objects such as 

low boulders or rocks.  Predators and extreme heat are avoided by horned lizards by burrowing 

into loose soil.  Eggs are apparently laid in nests constructed by females in loose soil.  The 

species does not require permanent water. It inhabits open country, especially sandy areas, 

washes, flood plains and wind-blown deposits in a wide variety of habitats.     

 
Ringtail cat (Bassariscus astutus).   A CDFW Fully protected species pursuant to Fish and 
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Game Code Section 4700.    The species occurs in various riparian habitats and in brush stands 

of most forest and shrub habitats at low to middle elevations.  It prefers hollow trees, logs, 

snags, cavities in talus and other rocky areas, and other recesses for cover.  The species nests 

in rock recesses, hollow trees, logs, snags, abandoned burrows, or woodrat nests.  It is usually 

not found more than 0.6 mile from permanent water.   This species was not identified in 

databases for this project as potentially occurring in the project area.   However, the species has 

been reported along the Shaws Flat Ditch and its year-round range includes all of Tuolumne 

County. 

 
American badger (Taxidea taxus).   A CDFW Species of Special Concern with no apparent 

elevational range restrictions.   It is an uncommon, permanent resident found throughout most of 

the state.   It is most abundant in drier open stages of most shrub, forest, and herbaceous 

habitats, with friable soils.  Badgers dig burrows in friable soil for cover.  Young are born in 

burrows dug in relatively dry, often sandy, soil, usually in areas with sparse overstory cover.  

 
Plants.   A variety of other plants have a low-to-moderate potential to occur along the ditch 

system.    Most of these occur in association with either serpentine soils or volcanic soils which 

are of limited distribution along the ditch system.   These are detailed in the BRMS.   None of the 

following were identified during surveys conducted in conjunction with the 2003, 2016, or 2017, 

although not all potential habitats (i.e., those located off the ditch system itself in potential 

access or staging areas other than those specified herein) were surveyed during the appropriate 

blooming period.    These include:   

Table 11:  Plant Species with Potential Habitat, but Not Observed along the Ditch System 

Plant Species 
Name 

Status/a/ Habitat Likelihood of 
Occurrence/Location 

Three-bracted onion 
Allium tribracteatum 
 

CNPS 1B 

USFS Sensitive 
Volcanic soils, in chaparral, 
lower and upper montane 
coniferous forests between 
4,091-9,300 feet.  Blooms:  
April – August 

Moderate – High.     CNDDB records 
in the vicinity of the ditch occur on 
volcanic ridges.    
 
The species is likely to occur 
immediately above or below the ditch 
itself in proximity to volcanic ridges 
along the Eureka. 

Yosemite onion 
Allium yosemitense 

Rare (CESA) 
 
CNPS 1B 
 
USFS Sensitive 

Rocky, metamorphic or 
granitic soils in broad-leafed 
upland forests, chaparral, 
cismontane woodland, and 
lower montane coniferous 
forests. 1700 feet to 7,200 
feet in elevation.  Blooms 

Low.   No CNDDB records of the 
species occur in the vicinity of the 
ditch system. The nearest record is in 
the South County.   Potential habitat 
might exist along volcanic ridges. 
Species was not found during 
surveys. 
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Plant Species 
Name 

Status/a/ Habitat Likelihood of 
Occurrence/Location 

April – July.  
Nissenan manzanita 
Arctostaphylos 
nissenana 

CNPS 1B 
 
BLM- Sensitive 
 
USFS Sensitive 

Rocky soils in closed-cone 
coniferous forests, chaparral, 
2,100 feet in Tuolumne 
County, but ranges between 
1,476 and 3,600 feet 
throughout its range.  

Low.  A single CNDDB record for the 
species is found in Tuolumne County 
and is not in the vicinity of the ditch 
system.  The species was not 
identified during surveys.  

Big scale balsamroot 
Balsamorhiza 
macrolepis  
 

CNPS 1B 

BLM Sensitive 

USFS Sensitive 

Sometimes serpentinite soils 
in chaparral, cismontane 
woodland, Valley and foothill 
grassland between 2,900-
4,700 feet.  Blooms March - 
June 

Low.  A single CNDDB record from 
1925 occurs in the vicinity of the 
Shaws Flat ditch system with an 
uncertain location at an elevation 
below the expected range for the 
species.   The species was not 
identified during surveys.  Although 
surveys may have been conducted 
outside the optimal bloom period for 
the species, it has a distinctive leaf 
that would have been found, if 
present.   Therefore, the species is 
unlikely to occur along the ditch 
system, but is included here due to 
the old species record in the CNDDB 
for consideration in evaluating access 
and staging areas. 

Mariposa clarkia 
Clarkia biloba ssp. 
australis 

CNPS 1B 

BLM Sensitive 

USFS Sensitive 

Serpentinite soils in 
chaparral, cismontane 
woodlands 1,200-4,800 feet. 
 Blooms April – July. 
 

Moderate.   CNDDB records for this 
species occur in the vicinity of the 
ditch system, primarily in potential 
access or staging areas in proximity 
to the Eureka ditch.  The species 
would be most likely to occur in 
serpentine areas along the 
Montezuma or Algerine/b/.  This 
species was not identified during 
surveys along the ditch system.   
Extensive populations of    Clarkia 
biloba ssp. biloba (common) is found 
along the San Diego Ditch.   

Beaked clarkia 
Clarkia rostrata 

CNPS 1B 

BLM Sensitive 

Cismontane woodlands, 
Valley and foothill grassland, 
900 feet in Tuolumne 
County, but ranges between 
200 and 1,650 feet 
throughout its range.  
Blooms April –May. 

Low.   The range for this species is 
generally below the project 
boundaries excepting the lowest 
segments of the Algerine and the 
(piped) Montezuma. Species was not 
found during surveys. 

Tuolumne button 
celery 
Eryngium 
pinnatisectum 

CNPS 1B Mesic soils in cismontane 
woodlands, lower montane 
coniferous forests, vernal 
pools.  Elevations 200 to 
2,700± feet.  Blooms May – 
August.  CNDDB records for 
the species occur between 
1,200 and 3,000 in Tuolumne 
County, although the species 
may occur down to the 230-
foot elevation. 

Low.   CNDDB records for the species 
occur in the general vicinity of the 
upper Soulsbyville Ditch and Table 
Mountain Ditch. However, moist 
and/or vernal pool habitat for the 
species does not occur on the ditch 
system.   However, the species could 
occur in appropriate habitat located in 
staging and access areas should in 
appropriate habitat.   Species was not 
found during surveys. 

Spiny-sepaled button 
celery 
Eryngium 
spinosepalum 

CNPS 1B Valley and foothill 
grasslands, vernal pools, 
500-900’ elevation.  Blooms 
April – June. 

Low.  Preferred habitat for the species 
does not occur directly along ditches, 
although it may be found in staging 
areas.    CNDDB occurrences in 
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Plant Species 
Name 

Status/a/ Habitat Likelihood of 
Occurrence/Location 

Tuolumne County occur well below 
the elevational boundaries of the 
project area.  Species was not found 
during surveys. 

Slender-stemmed 
monkeyflower 
Erythranthe filicaulis 
Formerly Mimulus 
filicaulis 

CNPS 1B 

BLM Sensitive 

USFS Sensitive 

Vernally mesic soils in 
cismontane woodlands, 
lower and upper montane 
coniferous forests, meadows 
and seeps, 2,045-5,520’ 
elevation.  Blooms April – 
August. 
 

Low.   Although suitable habitat 
exists, CNDDB records for the 
species do not occur in proximity to 
the ditch system (most are in the 
South County).  Species was not 
found during surveys. 

Parry’s horkelia 
Horkelia parryi 

CNPS 1B 

BLM Sensitive 

USFS Sensitive 

Ione formation and other 
soils in chaparral and 
cismontane woodland, 250’ 
to 3,500 feet.   Recorded at 
the 2,700-foot elevation in 
Tuolumne County. Blooms 
April – September.    
 

Low.  Although suitable habitat exists 
(excluding Ione formation soils), 
CNDDB records for the species do 
not occur in proximity to the ditch 
system. Species was not found during 
surveys, however it could occur within 
access or staging areas. 

Short-leaved hulsea 
Hulsea brevifolia 

CNPS 1B 

USFS Sensitive 

Granitic or volcanic, gravelly 
or sandy soils in lower and 
upper montane coniferous 
forests. 1,400 to 10,000 feet 
in elevation.  Blooms May – 
August 
   

Low.    Although suitable habitat 
exists, CNDDB records for the 
species do not occur in proximity to 
the ditch system (most are in the 
South County).  Species was not 
found during surveys. If present, the 
species would occur on volcanic 
outcrops. 

Munz’s iris 
Iris munzii 

CNPS 1B Cismontane woodlands, 
1000 to 2,600 feet in 
elevation.  Blooms: March – 
May 
 

 

Low.  No CNDDB records for the 
species occur in Tuolumne County 
Species was not found during 
surveys. 

Stebbin’s lomatium 
Lomatium stebbinsii 

CNPS 1B 

USFS Sensitive 

Gravelly, volcanic clay soils 
in chaparral and lower 
montane coniferous forests.  
3,748-7,800 feet elevation.    
Blooms March – May. 

Moderate to High.  CNDDB records in 
the vicinity of the ditch occur on 
volcanic ridges.    Volcanic ridges 
along the Eureka. 

Veiny monardella 
Monardella venosa 

CNPS 1B 

BLM Sensitive 

Heavy clay soils in 
cismontane woodlands, 
Valley and foothill 
grasslands.  Found at 860 
feet in Tuolumne County, 
although the species is found 
between 200 and 1,400 feet 
throughout its range. 

Low.   One CNDDB record in the 
county exists.    The species generally 
occurs below the elevation range 
within the project boundaries.    
Species was not found during 
surveys. The species has the 
potential to occur only along the 
lowest elevations of the Algerine 
ditch. 

Layne’s ragwort 
Packera layneae 
 
(formerly  
Senecio layneae) 

Threatened 
(FESA) 
 
Rare (CESA) 
 
CNPS 1B 
 

Chaparral, cismontane 
woodland, serpentinite or 
gabbroic, rocky, elevation 
650-3,300 feet.  CNDDB 
records for the species in 
Tuolumne County place it 
between the 850’ and 1,650-
foot elevation.  Blooms April 
– August.   

Low-Moderate.   CNDDB records for 
Tuolumne County are generally linked 
to chaparral with serpentine soils.   
Therefore, if found, the species would 
be most likely to occur in serpentine 
areas along the Montezuma or 
Algerine/b/.  Species was not found 
during surveys. 
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Plant Species 
Name 

Status/a/ Habitat Likelihood of 
Occurrence/Location 

 
Yosemite 
popcornflower 
Plagiobothrys torreyi 

var. torreyi 

CNPS1B Lower montane coniferous 
forest, meadows and seeps.  
The species has been found 
at the 4,560-foot elevation in 
Tuolumne County.  Blooms 
April – June.   

Low.   The single CNDDB occurrence 
record for this species is located 
outside the project boundaries and at 
an elevation above the range of the 
project area.  Species was not found 
during surveys. 

Red Hills vervain 
Verbena californica 

Threatened 
(FESA) 
 
Threatened 
(CESA) 
 
CNPS 1B 

Cismontane woodland, valley 
and foothill grassland, mesic, 
usually serpentinite seeps or 
creeks.  CNDDB records for 
the species in Tuolumne 
County place it between the 
850’ and 1,320-foot 
elevation. Blooms May – 
September. 

Low.  No CNDDB occurrence records 
for the species occur along the ditch 
system.   The species would be most 
likely to occur in moist, serpentine 
areas along the Montezuma or 
Algerine/b/.  The species was not 
identified during surveys. 

/a/   Species that are California Native Plant Society (CNPS) List 3 or List 4 are not considered special status 
pursuant to the significance threshold established herein, therefore, plants with this status are not included. 

/b/  As previously noted, serpentine-related soils are mapped in the vicinity of Montezuma ditch pipeline (Sections 
16, 17, 20, 21 and the southern half of Section 9, T1N, R14E)  and lower Algerine ditch (Sections 1 or 2, T1S, 
R14E). 

 
 

In addition to the preceding species, the following species were evaluated, but due to the 

species range was determined absent within the ditch system. 

 
Valley elderberry longhorn beetle (Desmocerus californicus dimorphus).  Elderberry 

shrubs (Sambucus sp.) are found throughout the ditch system.   The shrubs are considered 

habitat for the Valley elderberry longhorn beetle (VELB), a species listed as threatened 

under the federal endangered species act.  However, the US Fish and Wildlife Service has 

amended the range for this species to encompass areas in Tuolumne County below 500 feet 

in elevation16.   No portions of the TUD Ditch system addressed in this BRMS occur below 

500 feet in elevation.   Therefore, the project area is outside the range of this species and no 

impacts to the species will occur as a result of proposed Covered Activities. 

 
California black rail (Laterallus jamaicensis).   The species is listed as threatened pursuant 

to the California endangered species act, is a BLM Sensitive species, CDFW fully protected 

species, and USFWS Bird of Conservation Concern.   The 2012 DSS Case Study identifies 

the O’Neil Reservoir and Phoenix Reservoir as potential habitat for the California black rail.   

                                                 
16 https://ecos.fws.gov/ecp0/profile/speciesProfile?sId=7850#currentRange 
 

https://ecos.fws.gov/ecp0/profile/speciesProfile?sId=7850#currentRange
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This species occupies fresh emergent wetlands in the San Francisco Bay area, Sacramento-

San Joaquin Delta, coastal southern California at Morro Bay and a few other locations 

including the Salton Sea, and lower Colorado River area.   Tuolumne County is outside the 

range of this species.  Therefore, no impacts to the species will occur as a result of proposed 

Covered Activities. 

 

Covered Activities have the potential to directly and/or indirectly adversely impact those special 

species that are confirmed as present and those with potential habitat within the species’ range 

along the ditch system.     Disturbances include noise generation, vibrations, habitat (e.g., nest) 

disturbance during vegetation management, soil disturbances during grading or excavations, 

trampling and similar actions.    

 

In response, the following mitigation measures are proposed:  

 
Mitigation Measure BIO-4 Preconstruction Surveys and Nest Management - Birds 
This measure requires surveys prior to commencing Covered Activities occurring during the 

nesting season for birds protected pursuant to the Migratory Bird Treaty Act and establishes 

appropriate avoidance provisions should nesting bird species be discovered. 

 
Mitigation Measure BIO-5 Preconstruction/Focused Surveys, Avoidance and Minimization 
Measures (Bats)    This measure establishes the conditions under which biological surveys are 

required to address potential special status bat species, the scope of such studies, avoidance 

measures necessary to protect bats, and sets a performance standard of no net reduction in the 

size or viability of a local sensitive species population. 
 
Mitigation Measure BIO-6 Preconstruction Surveys, Avoidance and Minimization 
Measures:  Western pond turtles (WPT)    This measure establishes the conditions under 

which biological surveys are required to address western pond turtles, the timing for such 

studies, avoidance measures necessary to protect turtles, and sets a performance standard of 

no net reduction in the size or viability of a local sensitive species population. 
 
Mitigation Measure BIO-7 Preconstruction Surveys:  Amphibians [California red-legged 
frogs (CRLF), Foothill yellow-legged frogs (FYLF)] This measure establishes the conditions 

under which biological surveys are required to address CRLF and FYLF, the timing for such 
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studies, avoidance measures necessary to protect frogs, triggers for requiring additional 

environmental review (e.g., presence of breeding CRLF), and sets a performance standard of no 

net reduction in the size or viability of a local sensitive species population. 
 
Mitigation Measure BIO-8 Preconstruction Surveys:  Tunnels (Bats, arachnids, snails, 
crustaceans)  This measure establishes the requirement to preform biological surveys for bats, 

special-status arachnids (spiders), snails and crustaceans known to inhabit tunnels prior to 

undertaking work within tunnels and sets a performance standard of no net reduction in the size 

or viability of a local sensitive species population. 
 
Mitigation Measure BIO-9 Preconstruction Surveys:  Special Status Species with Low 
Potential to Occur within the Study Area (Western bumble bee, burrowing owl, California 
tiger salamander, Blainville’s (Coast) horned lizard, ringtail cat and American badger) 
This measure establishes standards for when surveys for species with a low potential to occur 

along or adjacent to the ditch system will occur, creates a trigger for when additional 

environmental review is necessary (e.g., presence of breeding California tiger salamander, a 

need to destroy a burrowing owl burrow), and sets a performance standard of no net reduction in 

the size or viability of a local sensitive species population. 
 
Mitigation Measure BIO-10 Special Status Plants   This measure establishes when focused 

botanical surveys are required, avoidance measures for special status plant populations if 

discovered,  protocols to follow if special status plant populations cannot be avoided 

(transplanting, seed collection) and sets a performance standard of no net reduction in the size 

or viability of a local sensitive species population. 

 
Mitigation Measure BIO-16:  Avoid Inadvertent Trapping During Construction   This 

measures requires implementation of a work site best management practice requiring either 

covering, or the installing escape “ramps” in, steep-sided excavations to allow for the escape of 

animals that may become trapped. 

 
Mitigation Measure BIO-17:  Implement Work-Site BMPs   This measure addresses work site 

best management practices to minimize attracting common and special status species to the 

work site including avoiding food and food-related trash to accumulate, minimizing accidental 

kills (e.g.,  speed limits for equipment), equipment maintenance and hazardous material spill 
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avoidance and clean-up to protect water quality, covering exposed soils, and inspecting stored 

materials prior to use for possible animal habitation. 

 
Mitigation Measure BIO-18:  Minimize the spread of invasive species   This measure 

requires that erosion control and construction materials be free of noxious weeds and that 

equipment be cleaned to prevent transfer of invasive species between work sites.   
 
Mitigation Measure BIO-21:  Hours of Construction   This measure calls for work hours to 

occur during daylight (except during emergencies) as necessary to minimize impacts to 

nocturnal species (e.g., bats). 

 
Mitigation Measure BIO-24:  BLM Lands (Special Provisions) Pesticide Use   This measure 

reflects U.S. BLM regulations related to the use of pesticide application. 

 
Proper implementation of these measures is expected to reduce potentially significant direct 

and/or indirect adverse impacts to special status species associated with ditch maintenance 

activities to a level of less than significant.   

 

In addition, it is noted that ongoing monitoring to ensure that mitigation measures are being 

appropriately applied and to assist in gathering feedback to facilitate future amendments to the 

BRMS is essential to the successful implementation of these measures.   The following 

mitigation monitoring provisions are included: 

 

Mitigation Measure BIO-1 Annual Ditch Maintenance Activity Biological Surveys  This 

measure requires a qualified biologist to review the annual list of ditch maintenance activities for 

the upcoming ditch maintenance “season,”   conduct biological surveys for plant species with 

potential to occur (during the appropriate blooming period), identify sensitive habitats, flag 

sensitive resources for avoidance and pre-construction fencing, evaluate the composition of 

native oaks requiring mitigation and determine whether or not jurisdictional wetlands or riparian 

habitats are present and may be affected. 

 
Mitigation Measure BIO-2 Environmental Awareness, In-House Training   This measure 

provides for an in-house, half-day training for TUD staff involved in undertaking Covered 

Activities to review requirements of the BRMS, identify sensitive species and habitats, become 



 

129 

 

familiar with avoidance measures and provide feedback for refining avoidance and minimization 

measures in future revisions to the BRMS.    

 

Mitigation Measure BIO-3 Updates/Adaptive Management    This measure requires updates 

of the BRMS at least once every five years to ensure consistency with changing regulations 

applicable to biological resources and to evaluate how the minimization and avoidance 

measures included in the BRMS are function in the field and whether or not amendments to 

those procedures are necessary. 

 
Mitigation Measure BIO-11 Environmental Awareness Preconstruction Field Training   

This measure requires on-site training prior to commencing Covered Activities to provide 

awareness of the sensitive biological resources and special construction provisions that are 

applicable to the proposed activity and allow for questions and refinements prior to commencing 

work. 

 
Mitigation Measure BIO-20:  On-Site Biological Monitor   This measure addresses special 

circumstances where the sensitivity of a biological resources present or likely to be present on 

site calls for ongoing monitoring by a professional biologist during Covered Activities. 

 

In addition to direct impacts, direct and cumulative impacts also may result from Covered 

Activities, specifically, ditch piping.    Many special status bat species hunt over water and rely on 

available water to survive; many of the special status tunnel-dwelling crustaceans, arachnids 

and snails also rely on the presence of moisture for survival; and ringtail cats are nearly always 

found in association with riparian habitat.   The biological value of the ditch to these species is 

as a water source.     Lining the ditch system retains open water available to the species.   

However, piping the ditch removes access to water for these species – a potentially significant 

adverse impact.      Animals may travel from piped ditch segments to unpiped ditch segments in 

locations where piping occurs along the ditch in isolated segments (e.g., as may be necessary to 

accommodate a road crossing or to repair a slope failure), however, where long expanses of 

piping occurs; where piping takes place in habitats where species cannot re-locate (e.g., tunnel-

dwellers); or in locations where species are less mobile over long distances (e.g., turtles, frogs); 

impacts of piping may be significant and adverse.    

 

To address this potential impact, Mitigation Measure BIO-28 (Maintain a Minimum of 70% 
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Open Ditch Accessible to Wildlife/Total Ditch Piping Limit 30%) is proposed.   Approximately 

18.3% of the ditch system is currently piped.   The proposed mitigation measure limits the total 

amount of ditch piping that may occur throughout the ditch system to 30% of the ditch system.   

Increases above this amount may be permitted, but only after additional biological evaluation 

and an amendment or addendum to this environmental document. 

 

Some potential impacts to sensitive species do not rise to the level of significantly adverse.   For 

example, preconstruction surveys conducted as required mitigation may identify the presence of 

special status species that result in project delays.   Recommended measures to avoid delays, 

while not mandatory for avoiding a potentially significant adverse impact, are recommended to 

avoid potential project delays.    Recommendation BIO-33 Proactive Biological Surveys calls 

for undertaking focused botanical surveys along some portions of the ditch system during the 

blooming period for specific plant species within a wider area than was undertaken in 

conjunction with biological studies conducted for this project (i.e., to encompass potential 

staging and access areas).     In addition, surveys for California red-legged frogs within the 

ponds and reservoirs of the TUD system are recommended. 

 

Other measures are recommended and are not required because they do not occur on land 

owned by TUD, require cooperation with another agency, or provide an opportunity to involve the 

community and/or educational institutions in managing biological resources along the ditch 

system.    These include: 

 

Recommendation BIO-31 (Pond/Reservoir Improvement Program)    This recommendation 

calls for reducing populations of non-native turtles within the TUD ditch system by partnering 

with the Columbia College Natural Resources Department (subject to authorization from 

Columbia College) to remove or relocate non-native turtles from the San Diego Reservoir to 

improve habitat for the native western pond turtle, posting signs at reservoirs and ponds to 

discourage dumping unwanted non-native pet turtles, and enhancing turtle habitat, where 

feasible, by allowing for downed logs to remain in ponds where  such actions allow for 

maintaining water quality.   Similarly, the program identifies methods for controlling Canada 

goose populations humanely and using existing federal permits to assist in improving water 

quality. 
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b) Have a substantial adverse effect on any riparian habitat or other sensitive natural community 

identified in local or regional plans, policies, regulations or by the California Department of 

Fish and Game or US Fish and Wildlife Service? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

For the purpose of this analysis, three parameters were used to establish “riparian habitat or 

other sensitive natural communities”: 

 

Riparian Habitat  
For the purposes of this analysis, “riparian habitat” is a vegetation community that includes a 

predominance of hydrophytic (water tolerant/dependent) trees and/or shrubs17.    Based on 

biological site surveys along the ditch system, riparian communities primarily included at least 

one of the following:   big-leaf maple (Acer macrophyllum), alder (Alnus sp.), ash (Fraxinus sp.), 

creek dogwood (Cornus sericea), willow (Salix sp.) and sometimes Valley oaks (Quercus 

lobata).  Potential impacts to these communities shall be considered a potentially significant 

adverse impact.    It is noted that blackberry thickets also may be common in riparian habitats, 

but also occurs outside riparian habitats. Throughout the ditch system, non-native blackberries 

(Himalayan blackberries, Rubus armeniacus) have replaced most native blackberries.    

Blackberry thickets are discussed in the “wetlands” section of this analysis (Paragraph c).   

 

State Rarity Ranking System 
The California Department of Fish and Wildlife (CDFW) has adopted a state ranking system for 

evaluating the relative sensitivity of vegetation communities in California as follows18: 

 

                                                 
17 Obligate hydrophytes that are almost always found in wetlands and deepwater habitats and facultative wetlands 

species that occur more in wetlands than in uplands 
18 Uncertainty about the rank of an element is expressed as a range of values:  S2S3 means the rank is somewhere 

between S2 and S3. S2? represents more certainty than S2S3, but less certainty than S2. 
 

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=10319


 

132 

 

S1 = Critically Imperiled.  Critically imperiled in the state because of extreme rarity (often 5 or 

fewer populations) or because of factor(s) such as very steep declines making it especially 

vulnerable to extirpation from the state.   

 

S2 = Imperiled.  Imperiled in the state because of rarity due to very restricted range, very few 

populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to 

extirpation from the state.    

 

S3 = Vulnerable.   Vulnerable in the state due to a restricted range, relatively few populations 

(often 80 or fewer), recent and widespread declines, or other factors making it vulnerable 

to extirpation from the state.    

 
S4 = Apparently Secure.   Uncommon but not rare in the state; some cause for long-term 

concern due to declines or other factors.    

 
S5 = Secure.  Common, widespread, and abundant in the state. 

 

For the purposes of this analysis, vegetation communities ranked as S1, S2, or S3 are 

considered “sensitive” communities.     Potential impacts to a vegetation community ranked S1, 

S2, or S3 is therefore considered a potentially significant adverse impact. 

 
Tuolumne County Wildlife Project Vegetation Inventory (1987) 
This resource,  previously incorporated by reference, identified the relative composition of most 
vegetation communities in Tuolumne County including those of limitied distribution and, 
therefore, considered sensitive.   Potential impacts to those vegetation communities identified as 
sensitive pursuant to the vegetation inventory are, therefore, considered potentially significant 
adverse impacts. 
 
As detailed in the BRMS, the following sensitive natural communities occur along the ditch 
system:   
 
Riparian Habitats and Sensitive Natural Communities Occurring Along the Ditch System 

As described in the BRMS, the riparian and sensitive natural communities identified along the 

ditch system include the following (detailed accounts of each are found in the BRMS): 
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Table 12:   Sensitive Communities Found Along the Ditch System 

Sensitive 

Community 

General Location Along the 

Ditch System/a/ 

Basis for Consideration as a 

Sensitive  Community 

Valley oak woodlands Isolated and scattered stands of 
Valley oak woodlands occur along 
the Table Mountain Ditch (eastern 
end) and the Shaws Flat Ditch (east 
of Shaws Flat School Road).   Also 
many of the system’s ponds and 
reservoirs. 

Often associated with riparian habitats 

State Rarity:  S3 (Vulnerable)  

Limited acreage per the Tuolumne County 
Wildlife Project vegetation inventory 

Big-leaf maple forest/ 
Acer macrophyllum 
alliance 

 

This community is found along 
portions of the Eureka and Upper 
Columbia ditches and in isolated 
pockets along other ditch segments. 
 

Often associated with riparian habitats 

State Rarity:  S3 (Vulnerable)  

 
Limited distribution per the Tuolumne County 
Wildlife Project vegetation inventory (where it 
is classified as Montane riparian woodland) 

 

Common monkey-
flower seep/Mimulus 
guttatus herbaceous 
alliance 
 

Eureka Ditch in association with 

volcanic outcrops. 

State Rarity:  S3? (May be vulnerable) 

(Generally associated with wetlands, see 

paragraph c) 

Willow thickets/Salix 
thickets  
 

Primarily in isolated pockets system-

wide and In association with 

reservoirs and ponds.  

Associated with riparian habitats 

State Rarity:  S3 (Vulnerable), considered 

riparian vegetation 

 

Reservoirs and 
ponds/b/ 

• O’Neil Reservoir 
• Blue Gulch Reservoir 
• Matelot Reservoir  
• Columbia Water Treatment 

Plant Pond 
• Ponderosa Hills Water 

Treatment Plant Pond 
• Tuolumne Water Treatment 

Plant Reservoir 
• Weber-Armstrong Reservoir 
• Kincaid Reservoir 
• Lakewood Reservoir  
• Phoenix Reservoir  
• San Diego Reservoir 
• Big Hill Treatment Plant 

Reservoir/c/ 

Supports riparian vegetation  

Limited acreage per the Tuolumne County 

Wildlife Project vegetation inventory  

Ditch Randoms System-wide Support riparian vegetation 

/a/ Pockets of these communities may occur in other locations along the system.    This list is not all encompassing. 

/b/ The Monte Grande Water Treatment Plant Reservoir has minimal vegetation 
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/c/   Very limited vegetation 
 

Riparian or other Sensitive Natural Communities that May Occur in Association with Staging and 

Access Areas 

Habitats potentially occurring in association with staging and access areas, but not found along 

the ditch system itself, include the following sensitive habitats.   Detailed accounts of each are 

found in the BRMS: 

Table 13:   Sensitive Natural Communities with Potential to Occur in Staging or Access 
Areas 

Sensitive Natural Community State Ranking 

Common or white-leaf manzanita/Arctostaphylos manzanita 
shrubland alliance 
 

State Rarity:  S3? (May be 
vulnerable) 
 

Toyon chaparral/Heteromeles arbutifolia shrubland alliance 

 

State Rarity:  S3 (Vulnerable) 

 

Incense cedar forest/Calocedrus decurrens Association 

 

State Rarity S3 (Vulnerable) 

 

Fremont cottonwood forest/Populus fremontii forest alliance 

 
Associated with riparian habitats 

State Rarity:  S3 (Vulnerable) 

Black cottonwood forest/ Populus trichocarpa alliance 

 
Associated with riparian habitats 

State Rarity:  S3 (Vulnerable) 

Buttonwillow thickets/Cephalanthus occidentalis 

 
Associated with riparian habitats 

State Rarity:  S2 (Imperiled) 

Fremont’s goldfields/vernal pool goldfields (Lasthenia fremontii) 
– bristled/doublehorn downingia [Downingia (bicornuta)] 
association  
 

State Rarity:  S3 (Vulnerable) 

(Generally associated with wetlands, 

see paragraph c) 

Fremont’s tidy tips (Layia fremontii) – blow wives (Achyrachaena 
mollis) association  
 

State Rarity:  S3? (May be 

vulnerable) 

NOTE:   Native oak woodlands and federally protected wetlands are addressed in paragraph e. 
 

Covered Activities have the potential to adverse impact these habitats through direct disturbance 

from equipment, vegetation management (i.e., removal), inadvertent trampling or indirect 



 

135 

 

hydrological impacts (see Hydrology and Water Quality for additional analysis).   Mitigation 

measures to avoid impacts and to compensate for unavoidable impacts are:    

 
Mitigation Measure BIO-12 Minimizing Disturbance Areas:  Fencing and Water Quality 
Protection Areas   The primary method of mitigation for biological resources pursuant to this 

program is avoidance.   To achieve avoidance, fencing off identified sensitive resources, 

including riparian habitats and sensitive natural communities identified herein using brightly-

colored fencing to remain in place throughout construction activities is one of the primary tools 

for achieving avoidance.    In addition, measures addressed in the Hydrology and Water Quality 

Section of this report further address protecting water quality within those communities 

associated with streams (See Mitigation Measure BIO-13 – Best Management Practices for 
Water Quality). 

 
Mitigation Measure BIO-15 Impacts to Riparian Habitats   This measure requires acquisition 

of CDFW Streambed Alteration Agreement in compliance with Section 1602 of the California 

Fish and Game Code. 

 

Mitigation Measure BIO-30  Sensitive Natural Communities:  Riparian Vegetation  and 
other Natural Communities When riparian vegetation cannot be fully avoided, this measure 

requires that native riparian trees and shrubs removed in conjunction with Covered Activities 

and/or determined to be likely to die or be substantially impacted by the Covered Activity (as 

determined by a qualified biologist or registered professional forester or equivalent) shall be 

replanted at a 3:1 ratio at the nearest pond or reservoir in the system and achieving a 75% 

survival rate after seven years.   For all other sensitive natural communities identified in Tables 
11 and 12, the measure establishes limits to habitat disturbance and requires a minimum 3:1 

compensation requirement for disturbing any sensitive habitats. 

 

Mitigation Measure BIO-22 Return Temporarily Disturbed Areas to Pre-Project Conditions 
This measure requires that all temporarily disturbed areas be returned to pre-project conditions 

upon completion of construction. 

 

In addition to the preceding, to ensure that the accumulation of incremental disturbances does 

not reach the level of a cumulatively significant adverse impact on sensitive communities over 
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the duration of the proposed project, the following mitigation measures are included: 

 

Mitigation Measure BIO-26 One Acre Disturbance Limit   This measure limits disturbances to 

previously undisturbed soils and vegetation to one acre in conjunction with Covered Activities, 

except as otherwise provided.    Additional disturbance is subject to an amendment or 

addendum to this analysis. 

 

Mitigation Measure BIO-27 Staging and Access Area Limit   Similar to BIO-26, this measure 

prohibits grading and vegetation removal outside the boundaries of existing roadways and the 

creation of new roadways without additional environmental review (i.e., amendment or an 

addendum to this environmental document).  

 

Proper implementation of these measures is expected to minimize impacts to riparian and 

sensitive natural communities to a level of less-than-significant. 

 

As with all mitigation measures included in this section, Mitigation Monitoring Measures BIO-
1, 2, 3 and 11 as detailed in paragraph a (above) are included herein to ensure the proper 

implementation of these measures. 

 
In addition to required mitigation measures, it was noted during field surveys that extensive 

stands of some non-native invasive species is displacing native communities along several ditch 

segments.    As an example, non-native broom along the Upper Columbia Ditch is spreading 

rapidly and displacing native shrub species along the ditch system.    Much of this land is under 

private ownership.     Covered Activities do not appear to have a direct nexus with the 

introduction and spread of the non-native broom.    However, when Covered Activities are 

undertaken along ditch segments where extensive non-native invasive species are present, 

available measures should be incorporated to the maximum extent feasible to assist in slowing 

the spread of invasive non-natives.    Therefore, the following is proposed: 

 

Recommendation BIO-32 (Invasive Species Control) This recommendation encourages 

coordination with the UC Cooperative Extension to allow that agency to undertake experimental 

(or proven) means for controlling various non-native invasive plant and/or insect populations 

along the ditch system where such measures will not impact water quality. 
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c) Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of 

the Clean Water Act (including, but not limited to, marsh, vernal pool, coastal, etc.) through 

direct removal, filling, hydrological interruption, or other means? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X    

 
For the purpose of this analysis, it is important to distinguish between wetlands and jurisdictional 

wetlands.   Not all wetlands are jurisdictional.    Some wetlands are subject to Section 404 of the 

federal Clean Water Act.   Wetlands that are subject to regulation pursuant to Section 404 of the 

federal Clean Water Act are “jurisdictional wetlands.”    However, non all wetlands are subject to 

Section 404 of the federal Clean Water Act.   Some wetlands are exempt from Section 404 of 

the Clean Water Act.        

 

As noted in the TUD Ditch Sustainability Study (DSS) and Biological Resources Management 

Strategy (BRMS), previously incorporated by reference, the issue of whether or not ditches in the 

TUD system as jurisdictional wetlands or may give rise to jurisdictional wetlands is unclear and   

subject to ongoing legal interpretations and changing policy and regulatory guidelines over time. 

Those issues relevant to ditches and the applicability of Section 404 of the federal Clean Water 

Act as applied to this analysis (and current as July 2017) are summarized as follows:   

 
Ditches as Jurisdictional Wetlands (Subject to Section 404 of the federal Clean Water Act) 
The federal Clean Water Act (CWA) provides guidance for the restoration and maintenance of 

the chemical, physical, and biological integrity of the nation's waters.   Section 404 of the CWA 

establishes a permit program administered by United States Army Corps of Engineers (USACE) 

regulating the discharge of dredged or fill material into “waters of the United States” (WOTUS), 

including wetlands.    Section 401 of the CWA requires that an applicant for a federal license or 

permit that allows activities resulting in a discharge to WOTUS must obtain a state certification 

that the discharge complies with other provisions of CWA. The Regional Water Quality Control 

Boards administer the Section 401 certification program in California.  The guidelines allow the 

discharge of dredged or fill material into the aquatic system only if there is no practicable 

alternative that would have less adverse impacts. 
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As of this writing (July 2017), the rules regulating implementation of Section 404 of the federal Clean 

Water Act are in flux due to the transition from the Obama Administration to the Trump 

Administration.   To ensure legal defensibility in the application of Section 404 of the federal Clean 

Water Act to ditch maintenance activities, an opinion was obtained from TUD’s legal counsel to 

guide TUD’s implementation of Section 404 of the CWA.      That guidance is as follows and is 

applied herein: 

 

Generally, Section 404 of the Clean Water Act requires a permit whenever a person intends to 

discharge dredged or fill material into navigable water. “Navigable water” is later defined as 

“waters of the Unites States,” and “waters of the United States” is later defined by rule in the 

Code of Federal Regulations.  

 

The definition of “waters of the United States” in the Code of Federal Regulations (CFR) has 

generated significant litigation for decades, and as a result, frequently changes. In the past, 

most ditches (irrigation, drainage, and similar man-made water conveyance structures) have not 

been regulated under Section 404 as they have not been considered “waters of the United 

States” or were considered exempt.   

 

The Obama Administration proposed and adopted a new rule in 2015 that would have expanded 

the definition of “waters of the United States” to potentially include many ditches within the 

definition of “waters of the United States,” but that new rule was challenged in court by 27 states 

and the implementation and enforcement of that new rule has been stayed nationwide. The 

current Trump Administration has indicated the new rule may be rescinded and replaced with 

another rule. Some have speculated the Trump Administration rule will not be as far reaching as 

the Obama Administration rule. Regardless of what happens to the Obama rule or the potential 

Trump rule, the rule that was in effect immediately prior (“Prior Rule”) to the Obama rule being 

adopted remains the law of the land.  

 

Under the Prior Rule, most ditches remain exempt from 404 regulation, which would potentially 

include all of TUD’s ditch system.  However, it is possible that some of TUD’s ditch system would 

be jurisdictional depending upon whether the Obama rule ultimately goes into effect.  Due to the 

extreme uncertainty of how “waters of the United States” will be defined in the future, it would be 

premature and inappropriate at this time to make a blanket determination on the status of all of 
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TUD’s ditches knowing that a new rule, or rules, will be issued in the future that will render moot 

any determination made in this document. Instead, whether or not a ditch is jurisdictional will be 

made on a case-by-case basis at the time, and using the applicable definition in effect at that 

time, work is proposed for a TUD ditch. If a ditch is determined to be exempt or otherwise non-

jurisdictional, work will proceed without a 404 permit. If a ditch is determined to be jurisdictional, 

then the appropriate steps will be taken, which will include the acquisition of any necessary 

permits, before the work commences. 

 

In addition to the preceding legal opinion, a regulatory guidance letter (RGL) issued by the 

USACE in 2007 relative to ditches (i.e., the current “Prior Rule”) is included in Appendix E of the 

BRMS and provides further insight (USACE RGL 0-02).    

 

Wetlands Resulting from Ditch Leaks 
“Leaky ditch wetlands” are areas downslope from an irrigation ditch that meet the definition 

of a wetlands in accordance with the USACE wetland delineation manual where the 

“hydrology is due solely to leakage from the canal.”    These wetlands are not considered 

jurisdictional pursuant to Section 404 of the federal Clean Water Act as formally 

determined by the USACE in USACE Regulatory Branch Memorandum 2004-03, the 

“Leaky Ditch” Wetlands Memorandum (See BRMS Appendix E).     Such wetlands are 

considered artificially irrigated wetlands.  Accordingly, such wetlands are not considered to 

be waters of the US.     Per the TUD DSS, based on 2011 wetland surveys, wetlands 

downslope of ditches were sparse in the system, the majority of them were found where 

cattle, tree wells, or ground squirrel burrows, had compromised ditch banks.  Such 

wetlands are typically not protected by the USACE and are not considered subject to 

Section 404 of the federal Clean Water Act herein. 

 
In accordance with the preceding guidance, the applicability of Section 404 of the CWA will be 

determined on a case-by-case basis for Covered Activities.     In general, some Covered 

Activities may have the potential to result in fill of jurisdictional wetlands.   Where necessary, 

replacement of waters or wetlands will be equivalent to the nature of the habitat lost, and will be 

provided at a suitable ratio to ensure that, at a minimum, there is no net loss of habitat acreage 

or value.   The replacement habitat will be set aside in perpetuity for habitat use.   This mitigation 

strategy and monitoring provisions to ensure proper implementation is as follows: 
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Mitigation Measure BIO-14 Waters of the United States/Waters of the State   This measure 

calls for a qualified biologist to determine, prior to undertaking individual Covered Activities, 

whether or not project actions may affect waters of the United States or waters of the State 

(including vernal pools and other seasonal wetlands) in the vicinity of the work area and 

determine the acreage of effects, if any.   Delineations will be conducted in accordance with 

methods established in the USACE Wetlands Delineation Manual and Arid West Supplement, 

current editions.   Delineations will be submitted to the USACE for verification.   Project design 

will minimize effects on waters of the United States and waters of the State and will employ best 

management practices to avoid indirect effects on water quality. 

 

Where necessary, TUD will obtain Section 404 and Section 401 permits and comply with all 

permit terms.    The acreage, location, and methods for compensation will be determined during 

the permitting process.    TUD will adhere to a “no net loss” basis of the acreage of wetlands and 

other waters of the U.S. and waters of the State that will be removed and/or degraded.     

 

Wetland habitat will be restored, enhanced, and/or replaced at an acreage and location and by 

methods agreeable to the USACE, Central Valley Regional Water Quality Control Board, as 

jurisdictionally appropriate.  The replacement of waters or wetlands will be equivalent to the 

nature of the habitat lost, and will be provided at a suitable ratio to ensure that, at a minimum, 

there is no net loss of habitat acreage or value.   The replacement habitat will be set aside in 

perpetuity for habitat use. 

 

Compensation may also include purchasing credits from a Corps and/or California Department 

of Fish and Wildlife-approved mitigation bank at a ratio prescribed in the applicable Section 404 

Permit (or Streambed Alteration Agreement) as necessary to achieve no net loss of waters of 

the U.S.  For waters of the state, compensation may be through the National Fish and Wildlife 

Foundation Sacramento District California In-Lieu Fee Program. 

 

As noted, the BRMS emphasizes avoidance.    As described in paragraph b, avoidance 

measures include:  Mitigation Measure BIO-12  Minimizing Disturbance Areas:  Fencing 
and Water Quality Protection Areas to “fence off” sensitive habitats and ensure their 

avoidance during construction, the application of Mitigation Measure BIO-13  Best 
Management Practices Water Quality  (BMPS) Water Quality (Including 
NOI/NPDES/SWPPP)  requiring erosion control measures to protect water quality, avoid fill and 
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confirm acquisition of all necessary state permits, Mitigation Measure BIO-15:  Impacts to 
Riparian Habitats to acquire Streambed Alteration Agreements with CDFW when necessary,  

and Mitigation Measure BIO-17  Implement Work Site BMPs providing for protecting water 

quality from hazardous material leaks and spills. 

 

As with all mitigation measures included in this section, Mitigation Monitoring Measures BIO-
1, 2, 3 and 11 as detailed in paragraph a (above) are included herein to ensure the proper 

implementation of these measures. 

 

Proper implementation of all of the preceding is expected to minimize the potential impacts to 

wetlands and other Waters subject to Section 404 of the federal Clean Water Act to a level of 

less-than-significant. 

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

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

native wildlife nursery sites? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 
The use of native wildlife nursery site is discussed in paragraph a (see “bats”).   The use of the 

ditch system as a potential dispersal corridor for California red-legged frog, foothill yellow-legged 

frog, and western pond turtle also is discussed in paragraph a where appropriate mitigation is 

identified.  In addition to those impacts and mitigation measures, a portion of the Upper 

Columbia Ditch is located within critical deer winter range according to the Tuolumne County 

Wildlife maps.    The ditch system does not present a deterrent to deer movements and provides 

a dependable source of water for local deer.   However, Covered Activities include potential 

fencing along portions of the ditch system.    Fencing has the potential to create a barrier for 

deer or otherwise cause significant injury to deer attempting to pass through fencing – a 

potentially significant adverse biological impact to resident migratory deer.      

 

To address this potential impact, Mitigation Measure BIO-23   Deer Friendly Fencing- Upper 
Columbia Ditch is proposed.   The measure requires review and approval of proposed fencing 
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by a qualified biologist within critical deer winter range prior to installation.   Recommended 

designs are provided as part of the mitigation measure. 
 
As with all mitigation measures included in this section, Mitigation Monitoring Measures BIO-
1, 2, 3 and 11 as detailed in paragraph a (above) are included herein to ensure the proper 

implementation of this measure. 

 

Proper implementation of all of the preceding measures is expected to reduce the potentially 

significant adverse impact to a level of less-than-significant. 

 

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

preservation policy or ordinance?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Tuolumne County does not have an adopted tree preservation ordinance.   The state has 

adopted Public Resources Code 21083.4 addressing the conversion of oak woodlands 

statewide.    PRC 21083.4 is used as the applicable threshold of significance herein.   Impacts to 

oak woodlands protected pursuant to PRC 21083.4 shall be considered potentially significant.   

 

PRC 21083.4 requires counties, as part of the CEQA process to determine whether a project 

within its jurisdiction may result in a conversion of oak woodlands that will have a significant 

effect on the environment and, if a county determines that there may be a significant effect to 

oak woodlands, to mitigate pursuant to the guidelines in that section.    Tuolumne County 

currently does not have a formally adopted program for implementing PRC Section 21083.4. 

 

Pursuant to PRC 21083.4 an “oak” is a native tree species in the genus Quercus, not designated 

as Group A or Group B commercial species pursuant to regulations adopted by the State Board 

of Forestry and Fire Protection pursuant to Section 4526, and that is 5 inches or more in 

diameter at breast height.   For Tuolumne County, that includes all native species of Quercus 

occurring in the county, excepting California black oak (Quercus kelloggii)—a designated 

commercial species.     
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Therefore, oak woodlands composed of the following in pure or mixed stands are subject to 

PRC 21083.4:  Canyon live oak (Quercus chrysolepis), live oak (Quercus wislizeni), scrub oak 

(Quercus berberidifolia), Oregon oak (Quercus garryana), blue oak (Quercus douglasii), Valley 

oak (Quercus lobata) and other native oaks.  An oak woodland is a group of these trees with a 

canopy cover of at least 10% encompassing at least two acres.19 

 

The provisions of PRC 21083.4 do not apply to cities.    Therefore, compliance with this section 

of the PRC is applicable for those ditch segments within Tuolumne County, but inapplicable to 

those segments within the City of Sonora. 

 

Two Covered Activities have the potential to adversely impact native oak woodlands:    

• Vegetation management (for fire fuel load reduction) and,  

• Ditch lining.    The potential hydrological impacts associated with ditch lining are detailed 

in the “Hydrology and Water Quality” portion of this study. 

 

Vegetation Management 

Vegetation management for fuel reduction is discussed in the Aesthetics section of this study.   

In summary, the following mitigation measure is required to allow for fire fuel management 

without removing living trees: 

 

Mitigation Measure AES-8 Vegetation Management   This measure calls for  
Retaining stumps for ditch integrity when hazard trees are removed, and for following CALFIRE 

and FireSafe Council guidelines for fuel reduction management including retaining living native 

trees (excepting those designated as hazardous trees), limbing living trees up to 6’ to 8’ above 

ground level, provided that pruning of live branches does not extend up the tree trunk more than 

1/3 the height of the tree or remove more than one-third of the live crown, and minimum 

horizontal space between the edges of shrubs rather than removing all understory as necessary 

to prevent the formation of a fuel ladder.  
 

Proper implementation of this measure is expected to reduce impacts to native oak woodlands 

related to fire fuel management to a level of less than significant. 

                                                 
19     Tuolumne County Ordinance Code Section 9.24.020, California Board of Forestry and Fire Protection.  10% 

canopy cover applies to the individual stand of vegetation and not to the entire project site; therefore the project 
site may include one or more oak woodlands.   Oak trees of any size are to be considered in calculating canopy 
cover. 
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Ditch Lining 

The DSS Case Study (Stantec, 2012) undertook a study of oaks along the ditch system.   Based 

on Stantec’s literature searches, Ted Swiecki, Ph.D., a recognized as a statewide expert on 

California oaks and principal investigator on all Phytosphere Research Projects, and Rendell 

Frizell and Bernadette Bezy, both local foothill arborists accustomed to working in canal 

environments, actual published oak–water-gunite interaction studies are lacking. Therefore, 

Stantec’s analysis of TUD facilities and their interactions with oaks is based on a Stantec 

arborist’s reconnaissance-level survey of the entire canal system (2011), Stantec’s experience 

on similar foothill systems (i.e. Nevada Irrigation District, Placer County Water Agency, and 

Meadow Vista County Water District), information from local biologists and regional experts, and 

published literature to the extent feasible and applicable.     

 

The study did not look at soil types, water depth, or root health, but described and identified oak 

and gunite patterns to the extent feasible along the TUD ditch system, assessed oak ecology 

along the system, and provided conservative recommendations for oak protection given the 

number of unknown variables surrounding the system and site-specific oak ecology.   Based on 

all of the preceding, evidence was found that some oak deaths could be related to either ditch 

piping or ditch lining20.   The summary results of that 2012 study are included in Appendix E and 

summarized as follows: 

 
• Based on reconnaissance level surveys of the ditch system where gunite was applied on 

over 25 miles of ditches, the majority of the system traverses apparently unaffected 

healthy forests. 

• The upper reaches of the ditch system traverses healthy coniferous forests, canyon live 

oak forests, and mixed coniferous woodlands.  

• The middle reaches of the ditch system traverses extensive interior live oak woodlands, 

blue oak grey pine woodlands, and blue oak savannas. 

                                                 
20  According to anecdotes from Dale Keyser, a local biologist with many years of experience in Tuolumne 

County, when a section of the Montezuma Ditch was piped in the late 1980’s/early 90’s, using a polyethylene 
and an iron ductile pipe (i.e. 100% enclosure of the ditch), the blue oaks in the area experienced nearly 
100% mortality above and below the piping. This study did not encompass previously piped areas because 
the key question at hand is the effect of gunite (or partial root coverage with shotcrete) on oaks, rather than 
complete canal enclosures by pipes. However, it is important to note that Mr. Keyser observed motility in the 
vicinity of pipes below and above the canal area (DSS Case Study) 
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• Different species of oaks were potentially affected by ditch lining differently 

• Valley oaks are more susceptible to impacts from ditch lining than other oaks as they are 

most often found in riparian areas and/or in areas with shallow water tables21. 

• Most interior live oak mortality appeared to be attributable to bank instability.  These oaks 

are typically well adapted for well-developed and poor soils and a wide variety of water 

conditions (Pavlik et al., 2002).   Patches of dead interior live oak were encountered 

along the ditches; however, the patches occurred in areas with and without gunite and no 

clear pattern was identified. 

• The Table Mountain formation, in particular exhibits a unique ecosystem and harbors 

species that typically inhabit deeper higher elevation soils (black oaks) and species that 

typically inhabit lower elevation river bottoms (valley oaks). As a result of species living at 

the edge of their typical elevation range, they may be more susceptible to alterations in 

hydrology. This theory has not been tested and without detailed study, specific causes of 

tree mortality cannot be fully discerned. 
 

• There were no observed cases of blue oak forest gaps or multiple tree mortalities along 

the ditches. 

 

• No clear pattern was identified relative to gunite and oak mortality. A large portion of the 

ditch system has been treated with gunite (25 miles) and cases of mass or group oak 

mortality appeared relatively minimal  
 

• The majority of black oaks along the ditch system are healthy (in gunited and non-

gunited zones). Some individual black oaks that grow along the edges of the ditches in 

the upper reaches of the system have died due to apparent ditch bank instability. 

However, in the Table Mountain Ditch area, where black oaks appear to be growing at 

the edge of their range and possibly under stressed conditions, oak mortality was 

observed downslope of the ditch in one area gunited in 2000. The cause of the mortality 

cannot be defined by this study; however, it is recommended that all management 

                                                 
21  According to anecdotes from Dale Keyser, …Valley Oaks near Merlo field have survived gunite and a parking lot 

within their drip line for over 25 years (pers. Com Bezy, January 2012, Keyser Letter dated Feb 15, 2012). That 
said, both Dale and arborist, Bernadette Bezy recommend caution when working in the vicinity of Valley Oaks 
because (1) they are relatively water dependent and (2) they are relatively rare Tuolumne County (DSS Case 
Study) 
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actions along the geologically unique table mountain formation be considered with the 

unique habitats in mind. 

 

Based on 2016 and 2017 biological reconnaissance surveys, the DSS Case Study conclusions 

were refined as detailed in the Hydrology and Water Quality Section of this study and repeated 

in the following:   

 

• Location relative to the ditch.   Trees located both uphill and downhill of ditches may 

be influenced by ditch water.   Trees located downhill appear to be subject to the 

influence of ditch leakage/saturation more than trees located uphill.   The area of 

potential hydrological effect may vary widely dependent on many factors.  In general, tree 

die-off was observed with 50 feet from centerline of the ditch, but in four locations, die-off 

that may have been associated with ditch seepage or, in one case, ditch piping involving 

entire stands of trees were observed to 100 feet or more (Soulsbyville, Shaws Flat, 

Eureka and Montezuma). 

 

• Topography.  Topography appears to be a factor influencing whether or not trees 

growing near the ditch are receiving some water from the ditch.   In general, the steeper 

the slopes, the more likely that the tree may have been receiving some water from the 

ditch system.    Die-off observed in one location with a relatively gentle slope (Shaws Flat 

ditch) appears to have been associated with a significant underground leak from the 

ditch rather than from generalized seepage. 

 

• Aspect.    After ditches have been lined, where die-off occurs, trees located on westerly 

and southerly facing slopes are more likely to succumb than trees on slopes with a 

different orientation. 

 

• Soil Type.     Trees located on highly porous soils (e.g., volcanic soils) may be more 

susceptible to the influences of ditch leakage than trees located on other soil types. 

 

• Tree Species.   As indicated by the DSS Case Study, the oak species was a primary 

factor in determining which trees may or may not be more susceptible to hydrological 

changes with blue oaks being well adapted to drought conditions while Valley oaks 

(water dependent) were observed to be impacted by ditch lining. 
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Based on all the preceding, there is evidence that ditch lining may impact some oak species in 

some locations based on a wide range of variables.    Two methods for quantifying, assessing, 

and, if necessary, mitigating this potential impact to native oaks were identified: 

 

Method #1:  Long-range monitoring/Long-range Mitigation 

Conduct pre-activity surveys, document all living and dead native oaks within 100 feet of the 

ditch (upslope and downslope), including size, location, health and potential threats.   Then line 

the ditch.     Monitor and record the health of all native oaks annually for a period of 

approximately five years following ditch lining.    Establish criteria for determining when ditch 

lining (versus drought, bank failure, fire, or other causes) will be determined to be the 

established cause of tree death.     Determine how many tree deaths shall be considered a 

significant adverse impact pursuant to CEQA.    Where tree deaths reach a potentially significant 

and adverse level, mitigate with tree re-planting with a like oak tree species at a location to be 

determined.     On-site mitigation may not always be an option due to private ownership of the 

majority of the ditch system.   Therefore, off-site mitigation locations for re-planting each tree 

species shall be established.   Alternatively, TUD may establish an in-lieu fee to address up to 

half of its mitigation requirement.     Plant trees at an appropriate mitigation ratio.   Monitor tree 

survival at all mitigation sites for at least 7 years.   Re-plant as necessary to achieve 65% 

survival after 7 years.     Note:   This method does not allow for assessing potential impacts to 

oak woodlands resulting from Covered Activities other than ditch lining (e.g., fill, excavation 

within driplines etc.) 

 

Method #2:  Worst-Case Scenario Assumption 

Make a worst-case scenario estimate of the number of oak tree deaths that may occur along the 

ditch system as a result of all Covered Activities and mitigate consistent with the oak woodland 

conservation act.   This is method chosen by TUD. 

 

To make a “worst case” scenario assumption, TUD relied on an inventory of hazard trees along 

the Eureka, Soulsbyville, and Section IV Ditches conducted in 2016.     This inventory was 

conducted in response to a massive die-off of ponderosa pine weakened by a prolonged drought 

and dying as a result of bark beetle infestations.    However, ponderosa pine were not the only 

tree adversely impacted by the drought.    Extensive stands of incense cedar and native oaks 

also were weakened and dying in response to the drought.    The state-wide declared 
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emergency provided an unfortunate opportunity:  a method to quantify the potential number of 

hazard trees that could result from ditch maintenance activities.     

 

Because impacts of ditch lining are generally accepted to be related to a change in the water 

supply provided to a given tree in a given area; the effects of a prolonged significant drought 

could be argued to similarly impact vegetation.   While the prolonged significant drought 

generating widespread tree deaths is likely to exaggerate potential tree deaths related to ditch 

maintenance activities, it does provide a measure of a “worst case” scenario upon which to base 

an assessment of potential impacts to native oaks along the ditch system.   Therefore, the 

inventory of hazard trees along the Eureka, Soulsbyville and Section IV Ditches conducted in 

2016 is used herein to establish a “worst case” scenario for die-off (including weakening) of 

native oaks along the ditch system that might occur as a result of Covered Activities.  

 

That assessment is summarized as follows: 

Table 14:  Hazardous Oak Trees per Ditch Mile 

Hazard tree type Hazard Oak Tree Number Totals 

Eureka Ditch Soulsbyville Ditch Section IV Ditch 
Blue oak 0 0 0 0 

Canyon live oak 37 27 2 66 

Interior live oak 5 22 0 27 

Oracle oak 1 0 0 1 

Total oaks 43 49 2 94 

Total Ditch Miles 7.9 5.7 2.7 16.3 

Oak trees/Ditch Mile   5.4   8.6   0.7   5.8 

Source:  TUD surveys by registered professional foresters 2016-2017 

 

As shown, oak tree deaths varied by ditch segment and oak species.    The highest oak death 

rate per ditch mile ranged from 8.6 native oaks (excluding black oaks) per ditch mile along the 

Soulsbyville to 0..7 along the Section IV.    The overall average native oak death (or hazard oak 

tree, excluding black oaks) rate per ditch mile was 5.8 oaks per ditch mile.    Individually, less 

than 6 oaks per ditch mile, given the hundreds and sometimes thousands of oaks surrounding 

the ditches that are not impacted, is not a significant adverse impact.   However, projected over 

the 66.7± miles addressed in this study, 387± oak trees are potentially impacted by all 

maintenance activities proposed pursuant to this project – a cumulative impact to oaks.   This 

impact is deemed a cumulatively significant adverse impact based on the status of oak 
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woodlands in California as a special community as recognized by PRC 21083.4.   Therefore, the 

following mitigation is proposed: 

 

In conclusion, the potential to reduce longevity and/or result in the death of native oaks resulting 

from ditch maintenance activities including, but not limited to, lining ditches, will not result in 

potentially significant adverse impact.   However, the accumulation of impacts to native oaks, 

over time, could result in a potentially significant adverse cumulative impact pursuant to CEQA.   

To minimize this potential impact, the following mitigation measures are proposed:   

 

Mitigation Measure BIO-19 Native Oak Tree Protection 
This measure establishes best management practices for conducting Covered Activities 

surrounding native oaks including limiting work within 1-1/2 times the dripline of the oak, 

preventing material and equipment storage within driplines, avoiding root disturbances, using 

boring instead of trenching through root zones where feasible, minimizing equipment damage to 

oaks and eliminating the practice of attaching ropes or cables to oaks. 

 

Mitigation Measure BIO-12 Minimizing Disturbance Areas:   Fencing and Water Quality 
Protection Materials   Where oak tree avoidance is necessary, this measure requires fencing to 

prevent disturbances of sensitive habitats. 

 
Mitigation Measure BIO-25 Ditch Lining in Valley Oak Woodlands   Based on the DSS Case 

Study and field surveys and 2016-2017 biological surveys, this measures calls for no ditch lining 

where Valley oak woodlands are present except in emergency situations only. 
 
Mitigation Measure BIO-29 Native Oak Woodland Mitigation 
When oak woodlands cannot be avoided, this measure establishes requirements for 

compensatory mitigation including:  Replanting, acquiring habitat easements and paying in-lieu 

fees. 

 
As with all mitigation measures included in this section, Mitigation Monitoring Measures BIO-
1, 2, 3 and 11 as detailed in paragraph a (above) are included herein to ensure the proper 

implementation of these measures. 
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Proper implementation of these measures is expected to reduce potentially significant impacts to 

communities of special concern to a level of less than significant. 
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f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 

Conservation Plan, or other approved local, regional, or state habitat conservation plan? 

Potentially Significant 

Impact 

Less Than 

Significant with 

Mitigation Incorporation 

Less Than 

Significant Impact 

No 

Impact 

   X 

 

Neither an HCP nor an NCCP exists in the project boundaries or the vicinity.  Therefore, no 

impacts are anticipated.  
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V.  CULTURAL RESOURCES    
Background, Setting, Cultural Resources Studies and Findings 
In August 2011 Foothill Resources, Ltd, Murphys and Mokelumne Hill, California, was contracted 

by Stantec Consulting Services, Inc. to conduct cultural resources investigations and National 

Register of Historic Places (NRHP) evaluations of thirteen ditches within the TUD system and to 

prepare a Historic Resource Evaluation Report (HRER) and Historic Properties Management 

Plan (HPMP).  Francis Heritage, LLC, Sonora, and Far Western Anthropological Services, Inc., 

Davis, California, were subcontracted to Foothill Resources to conduct the archaeological survey 

and recordation of the ditch systems. Francis Heritage also coauthored the HRER.  Those 

studies were previously incorporated by reference as follows: 

 

Foothill Resources LTD. & Francis Heritage, LLC for Stantec Consulting Services, Inc. 

January 2012.  Tuolumne Utilities District Ditch Sustainability Project Historic Resource 

Evaluation Report (Hereinafter, “HRER”) 

 

Foothill Resources LTD. & Francis Heritage, LLC for Stantec Consulting Services, Inc. 

January 2012.  Tuolumne Utilities District Sustainability Project Historic Properties 

Management Plan for the Tuolumne Utilities District Ditch System, Tuolumne County, 

California (Hereinafter, “HPMP”) 

 

Francis, Charla M.  July, 2017.  Cultural Resources Study for Tuolumne Utilities District Ditch 

Maintenance Expanded Initial Study/Master Mitigated Negative Declaration, Tuolumne 

County 

 

Ibid.  July, 2017.  HPMP errata (See Appendix C). 

 

These studies are identified as addressing the requirements of the California Environmental 

Quality Act (CEQA), however, they do not fully analyze those Covered Activities that may include 

federal involvement (e.g., occurring on land under the jurisdiction of the U.S. Bureau of Land 

Management or acquisition of Section 404 permits through the U.S. Army Corps of Engineers)  

and the additional requirements of those agencies pursuant to the National Historic Preservation 

Act (NHPA), specifically Section 106 of the NHPA.  Activities that trigger federal involvement 

may require further environmental review and analysis pursuant to federal regulations. 
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The HPMP was prepared to reflect current federal standards and guidelines for the treatment of 

historic properties at the time (The Secretary of the Interior's Standards for the Treatment of 

Historic Properties with Guidelines for Preserving, Rehabilitating, Restoring and Reconstructing 

Historic Buildings published in 1995, and based on 36 CFR Part 68 in the July 12, 1995, Federal 

Register Vol. 60, No. 133).  These standards and guidelines have been revised and updated in 

2017 and are widely used by federal, state, and local levels as general guidance.  The HPMP 

was developed by persons who meet the professional qualifications laid out in the Secretary’s 

Standards (48 Federal Register 44738-39).  

 

In addition, Francis Heritage reviewed the HPMP for consistency with the proposed Covered 

Activities included herein and re-initiated Native American consultations in 2016 and 2017.  

Additional field work was conducted for staging and access areas proposed in conjunction with 

this program that were not addressed in the preceding studies.     

 

Conclusions of these cultural resource studies are as follows: 

 

 

 

 

 

 

 

Overall, the Tuolumne Utilities District canal and ditch system appears eligible for listing on the 

National Register of Historic Places (NRHP).   Its canals, ditches, flumes, laterals, races, 

pipelines, and reservoirs—all were the life blood of economic (and consequently political) 

development of Tuolumne County.   As a major contributor to the theme of water development in 

Tuolumne County, containing the principal surviving examples of the Tuolumne County Water 

Company, the Tuolumne Hydraulic Association, Tuolumne Hydraulic Mining Company, the 

Street’s/Shaw’s Flat Ditch, and many others (described below), and as the “mother” of the 

distribution system, which contains technological information, reservoirs, diversion dams, 

headworks, canals, ditches, flumes, siphons, and water control and diversion features, the TUD 

system appears eligible for listing on the NRHP under Criteria A and C at the statewide level of 

significance. The system does not appear eligible under Criterion B, although some important 

financiers (the San Francisco firm of Pioche and Bayerque) were associated with various 

 
Overall, the Tuolumne Utilities District canal and ditch system appears 
eligible for listing on the National Register of Historic Places (NRHP). 
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ditches, and engineers with others (C.E. Grunsky), the associations were mainly peripheral, 

and/or there are other resources in California that are more closely associated with them. Under 

Criterion D, it appears likely that abandoned ditch segments may provide information important in 

the engineering techniques of the mid-19th century. 

 
The TUD system is considered eligible for its association with the development of Tuolumne 

County communities and economic development. It is particularly associated with every single 

important mine on the Mother Lode near Jamestown, including the Harvard, Dutch App, Eagle-

Shawmut, as well as the Soulsbyville, Confidence, and others on the east belt. It was also 

associated with virtually all the important placer and hydraulic mining areas, including Columbia, 

Shaw’s Flat, Springfield, Montezuma, Chinese Camp, Algerine, Curtis Creek, Roach’s Camp, 

Jamestown, Campo Seco, Tuttletown, Sonora, and many others. In later years, the system 

provided water to the logging industry, especially at Standard and Tuolumne, and, after the 

erection of the Phoenix Powerhouse in 1898, provided electricity to the mines, mills, factories, 

communities, and individual users, forming the economic base of the entire county. It might be 

argued that the entire economic development of the region was dependent upon the Tuolumne 

County Water Company.  This  is  what  is  significant  about  the  system  today  –  its  

association and connection with the mines and communities of the region and as a testimony of 

design and engineering capabilities in the last half of the 19th century. 

 
Ineligible locations in the operating ditches system are listed in the following table.   In 
general ineligible components include, but are not limited to: 
 

• Reaches piped within the last 45 years, 
 

• Structures less than 45 years of age (e.g., junction boxes, culverts, emergency 
repairs) 

 
Table 15:  Some Non-Contributing Reaches and Components of the TUD System 

Determined Ineligible for Listing on the NRHP 

Primary Number Historic Name Ineligible reach 

P-55-001011 Algerine Ditch None 
 
P-55-003845 

 
Columbia Ditch 

Flume downstream of 
Italian Bar Road; bypass pipe at Matelot; Spill #6 

 
 
P-55-006362 

 
 
Eureka Ditch 

Junction box & siphon from F1 to F3; F62 (plastic pipe); 
Techite pressure pipe at Ponderosa Hills; Floyds in 
Robin Hood area 

P-55-008208 Kincaid Ditch None 
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Primary Number Historic Name Ineligible reach 

P-55-006539 Matelot/Deadman Ditch None 
P-55-008221 Montezuma Ditch Jamestown Mine pipeline 

 
 
 
P-55-003751 

 
 
 
Phoenix Ditch 

Phoenix Bypass (near Phoenix Reservoir); 
Meadowbrook pipeline & controls structures; East 
Sonora Bypass pipeline & control structures; natural 
watercourse through SPI 

P-55-6364 Roach’s Camp None 
 
 
P-55-6538 

 
 
San Diego Ditch 

 
Pipe between F11 and F12; F24 was ditch, then 
flumed now piped 

 
 
P-55-3161 

 
 
Section 4 Ditch 

LT-1 pipe across Sullivan Creek; 14” pipe on APN 
402801000; Gurney Station Rd pipe; pipe from Sugar 
Pine RR grade to junction 

P-55-000980 Shaws Flat/Street’s Ditch F26 pipe across Sonora Creek/a/ 

P-55-005959 Soulsbyville Ditch None 

P-55-003505 Table Mountain 
Ditch/Rawhide Ranch 
Ditch 

None 

In general, road crossings that access non-historic subdivisions throughout are ineligible.  

Corrugated metal and plastic pipes are considered ineligible. If pipe is plastic and tar-coated 

steel pipe, it is considered ineligible. All other pipe could be historic-era and warrant additional 

research to establish its age. 

/a/ From Chaparral to end 

 

Historic Properties Management Report 
To manage these important cultural resources, TUD prepared the HPMP.    The stated purpose of 
the HPMP is to: 
 

…Provide guidelines and procedures for management of the properties that are considered 
and treated as eligible for the National Register of Historic Places while facilitating the 
continued use of the ditch system to meet existing and future demands for Municipal, Industrial 
(M&I), and irrigation water, promote water conservation, protect water quality, and improve 
system reliability and system flexibility. Management options are designed to insure that effects 
on significant properties are avoided and include preservation in place, ongoing use, 
monitoring, public and company education, closure or isolation of specific properties, and 
stabilization. This HPMP strives to protect resources, provide positive benefits for the 
preservation of cultural values, and recognize consideration of the effects on historic properties. 
The HPMP is intended to provide a guide to thoughtful management of the ditch system’s 
historic values. 

 

The HPMP addresses general procedures and site-specific actions, along with a proposed 

schedule and review procedures that are incorporated into the project design and mitigation 
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conditions contained herein for this project.     

 

The HPMP addresses many different types of activities separated into three categories: 

• Level 1 activities include routine maintenance and minor repairs.   Most of the Covered 

Activities pursuant to this project are Level 1 activities.   

• Level 2 activities include larger repairs, small new construction, and replacement.   Several 

Covered Activities addressed herein are Level 2 activities. 

• Level 3 activities are larger projects that are not covered under this HPMP and require a 

separate CEQA review process.     None of the projects contained herein are Level 3 

Activities. 
 

All HPMP activities are addressed in accordance with the procedures established in the HPMP 

and summarized in Appendix C.     

 

HPMP Coordinator 

Integral to the successful implementation of the HPMP is designation of an HPMP Coordinator.   

The purpose of the HPMP Coordinator is to ensure that all routine maintenance and construction 

activities are carried out in a manner that protects the historic values that contribute to its eligibility.     

TUD’s General Manager is charged with overseeing the HPMP program and designating an HPMP 

Coordinator to assist with implementing the program and consulting with the SHPO, BLM, USACE, 

and Tribes, as needed.  

 

The HPMP Coordinator is expected to: 

 

• Be knowledgeable about the location, status of, and potential effects to historic and 

prehistoric era resources in the TUD ditch system  

• The nature and scheduling of all ongoing and planned operations, maintenance, and repair 

actions.  

• Be knowledgeable about and responsible for investigating project maps, records, and other 

data whenever an action is planned,  

• Assess the potential for the action to affect historic properties. The HPMP Coordinator will 

seek to have the action changed (avoidance; redesign), or will otherwise implement the 

procedures as outlined in Appendix C. In some instances, it may be necessary for the HPMP 

Coordinator to discuss the proposed action with a qualified cultural resource professional. 
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The HPMP Coordinator is required to obtain a current baseline monitoring form to use in assessing 

project effects when visiting work locations.   If project activities will occur outside the ditch corridor 

(defined in the HPMP as the area extending 25 feet from the centerline of the ditch on both 

sides), a cultural resource survey of the area is required during the assessment phase (unless 

otherwise addressed as Covered Activities for this project, including staging areas). 

 

Consistent with the HPMP and for the purposes of this program and analysis, coverage for 

cultural resources is included for all areas extending 25 feet from the centerline of the ditch on 

both sides and includes those access and staging areas included in the Project Description 

contained herein.    

 

 
 

 

 

 

 

 

 

Analysis 
Would the project: 

a) Cause a substantial adverse change in the significance of a historical resource as defined in the 

Government Code, State CEQA Guidelines Section 15064.5? 

 Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

  

The project’s Historic Resource Evaluation Report (see preceding) establishes that alterations 

have occurred to the system since its original construction, including in the late 1880s-1890s 

hard rock mining boom, when many ditch segments were realigned or rebuilt and again during 

its operation by PG&E and other companies.      Some of these alterations reflect the 

evolutionary history of the ditch system from mining to domestic water supply.        

 
For the purposes of this program, coverage for cultural resources is included 
for all areas extending 25 feet from the centerline of the ditch on both sides 
AND includes those access and staging areas included in the Project 
Description contained herein.    
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Per the HRER, the period of significance for the ditch system encompasses both the mining era 

that created the system and the evolution of the system under various owners including PG&E 

stewardship into today’s water transportation system.   The period of significance extends from 

1852 to 1967.     Therefore, to preserve the cultural integrity of the system, the following 

threshold of significance is established for evaluating impacts to historic resources resulting from 

Covered Activities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The HPMP, previously described, establishes the procedures and mitigation measures for 

avoiding and minimizing potentially significant impacts to the National Register eligible segments 

of the ditch system that may occur as a result of undertaking operation and maintenance of the 

ditch system, including the Covered Activities addressed herein.    Those measures determined 

necessary to maintain the National Register eligibility of the ditch system are incorporated here 

as mitigation measures.     

 

Because the HPMP includes an extensive list of mitigation measures (addressed here) and 

several procedures for addressing potential impacts to cultural resources (Appendix C), a 

methodology for incorporating the provisions of the HPMP into established TUD procedures 

when undertaking Covered Activities had to be established.    That process is included as  

CEQA THRESHOLD OF SIGNIFICANCE FOR CULTURAL RESOURCES 
 

For this analysis: 

Activities that maintain the overall look and feel of the 

system’s period of historical significance (1852-1967) shall 

be considered to have a less-than-significant impact.   

 

Alterations that are inconsistent with the system’s period of 

cultural significance are considered to have a potentially 

significant adverse impact. 
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Mitigation Measure CULT-2 (Conduct Annual Ditch Maintenance Activity Cultural 
Resources Surveys).    This measure requires that a qualified cultural resources professional 

familiar with the HPMP conduct a cultural resources reconnaissance survey of areas 

encompassing proposed maintenance activity sites, including staging areas to be undertaken 

within the upcoming year (i.e., during planned ditch outages), as identified by TUD as necessary 

to: 

   
• Identify all culturally sensitive areas to be fenced or otherwise avoided during 

maintenance activities (e.g., tunnels, caves, adits) 
 

• Complete HPMP baseline monitoring forms assessing project cultural resource effects and 
applicable HPMP measures for each maintenance activity (as identified herein) 
 

• Confirm that proposed activities are occurring within areas assessed pursuant to the 
HPMP or in conjunction with 2016/2017 surveys  
 

• Determine the need for additional surveys (if work is proposed outside established 
boundaries)  
 

• Determine whether or not on-site monitoring by a cultural resources specialist is 
necessary 
 

• Coordinate  implementation of all HPMP measures for each maintenance activity with 
appropriate TUD staff 
 

• Consult with the SHPO, BLM, USACE, and Tribes, as needed 
 

Where culturally sensitive areas have been identified, avoidance is the preferred treatment.   

Mitigation Measure CULT-6 (Protect Culturally Sensitive Areas/Temporary Fencing) is the 

primary tool used for avoidance.  This measure requires that sensitive cultural resource areas be 

clearly marked to prevent damage to the resource area using high-visibility orange 

construction/safety fencing to exclude entry into culturally sensitive areas and prohibiting 

disturbances within the fenced area until the project is completed. 

 

As noted, TUD operation and management promote the ongoing use of the TUD ditch system 

that, without continued maintenance and use, would see organic features rot and decompose, 

earthen sections erode and suffer from siltation, and the overall feel, association, and setting of the 

system diminished—a potentially significant adverse impact.  Preservation is the key component of 

this treatment proposal that is best accomplished through active attention to maintenance needs 
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and system repairs.    However, such maintenance and repairs must be consistent with those 

used during the ditch system’s period of significance to avoid altering the system in a manner 

that would render it ineligible for the National Register.      Mitigation Measure CULT-7 is the 

keystone of the HPMP and requires the use of culturally sensitive materials and methods 

consistent with the system’s period of cultural significance when undertaking Covered Activities 

as follows:      

A. Flow Maintenance (Ditch cross sections, Vegetation management, Debris Removal) 
i) Maintain a similar cross section to that present in adjacent ditch sections when removing sediment 

and debris, snow and ice, or other foreign material that obstructs flow  
 
ii) Retain established native vegetation that aids in holding together ditch berms while maintaining the 

existing ditch width during vegetation management activities. 
 
B. Ditch Lining 

Minimize the modern appearance of gunite through the use of earth-tone colors, retaining the visible 
rock shape for application over rocks, and similar methods.    

 

C. Berms/Embankments/Ditch Reconstruction 
i) Attempt to fell trees away from the embankment to avoid damage to the berm and to preserve 

historic features when removing hazardous trees (i.e., trees that are dead, dying, or exhibiting a 
threat to ditch function)  

 
ii) Embankment repair and maintenance shall use like or low tech materials in the same location 

 

iii) Ditch reconstruction for Covered Activities shall be accomplished using in-kind materials 
 

D.  Spill gates, Spillways, Spillway control structures, Grizzlies, Flow Checks, Services and Similar 
Facilities 

 
i) Maintain or replace existing historic structures using like materials  

ii) Leak repairs in spill gates shall be accomplished by replacing boards, applying earth-toned color 

sealants, etc. Boards should not be pressure treated and preferably true dimensional. 

iii) Structural supports shall be replaced using rock and stone or if concrete, then board- formed 

concrete shall be used (i.e., not formed using plywood) 

 

E. Water control equipment/Parshall Flumes 
i) Design water level/control equipment and telemetry devices to minimize impacts to historic fabric. 

  

ii) Underground powerlines to Parshall flumes and other monitoring devices to the maximum extent 

feasible. 

iii) Cover flow measuring stations (Parshall flumes or other devices) with historic-looking materials 
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to mask the fiberglass.   Alternatively, paint fiberglass earth-tone colors to blend with the natural 

setting. 

 

F. Overdrains and Underdrains/Flumes 
• Repair or replace flumes and overdrains with in-kind historic materials to match like structures 

within the same ditch reach.   Boards will be true dimensional to the maximum extent feasible and 
shall not be pressure treated. 

• Overdrains should be constructed of wooden box flumes or straight metal pipe to maintain their 

original appearance using in-kind materials.   Alternatively, corrugated metal pipe can be used 

and made to look historic.   

Note:   Flumes and overdrains subject to redesign or substructure replacement with steel are not 

Covered Activities. 

 
G. Anchoring pipe 
Properly anchor exposed piped sections that are resting on the ground on rock supports, while protecting 

existing historic features.  Do not support pipes using cables wrapped around trees. 

 

For those reaches of the ditch system that have been determined noncontributing for listing on 

the National Register (Table 9), attempts should be made to implement the provisions of the 

HPMP to the maximum extent feasible to encourage returning resources to their eligible state.    

This requirement is addressed in Mitigation Measure CULT-5 (Covered Activities undertaken 
on reaches ineligible for listing on the National Register of Historic Places). 
 

As described in the Aesthetics section of this study, the appearance of the system is closely tied 

to the cultural significance of the system and the analysis contained in the Aesthetics section is 

tied to the same threshold of significance used for evaluating cultural resources.    As stated, 

maintenance and repairs must be consistent with the ditch system’s period of significance to 

avoid altering the system in a manner that would render it ineligible for the National Register.   

Therefore, all mitigation measures identified for Aesthetics (Mitigation Measures AES-1 

through AES-7) are applicable to avoiding significant adverse impacts to cultural resources and 

are applicable.    These measures are summarized as follows:   
 

AES-1 Use of Like Materials -- Covered Activities shall use historically like materials when replacing 

or repairing old or constructing new structures.    

 

AES-2 Ditch Lining – Addressing the color, application and design of material used for ditch lining 

 



 

162 

 

AES-3 Freeboard – Addressing the design and height of freeboard 

 

AES-4 Pipe – Addressing the use of metal versus plastic piping 

 

AES-5 Retaining Walls – Addressing the use of native materials and landscaping to camouflage the 

modern appearance of retaining walls 

 

AES-6 Monitoring Devices, Spills, Grizzlies, Bar Racks, Parshall Flumes and Related Equipment 

– Addresses the design and materials to be used for these devices and limiting the number of modern 

structures installed 

 

AES-7 Visible fill – Addressing the use of native rock and capping to maintain a visual appearance 

consistent with the ditch system’s period of historic significance. 

 

In addition, recommendations are included for preparing an in-house design guide for 

appropriate materials (AES-10) and methods for accelerating the aged appearance of gunite 

(AES-9). 
 

Because of its visibility, the potential impacts of ditch lining on the historical significance of the 

ditch system merits further analysis.  

 

Ditch Lining 

It is proposed to continue the use of gunite on various eligible reaches for the purpose of 

preserving system integrity.  

 

Gunite was patented in 1909.   The exact date of its first use on Tuolumne County’s ditch system 

is unknown, however at least one date stamped into ditch lining along the Eureka appears to 

verify that gunite was in use in 1950.   PG&E began lining Calaveras County ditches with gunite 

commencing in the 1940s, so it is feasible to believe that the use of gunite dated to at least the 

1940s here22.    

 

Therefore, ditch lining, whether using gunite or similar materials, began during the ditch system’s 

period of historical significance. 

                                                 
22 Judith Marvin, Personal Communication, July 17, 2017. 
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Gunite lining serves at least five main purposes within the ditch system:  

 

o Preventing erosion of the ditch embankment and scouring of the bottom; 

o Reducing seepage and leakage that result in lost water and diminished structural 

integrity that could lead to failure;  

o Reinforcing the embankments to preserve the shape and location of the original 

earthen berm;  

o Increasing ditch reliability; and  

o Reducing ongoing operation and maintenance efforts by reducing vegetative 

growth, reducing leak potential, and increasing the structural integrity of the ditch. 

 

As previously described, gunite is a material formed by a process where dry cement, sand, and 

small aggregate is blown through hoses by compressed air, and mixed with water at the nozzle 

at the time of application. Equipment used in the process, including the compressor, dry mix 

hopper, and water source/pump, can be staged from existing roads, and hoses reaching up to 

1,000 feet can connect the dry mix and water to the areas to be gunited. This generally results in 

minimal or no earth disturbance. Gunite preserves the earthen sections of canal, retains the 

natural and non-uniform shape of the channel, prevents erosion that could lead to bank 

undercutting and slope failure, and prevents significant leakage in areas where soil, rock or root 

rot conditions cause more porosity, and could lead to canal breach and failure. 

 

Gunite is a protective measure. It is a method that is used to defend the property from 

deterioration and damage and further acts to stabilize the resource while maintaining the 

essential form as it exists at present.   Gunite generally is applied as a stone-colored spray of 

gray (or in fact any color that one might want) which routinely supports lichen and soon begins to 

appear like the surrounding granitic rock thereby only minimally compromising or otherwise 

diluting the feeling and setting of the canal.    

 

The HPMP recommends that gunite be applied in a manner that achieves a nearly natural 

streambed appearance – rather rough and rocky to minimize the visual impacts.  What is 

significant about the system today – its association and connection with the mines and 

communities of the region and as a testimony of design and engineering capabilities in the last 

half of the 19th century – is not compromised, and in fact may be preserved, by the addition of 
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gunite to the ditches within the system. 

 
However, the application of gunite (or any lining material) that is inconsistent with the ditch 

system’s period of cultural significance could result in a potentially significant adverse impact to 

the historical significance of the ditch system.   Proper implementation of Mitigation Measures 
CULT-7, AES-1 and AES-2 (previously discussed) are expected to reduce this potential impact 

to a level of less-than-significant. 

 

Mitigation Monitoring 

Mitigation monitoring is essential to the successful implementation of the HPMP.   Given the 

complexity of implementation, the guidance of a cultural resources professional is necessary to 

avoid potentially significant adverse impacts that could occur with improper implementation of 

the HPMP.  The following mitigation monitoring measures are incorporated to address this 

potential impact: 

 

Mitigation Measure CULT-1 (Designate an Historic Properties Management Plan 

Coordinator).     This measures requires, throughout the life of the project, that TUD 

shall have available a designated HPMP coordinator knowledgeable about the location, 

status of, and potential effects to historic and prehistoric era resources in the TUD ditch 

system as well as the nature and scheduling of all ongoing and planned operations, 

maintenance, and repair actions; be knowledgeable about and responsible for 

investigating project maps, records, and other data whenever an action is planned, and 

will assess the potential for the action to affect historic properties.  The HPMP 

Coordinator will seek to have the action changed (avoidance; redesign), or will otherwise 

implement the procedures as outlined in the HPMP.   
 

Mitigation Measure CULT-3 (Environmental Awareness Training – Preconstruction 

Field Training/Cultural Resources)  This measures requires all personnel, staff, and 

contractors involved in undertaking maintenance activities covered pursuant to the 

HPMP, to attend an Environmental Awareness Training prior to commencing 

maintenance activities for the season that is conducted by a qualified cultural resources 

specialist and addresses the resources in the work area, procedures for avoidance, the 

process for inadvertent discovery and related provisions. 
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Mitigation Measure CULT-4 (Environmental Awareness Training – In-house 

Training) 
This measure requires all personnel involved in undertaking maintenance activities 

covered pursuant to the HPMP to  participate in an in-house training session 

approximately one-half day at least once every five years and conducted by a qualified 

cultural resource professional.  Training should be used to provide feedback related to 

the effectiveness of HPMP strategies in the field and refine those strategies in 

conjunction with updating the HPMP. 
 

Mitigation Measure CULT-8 (On-Site Cultural Resources Monitor) 
Where determined necessary pursuant to HPMP procedures or in response to 

preconstruction surveys, this measure requires that a qualified cultural resource 

professional and/or a Native American monitor will be present during activities that will 

occur in culturally sensitive areas.    

 

Mitigation Measure CULT-13 Revise and Update the HPMP 
To ensure that the HPMP remains consistent with current law, the HPMP shall be 

updated on or about 2022 by a professional meeting the Secretary of the Interior’s 

Standards and subject to the TUD General Manager and HPMP Coordinator’s review 

and approval with other agency and public review to be conducted, as needed. 
 

In addition to these mitigation measures, recommendations for HPMP implementation include:   

 

CULT-14   Memorandum of Agreement/Programmatic Agreement with federal agencies 

This recommended measure calls for updating prior permissions acquired from BLM for 

undertaking Covered Activities to verify that requirements have not changed since 

agreements were made in 2001.   The measure further recommends considering a 

memorandum of agreement or acquiring a programmatic agreement for activities that may 

require federal approvals on an ongoing basis (i.e., work on federally-owned land or using 

federal funding). 

 
Special Provisions & Compensatory Mitigation 

TUD is sometimes required to undertake actions during periods of emergency.   The actions 

may require altering the historic fabric of the system to avoid compromising public health and 
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safety.   The HPMP includes provisions for addressing potentially significant adverse impacts to 

cultural resources occurring during emergencies as follows: 

 

CULT-11 Emergencies 
For the purposes of this condition, emergencies are acts of nature including fires, floods, and 

ditch breaches (e.g., from falling rocks or trees).    TUD will consider the effects of 

emergency actions on historic properties during and after emergencies to the extent possible 

without compromising public health and safety.    Emergency activities should be completed 

using in-kind materials and be fully documented to the extent feasible.  When undertaken, 

permanent post-emergency repairs shall use in-kind materials and designs that maintain the 

historic nature of the system in accordance with the procedures included in the HPMP for 

non-emergency work.   
 
Ongoing maintenance and repairs along the ditch system already have and will continue to 

replace elements of the original fabric of the ditch system.    While these will be completed in 

accordance with the HPMP, incremental changes to the ditch system must necessarily occur to 

ensure its ongoing viability.    Some past activities (e.g., piping) have resulted in segments of the 

ditch system becoming non-contributing to the system’s National Register eligibility.    

Emergency repairs and maintenance have, on occasion, necessitated altering the ditch system 

in a manner inconsistent with its period of significance (e.g., the use of corrugated plastic pipe, 

installing retaining walls to avoid catastrophic ditch failures).   And, while post-emergency repairs 

may be undertaken using like materials and methods, these necessary alterations may 

incrementally, over time, result in a cumulatively significant and adverse impact on the original 

historic fabric of the ditch system.   To mitigate this impact, documentation of the original ditch 

system and its evolution over time, is proposed in the following mitigation measure. 
 

Mitigation Measure CULT-12 Interpretive Program 
TUD shall prepare a non-technical popular account of the history, development, and evolution of 

the TUD Ditch System in Tuolumne County.   The account will describe the history of the ditch 

system, its construction, individual elements and their usage (i.e. spill gates, valves, grizzlies, 

etc.).      The services of a qualified cultural resources professional will be used in preparing the 

account.   The result will provide, at a minimum, narrative, historical and current photos.    The 

product will emphasize the history and use of the system over time including descriptions, 

drawings and/or photos of how the system’s use and character (visually, historically, culturally) 
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have changed over time.   The account shall be published in at least one of the following 

formats: 

• Narrated video available on-line 

• Brochure 

• Book 

• Webpage 

 

All of the preceding measures, implemented properly, will reduce the potentially significant 

impacts of Covered Activities on the ditch system to a level of less-than-significant.    

 

b) Cause a substantial adverse change in the significance of an archaeological resource pursuant to 

Government Code Section15064.5 of the State CEQA Guidelines?   

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

While unlikely, grading and excavation in conjunction with site development could uncover 

unanticipated subsurface resources – a potentially significant adverse impact.   To address 

this impact, Mitigation Measure CULT-9, Inadvertent Discoveries (other than human 
remains or sacred objects), is proposed.   That measure incorporates the process 

established in the HPMP (Appendix C) and calls for reporting such discoveries to the HPMP 

Coordinator and, where applicable, to BLM; ceasing non-emergency work in the area of the 

discovery, evaluating the discovery, determining significance and treating the inadvertent 

discoveries appropriately.     

 

The treatment of human remains and Sacred Objects is addressed in paragraph d below. 

 

Proper implementation of the preceding measure is expected to reduce the potential impact 

to a level of less-than-significant. 

 

c) Directly or indirectly destroy a unique paleontological resource or site or unique geologic 

feature?   
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Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

There are no unique geological features identified within the project boundaries.   

Paleontological resources are rare in this area and there is no surface evidence that such 

resources exist in the study area.    The project involves maintaining an existing historic 

water transportation facility.   Based on the nature and location of the proposed project and 

the lack of evidence indicate that unique geological resources and paleontological resources 

exist in the project area exist, no impacts are anticipated. 

 

d) Disturb any human remains, including those interred outside of formal cemeteries? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

No human remains or sacred objects have been identified in the project area, but there is always 
a possibility that excavation, erosion, or other actions could expose burials previously unknown.  
Such remains are protected by state and federal laws and all project personnel must comply fully 
with applicable laws regarding the treatment of human remains. If human remains are uncovered 
during construction activities, all work within 50 feet of the discovery shall stop until the County Coroner 
can determine whether the remains are those of a Native American. If the remains are determined to be 
Native American, the coroner must contact the California Native American Heritage Commission to obtain 
the Most Likely Descendent (MLD) and follow state law (PRC 5097.98 and Health and Safety Code 
7050.5(c)).   This mitigation shall be included as a condition of project approval.  No further work or 
disturbance shall occur within 50 feet until the specified action is implemented and completed. 
 
The policies set forth in the American Indian Religious Freedom Act of 1978 and amendments 

(92 Stat. 469) should be honored by TUD and its contractors.  If the discovery is on private land, 

provision for treatment and disposition of any human remains will be treated in accordance with 

state law. 
 

Mitigation Measure CULT-10 addresses this potential impact.   The measure calls for, where 

applicable, consultations with Tribes, BLM (when on BLM land), protecting the resource, 

notifying the county coroner, Native American Heritage Commission and other affected parties.   
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This measure also establishes preservation in situ as the preferred treatment of human remains 

and associated burial artifacts.     Disturbances to any such resource in conjunction with a 

Covered Activities is not covered pursuant to this analysis and additional environmental review 

will be required should these resources require disturbance.  Proper implementation of the 

preceding measure is expected to reduce the potential impact to a level of less-than-significant. 
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VI. GEOLOGY AND SOILS   
Would the project:  

a) Expose people or structures to potential substantial adverse effects, including the risk of loss, 

injury, or death involving: 

i) Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 

Earthquake Fault Zoning Map issued by the State Geologist for the area or based on other 

substantial evidence of a known fault? Refer to Division of Mines and Geology Special 

Publication 42. 

ii) Strong seismic ground shaking?   

iii) Seismic-related ground failure, including liquefaction? 

iv) Landslides?  

 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

Pursuant to the Tuolumne County Geotechnical Maps, unstable slopes (generally slopes in 

excess of 30%) are mapped along various segments of the following ditches:   Columbia, 

Eureka, San Diego, Section IV, Shaws Flat, Soulsbyville, and Table Mountain. 

 

Fault zones bisect the: 

• Algerine Ditch (NE ¼ of Section 29, T1N, R15E) 

• Table Mountain Ditch (Section 23, T2N, R14E) 

• Montezuma Ditch southwest of Pulpit Rock (Sections 9 and 16, T1N, R14E) by the 

Rawhide Flat East Fault  (the majority of this section is piped) 

• Montezuma Ditch above the Chicken Ranch Casino (Section 20, T1N, R14E).  This 

section is piped. 

 

The ditch system has existed in these areas of geological hazards since the 1850s.   Relocating the 

system to avoid all geotechnical hazards is infeasible.   Therefore, ongoing maintenance and 

monitoring are the primary mechanisms for addressing potential geotechnical hazards.    
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Slope failure along some ditch segments is not uncommon.   Certain ditch segments are more prone 

to slope failure than others.   The Eureka Ditch is more prone to slope failures (both in number and 

severity) than other ditches in the system, although relatively short stretches of other ditches in the 

system also have been subject to failures.   One of the primary purposes of the Ditch Maintenance 

Program is to repair ditch segments that have failed or show signs of impending failure.   Delays in 

performing such activities could result in slope failures resulting in ditch water being directed to 

occupied structures located below ditches and interruptions in regional water supplies – a potentially 

significant adverse impact.   Implementing the proposed program is expected to reduce this 

potential impact to a level of less-than-significant. 

 

Relative to fault zones, Tuolumne County is in Seismic Zone 3 and catastrophic failures due to 

seismic activities are unlikely.    However, it is recommended that TUD employ its GIS system to 

map the location of known and suspected fault lines along the Table Mountain, Montezuma and 

Algerine Ditches to allow for ongoing monitoring of maintenance activities.   Where repeat 

maintenance activities must be undertaken, TUD should evaluate whether or not the presence of 

fault lines is affecting the effectiveness of maintenance activities and if alternative methods may be 

appropriate.  This recommendation is included In Measure GEO-1 (Monitor Geotechnical 
Hazards).     

 

b) Result in substantial soil erosion or the loss of topsoil? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Maintenance activities have the potential to disturb topsoil resulting in siltation, sedimentation, 

and erosion, degrading water quality and potentially substantial soil erosion, a potentially 

significant adverse impact.    Mitigation Measure BIO-13 [Best Management Practices 
(BMPs) Water Quality] includes measures to address this potential impact including preparing 

and implementing erosion control plans for work occurring during the rainy season.  Proper 

implementation of this measure is expected to minimize the impact to a less than significant 

level. 
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c) Would the project be located on a geologic unit or soil that is unstable, or that would become 

unstable as a result of the project, and potentially result in on- or off-site landslide, lateral 

spreading, subsidence, liquefaction or collapse?  
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

Limestone underlies some portions of the: 

• Shaws Flat Ditch (in the vicinity of the Pedro Wye) 

• San Diego Ditch (Segments near Columbia) 

• Matelot Ditch (upstream of the Matelot Reservoir) 

 

Limestone can form underground caverns that may result in cave-ins.    However, given the 

absence of cave-ins recorded in the vicinity of mapped limestone along these ditch segments, 

the potential impact is expected to be less-than-significant and no mitigation is proposed. 

 
d) Would the project be located on expansive soil, as defined in Table 18-1-B of the Uniform Building 

Code (1994), creating substantial risks to life or property? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Expansive soils have not been identified in the project area.   However, expansive soils may not be 

identified unless and until a soil analysis is conducted.   Because expanding soils, if present, could 

threaten the integrity of installed pipes, a potentially significant adverse impact could occur.   

Mitigation Measure GEO-2 is included to address this potential impact.   The measure requires 

testing after backfilling trenches per TUD standards to ensure that expansive soils will not impact 

the pipelines and that sufficient compacting has been accomplished.  Proper implementation is 

expected to minimize this potential impact to a level of less-than-significant. 
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e) Would the project have soils incapable of adequately supporting the use of septic tanks or 

alternative waste water disposal systems where sewers are not available for the disposal of waste 

water? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

No impacts from septic systems or waste water are expected from the project as proposed, 

because no septic tanks or alternative waste water disposal systems for the disposal of 

waste water are proposed for this project.   

 

VII. HAZARDS AND HAZARDOUS MATERIALS  
Would the project: 

a) Create a significant hazard to the public or the environment through the routine transport, use, or 

disposal of hazardous materials? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

No transport, use, or disposal of hazardous materials is proposed for this project.  

Therefore, no impacts are anticipated. 

 

b) Create a significant hazard to the public or the environment through reasonably foreseeable upset 

and accident conditions involving the release of hazardous materials into the environment?  
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 No use of hazardous materials is anticipated in association with the proposed project.  

Therefore, no impacts are anticipated. 
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c) Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances, or 

waste within one-quarter mile of an existing or proposed school? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 The proposed project will not create hazardous emissions, does not involve handling of 

hazardous or acutely hazardous materials, substances or wastes.     Therefore, no 

potential impacts to area properties are anticipated. 

 

d) Be located on a site which is included on a list of hazardous materials sites compiled pursuant to 

Government Code Section 65962.5 and, as a result, would it create a significant hazard to the 

public or the environment?    

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Envirostor includes all federal superfund sites, state response sites, voluntary cleanup 

sites, school clean-up sites and corrective action sites as well as hazardous waste 

facilities.   A review of Envirostor (California Department of Toxic Substance Control) and 

the RCRAInfo site (Resource Conservation and Recovery Act) at the EPA shows no 

known contamination or hazardous materials sites directly associated with the ditch 

system site; however four sites evaluated for hazardous materials occur within 600 feet 

of various segments of the ditch system as follows: 

 

• The Standard Mill, Standard (in the vicinity of the Phoenix Ditch).   The site is an 

active lumber mill that formerly performed wood treatment operations including a 

dip tank for the containment and immersion of fungicides and a green chain used 

to sort lumber prior to stacking.   Both were dismantled and removed in 1985.   

Prior to 1985, tetrachlorophenol (TCP) and pentachlorophenol (PCP) were used 

as fungicides for wood treatment.   Contaminated soil and buried drums have 
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been removed.   The contaminated soil left in place has been covered with an 

asphalt cap.   The site does not currently use any hazardous substances. 

 

• 19966 Evelyn Court, Sonora – Anderson Gold Mining Group (vicinity of a portion 

of the Shaw’s Flat Ditch).   Potential contaminants of concern are acid mine 

drainage, lead, and elemental mercury contaminating surface/structure, and 

affecting surface water.   A former gold mine located below a portion of the 

Shaw’s Flat Ditch north of the intersection of Sylva Lane and Beckwith Circle in a 

developed residential subdivision.   There are nine single family residences within 

the site boundary.  Based on historical data, the ore deposit was small and 

production not significant.   The mine appears to have operated circa 1928.  

Evidence of historical mining features (including mine tailings, tailing ponds, 

tunnels, and shafts) or evidence of any surface water runoff from the site was not 

identified in historical documents or during site reconnaissance by the 

Department of Toxic Substances Control and the location of the site could not be 

verified.  It is highly unlikely that any significant quantities of mine waste was 

generated at the site and an exposure pathway of contaminants has not been 

identified through site screening. 

 

• Jamestown Mine, Jamestown (vicinity of the piped segment of the Montezuma 

Ditch).   Potential contaminants of concern are arsenic and lead, affecting soil 

and surface water. 

 

• Cedar Street Property, Corner of Cedar and Elm, Tuolumne (Vicinity of the Camp 

Roach Ditch).   Potential contaminants of concern (COCs) are:  inorganic solid 

waste, arsenic, lead cyanide (free), mercury and compounds that may affect soil.  

The Department of Toxic Substances Control conducted a soil investigation 

which determined that mine wastes from a hard rock gold and mercury extraction 

operation had contaminated the soil on a residential vacant lot to a depth of 

approximately two feet. The Emergency Response Unit conducted the removal of 

approximately 100 cubic yards of arsenic, mercury, and lead contaminated soil, 

and the removal of 80 cubic yards of mine debris and brush. Groundwater was 

not sampled; however, groundwater contamination due to site activities is unlikely 

because contaminated soil was limited to 18 inches below ground surface and 
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confirmation samples indicated that all contaminated soil was removed. In 

addition, sample results from areas of site drainage did not show any indication 

that any of the COC's were mobile either through leaching or physical transport. 

Note: the community is provided drinking water from a municipal water system.   

DTSC has determined that all appropriate response actions have been 

completed, that all acceptable engineering practices were implemented and that 

no further removal/remedial action is necessary. 

A review of the California Solid Waste Information System (SWIS) shows the following 

sites are located within 600 feet of the ditch system: 

• Cal Sierra Transfer Station 19309 Industrial Drive.   No enforcement incidents 

reported related to solid waste. 

• Standard Mill (see previous description).  No enforcement incidents reported 

related to solid waste. 

A review of the National Response Center (NRC) database shows no pending hazardous 

material incidents recorded in the project boundaries.  No records of releases were 

identified by EPA’s Toxic Release Inventory (EPCRA TRI) within the project boundaries, 

although industrial facilities that handle such materials located within 600 feet of the ditch 

system were identified (e.g., Standard Mill and the Tuolumne Chevron gas station) .   

Because no specific contamination is identified for a site along the ditch system in the 

databases examined, no significant adverse impacts are anticipated due to known 

hazardous material sites.    However, as reflected in the preceding list, hazardous 

materials, in particular those associated with abandoned mines, may be encountered in 

conjunction with excavations associated with covered activities resulting in a potentially 

significant adverse impact.     

Therefore, Mitigation Measure HAZ-1 (Hazardous Materials Sites) is proposed.   That 

measure calls for TUD to employ its GIS system to include known or suspected 

hazardous material sites along the ditch system.    Should excavations occur in these 

areas, TUD Staff shall be aware of the potential for encountering hazardous materials 

and, if necessary, can undertake a Phase I Environmental Site Assessment (Hazardous 

Materials) to better evaluate the potential for encountering hazardous materials prior to 

undertaking excavations at or near hazardous material locations.  Proper implementation 
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of this measure is expected to minimize the potential impact to a level of less than 

significant. 
 

e) For a project located within an airport land use plan or, where such a plan has not been 

adopted, within two miles of a public airport or public use airport, would the project result in a 

safety hazard for people residing or working in the project area? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

  

 Portions of the Columbia (lower), Matelot, Shaws Flat and San Diego Ditches are located 

near the Columbia Airport.    Various portions of these ditches are located within the 

airport’s approach departure zone (Zone B1), extended approach and departure zones 

(Zone B2), area of common traffic pattern zones (Zone C), and other airport environs 

(Zone D).    Because the ditch profile is at ground level with no projections that could 

interfere with airport operations (only minor monitoring equipment projecting less than 10 

feet high), no impacts associated with Covered Activities are proposed.      No new 

structures that will be inhabited by people are proposed due to the size and nature of the 

project.    Workers performing maintenance activities will not be exposed to airport 

hazards.   Therefore, no impacts are anticipated. 

 

f) For a project within the vicinity of a private airstrip, would the project result in a safety hazard for 

people residing or working in the project area?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 
Private airstrips may occur within the vicinity of proposed ditch maintenance activities.   

However, such activities do not conflict with and are not affected by private airstrip 

operations (see paragraph e) and no impacts associated with, from, or to private airstrips are 

anticipated as a result of proposed Covered Activities. 
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g) Impair implementation of or physically interfere with an adopted emergency response plan or 

emergency evacuation plan? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 The proposed project involves maintenance of an existing ditch system used for water 

transport and, due to the size and nature and location of the project, will not interfere with 

any adopted emergency response or emergency evacuation plans.   It is noted that 

maintenance of the county’s water supply and water distribution system is critical to 

supplying water for adequate fire flow and drinking water during times of emergencies.   

Therefore, implementation of the proposed project will result in a potentially beneficial 

impact on emergency response. 

 

h) Expose people or structures to a significant risk of loss, injury or death involving wildland fires, 

including where wildlands are adjacent to urbanized areas or where residences are intermixed with 

wildlands? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 As noted in the preceding paragraph, the ditch system is integral to the supply and 

distribution of water for fire suppression in many urbanized areas throughout the county, 

including those intermixed with wildlands.    Maintenance of the county’s water supply 

and water distribution system is critical to supplying water for adequate fire flow and 

drinking water during times of emergencies.   Therefore, implementation of the proposed 

project will result in a potentially beneficial impact on emergency response. 
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VIII. HYDROLOGY AND WATER QUALITY   
Background 
One of the primary concerns related to lining ditches in the TUD System as proposed pursuant 

to this project is the potential effect of lining ditches on surrounding hydrology (i.e., wells and 

vegetation). 

 

In response, TUD hired HydroFocus, Inc. in Davis, CA to undertake a study assessing the 

potential impacts of ditch lining on surrounding hydrology.    A detailed methodology and results 

of that study are included in Appendix B, were previously incorporated by reference as follows, 

and are summarized herein: 

 

HydroFocus.  May 12, 2017.  Preliminary Stable Isotope Results, Tuolumne Utilities District 

Algerine Ditch and Adjacent Wells.  Introduction to stable isotope method for 

distinguishing among sources. 

 

Ibid.   Map:  Well Locations Subject to Potential Hydrological Effects 

 

Steve Deverel, Ph.D., P.G., president and principal hydrologist for HydroFocus, Inc. headed up 

the study.   Steve has conducted similar studies in Nevada County for the Nevada Irrigation 

District (Lower Cascade Canal) and the Placer County Water Agency (Penryn Canal).     

 

For the TUD Ditch System Hydrological Study, HydroFocus relies on the science and testing 

methods detailed in Appendix B and summarized as follows:   

 

Wells and Hydrology 

All water molecules are not the same.    Water exists in different forms (i.e., isotopes) with 

different and measurable characteristics.    Some water isotopes are heavier than others.  

 

As  clouds travel from the coast inland and into the mountains, the heavier water molecules  fall 

from clouds first (and at lower elevations)  while the “lighter”  water molecules fall from clouds 

further inland and at higher elevations.     Therefore, ground and surface water differ in isotopic 

composition based on the nature of the water in the raindrops falling at a particular location.     

 

Because ditch water originates as rain and snow falling at high elevations east of the TUD 
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Service Area and is then transported to lower elevations, water originating from ditches differs in 

composition when compared to groundwater sampled at lower elevations.    As a result, 

sampling groundwater (in this case, wells) in the Algerine area and comparing its composition to 

water collected at Lyons Reservoir and in the Algerine Ditch System (i.e., ditch water) will reveal 

whether or not well water in the Algerine area located in proximity to the ditch system is 

composed of only groundwater originating as rain that fell in the Algerine area, or if it is mixed 

with ditch water (originating from ditch water derived from snow or rain that fell at a higher 

elevation).    The relative difference in composition can further be used to determine  the relative 

amounts of ditch water that may or may not be present in a given well (i.e.,   how much is ditch 

water affecting or not affecting nearby wells and, by implication, surrounding hydrology).   This 

concept is illustrated in the following figure. 
 

To ensure that this science could be “put to the test” in Tuolumne County as it has been in 

Placer County; HydroFocus conducted field sampling at three wells in the Algerine area in 

proximity to the ditch system and along the Algerine Ditch. All well sampling was accomplished 

with landowner permission. Based on prior field experience, HydroFocus collected samples from 

wells located both above ditches and below ditches.      An additional water sample was 

collected from a well located near Twain Harte that is not in the vicinity of a ditch to establish the 

local relationship between water isotopic composition and distance inland/upslope.   Water 

samples also were collected from Lyons Reservoir and Phoenix Lake for an understanding of 

how evaporation changes the isotopic signature of water as it advances through the 

reservoir/ditch system. 

    

The findings:  There are measurable differences in water in wells along the TUD Ditch 

System that can indicate which wells are or are not receiving water from TUD Ditches and in 

what relative quantities the wells may be receiving ditch water. 

 

Based on these findings and locations of wells relative to the ditches, HydroFocus assessed which 

and approximately how many wells along the TUD Ditch System could be affected by lining 

ditches (i.e., how many wells are likely to receive water from leaks in the ditch system to a 

degree that removing leaking ditch water will create a significant adverse impact).   Appendix B 
includes the map.
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Figure 35:   Conceptual Illustration of the Changing Isotope Composition of Water at Various Elevations 
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  HydroFocus identified: 

 

• 149± target wells in the system may be affected as a result of ditch lining 

 

Table 16:  Wells Potentially Influenced by Ditches 

Ditch/Region Wells potentially influenced 
by ditch leakage 

Algerine 38 
Upper Columbia 25 
Lower Columbia 17 
Matelot 23 
San Diego 32 
Shaws Flat/Slum Dam 9 
Shaws Flat/Pipeline 5 
Total 149 

 

 

Vegetation and Hydrology 

To assess potential impacts to surrounding vegetation associated with gunite lining,   TUD’s 

Ditch System Sustainability Study (DSSS) Case Study (Stantec, 2012) mapped and described 

oak mortality sites, reviewed oak experts and interviewed local biologists.  That analysis and the 

conclusions of that analysis are summarized as follows:   

 
Based on reconnaissance level surveys of the entire District ditch system where gunite has 
been applied on over 25 miles of ditches, the majority of the system traverses apparently 
unaffected healthy forests. The upper reaches traverse healthy coniferous forests, canyon 
live oak forests, and mixed coniferous woodlands. The middle reaches traverse extensive 
interior live oak woodlands, blue oak grey pine woodlands, and blue oak savannas. 
 

Most of the interior live oak mortality appeared to be attributable to bank instability and a 
small group of fallen trees above and/or below the ditch. There were two specific patches of 
interior live oaks that are dead or dying along Soulsbyville and Montezuma Ditches.  Each patch 
is characterized by almost 100 percent mortality. Both areas are approximately 100 feet long 
and the forest gap extends approximately 50-100 feet upslope and downslope of the ditch. 
Interior live oak are typically well adapted for well-developed and poor soils and a wide variety 
of water conditions (Pavlik et al., 2002). Abrupt and sustained changes in hydrology could affect 
trees; however, immediately adjacent areas upstream and downstream along the ditch with 
similar forest types (interior live oak woodland).  The dead oaks along Montezuma Ditch were 
located at a forest transition to oak savanna habitat. It is possible, trees in this transition zone 
may depend more heavily on water from the canals; however, as yet this remains speculation. 
In addition, the nearby table mountain formation in this area may result in thin soils and more 
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canal water dependence. A more detailed study is necessary to understand the exact causes of 
mortality among these two patches. 
 

Relative to black oaks, other than single or coupled tree falls due to unstable banks, only one 
obvious forest gap where multiple black oaks were in poor health, was identified along the 
ditches. This area is along the Table Mountain Ditch. In this area primarily black oaks are dead 
or dying. According to District records the area was treated with gunite in 2000. Local land 
owners have indicated that the forest in their area has shifted from black oak to grey pine and 
toyon dominated over recent years. The table mountain formation, in particular exhibits a 
unique ecosystem (see section above). The mountain itself is an inverted river bed where lava 
rocks overlay alluvial soils. Table mountain formations, in general, typically harbor rare plants 
and distinct habitats, and the table mountain in Tuolumne is no different. The area where the 
Table Mountain Ditch traverses is 1,900 feet in elevation, yet it harbors species that typically 
inhabit deeper higher elevation soils (black oaks) and species that typically inhabit lower 
elevation river bottoms (valley oaks). As a result of species living at the edge of their typical 
elevation range, they may be more susceptible to alterations in hydrology. This theory has not 
been tested and along the Table Mountain Ditch there were black oaks surviving along gunite 
lined and unlined portions of the ditch. Therefore, without detailed study, specific causes of 
tree mortality cannot be fully discerned. 
 

Table Mountain Ditch is an area where the District may opt to cautiously alter the seepage 
regimes. For example, in areas where gunite has been applied for years, the District may need 
to maintain the gunite so that seeps (like the one along the lower portion of the ditch) don’t 
potentially negatively affect species accustomed to living on the edge of their range in an upland 
water regime. In addition, areas that are currently unlined may need to be assessed to identify 
whether the trees along the ditch are water dependent (i.e. are there valley oaks or species 
living at the edge of their elevation range). In such cases, the District may opt to avoid gunite in 
specific areas to avoid any potential for affecting such trees. These recommendations, however, 
are merely precautionary and based on observed patterns and speculations. A detailed study on 
the water, soil, and tree interactions has not been conducted. 
 

Valley oaks, which are typically associated with water, are the only species that appear 
significantly affected by the ditch system, in that they grow in small patches in areas specifically 
associated with the ditches. In such areas, the ditches are likely mimicking streams and creating 
suitable habitat for valley oaks. Valley oaks are rare in the county and are protected under the 
general plan. The majority of the valley oaks in this study occur along unlined portions of the 
Algerine Ditch. Some of the trees are large and moderately healthy due to age. In these areas, it 
is recommended that gunite not occur, as it could possibly further impact tree health. 
 

There were no observed cases of blue oak forest gaps or multiple tree mortalities along the 
ditches. 

 
The TUD DSS Case Study relative to oaks concluded: 

 
No clear pattern was identified relative to gunite and oak mortality. A large portion of the ditch 
system has been treated with gunite (25 miles) and cases of mass or group oak mortality 
appeared relatively minimal.   Due to their intense requirements for water, valley oaks would 
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presumably be the most susceptible to the elimination of ditch seepage through gunite 
practices; however, this did not appear to be the case. Still, because valley oaks are rare in 
the County and have grown up in several small patches along ditches, the District should 
take care when applying gunite in these areas and only do so if inherently necessary to 
maintain the water supply. 
 

Patches of dead interior live oak were encountered along the ditches; however, the patches 
occurred in areas with and without gunite and no clear pattern was identified. The two largest 
areas of interior live oak mortality occurred over 50 to 100 feet upslope and downslope of the 
ditch in an isolated island in the middle of extensive interior live oak woodlands with gunited 
ditches running through them. Therefore, it can be concluded that (1) the majority of the interior 
live oak and canyon oak woodlands survive and do fine along gunited ditches and (2) in the 
small patches where interior live oak mortality was encountered, the cause is yet to be defined. 
 

The majority of black oaks along the ditch system are healthy (in gunited and non-gunited 
zones). Some individual black oaks that grow along the edges of the ditches in the upper 
reaches of the system have died due to apparent ditch bank instability. However, in the Table 
Mountain Ditch area, where black oaks appear to be growing at the edge of their range and 
possibly under stressed conditions, oak mortality was observed downslope of the ditch in one 
area gunited in 2000. The cause of the mortality cannot be defined by this study; however, it is 
recommended that all management actions along the geologically unique table mountain 
formation be considered with the unique habitats in mind. 

 

The TUD DSSS Case Study recommended:   

 
Although no clear pattern was identified relative to gunite and oak mortality, the adherence to the 
following recommendations is advisable: 

 

• The District should take care when applying gunite in areas of valley oak and only do so if 
inherently necessary to maintain the water supply. 

 
• Management actions along geologically unique table mountain formation should be 

considered with the unique habitats in mind. 
 

• Avoid application of “extra” gunite to fill gaps, if unnecessary 
 

• Advise landowners prior to gunite 
 

• When Soil Survey is completed, Identify venerable (sic) areas and monitor 
 
 

Because the preceding is based primarily on observation, in 2016-2017, HydroFocus also 

provided an illustrative conceptual model further describing the relationship of ditch seepage on 

both surrounding wells and vegetation under conditions where ditches are both unlined and 

lined.   Figures 36 and 37 illustrate likely impacts to surrounding hydrology where ditches may 

affect wells or vegetation. 
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The hydrological functions associated with ditches and surrounding hydrology can best be 

described as follows: 

 

Where there are leaking ditches, there is a saturated zone underneath the ditch that 

transmits water to the groundwater and wells.  This saturated zone impedes native 

groundwater flow from upslope and causes a mounding of groundwater.  Also, ditch water 

flows into the well such that there is a mixture of native groundwater and ditch water which 

varies depending on the depth of the well, distance of the well from the ditch, soil depth and 

bedrock type.  Shotcreting the ditch causes the water table drop slightly to its natural level as 

the impendence to native groundwater flow disappears. This allows native groundwater to 

flow to the well and potentially compensate for the loss of ditch water.  This process helps 

explains why in Nevada Irrigation District, there was no loss in well production with canal 

encasement even though the isotope data showed that many well samples contained 

substantial percentages of ditch water.  (HydroFocus, 2016).   

 

In conclusion: 

• Ditches can influence surrounding hydrology through seepage and leaking to varying 

degrees      

 

Lining ditches can reduce the amount of ditch water entering some nearby wells and, in some 
cases, supporting surrounding vegetation.   However, to some degree, flow of native groundwater is 
expected to “replace” ditch water “deficits” with native groundwater to limit the extent of the 
impact on surrounding wells and vegetation.      

 

 

 

 

 

 

The process illustrated in Figures 36 & 37 helps explain why, in the Nevada Irrigation 

District, there was no loss in well production with canal encasement even though the 

isotope data (water sampling results) showed that many well samples contained 

substantial percentages of ditch water prior to canal encasement. 
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 Figure 36:  Conceptual Model for Ditch Water Flow to Wells (Unlined Ditch) 

 

 

 

 



 

187 

 

 

Figure 37:  Conceptual Model for Ditch Water Flow to Wells (Lined Ditch) 
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Based on the preceding, in particular Figure 37,   the potential hydrological effects of ditch 

leakage and seepage on vegetation surrounding the ditch system were further evaluated 

through field observations over more than 50± miles of the ditch system comparing tree die-off 

adjacent to lined and unlined segments of the ditch by Augustine Planning Associates in 

conjunction with biological studies conducted for this project.    While similar in scope to the TUD 

DSSS, these observations reinforced most of the findings of the TUD DSSS with the following 

refinements:   

 

• Location relative to the ditch.   Trees located both uphill and downhill of ditches may 

be influenced by ditch water.   Trees located downhill appear to be subject to the 

influence of ditch leakage/saturation more than trees located uphill.   The area of 

potential hydrological effect may vary widely dependent on many factors.  In general, tree 

die-off was observed with 50 feet from centerline of the ditch, but in four locations, die-off 

that may have been associated with ditch seepage or, in one case, ditch piping involving 

entire stands of trees were observed to 100 feet or more (Soulsbyville, Shaws Flat, 

Eureka and Montezuma). 

 

• Topography.  Topography appears to be a factor influencing whether or not trees 

growing near the ditch are receiving some water from the ditch.   In general, the steeper 

the slopes, the more likely that the tree may have been receiving some water from the 

ditch system.    Die-off observed in one location with a relatively gentle slope (Shaws Flat 

ditch) appears to have been associated with a significant underground leak from the 

ditch rather than from generalized seepage. 

 

• Aspect.    After ditches have been lined, where die-off occurs, trees located on westerly 

and southerly facing slopes are more likely to succumb than trees on slopes with a 

different orientation. 

 

• Soil Type.     Trees located on highly porous soils (e.g., volcanic soils) may be more 

susceptible to the influences of ditch leakage than trees located on other soil types. 

 

• Tree Species.   As with the DSSS study, the oak species was a primary factor in 

determining which trees may or may not be more susceptible to hydrological changes 

with blue oaks being well adapted to drought conditions while Valley oaks (water 
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dependent) were observed to be impacted by ditch lining.    

 

 

 

 
 

  

 

 

 

 

 

 

Area where vegetation roots may reach ditch water  

Figure 38:  Vegetation Reaching Seeping/Leaking Ditch Water 
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Analysis 

Would the project: 

a) Violate any water quality standards or waste discharge requirements? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

The proposed project involves a water transportation system that has been in existence since 

the 1850s.   It does not involve waste discharge, therefore no impacts associated with waste 

discharge are anticipated. 

 

As noted in the Geology and Soils section of this analysis, soil erosion and sedimentation 

associated with Covered Activities could degrade water quality, a potentially significant adverse 

impact.    Mitigation Measures BIO-12 (Minimizing Disturbance Areas:  Fencing and Water 
Quality Protection Materials) requiring the installation of silt fencing and fencing off sensitive 

riparian areas, BIO-13 (Best Management Practices Water Quality Including 
NOI/NPDES/SWPPP) requiring preparation and implementation of erosion control plans and 

acquisition of required state permits, and BIO-17 to implement construction BMPs including 

preventing equipment leaks, and storage and stockpiling materials are addressed in the 

Biological Resources section of this study as required best management practices to protect 

water quality. 

 

Additional Covered Activities that may affect water quality include mucking out ditches, installing 

overdrains and underdrains, and using goats for vegetation control.   These could result in 

sedimentation entering the ditch system, eroding soils into downstream drainages, or animal 

waste (goats) entering the ditch system – a potentially significant adverse impact.  Therefore, 

Mitigation Measure Hydro-1 (Water Quality Best Management Practices) is proposed in 

addition to those measures previously addressed.   This measure addresses locating muck piles 

on the downhill sides of ditches to prevent sediments from re-entering the ditch system, placing 

energy dissipaters (e.g., native rock) above and below outfalls and of overdrains and 

underdrains to minimize erosion and sedimentation, using goats for vegetation management on 

the downhill side of ditches to prevent runoff from contaminating ditch water, and employing the 
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use of moveable fencing to prevent erosion from over-grazing.  Proper implementation of these 

measures, coupled with BIO-12, BIO-13 and BIO-17 are expected to minimize potential impacts 

to water quality associated with proposed Covered Activities to a level of less-than-significant. 

 

b) Substantially deplete groundwater supplies or interfere substantially with groundwater recharge 

such that there would be a net deficit in aquifer volume or a lowering of the local groundwater table 

level (e.g., the production rate of pre-existing nearby wells would drop to a level, which would not 

support existing land uses or planned uses for which permits have been granted)? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

The area is not within an identified aquifer.  Therefore, no impact to aquifers are anticipated.    

The potential impacts related to groundwater recharges as they may affect wells are addressed 

in the background section of this Chapter.    

 

This potential impact on wells is a potentially significant adverse impact.   Given the new tools 

available to measure these potential impacts, Mitigation Measure Hydro-2, the Neighboring 
Well Owner Program (NWOP) is proposed.  That measure calls for TUD to notify neighboring 

landowners prior to lining ditches in the vicinity of the “target” wells and invite them to participate 

in the NWOP program.   For landowners opting in, TUD will test well water prior to lining to 

determine whether wells are receiving ditch water and, if so, in what approximate percentages.   

If TUD proceeds with ditch lining after considering the results of well testing and well water 

production is adversely affected subsequent to ditch lining, then subject to confirming the role of 

ditch lining relative to changes in ditch water production, TUD will undertake measures to either 

reverse the impact, or provide additional on-site water to the landowner, or other remedy 

mutually agreed to by the landowner.   Well owners opting out of the program will be ineligible to 

for potential remediation as well impacts would not be verifiable.   Proper implementation of this 

measure is expected to reduce potential impacts to a level of less-than-significant. 

 

It is noted that, in the case of the Nevada Irrigation District, canal lining did not result in any well 

failures despite the presence of canal water in several wells.    The reasons for this seeming 

disparity are addressed in the following section and illustrated in Figures 36 and 37.   
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The potential impact on surrounding vegetation from ditch lining is adverse, but, based on the 

number of trees effected in comparison to the supply of trees surrounding the ditch system, not 

significant given the remaining oak woodland habitats available surrounding the ditch system.    

However, when viewed over the entire ditch system over time, the accumulation of all oak trees 

that may die due to ditch lining is a potentially significant adverse impact.    As detailed in the 

Biological Resources Chapter of this study, the recent catastrophic drought has allowed TUD to 

assess a “worst case” scenario for oak tree die-off associated with drought.   Because the 

impacts of a severe drought can arguably mimic those of ditch lining in that both may reduce the 

availability of water to oak trees, actual counts of dead and dying trees along the ditch system 

conducted in 2016 have been used to estimate the degree of the potential impact.    Based upon 

those findings, as described in the Biological Resources Chapter of this report, Mitigation 
Measure Hydro-3, Native Oak Tree Mitigation Plan (the equivalent of Mitigation Measures 

BIO-29 and BIO-30) is proposed.    The measure calls for mitigating impacts to native oak trees 

and oak woodlands through replanting, acquiring conservation easements, and/or paying into a 

tree mitigation fund.   Proper implementation of the measure is expected to reduce the 

potentially cumulative adverse impacts of lining ditches on oak woodlands to a level of less-than-

significant. 

 

Potential impacts to wetlands or riparian vegetation associated with ditch lining are addressed in 

the Biological Resources Chapter of this study. 

 

c) Substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, in a manner which would result in substantial 

erosion or siltation on- or off-site? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The course of ditches will not be substantially altered by Covered Activities.   Therefore, no 

impacts associated with altering the drainage pattern of ditches will occur and no impacts 

from erosion, siltation or flooding are anticipated. 
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d) Substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, or substantially increase the rate or amount of 

surface runoff in a manner which would result in flooding on- or off-site? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

  

See paragraph “c.” 

 

e) Create or contribute runoff water which would exceed the capacity of existing or planned storm 

water drainage systems or provide substantial additional sources of polluted runoff? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

While ditch lining is proposed, the purpose of such lining is to prevent water loss so that 

more water can be used for beneficial uses within the system.   While the project will 

introduce relatively impermeable surfaces, it will introduce them into what is, in effect, a 

countywide system that transports water for domestic use and does not impact a storm 

drainage system or increase polluted runoff.   Instead, water is transported to end-users 

including water treatment plants, and agricultural users.   Therefore, no impact is anticipated. 

    

f) Otherwise substantially degrade water quality? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

As discussed in paragraph a, the project has the potential to erode soils which could result in 

off-site siltation.   Mitigation measures identified in paragraph “c” are expected to reduce the 

potential impact to a level of less than significant.   However, one additional source of 

sedimentation in the ditch system occurs in rangeland settings.    
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As illustrated in the following, ditches and ditch crossings used by cattle and horses may erode 

ditch berms reducing the potential capacity of ditches flowing in rangeland settings.   The 

accompanying accumulation of sediment similarly reduces the capacity of the ditch system to 

transport water.   Heavy sediments also may result in hoof rot and breeds insects.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39:   Ditch Sedimentation and Berm Damage in a Rangeland Setting 
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Because ditch sedimentation is most common along the Algerine Ditch in locations where ditch 

water primarily provides water for agricultural uses (rather than for drinking water), the impact is 

not considered significantly adverse pursuant to CEQA.    

 

However, California Health and Safety Code Section 116990 states: 
 

No person shall keep any horses, mules, cattle, swine, sheep, or live stock of any kind, penned, 

corralled, or housed on, over, or on the borders of any stream, pond, lake, or reservoir, in a 

manner that the waters become polluted, if water is drawn therefrom for the supply of any portion 

of the inhabitants of this state 

 

Given the long history of livestock raising in the West County with minimal interference or 

regulation, it is recommended that TUD consider a stewardship approach to preserving ditch 

integrity in rangelands.   Specifically, HYDRO-4, the Rangeland Pilot Stewardship Program is 

proposed.   The program encourages a cooperative effort between TUD and willing landowners, 

the Tuolumne County Resource Conservation District, and similar agencies that emphasize 

voluntary stewardship programs to undertake a demonstration project (or projects) along the 

ditch system to showcase and refine best management practices to minimize ditch erosion (e.g., 

fencing, planting blackberries), providing guzzlers/troughs off-ditch to water cattle, design and 

space ditch crossings appropriately for cattle and horses and other economically feasible 

activities that may be undertaken cooperatively to maintain the ditch system in rangelands.   

 

g) Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard 

Boundary or Flood Insurance Rate Map or other flood hazard delineation map? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

  No housing is proposed in conjunction with the proposed project, therefore no impacts associated 

with placing housing in a flood hazard area are anticipated.   (See also paragraph h). 
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h) Place within a 100-year flood hazard area structures which would impede or redirect flood 

flows? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

The following Federal Emergency Management Agency Flood Insurance Rate Maps (FEMA 

FIRMs), all with an effective date of April 16, 2009, record flood data along the ditch system: 

• 06109C575C (Columbia area) 

• 06109C589C (Phoenix Lake area) 

• 06109C0850C (Sonora, Jamestown, Rawhide areas) 

• 06109C0851C (Sonora area) 

• 06109C0852C  (Standard and Phoenix Lake area) 

• 06109C0854C  (Curtis Creek south and west of Standard) 

• 06109C0857C (Soulsbyville area) 

• 06109C0865C (Algerine area) 

• 06109C0900C (Tuolumne area) 

FEMA’s National Flood Hazard Layer (NFHL), with effective dates of April 16, 2009, were 

consulted for the following areas: 

• 06109C0586C (Upper Columbia Ditch area) 

• 06109C0587C (Upper Columbia Ditch area) 

Based on the preceding, the following ditches are located within 1000± feet of flood areas: 

• Eureka Ditch in proximity to Turnback Creek near Cedar Springs Road (Southern half of 

Section 16; Northern half of Section 21 in T2N, R16E).   The Eureka Ditch is more than 

40 feet above Turnback Creek within the area designated as a special flood hazard 

zone, therefore impacts to the ditch system from flooding on Turnback Creek within the 

designated flood zone is not anticipated.    

• Phoenix Ditch near Power House Creek through Apple Valley near Summers Lane 

(Section 21, T2N, 15E) 

Within the project boundaries, the following ditch segments are within designated Flood Zone A 
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(See following figures). All are included in FEMA FIRM Community Panel Numbers 

06109C0852C and 06109C0854C (Curtis Creek south and west of Standard): 

• Phoenix Ditch above the Standard Mill and Curtis Creek downstream of Camage and 

extending southwest of Tuolumne Road approximately 1200 feet (Sections 3, 9 and 10 in 

T1N, R15E). 

• Kincaid Reservoir  (Section 9, T1N, R15E) 

Flood Zone A is a special flood hazard area (SFHA) – an area where the base flood has a 1% 

chance of being equaled or exceed in any given year.   In a Zone A, the base flood elevation has 

not been determined.    All other ditch segments are located in a Zone X – areas where there is 

a 0.2% chance of annual flood and areas of 1% annual chance flood with average depths of less 

than 1 foot or within drainage areas of less than 1 square mile (i.e., outside SFHAs). 
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Source:   FEMA FIRM Community Panel Number 06109C0852C, Effective date April 16, 2009 
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Source:   FEMA FIRM Community Panel Number 06109C0854C, Effective date April 16, 2009 
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Source:   FEMA FIRM Community Panel Number 06109C0854C, Effective date April 16, 2009 
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Because the ditch system is preexisting, it will not place structures within flood zones that could 

impede flows.    The purpose of the ditch system is to transport water.   The goal of the proposed 

project is to minimize water loss through the system to provide more water for beneficial uses.   

Therefore, no impacts are anticipated.     

 

However, it is recommended that TUD employ its GIS system to reflect the here sites along the 

TUD system located within Flood Hazard Zone A to inform future activities related to ditch 

maintenance.    That recommendation is contained in Hdyro-5 (Monitor Flood Hazards). 
 

i) Expose people or structures to a significant risk of loss, injury or death involving flooding, 

including flooding as a result of the failure of a levee or dam? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

No structures to be occupied are proposed in conjunction with this project.   No structures 

that, if damaged, would result in a significant loss due to injury or death are proposed in 

conjunction with this project.   Therefore, no impact is anticipated. 

 

j) Cause inundation by seiche, tsunami, or mudflow?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Based on the size of the ditches, no impacts associated with seiches or tsunamis are 

anticipated.   Failure to maintain ditches, especially in areas identified as having unstable 

slopes (See Geology and Soils), could result in ditch failures resulting in flooded hillsides 

and small areas of heavy saturation resulting in limited mudflows.   Implementation of the 

TUD Ditch Maintenance project provisions to stabilize ditches to minimize the potential 

for ditch failure will reduce that impact to less than significant.    In this particular case, 
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the appropriate mitigation measure is implementation of the TUD Ditch Maintenance 

Program as analyzed herein. 

 

IX. LAND USE AND PLANNING 
 

Would the project: 

a) Physically divide an established community?  
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project will maintain an existing water infrastructure system.  No physical division of 

communities will result because no structural barriers are proposed.  Based on the nature of the 

proposed project, no impacts associated with physical division of established communities will 

occur. 

 

b) Conflict with any applicable land use plan, policy, or regulation of an agency with jurisdiction over 

the project (including, but not limited to the general plan, specific plan, local coastal program, or 

zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental effect? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

Ditches in the TUD system generally carry the underlying zoning and general plan land use 

designations of the parcels through which the ditch runs.   Therefore, the TUD ditch system carries 

virtually every type of zoning and general plan land use designation established under the Tuolumne 

County and City of Sonora zoning codes and general plans.    

 

Pursuant to the California Government Code (GC), local agencies (i.e., the Tuolumne Utilities 

District) must comply with the applicable building and zoning codes of the jurisdiction in which they 

are located (i.e., the City of Sonora and Tuolumne County).   However, Sections 53091(d) and 
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53091(e) of the Government Code state that building and zoning ordinances for counties and cities 

shall not apply to the location or construction of facilities for the production, generation, storage, 

treatment or transmission of water.   Therefore, many ditch development activities are exempt from 

the City and County’s building and zoning ordinances.    

 

For maintenance activities, pursuant to the Tuolumne County Code, maintenance activities are 

considered public utility uses and are exempt from code requirements except in Open Space (O) 

zoning districts or  Design Control (:D) and Historic Design Preservation (:HDP) Combining Districts. 

   
17.52.060 Public utility uses.  

A. Except as otherwise provided in this title, public utility distribution facilities are declared to be 

permitted uses in all districts, except in open space (O) districts and design control (:D) and historical 

area (:HDP) combining districts.  

 

A. Except as otherwise provided in this title, all public utility uses except distribution facilities, are 

declared to be conditional uses in all districts and are permitted subject to securing a use permit in 

each case. (Ord. 2506 § 14, 2003; Ord. 1229 § 2 (part), 1982).  

 

No portions of the ditch system could be found that are located in design control or historic 

design preservation combining districts.   Some portions of the ditch system are included in the 

Open Space (O) or Open Space -1 (O-1) zoning districts (Chapters 17.14 and 17.15) of the 

Tuolumne County Zoning Code.   Sections 17.14.030(d) and 17.15.030(d) of the county code 

identify public utility uses as conditional uses (i.e., requiring acquisition of a conditional use 

permit) unless they are underground.   However, the Tuolumne County Community Resources 

Agency has determined that a conditional use permit is not required to undertake TUD ditch 

maintenance activities when the presence of the ditch is recognized in the environmental 

documentation that established the Open Space or Open Space-1 zoning district surrounding a 

TUD ditch.  (Personal Communication Tuolumne County Community Resources Agency, 

January, 2017) 

 

Based on the preceding, Covered Activities along the ditch system are exempt from the 

requirements of the Tuolumne County Code. 

 

As noted in the Transportation Chapter, TUD will coordinate with the Tuolumne County Community 

Resources Agency to ensure that work within county roadways, in particular within the right-of-way 
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of Rawhide Road where the Montezuma Ditch crosses the road, does not undermine the road  

(Project Design Condition TRAN-1:  Work within County Roadways). 

 

In contrast, Title 17, Section 17.06.020 of the City of Sonora Code  states that: 

 

Except as otherwise specified in this title, this title applies to all agencies of the United 

States, any state, county, city  and public district insofar as this title does not conflict with 

any valid law of the United States or the state.  All required fees are waived for these 

agencies. 

 

Only a small portion of the Shaws Flat Ditch is located within the City Limits.   In practice, the city 

has generally waived permitting requirements for maintenance activities undertaken by TUD on the 

ditch system.    Should that policy change, TUD may be required to obtain permits or waivers and 

would do so.    It is recommended that TUD coordinate with the city to amend the city code to clarify 

that TUD is exempt from the city’s permitting requirements for activities not otherwise exempt 

pursuant to PRC 53091(d) and (e). 

 

Tuolumne County General Plan 

Tuolumne County is currently in the process of updating its 1996 General Plan.   Therefore 

issues related to the TUD ditch system in both the 1996 General Plan and pending general plan 

update are discussed herein.    Redlining and strikeout are used to show proposed changes to 

the 1996 General Plan in the proposed and pending General Plan update.  Where none is 

shown, no changes are proposed.  Only those programs specific to the ditch system that relate 

to proposed Covered Activities are included herein (i.e., programs describing TUD, in general, or 

to water storage and supply are not included). 
 

Housing Element 
Some of the necessary improvements which may be required include piping sections of the raw 

water ditch system, replacement of water and sewer mains and interceptors, extending water 

mains, development of additional groundwater supplies, and planned enlargement of the regional 

wastewater treatment plant operated by the Tuolumne Utilities District and wastewater treatment 

plants operated by the Jamestown Sanitary District, Tuolumne Sanitary District and Groveland 

Community Services District. Some of these improvements can be financed with the Districts’ 

capital reserve funds, while others would be the financial responsibility of the developers. 
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Implementation Programs 4.L.a Develop Conservation Program for Water Resources Develop a 

conservation program for important water resources in conjunction with the County's biological 

resources conservation program which has been sanctioned by the Federal and State agencies 

having jurisdiction over such resources to facilitate a consistent, fair and cost-effective approach 

to water resource mitigation and encourages and supports the restoration of degraded riparian 

areas through public education programs demonstrating the value of healthy riparian habitats in 

protecting water quality, and provide for permit streamlining while conserving important water 

resources. Applicants seeking discretionary entitlements subject to the California Environmental 

Quality Act shall have the option of using the County's water resource conservation program to 

mitigate impacts from their projects on such resources or pursue a project specific mitigation 

program to comply with environmental regulations in effect at that time. They shall also be entitled 

to mitigation credits for restoration projects in degraded riparian areas as provided in the 

County=s water resources conservation program. Important water resource areas include 

reservoirs, lakes, ponds, marshes, springs, vernal pools, wetlands, rivers, water supply ditches, 

and perennial and intermittent streams as identified on the United States Geological Survey 

(USGS) maps. The water conservation program shall address the following minimum standards: 

1. Provision for the continued implementation of the National Pollution 

 

4.L.b Land Uses Adjacent to Public Drinking Water Reservoirs Participate in the State Source 

Water Assessment Program. Amend Tuolumne County Ordinance Codes to provide for local 

source water protection and wellhead protection programs to protect the sources of drinking water 

supplies in compliance with the State Source Water Assessment Program. In the interim, require 

new areas proposed for urban land uses (HDR, MDR, LDR, NC, GC, HC, and MU) and industrial 

land uses (BP, LI, and HI) on the General Plan maps to avoid being located above public drinking 

water reservoirs and open (uncovered or unpiped) public drinking water conveyances (ditches, 

flumes, and canals) where discharge or contamination is likely to occur, unless public water and 

sewer are available or can be developed, or impacts can be mitigated. [Resolution 41-98 adopted 

March 24, 1998] 

 

Water Resources Note:  the preceding program 4.L.b was amended and relocated to a new 

Water Resources Element) 

 

19.B.b Land Uses Adjacent to Public Drinking Water Infrastructure  

Consider amending the Tuolumne County Ordinance Code to provide for local source water 

protection and wellhead protection programs, such as setbacks, to protect the sources of drinking 

water supplies. In the interim, avoid designating urban land uses (HDR, MDR, LDR, NC, GC, HC, 

and MU) and industrial land uses (BP, LI, and HI) on the General Plan land use diagrams directly  
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uphill from public drinking water reservoirs and open (uncovered or unpiped) public drinking water 

conveyances (ditches, flumes, and canals) where discharge or contamination is likely to occur, 

unless public water and sewer are available or can be developed, or impacts can be mitigated. 

 

Cultural Resources Element 
9.C.b Inventories 

Conduct…Thematic Inventories…. Water Development  

 

9.C.i Heritage Corridors  

Designate corridors, or portions of corridors, which: 1. Are examples of historic trade, water 

distribution or transportation routes, conveyance systems or trails…Designation of Heritage 

Corridors shall only be approved by the Board of Supervisors after consent of the owners of a 

minimum of 51% of the property area and 51% of the property owners included within a proposed 

Heritage Corridor. The determination of the consent of the property owners for the formation of 

Heritage Corridors shall be based upon each parcel having one vote. In conjunction with the 

designation of a Heritage Corridor, a cultural resources conservation program for the area within 

the proposed corridor shall be formulated as a cooperative effort by the owners of the property 

within the corridor and the County and adopted by the Board of Supervisors 

 

9.D.b Integrate Cultural Resources Management with Goals in the Recreation Element to 

Enhance Funding Opportunities 

 Make acquisition of historic resources including railroad grades and ditch trails a priority for 

designation and management as recreational trails in the Recreation Element of the General Plan 

and use the historic nature of these resources as a means to enhance funding opportunities, in 

particular, funding through the Transportation Enhancement Activities (TEA) program. 

 
Tuolumne Community Plan   
17.H.4 Encourage recreational use of railroad grades, creeks and historic ditches as trails. 

 

17.H.e Trail Staging Areas  

Encourage the establishment of staging areas and support facilities in strategic locations along 

adopted trail routes within the Tuolumne Planning Area including, but not limited to those shown in 

Figure 17-10. Staging areas and support facilities should include, but not be limited to, parking, 

trash receptacles and signs (e.g., trail rules and trail maps where feasible)…… potential Mt. Eaton 

Ditch Trail near the intersection of these two trail routes just east of the entrance to the Mira Monte 

Subdivision on Buchanan Mine Road (note: A makeshift parking area already exists at this 

location) 



 

207 

 

 

17.I.a Tuolumne Community Cultural Resources Survey  

Update the Tuolumne Community Cultural Resources Survey to evaluate structures for historic 

significance as they become fifty (50) years old and use the survey for zoning individual structures 

to the Historic (:H) Combining District, Section 106 evaluations, providing historic preservation 

incentives, and evaluating new development for compatibility with community character. 

Supplement the Tuolumne Community Cultural Resources Survey to include evaluations of areas 

outside the original townsite that have contributed to the Tuolumne Planning Area (and the 

Tuolumne Planning Area as may be amended) heritage including, but not limited to: …. 2. Ditches 

(e.g., Mt. Eaton Ditch)  

 

Healthy Communities Element 
20.A.d Walking Trails  

Promote the development of non-motorized trails along streams, rivers and ditches to encourage 

walking and bicycling. 

 

City of Sonora General Plan 
1.B.d and 11A.m Consider Establishing an Annexation Priority for Scenic Corridors  

Consider establishing, as priorities for annexation, main corridors into the City of Sonora. For 

example, consider annexing the area contained within the city’s sphere of influence to encompass 

that area north of the city extending from Highway 49, east to the Shaw’s Flat ditch as a priority to 

ensure conservation of the scenic qualities of this corridor. Related Programs: Chapter 1 (Land 

Use) - Implementation Programs 1.B.a, 1.B.b and 1.G.b 

 

1.G.b Establish an Annexation Plan/Amend Sphere of Influence 

v. United States Bureau of Land Management parcels adjacent to the existing city limits or within 

the city’s sphere of influence, especially along the Shaw’s Flat Ditch and between the Gibbs 

Ranch Subdivision and Stockton Road where future trails might be established consistent with the 

goals, policies and programs of the recreation element of Sonora General Plan 2020. 

 
9.B.o Integrate Cultural Resources Management Goals and Recreation Goals  

Emphasize the historic nature of recreational resources (e.g., ditch and creek trails) as a means to 

enhance funding opportunities, in particular, funding through the Transportation Enhancement Act 

(TEA). Potential recreational facilities with cultural resources value will be made a priority for 

development pursuant to both the Cultural Resources Element and the Recreation Element of 

Sonora General Plan 2020. Related Programs: Chapter 2 (Circulation) - Implementation Programs 

2.E.f and 2.E.g 
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12.A.h Promote Shared Use to Expand the Variety and Quantity of Available Facilities and 

Distribute Costs and Manpower to Acquire and Maintain Facilities  

Promote partnerships with schools, utility agencies community groups, the county, state and 

federal agencies and others to share the costs, management and maintenance of existing and 

new facilities for mutually beneficial recreational use. Link or incorporate recreational facilities from 

other entities with city facilities whenever feasible. Examples of these partnerships include, but are 

not limited to:  

i. Partnering with the Tuolumne Utilities District (TUD) to share maintenance with and use 

TUD utility easements (e.g., sewer easements, water line easements, ditches) 

 

iii. Team with TUD to undertake a pilot program opening up a portion of the Shaw’s Flat Ditch 

for recreation while potentially providing opportunities for TUD facility expansion adjacent 

to TUD’s existing facilities within the city. 

 
12.B.b Establish a Trail System Integrated with Regionally-Planned Facilities Located within the 

City’s Sphere of Influence Integrate new trails located within the city’s sphere of influence with 

trails in the county’s proposed regional trail system. Continue coordination with the county to 

ensure recognition of proposed city trails in the county’s recreation master plan. The Draft 

Tuolumne County Recreation Master Plan proposes the following regional trails located in the 

city’s sphere of influence: Woods Creek Trail, Sierra Railroad Trail, Dragoon Gulch Trail, Shaw’s 

Flat Saratoga Rd. Trail, Bald Mountain Rd. Trail, Jamestown Ditch Trail, Campo Seco Road Trail, 

Shaw’s Flat Ditch Trail, and the Racetrack Road Trail (see map General Plan 2020 Appendix 

12B). Related Programs: Chapter 2 (Circulation) - Implementation Programs 2.E.f, 2.E.g; Chapter 

9 (Cultural Resources) - Implementation Program 9.B.p; Chapter 12 (Recreation) - 

Implementation Program 12.C.d 

 

12.B.g Promote the Use of Public Lands Design park and recreation facilities adjacent to existing 

public lands whenever feasible to allow for future expansion of those facilities and to encourage 

partnerships for funding, developing and maintaining new recreational facilities. Within the city’s 

sphere of influence, these opportunities may exist on parcels adjacent to land owned by the 

United States Bureau of Land Management (BLM). BLM lands are located adjacent to the city’s 

northern/northeast boundaries near the proposed Woods Creek and Dragoon Gulch trails and in 

the northwest near the proposed Shaw’s Flat Ditch trail. 

 

As illustrated in the preceding, general plan programs address the ditch system primarily in 

terms of conducting cultural resource surveys or using segments as recreational resources for 
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trails.    As described herein, none of the Covered Activities would preclude the use of specified 

ditch segments as trails (although it is noted that most of the ditch system passes through land 

that is not owned by TUD and may be unavailable for recreational use).   None of the proposed 

programs would preclude future cultural resources surveys.    

 

One program discusses piping ditches in reference to the provision of adequate water supplies 

for housing and one program discusses locating new land uses adjacent to the system that will 

maintain water quality.     As described in the Biological Resources Chapter herein, piping is a 

Covered Activity, however, due to potentially significant adverse impacts to wildlife, the total 

amount of piping is limited.     Because this does not preclude piping in specific areas as may be 

necessary for the provision of housing, a conflict is not anticipated.   Similarly, the location of 

new land uses adjacent to the ditch system that will maintain water quality is consistent with the 

proposed project and no conflict is anticipated. 

 

Based on the preceding, no potentially significant adverse impacts related to land use plans or 

zoning are anticipated. 

   

c) Conflict with any applicable habitat conservation plan or natural community conservation plan? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

Neither an HCP nor an NCCP exists in the project boundaries or the vicinity.  Therefore, no 

impacts are anticipated 

  

d)    Will the proposed project conflict with the identity of established communities?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

The project will maintain an existing water infrastructure system originally established by miners 

in the mid-to-late1800s.   At least some segments of all ditches in the TUD System flow through 

established residential subdivisions.  The ditch contributes to the identity of each of these 
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residential communities.   Because the project will assist in preserving the ditch system as an 

element of these communities, it will contribute in preserving, rather than conflicting with, the 

identity of these communities.      

 

It is noted that individual community members have varying opinions related to lining ditches in 

the TUD system.   Some express opposition to ditch lining, others have stated their desire to see 

the entire system piped, and still others have supported lining ditches to prevent leaks and 

failures that can result in flooding private property.   Many of these opinions are based on a 

desire to preserve the cultural, biological, aesthetics, recreational, hydrological or other ditch 

values.   The potential significance of impacts associated with ditch lining relative to each of 

these topics pursuant to the California Environmental Quality Act is analyzed in separate 

sections throughout this analysis.   The reader is referred to those sections for proposed 

mitigation measures identified to minimize various potential impacts associated with ditch lining 

to a level of less-than-significant. 

 

X.  MINERAL RESOURCES  
Would the project: 

a) Result in the loss of availability of a known mineral resource that would be of value to the region 

and the residents of the state? 
 Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The California Geological Survey (formerly Division of Mines and Geology) surveyed 

Tuolumne County for the presence of economically important mineral resources. Pursuant 

to the resulting report, Mineral Land Classification of a Portion of Tuolumne County, 

California, for Precious Metals, Carbonate Rock and Concrete-Grade Aggregate (DMB 

Open-File Report 97-09, 1997), many portions of the project area are located within areas 

containing mineral occurrences of known or undetermined mineral resource significance.  

However, because the project involves maintaining an existing water transportation 

system (originally built by miners to assist with mineral extraction) without expanding that 

system, it is not anticipated that any Covered Activities will alter any mineral resources to 

the extent that it would preclude future extraction of an economically important mineral 
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resource and no impact to the availability of valuable mineral resources is anticipated.    

 

b)  Result in the loss of availability of a locally-important mineral resource recovery site delineated on 

a local general plan, specific plan or other land use plan? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

  See paragraph a. 

 
XI. NOISE  
Would the project: 

 a) Result in exposure of persons to or generation of noise levels in excess of standards established in 

the local general plan or noise ordinance, or applicable standards of other agencies? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 
Exterior noise is anticipated in conjunction with project activities.  However, given the 

short duration of individual Covered Activities, the level of significance is determined to 

be less-than-significant impact.    

 

b) Result in exposure of persons to or generation of excessive ground-borne vibration or ground-

borne noise levels?  
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

See paragraph “a”. 
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c) Result in a substantial permanent increase in ambient noise levels in the project vicinity above 

levels existing without the project?   
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Increases in noise levels from operating equipment associated with ditch maintenance 

activities will be temporary in nature and will not result in permanent noise due to the size 

and nature of the proposed maintenance activities.    New equipment installed for permanent 

use (e.g., monitoring equipment) is not anticipated to exceed noise levels substantially 

above those levels existing without the project.    However, to ensure that no such impact 

may occur, Mitigation Measure NOI-2 (Noise Limits for New Equipment) is proposed.   

The measure establishes noise limits for all new equipment and will ensure that no 

significant adverse impacts associated with noise from newly installed equipment will occur. 

 

d) Result in a substantial temporary or periodic increase in ambient noise levels in the project vicinity 

above levels existing without the project? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

Construction activities have the potential to temporarily increase noise levels in the 

vicinity of Covered Activities.   Generally, the short duration (a few hours during daylight) 

of the activities is unlikely to interfere with daily activities except when exposing sensitive 

receptors, such as occupied classrooms.  To ensure that such impacts do not occur   

Mitigation Measure NOI-1 (Best Management Practices for Noise (within 300 feet of 
Occupied Classrooms) is proposed.  This measure calls for the use of sound control 

devices no less effective than those provided on the original equipment.  Proper 

implementation is expected to ensure that noise exposure to sensitive receptors in 

conjunction with Covered Activities will be less than significant. 
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e) For a project located within an airport land use plan or, where such a plan has not been adopted, 

within two miles of a public airport or public use airport, would the project expose people residing 

or working in the project area to excessive noise levels? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

A portion of the San Diego Ditch is located within two miles of the Columbia Airport.  An 

airport land use plan has been adopted for this public airport.   Given the short duration 

of ditch maintenance activities and the small size of aircraft operating out of the airport, 

workers performing ditch maintenance activities along the San Diego Ditch are not 

expected to be exposed to excessive noise levels from the airport.   Therefore, no impact 

is anticipated. 

 

f) For a project within the vicinity of a private airstrip, would the project expose people residing or 

working in the project area to excessive noise levels?    

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

Private airstrips may occur in the vicinity of the ditch system.   However, those performing 

ditch maintenance activities could be expected to perhaps a single take-off or landing 

given the relatively short duration of ditch maintenance activities and the low volume use 

of rural private airstrips.   Therefore, the project would not expose people undertaking 

ditch maintenance activities to excessive noise levels from a private airstrip. 
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XII. POPULATION AND HOUSING 
Would the project: 

a) Induce substantial population growth in an area, either directly (for example, by proposing new 

homes and businesses) or indirectly (for example, through extension of roads or other 

infrastructure)? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project will maintain an existing water infrastructure system.   No expansion of the system is 

included in the project scope.   Therefore, the proposed project will not induce substantial 

population growth either directly or indirectly and no impact is anticipated. 

 

b) Displace substantial numbers of existing housing, necessitating the construction of replacement 

housing elsewhere? 

Potentially Significant 

Impact 
Less Than 

Significant with 

Mitigation Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X  

 

The project will maintain an existing water infrastructure system.   Based on the nature of 

the proposed project, no homes or persons will be displaced and no related impacts will 

occur. 

c) Displace substantial numbers of people, necessitating the construction of 

replacement housing elsewhere?  

Potentially Significant 

Impact 
Less Than 

Significant with 

Mitigation Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

See paragraph b. 
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XIII. PUBLIC SERVICES 
Would the project: 

a) Result in substantial adverse physical impacts associated with the provision of new or physically 

altered governmental facilities, need for new or physically altered governmental facilities, the 

construction of which could cause significant environmental impacts, in order to maintain 

acceptable service ratios, response times or other performance objectives for any of the public 

services (fire or police protection, schools, parks or other public facilities):” 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X  

 

The project maintains an existing, historic, water transportation facility.   The project will not 

result in a population increase.  Based on the nature and location of the proposed project, no 

increase in demand for services or alteration of existing facilities is anticipated. 

 

XIV. RECREATION 
Would the project: 

  a) Increase the use of existing neighborhood and regional parks or other recreational facilities 

such that substantial physical deterioration of the facility would occur or be accelerated?  

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project will not result in a population increase, therefore, no increase in demand for or 

use of existing services or alteration of existing facilities is anticipated.    Project activities 

have the potential to facilitate maintenance of ditch trails by consolidating the environmental 

review of such activities under a master environmental document, a potentially beneficial 

effect.  
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b)  Does the project include recreational facilities or require the construction or expansion of 

recreational facilities which might have an adverse physical effect on the environment?    

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 See paragraph a.  

 

XV. TRANSPORTATION 

Would the project: 

a) Cause an increase in traffic which is substantial in relation to the existing traffic load and capacity 

of the street system (i.e., result in a substantial increase in either the number of vehicle trips, the 

volume to capacity ratio on roads, or congestion at intersections)?   

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project maintains an existing, historic, water transportation facility.   Based on the nature 

and location of the proposed project, no increases in the existing traffic load affecting the 

capacity of the street system are anticipated. 

 

b) Exceed, either individually or cumulatively, a level of service standard established by the county 

congestion management agency for designated roads or highways? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project maintains an existing, historic, water transportation facility.   Based on the nature 

and location of the proposed project, no increases in existing traffic levels will occur and 
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therefore no changes to the level of service of roadways (or vehicle miles traveled along 

those roadways) are anticipated. 

 

c) Result in a change in air traffic patterns, including either an increase in traffic levels or a change 

in location that results in substantial safety risks? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

 The project maintains an existing, historic, water transportation facility.   Based on the nature 

and location of the proposed project, no changes to air traffic patterns, increases in traffic 

levels or changes in location resulting in safety risks are anticipated. 

 

d) Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous 

intersections) or incompatible uses (e.g. farm equipment)? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

The project maintains an existing, historic, water transportation facility.   The project was 

reviewed by the Tuolumne County Community Resources Agency.   That agency 

indicates that an encroachment permit may be required for work within the county right-

of-way where the Montezuma Ditch crosses Rawhide Road to ensure that ditch design 

beneath the roadway does not undermine the roadway.    This provision has been 

incorporated as project design condition Measure TRAN-1 (Work within County 
Roadways). 
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e) Result in inadequate emergency access? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X  

  

The project maintains an existing, historic, water transportation facility.   No population 

increases or alterations in emergency access routes will occur.   Therefore no impacts 

associated with emergency access are anticipated. 

 

f) Result in inadequate parking capacity? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project maintains an existing, historic, water transportation facility.   Based on the nature 

and location of the proposed project, the proposed project will not increase parking demand 

and therefore will not result in inadequate parking capacity.      

 

g) Conflict with adopted policies, plans, or programs supporting alternative transportation (e.g., bus 

turnouts, bicycle racks)?   

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X  

 

The project maintains an existing, historic, water transportation facility.   Based on the nature 

and location of the proposed project, conflicts with alternative transportation policies, plans, 

or programs are not anticipated. 
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XVI. UTILITIES AND SERVICE SYSTEMS  
Would the project: 

a) Exceed wastewater treatment requirements of the applicable Regional Water Quality Control 

Board? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

   

The project maintains an existing, historic, water transportation facility.   Based on the 

nature and location of the proposed project, the project will not create a need for 

wastewater treatment and no associated impacts will occur. 

 

b) Require or result in the construction of new water or wastewater treatment facilities or expansion 

of existing facilities, the construction of which could cause significant environmental effects?   

 Potentially 

Significant Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The project maintains an existing, historic, water transportation facility.   Maintenance activities, 

involving no expansion of existing water treatment facilities, will occur at existing water treatment 

plants.   No new water treatment facilities will be constructed under the proposed project. The 

proposed ditch maintenance program will not generate a need for water or wastewater treatment 

facilities.  Therefore, no impacts associated with construction of new water or wastewater 

treatment facilities or expansion of existing facilities will occur. 
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c) Require or result in the construction of new storm water drainage facilities or expansion of existing 

facilities, the construction of which could cause significant environmental effects? 

 Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

  X  

 

The project maintains an existing, historic, water transportation facility.  Although 

shotcrete/gunite lining of the water transportation facility (i.e., ditches) will occur in 

conjunction with the proposed project, the purpose of ditch lining is to reduce water loss so 

that more water can be retained within the system (i.e., not drain or leak out of the system) 

and be collected, in some cases treated, and distributed for consumptive and other 

beneficial uses.   Therefore, proposed project activities, including ditch lining, will not 

significantly increase impermeable surfaces resulting in increased runoff affecting 

stormwater drainage systems or otherwise trigger the construction of new or expansion of 

existing stormwater drainage facilities, and no significant environmental effects associated 

with such construction would occur. 

 

d)  Have sufficient water supplies available to serve the project from existing entitlements and 

resources, or are new or expanded entitlements needed? 

 Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

   

The purpose of the proposed project is to maintain and preserve an existing public water 

transportation system to reduce water loss and improve the reliability of the existing water 

supply.    Based on the nature of the proposed project, no additional water supplies are 

necessary to serve the proposed project.    Instead, the project has the potential to result in a 

potentially beneficial impact by reducing water loss. 
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e) Result in a determination by the wastewater treatment provider which serves or may serve the 

project that it has adequate capacity to serve the project’s projected demand in addition to provide 

existing commitments? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The purpose of the proposed project is to maintain and preserve an existing public water 

transportation system to reduce water loss and improve the reliability of the existing water 

supply.    Based on the nature of the proposed project, no increased demand on wastewater 

treatment facilities will occur.   

 

f) Be served by a landfill with sufficient permitted capacity to accommodate the project’s solid waste 

disposal needs? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

The proposed project will not result in an increased generation in solid waste, therefore, no 

accommodations are necessary to meet the project’s solid waste disposal needs. 

 

g) Comply with federal, state, and local statutes and regulations related to solid waste?  

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

  See paragraph “f”.  
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XVII. MANDATORY FINDINGS OF SIGNIFICANCE  
Does the project: 

a) Have the potential to degrade the quality of the environment, substantially reduce the habitat of a 

fish or wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, 

threaten to eliminate a plant or animal community, reduce the number or restrict the range of a 

rare or endangered plant or animal or eliminate important examples of the major periods of 

California history or prehistory? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

As detailed in this study, the proposed project will not have a significant effect on the 

environment and will not result in any of the impacts requiring a mandatory finding of 

significance provided the mitigation measures identified herein are properly implemented 

and maintained as described in the Biological and Cultural Resources chapters of this study. 

 

b) Have impacts that are individually limited, but cumulatively considerable? ("Cumulatively 

considerable" means that the incremental effects of a project are considerable when viewed in 

connection with the effects of past projects, the effects of other current projects, and the effects of 

probable future projects)? 
Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

 X   

 

As described herein, the proposed project will create incremental effects that individually, or 

cumulatively, would create significant environmental effects.   Specifically: 

• Impacts to native oak woodlands are expected to be individually insignificant, but 

cumulatively adverse as described in the Biological Resources Chapter herein.    

• Ditch piping various segments may be individually insignificant, but cumulatively 

significant as described in the Biological Resources Chapter herein 
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• Impacts to sensitive natural communities as described in the Biological Resources 

Chapter herein, and  

• Incremental changes to the historic fabric of the ditch system as described in the 

Cultural Resources Chapter herein 

The following mitigation measures were identified to reduce the potentially significant adverse 

cumulative impacts to a level of less than significant and are detailed in the Biological Resources 

Section and Cultural Resources Chapters of this analysis: 

• Mitigation Measure BIO-26  (One acre disturbance limit) 

• Mitigation Measure BIO-27 (Staging and Access Area limit) 

• Mitigation Measure BIO-28 (Maintain a Minimum 70% Open Ditch Accessible to 
Wildlife/Total Ditch Piping Limit 30%)     

• Mitigation Measure BIO-29 (Native Oak Woodland Mitigation)    

• Mitigation Measure CULT-12 (Interpretive Program) 

Proper implementation will reduce the potentially significant adverse cumulative impacts to a level of 

less-than-significant provided those measures are properly implemented and maintained. 

 

In addition to the preceding, it is noted that ditch lining may impact individual pine and cedars 

located adjacent to the ditch.   These trees occur within montane hardwood and montane hardwood 

conifer habitats classified by the state as secure and apparently secure (S4 and S5 as described in 

the Biological Chapter).     Because the ditch system is surrounded by extensive stands of pines and 

cedars within these habitats, cumulative impacts to wildlife and habitats from the loss of individual 

pines and cedars are not anticipated. 

 

c) Have environmental effects which will cause substantial adverse effects on human beings, either 

directly or indirectly? 

Potentially Significant 

Impact 
Less Than 

Significant with Mitigation 

Incorporation 

Less Than 

Significant Impact 
No 

Impact 

   X 

 

As described herein, the proposed project will not result in any adverse effects on human beings 

either directly or indirectly.  It is noted, however, that failure to adequately maintain the system, 
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pursuant to the Covered Activities, could result in an inadequate water supply. 

 

Mitigation Measures, Project Design Conditions and Safeguards   
A list of Project Design Features and Mitigation Measures included for the proposed project are 

found in Table 7 of this report.  Project design features are considered part of the project 

description.   Where project design features do not minimize potentially significant adverse 

impacts to a level of less-than-significant, mitigation measures are proposed to minimize any 

impacts which might have resulted from the proposed project. 

 

Determination 
 

 

 

 

 

 

 

 

 

 

_______________________________________ 

Signature 

Tuolumne Utilities District 

 

  

Date 

 
DETERMINATION:   Based on the information contained in the Initial Study including 

incorporation of the provisions of the project design and mitigation measures identified herein, 

there is no substantial evidence that the project will have a significant adverse effect on the 

environment.  Therefore, approval of the proposed project will not result in significant adverse 

impacts on either the natural or cultural environment provided the provisions of the project 

design and mitigation measures discussed herein are properly implemented and maintained.   
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Sonora. 
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Tuolumne County Airport Land Use Compatibility Plan, 2003  Adopted by Tuolumne County 

Airport Land Use Commission January 22, 2003 Prepared by Shutt Moen Associates Santa 
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Tuolumne County General Plan, 1996.    

 

Tuolumne County General Plan, 2016 Update Draft 

 

Tuolumne County Geotechnical Interpretive Maps.  Geotechnical Research & Development.   

January 1996.   Updated Geotechnical Safety Issues Prepared for the Tuolumne County 

General Plan Update. 
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Staging Area 1 (Cultural Resources Study Area) 
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Driveway off Rawhide, from Rawhide Rd. 
and past the through-cut of the Angels 
Branch Sierra RR Grade will not be used 
for staging, but may be used to access 
that portion of the driveway 
north/northwest of the through-cut and 
outside the Angels Branch Sierra RR 
where staging is permitted. 

    No Staging 
 

Driveway (approx.) 
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 Staging Area 2 (Cultural Resources Study Area) 
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Staging Area 3 & 4 (Cultural Resources Study Area) 
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NOTE:  Cultural Resources Professional to 
fence-off original ditch alignment prior to 
commencing work   
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Staging Area 5 
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Staging Areas 6 & 7 (Cultural Resources Study Areas) 
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Appendix B:  Hydrological Study Data 
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Preliminary Stable Isotope Results, Tuolumne Utilities District Algerine Ditch and 
Adjacent Wells, May 12, 2017  

 

Introduction to stable isotope method for distinguishing among sources 
The hydrogen and oxygen atoms that combine to form water molecules exist naturally in 

different forms or isotopes.  Determination of stable isotopes of hydrogen and oxygen in water 

samples has been shown in many situations to provide reliable information about water sources. 

 The primary water isotopes which contain deuterium (D) and oxygen-18 (18O), DH16O and 

H218O, have larger atomic masses (and are therefore heavier) than the most abundant H216O 

and are present in small concentrations in natural waters: less than 0.1%.  The amounts of D 

and 18O in a water sample are expressed as ratios to H and 16O, relative to the amounts in 

standard on a parts per thousand (per mil) basis.  The natural variation in this ratio is dependent 

on environmental processes.   

 

The differences in isotopic ratios among samples occur due to different behavior of the isotopes 

during phase changes such as evaporation and condensation.  For example, because the 

different properties of the lighter (H and 16O) and heavier isotopes (D and 18O) cause different 

movement rates for the different isotopes across the air-water interface during evaporation; the 

heavier isotopes remain preferentially in the partially evaporated water.  Similarly, during 

precipitation, the heavier isotopes preferentially condense leaving the lighter isotopes in the 

atmospheric water vapor.   

 

Thus, as storm clouds move inland from the ocean towards the Sierra Nevada, water containing 

heavier isotopes (D and 18O) condenses preferentially leaving less of the heavy isotopes in the 

clouds as they travel across the state (Figure 40).  Precipitation that occurs near the ocean and 

at lower elevations has a higher proportion of heavier isotopes (DH16O and H218O) than 

precipitation occurring farther inland and at higher elevations.23  In California, several authors 

have documented the change in isotopic composition in precipitation owing to cloud movement 

inland from the coast. 

                                                 
23 Extensive research documented in peer-reviewed scientific literature demonstrated the effects of altitude 

temperature and distance inland on isotopic composition. For example, Gat, J.R. and Gonfiantini, R. (1981) editors 

“Stable Isotope Hydrology, Deuterium and Oxygen-18 in the Water Cycle” which documents the results of decades 

of research on observed variations of these isotopes in the environment. 
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Figure 40.  Change in isotopic composition of precipitation with distance from the ocean and 

altitude.   

 

 

 

 

 

 

 

 

 

 

As storm clouds move inland from the ocean towards the Sierra Nevada, water containing 

heavier isotopes (D and 18O) condenses preferentially leaving less of the heavy isotopes in the 

clouds as they travel across the state.   

 

Isotope data are reported using delta notation (δ) which is an expression of the ratio mentioned 

previously and are displayed graphically with 18O (δ18O) on the x (horizontal) axis and deuterium 

(δD) on the y (vertical) axis (Figure 41).   Data points for precipitation falling at varying distances 

from the ocean typically plot on the Meteoric Water Line MWL).24  The MWL is well established 

in the scientific literature from samples collected throughout the world; precipitation samples fall 

on or close to a line defined by δD = 8 x δ18O + 10.  This is the equation of the slanted line 

plotted in Figure 41.   In California, it represents the relationship between changes in δD and 

                                                 
24 Craig, H. (1961), Isotopic variations in meteoric waters, Science 133, 1702. 
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changes in δ18O in precipitation falling progressively farther inland from the coast to the Sierra 

Nevada as shown in Figure 40.   

 
Data points that plot close to the origin represent precipitation further inland than data points that 

plot farther from the origin (Figure 41).  For example, Ingraham and Taylor showed that δD 

decreased 1 to 0.3 per mil per mile from the Pacific Ocean to 190 miles inland near the 

California/Oregon border.25  Similarly, Williams and Rodoni showed a 0.35 per mil decrease in 

δD per mile from the Pacific Ocean inland in southwestern California.26   

 

Figure 41:   Example of a typical isotope plot 

   

The slanted line represents the Global Meteoric Water Line (MWL)27 which has the equation δD 
= 8 δ18O + 10 

                                                 
25 Ingraham N.L. and Taylor B.E. (1986), Hydrogen isotope study of large-scale meteoric water transport in Northern 

California and Nevada, Journal of Hydrology 85: 183–197. 

 
26 Williams A.E. and Rodoni D.P. (1997), Regional isotope effects and application to hydrologic investigations in 

southwestern California, Water Resources Research 33(7):1721–1729. 

 
27 Ibid. [24]. 

MWL 
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The Tuolumne Utilities District Algerine Ditch typically imports water to the canal service area 

that precipitated farther inland and at higher elevations than local precipitation and has a lighter 

(more negative) isotope composition.  Local precipitation falls within the local watershed and has 

a heavier (less negative) composition.  Some of this precipitation drains into local surface water 

features and some recharges the local groundwater system.   

 
Sampling activities 
On October 13, 2016 and March 28, 2017, HydroFocus personnel collected samples for analysis 

of stable isotopes of water (deuterium and oxygen-18).  Samples were collected from three 

domestic wells adjacent to Algerine Ditch downstream of Phoenix Reservoir, the Algerine Ditch 

at three locations, Phoenix Reservoir, and Lyons Reservoir (Figure 42).   

 

A sample was also collected from a well belonging to James Deverel near Twain Harte.  Water 

quality parameters (pH, electrical conductivity, oxidation-reduction potential, dissolved oxygen, 

and temperature) were measured in water flowing through a chamber prior to sample collection. 

 Isotope samples were submitted to the UC Davis Stable Isotope Facility for analysis of D and 
18O concentrations.  Sample details are show in Table 17.   All wells except Sanz-2, are used 

regularly, thus insuring that samples adequately represent the groundwater.  The Sanz-2 well 

was pumped for about 20 minutes prior to sampling to ensure that at least one casing volume 

was removed prior to sampling28.  

Table 17:  Sample details and locations. 

Sample ID Type Owner Name Location 
AL-1 Ditch — 37.908°N, -120.349°E 

Sanz-1 Well Jeff Sanz APN 96-200-19 

Sanz-2 Well Jeff Sanz APN 96-200-10 

SD-1 Ditch — 37.901°N, -120.361°E 

SD-2 Ditch — 37.901°N, -120.358°E 

MAD Well David Maddox APN 96-200-05 

PHX Reservoir — 37.997°N, -120.321°E 

DEV Well James Deverel APN 047-740-26-00 

LYONS Reservoir — 38.095°N, -120.164°E 

                                                 
28 The casing volume was calculated based on well construction information contained in the well completion report 

filed with DWR.   
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Figure 42:  Map of TUD Sampling Locations  
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Stable isotope results 
Results from the analysis of stable isotope samples collected on October 13, 2016 (Figure 43) 

provide a conceptual model of isotope dynamics in the Algerine Ditch system, and their 

relationship to local well supply water.   

 

Isotopic values from Lyons and Phoenix (PHX) Reservoirs for the October samples form a line 

that distinctly matches an evaporative trend line.  The evaporative trend line is defined by 

samples that have undergone varying degrees of evaporation.   In this case, the isotopic 

composition of water samples from Lyons and Phoenix Reservoirs, and the Algerine Ditch (AL-1) 

were used since they are all derived from the same water source and represent different 

degrees of evaporative loss from that water which originates in the watershed east of Pinecrest 

Reservoir.  The slope of this trend line is within the range found in the scientific literature.   

 

Specifically, because of the variation in diffusion rates of water isotopes across the air-water 

interface during evaporation, the evaporation trend line slope is less than the MWL slope of 8 

and typically ranges from 5 to 629.  The slope of the evaporative trend line in Figure 43 is 5.2 

and represents the best fit line through the points representing the Lyons, Algerine Ditch and 

Phoenix samples.   

 

It is reasonable to assume that the source of these water samples is the same and the point 

representing the source water is at the intercept of the MWL and the evaporative trend line.  

Consistently, the Ditch and Phoenix samples are more evaporated than the Lyons sample.  This 

is consistent with expectation, as Phoenix contains water that originated in Lyons but has 

undergone more evaporation.  Further, Algerine Ditch samples collected below Phoenix 

Reservoir (AL-1, SD-1, SD-2) reflect nearly identical isotopic compositions to the Phoenix 

reservoir sample.  These results suggest that partially evaporated water from Lyons flows 

through the ditch system into Phoenix Reservoir, undergoes additional evaporation, and then 

travels through the Algerine Ditch.  Points representing the Maddox well (MAD) plot close to the 

evaporative trend line, but at a more advanced stage than Phoenix.  At the Maddox property, 

ditch water is diverted into a pond where it undergoes further evaporation.  Pond water infiltrates 

into the subsurface and supplies a significant portion of water to the Maddox well30. 

                                                 
29 Ibid. [24]. 

 

30 The Maddox well is 200 feet deep.  The well head is elevated relative to the pond but the well depth is below the 
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The assumption that Deverel (DEV) and Sanz-2 represent local groundwater is based on their 

proximity to the MWL.   There are local and regional variations for MWLs.  Based on data 

presented in Craig31, the variations in isotopic composition that plot near the MWL are consistent 

with the distance of the point representing the Deverel sample from the MWL.   Groundwater 

infiltration and flow serve to time-integrate isotopic signatures from local recharge.  Therefore, in 

samples from a given well, the δD and δ18O concentrations typically do not significantly vary 

seasonally. 

 

 

 

 

 

                                                                                                                                                             
pond bottom.   
31 Ibid. [24]. 
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Figure 43: Stable isotope results (δD vs. δ18O) for October 2016 samples  

 

Isotope results from Sanz-2 well plot close to the MWL consistent with its location which is less 

inland than Lyons Reservoir.  Also, isotopic results for Sanz-2 do not show evidence of 

evaporation and thus this sample represents a local groundwater sample.  The isotope results 

show that Sanz-1 contains a mixture of the evaporated ditch water and local groundwater.  

Based in the isotope data, the Maddox well sample contains mostly evaporated water from the 

pond on that property which receives Algerine Ditch water. 

 

Varying depth of the wells and distance from the ditch likely explain why Sanz-1 shows mixing of 

ditch leakage and local water while Sanz-2 does not.  Sanz-1 is about 430 feet from the ditch at 

its closest point, while Sanz-2 is about 560 feet from the ditch (Figure 42).   

D

 

 

Mixing Line 
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The apparently shallower Sanz-1 well depth also helps explain the difference32.  We were not 

able to locate a well completion report for Sanz-1 as it appears that it was never created.   

However, based on a conversation with Tanko drilling personnel, the Sanz-1 well is 75 to 100 

feet deep.  Based on the well completion report, Sanz-2 was drilled to 200 feet into black slate.   

 

We can reasonably assume that the Sanz-1 well sample represents a mixture of two water 

sources: 1) the Algerine Ditch represented by the average isotope values of the ditch and 

Phoenix reservoir samples and 2) the local groundwater represented by the Sanz-2 sample.  

Using a simple two-source mixing equation in which: 

 

 
where x is the proportion of ditch water,   

solving for x, we estimated that the Sanz-1 sample contains about 36% ditch water.   

 

It is important to note that groundwater from a single recharge source does not vary significantly 

in isotopic signature depending on its depth below groundwater.  If only local precipitation were 

feeding both Sanz-1 and Sanz-2 wells, even though their depths are slightly different, samples 

from the two wells should have identical δD and δ18O concentrations.  Therefore, different 

isotope signatures imply that mixing of ditch and local recharge waters is occurring in Sanz-1.  

Based on isotope data collected by HydroFocus from other areas, the depth of a well does 

influence how easily ditch leakage water can reach it and induce this mixing.  The shallower 

depth of Sanz-1 helps explain why it appears to be receiving ditch leakage while Sanz-2 does 

not. 

 

The samples from the Sanz-2 and Deverel wells plot closest to the meteoric water line, 

representing water that has not undergone evaporation, and therefore represent local 

groundwater.  This means that the line drawn between these two points approximates the 

expected for loss of the heavier D and 18O isotopes as precipitation falls further inland.  As the 

Deverel well is more inland and higher in elevation, its δD shows significant depletion versus 

Sanz-2 (a decrease of 10.1 per mil).  Williams and Rodoni33 investigated the δD relationship to 

                                                 
32 The results of HydroFocus ’sampling of about 50 wells in Nevada County indicated that higher ditch-water 

percentages in well samples were associated with shallower well depths.    

 
33 Ibid. [26]. 
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distance inland and elevation in Southern California, determining a bivariate linear function to 

predict δD: 

 

 
 

In general consistency, application of this model to the locations and elevations of the Sanz-2 

and Deverel wells yields a predicted δD depletion of 13.0 per mil between the locations of the 

wells. 

 

Results from the analysis of stable isotope samples collected on March 28, 2017 (Figure 44) 

help to further refine the conceptual model of isotope dynamics in the Algerine Ditch system, and 

their relationship to local well supply water.   

 

The groundwater isotope results for the October and March samples are not significantly 

different (Figure 44) and confirm the conceptual model.  However, surface water samples from 

the Phoenix and Lyons reservoirs were influenced by the wet winter.  Specifically, instead of 

containing evaporated water, the Phoenix Reservoir isotopic signature reflects local runoff and 

recharge similar to Sanz-2 (Figure 44).  The Lyons reservoir isotope results also reflect runoff 

substantially to the east of Phoenix Reservoir.   The temporary nature of the Phoenix Reservoir 

non-evaporated signature will not likely effect groundwater isotopic compositions.  As local water 

is displaced by water from the Pinecrest/Lyons system, water seeping from the Algerine Ditch 

which began to transport water again in April 2017 will reflect conditions prior to the copious 

winter precipitation.  Since the Algerine Ditch was without water from October through March, 

the groundwater isotopic composition will not be significantly influenced by the temporary 

change in the Phoenix Reservoir water isotopic composition. 
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Figure 44:  Stable isotope results (δD vs. δ18O) for March 2017 samples 

 

Summary and Conclusions 
The results from two sampling events provide useful information about the influence of Algerine 

Ditch leakage to nearby wells and provide evidence that the percentage of ditch water in well 

water can be estimated using stable isotope results.  A more extended sampling effort would 

further clarify the regional influence of ditch water in additional wells in the system.  Future 

calculations would benefit from better definition of the evaporative trend line which could be 

accomplished by sampling of source water upstream of Lyons Reservoir, such as at Pinecrest 

Lake.   Sampling of additional wells with well completion reports and the use of other data such 

as soil texture and depth would help to assess factors that lead to the presence of ditch water in 

wells.    
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Figure 45:  Wells and Hydrology 
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Appendix C:  HPMP Procedures, Errata 
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Figure 46:  Flow Chart of Cultural 
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Figure 47:  HPMP Unanticipated 
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Appendix D:  Resources 
 
Blickle, Alayne Renee.  2001.  Healthy Horses, Clean Water Horses for Clean Water:  A Guide 

to Environmentally Friendly Horsekeeping.   Puget Sound Water Quality Action Team paid 

for by the Washington State Water Quality Account.    Program Partners:  Whatcom 

Conservation District, Skagit Conservation District, WSU Cooperative Extension Skagit 

County, WSU Cooperative Extension Whatcom County, WACD Plant Materials Center, 

Northwest Horse Source, Whatcom Chapter of the Backcoutnry Horsemen, Snohomish 

Conservation District, King County Department of Natural Resources Livestock Programs, 

Snohomish County Solid Waste Division, and Snohomish County Surface Water 

Management. 

 

 

George, Melvin R.  November, 1996.    Livestock Management in Grazed Watersheds:   A 

Review of Practices that Protect Water Quality.  Publication 3381. UCD Animal Agriculture 

Research Center UC Agricultural Issues Center. 
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Appendix E:   Oak Tree Study 
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*Based on reconnaissance-level survey in September 2011 
 

Ditch Species Approximate 
Number of 

Trees 

Upslope 
Health 

Downslope 
Health 

Gunite Notes Photos 

Section 4 Black 
oaks 

3-5 Poor Poor 1995 Several downed trees upslope and downslope of 
the ditch – likely due to steep slopes 

 

 

Section 4 Black 
oaks 

5 Moderate Moderate No Group of black oaks, both upslope and downslope 
of the ditch, generally in moderate to poor health 
with mistletoe. 
Some live oaks in moderate health and one fallen 
live oak. 

 

Section 4 live oaks 5 Poor Poor Yes Dying and fallen canyon live oaks 
 

  

Upper 
Eureka 

Black oaks 
and incense 
cedars 

8 Moderate Poor Pipe to 
2002 
gunite 

Fallen black oak and some dead incense 
cedars 
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*Based on reconnaissance-level survey in September 2011 
 

Ditch Species Approximate 
Number of 

Trees 

Upslope 
Health 

Downslope 
Health 

Gunite Notes Photos 

Camp 
Roaches 

Interior live 
oaks 

4 Poor Poor No Dead oaks upslope and downslope, 
downslope oak fallen 

 

  

Soulsbyville Interior live 
oaks 

15 Poor to 
dead 

Poor to dead 1994/1995 Dead oaks upslope and downslope in a 100+ foot 
long section 

 

 

Soulsbyville Interior live 
oaks 

5 Dead Dead Yes Interspersed dead oaks above and below the ditch  

Phoenix      No obvious group oak mortality was identified along 
this ditch 

 

Shaws Flat Interior live 
oak and 
grey pine 

6 Poor Poor No Dead pines and oaks upslope and downslope of 
unlined ditch 
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*Based on reconnaissance-level survey in September 2011 
 

Ditch Species Approximate 
Number of 

Trees 

Upslope 
Health 

Downslope 
Health 

Gunite Notes Photos 

Shaws Flat Interior 
live oak 

4 Dead Dead No Three oaks fallen downslope and several more 
upslope 

 

 

Kincaid      No obvious group oak mortality was identified along 
this ditch 

 

Algerine Valley 
Oaks 

6 Moderate Moderate No Large valley oak along relatively flat area of ditch. 
Some dead branches and mistletoe parasites; 
however, generally healthy. 

 

  

Algerine Valley 
Oaks 

1 Good N/A No Large valley oak along relatively flat area of ditch  

 

Algerine Valley oak 2 Moderate Moderate No Two valley oaks on bank of ditch, beginning to 
lean 
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*Based on reconnaissance-level survey in September 2011 
 

Ditch Species Approximate 
Number of 

Trees 

Upslope 
Health 

Downslope 
Health 

Gunite Notes Photos 

Columbia      No obvious group oak mortality was identified along 
this ditch 

 

San Diego      No obvious group oak mortality was identified along 
this ditch 

 

Table 
Mountain 

Valley 
Oak 

15 Good Good Yes Valley Oaks lining ditch in this area. Appear to be 
in good health. 

 

Table 
Mountain 

Black 
oaks 

>5 Moderate- 
Poor 

Poor Yes 
1998-2002 

Dead and dying black oak in this area.  

 

Table 
Mountain 

Interior live 
oaks 

4 Poor to 
dead 

Poor to dead 1997 Dead oaks upslope and downslope in area where 
there appears to be an upland seep 

 

  



 

265 

 

*Based on reconnaissance-level survey in September 2011 
 

Ditch Species Approximate 
Number of 

Trees 

Upslope 
Health 

Downslope 
Health 

Gunite Notes Photos 

Montezuma Interior 
live oaks 

10+ Dead Dead Yes Oaks dead upslope and downslope along 
100+ foot stretch 
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