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CHAPTER I 

0ÕÒÐÏÓÅ ÁÎÄ .ÅÅÄ 
 

Introduction  
The National Park Service (NPS) is proposing to rehabilitate the Muir Woods National Monument 

(managed by the Golden Gate National Recreation Area - GGNRA) water and wastewater service lines, 

improve visitor experience and safety, and enhance preservation of natural and cultural resources. This 

environmental assessment (EA) analyzes the impacts that could result from taking no-action and the 

impacts that could result from one action alternative. 

This EA has been prepared in accordance with the National Environmental Policy Act of 1969 (NEPA), as 

amended, and implementing regulations, 40 Code of Federal Regulations (CFR) Parts 1500ς1508: 

Protection of Environment, 43 CFR Part 46: Implementation of the National Environmental Policy Act of 

1969Σ 5ƛǊŜŎǘƻǊΩǎ hǊŘŜr 12: Conservation Planning, Environmental Impact Analysis, and Decision-making 

(NPS 2011a) and its accompanying handbook (NPS 2001, 2015a), section 106 of the National Historic 

Preservation Act of 1966, and section 7, Interagency Cooperation, of the Endangered Species Act. 

Background 
Muir Woods National Monument (Monument) consists of approximately 554 acres of land located on 

the Marin Peninsula, a large and mountainous stretch of land north of San Francisco, in Marin County, 

California (See Figures 1 and 2). This area is included in the nine-county region generally referred to as 

the Bay Area and has a population of more than 7 million. Development is largely restricted to the 

eastern half of the Marin Peninsula along San Francisco Bay, a region traversed by highways leading 

north from San Francisco over the Golden Gate Bridge. The monument is approximately 2 miles inland 

of the Pacific Ocean, 10 miles northwest of the Golden Gate Bridge, and near other protected public 

lands, such as Point Reyes National Seashore, Mount Tamalpais State Park, and the Marin Municipal 

Water District. 

Visitors traveling to the monument in vehicles use Muir Woods Road, a winding two-lane county road 

that connects on the east with Panoramic Highway and Mill Valley and on the southwest with State 

Highway 1. The main entrance to the monument is located roughly in the middle of Muir Woods Road, 

at the southern end of Redwood Canyon. Adjoining the entrance are parking lots, restrooms, and a small 

visitor center. Muir Woods receives very heavy visitation during the peak season (April through 

September) and in the off season on holidays and during periods of good weather. Demand for parking 

ƻŦǘŜƴ ŜȄŎŜŜŘǎ ǘƘŜ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ƳƻƴǳƳŜƴǘΩǎ ƭƻǘǎ ŘǳǊƛƴƎ ǇŜŀƪ ǾƛǎƛǘŀǘƛƻƴΣ ŀƴŘ ƛƴŦƻǊƳŀƭ ƻǾŜǊŦlow parking 

occurs on the shoulders of Muir Woods Road. 

Water Service (Waterline):  The current water service provides potable domestic water service and a 

storage tank is required to provide fire flow service to the Monument.  NPS water service connects to 

MMWD system at a meter near the Tourist Club, which is located on Ridge Avenue off of Panoramic 

IƛƎƘǿŀȅΦ aa²5 ǊŜŎŜƴǘƭȅ ǳǇǎƛȊŜŘ ǘƘŜ ƻƭŘ нέ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǇƛǇƛƴƎ ǿƛǘƘ ŀ ƴŜǿ сέ ŘǳŎǘƛƭŜ ƛǊƻƴ ǿŀǘŜǊƭƛƴŜ 

that extends down the hillside from a water main on Ridge Avenue to deliver water to the service meter. 
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Wastewater (Sewer Line):  The current wastewater sewer mains collect wastewater from the public 

comfort stations, employee and concessions restrooms, concessionaire cafe, and the permanent 

employee residence. The wastewater flows north to south via gravity parallel to Redwood Creek.  The 

ǎŜǿŜǊ Ƴŀƛƴǎ ŀǊŜ ǇǊƛƳŀǊƛƭȅ сέ ŘƛŀƳŜǘŜǊ όǿƛǘƘ Ƴƻǎǘ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ Ƴŀƛƴ ƭƛƴŜ ƘŀǾƛƴƎ ōŜŜƴ ǊŜŘǳŎŜŘ ǘƻ ŀ рέ 

ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊ ǳǎƛƴƎ I5t9 ǎƭƛǇ ƭƛƴŜŘ ǇƛǇƛƴƎύ ǿƛǘƘ пέ ǎŜǊǾƛŎŜ ƭŀǘŜǊŀƭǎΦ  ¢ƘŜ ƎǊŀǾƛǘȅ Ƴŀƛƴ Ŧƭƻǿǎ ǘƻ [ƛŦǘ 

Station #1, which pumps wastewater through ŀ пέ ŦƻǊŎŜ Ƴŀƛƴ ǘƻ [ƛŦǘ {ǘŀǘƛƻƴ ІнΦ  [ƛŦǘ {ǘŀǘƛƻƴ Ін ǇǳƳǇǎ 

ǿŀǎǘŜǿŀǘŜǊ ǘƘǊƻǳƎƘ ŀ пέ ŘǳŎǘƛƭŜ ƛǊƻƴ ŀƴŘ пέ ǇǾŎ ŦƻǊŎŜ Ƴŀƛƴ ǘƻ ŀ ƎǊŀǾƛǘȅ ǎȅǎǘŜƳ ǘƘŀǘ ŎƻƴƴŜŎǘǎ ǘƻ ǘƘŜ 

Sausalito Marin City Sanitary District (SMCSD) Ǿƛŀ ǘƘŜ ¢ŀƳŀƭǇŀƛǎ /ƻƳƳǳƴƛǘȅ {ŜǊǾƛŎŜǎ 5ƛǎǘǊƛŎǘΩǎ ό¢/{5Ωǎύ 

Sanitation Department. This project would not change the overall flow from the Monument to the TCSD. 

Instead, it only increases the capacity of the aƻƴǳƳŜƴǘΩǎ gravity collection system pipes based on 

modeling of existing usage, i.e., the current wastewater lines are undersized. 

Purpose, Need and Objectives  

Purpose   
The purpose of the project is to provide reliable water and wastewater services at Muir Woods to meet 

current codes for water and waste water collection services; and to address fire flow demands, potable 

water quality issues, visitor and employee health and safety, and locating wastewater infrastructure out 

of the Redwood Creek corridor.  

Need for Action  
 
NEED FOR WATER SERVICE /  WATER LINE REPLACEMENT 

Deteriorating System 
Components of the existing infrastructure are past their service life and show signs of corrosion and 

structural deterioration, and the water tank no longer meets code requirement for three day storage 

capacity for domestic potable water use and National Fire Protection Agency (NFPA) code requirements 

for fire storage.  

The galvanized steel water line is past its life-cycle and cannot perform as an adequate delivery system 

for fire flows without a fire storage tank.  In addition, pressure in the supply line would need to handle a 

static pressure as high as 350 psi plus any pressure surges.  A rupture in the water supply line could 

cause significant damage including natural resources damage and may not be detected right away due 

to remote alignment of the waterline through Mt. Tamalpais State Park.  Installation of a pressure relief 

valve at the site of the existing tank would help protect against system and environmental damage in 

the event of an upstream Pressure Reducing Valve failure. This pipeline is the aƻƴǳƳŜƴǘΩǎ ǎƻƭŜ ǎƻǳǊŎŜ 

of water and a prolonged shut down to address break would have significant impacts on the Monument. 

Excessive Maintenance 
The existing water line needs to be replaced because it requires an excessive amount of maintenance 

effort and resources in order to maintain potable water. Currently, maintaining potable water requires 

frequent disinfection of the water tank and uses a significant quantity of water to flush the lines.  

Fire Protection 
The water storage tank is undersized to adequately provide for fire storage per National Fire Protection 

Agency (NFPA) 1142 code requirements including an additional three-day storage capacity for domestic 

potable water use.  The Fire Flow and Water Storage Requirements Report (see Appendix F ς Final 
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Preliminary Design Report - Appendix I) states that the minimum required water supply in gallons for 

firefighting purposes following NPFA 1142 is 30,000 gallons.  Design average day demand of the water 

system is 5,000 gallons based on monthly MMWD service meter flow records.  Peak day (maximum day) 

demand of the water system is estimated at 15,000 gallons, with an assumed peaking factor of 3.0 times 

the average day demand.  Therefore, useable water storage of 45,000 to 75,000 gallons is necessary to 

meet combined fire storage and potable domestic requirements, with one to three days storage of 

potable peak day demand.  Water Engineering Option 1(not selected) replaced the existing 40,000-

gallon tank with a 60,000-gallon tank to meet combined domestic and fire flow needs.  Alternative 1 was 

not selected because it required, at a minimum, 40 feet of cut into the State Park property at the 

current tank site.  This would have impacted many Redwood and Coastal Oak trees in the vicinity.  The 

preferred engineering Alternative 2 includes a new dedicated fire flow service from MMWD, removing 

the requirement for the fire flow storage.  This alternative was preferred by Park and Marin Fire staff as 

it provides the full firefighting capacity of the MMWD system versus that which can be stored in a tank 

onsite. 

Potable Water / Water Quality 
Poor water quality exists due to a large storage piping volume relative to water usage that exists with 

the long distance between MMWD treatment facility and the points of use.  The long hydraulic 

residence time in the system, conditions made worse within the existing tank, is contributing to poor 

water quality and requires operators to routinely conduct significant flushing of the system and maintain 

the tank partially full to maintain chlorine residuals.  Flushing is labor intensive and expensive since the 

Monument pays for water by the gallon from MMWD and the State of California has been experiencing 

a prolonged drought of 10 years.  As such, the Park is working diligently to eliminate excess water usage 

and waste.  Having to flush a system within a drought prone region is bad practice and creates a poor 

perception with the public regarding good water conservation practices.   

Water quality would be improved without the storage tank by reducing hydraulic residence time within 

the system.  There is potential for water quality to remain an issue under the preferred engineering 

alternative, as recent water quality analysis modeling has been performed using water quality 

characteristics obtained from current water sampling.  Modeling shows that an additional disinfection 

system should be installed for low demand periods of the year.  MMWD uses chloramines as a water 

disinfectant intended to be the final disinfectant treatment that meets minimum chlorine residual levels 

to the downstream user. 

 

NEED FOR WASTEWATER/SEWER LINE REPLACEMENT 

Deteriorating System 
The existing wastewater line is deteriorated requiring high levels of maintenance.  

The existing manholes are at the end of their life-cycle and have not been rehabilitated since installed.  

They show evidence of infiltration with vegetation growth in cracks of the concrete. 

Outdated Design 
Around 1989, the sewer mains upstream of ManhoƭŜ Імо ǿŜǊŜ ǎƭƛǇ ƭƛƴŜŘ ǿƛǘƘ рέ ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊ I5t9 

pipe, reducing interior diameter and capacity of the system. There are no as-built drawings or 

calculations to support the reduction in size of the sewer main. With the inside diameters of the piping 
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established sewer hydraulic modeling has been performed that indicates the system has plenty of 

capacity for current use along the northern portion of collection system to be re-utilized/rehabilitated. 

Review of closed caption television video (CCTV) performed on the Northern portion of the system to be 

rehabilitated  in 2008 shows piping generally to be in good condition with isolated defects of a moderate 

level and confirms the limits of its installation within the existing system.  The remainder of the system is 

shown to be undersized for current needs. 

Unsuitable Location 
The northern section discussed above is delineated by the Visitor Center.  The portion of the existing 

wastewater collection system south of the visitor center is in close proximity to Redwood Creek making 

it susceptible to erosion or scour from flood flows.  Relocation of the wastewater line would ensure it is 

safe distance from Redwood Creek and would safeguard public health and protect water quality 

important to sensitive natural resources including Coho salmon, and steelhead trout.  

Eighty percent (80%) of the wastewater collection system that runs parallel to the Redwood Creek is in a 

critical risk area for future exposure and damage due to the changing creek watershed if all creek riprap 

was removed.  Several sections of the gravity sewer main are within feet of the current Redwood Creek 

bank and there are several locations where the sewer main is exposed having no cover over the piping.  

Nearly the entire gravity sewer main located upstream of Manhole #13, situated adjacent to the lower 

parking area, is located within the channel migration and erosion hazard zone.  (Site Planning Study 

Report) 

Objectives 
A successful project would achieve the following objectives:    

PROJECT OBJECTIVES 

Water Service (Water Line) Wastewater (Sewer Line) 

Provide reliable, code compliant water 
system with most resilient fire protection and 
highest potable water quality. 

Rehabilitate and/or replace waterlines 
without the storage tank infrastructure to 
provide adequate fire flow demands.  

Reduce the amount of operation and 
maintenance by removing storage tank, 
which would eliminate the need for hand 
dosing disinfection requirements and time to 
perform flushing of water to maintain quality. 

Remove the need to flush significant 
quantities of water to maintain water quality. 

Relocate sewer line infrastructure to provide sewer 
separation located at an environmentally safe distance 
from Redwood Creek to help safe guard public health 
and protect sensitive natural resources including Coho 
salmon, and steelhead trout may be negatively affected 
by Sewer System Overflow (SSO). 

Maintain current sewer alignment within the greater 
ǎǳǊǊƻǳƴŘƛƴƎ ŎǊƛǘƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎǳŎƘ ŀǎ ǘƘŜ ǾƛǎƛǘƻǊΩǎ 
center and the boardwalk where the National Park 
Service (NPS) has significant interest in preserving these 
existing infrastructures and avoid adding an additional 
lift station. 

Maintain current sewer alignment outside but within 
proximity of areas scheduled for upcoming 
infrastructure improvements where NPS has significant 
interest in adding infrastructure with sewer facilities.   



11 

Scope of Environmental Assessment 
Although there are a number of projects being considered in the Muir Woods area, this EA is limited to 

those actions described in Chapter II ς Alternatives.  This project is related in geographic area, but not 

connected to the projects described in the cumulative effects section described in Chapter III.   

The actions described herein:   

¶ do not trigger another action; 

¶ can proceed independent of other actions occurring; 

¶ is not interdependent on the implementation of any of the projects described in the cumulative 
effects section (Chapter III); 

¶ and does not depend on any of the projects described in the cumulative effects section (Chapter 
III) for its implementation;   

The actions described herein meet the "independent utility" test in that it could be implemented with or 

without the implementation of any other project taking place in the Muir Woods area.      

Land Management Guidance Document 
The Record of Decision for the Golden Gate National Recreation Area and Muir Woods National 

Monument Final General Management Plan / Environmental Impact Statement provides comprehensive 

direction for resource preservation and visitor use and a basic foundation for decision making for 

Golden Gate National Recreation Area and Muir Woods National Monument for the next 20 years. The 

plan prescribes the resource conditions and visitor experiences to be achieved and maintained over 

time.  A review of the purpose, significance, and special mandates for the park and monument clarifies 

relevant law and policy requirements (NPS 2014a).  This EA is consistent with the General Management 

Plan. 

Project Area  
Muir Woods National Monument is dedicated to preserve the native character and ecological integrity 

of the old-growth redwood forest for its scientific value and inspiration (NPS 2015b). It preserves the last 

remnant old-growth redwood forest near San Francisco. The establishment of the monument is an 

important demonstration of early 20th century conservation history and continues to inspire 

stewardship actions today (NPS 2015b). 

The area of analysis includes from the point of the MMWD connection at the Tourist Club, Mt. 

Tamalpais State Park land west of the Tourist club, and from the existing tank site above the historic 

{ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ ǘƻ ǘƘŜ ǎƻǳǘƘŜǊƴ ŜƴŘ ƻŦ ǘƘŜ ƳƻƴǳƳŜƴǘΦ Although the total project area is 

approximately 32 acres, actual ground disturbance from construction activities and staging would be 

approximately 2 acres (see Project Area maps in Figures 1 and 2 below). 

Scoping and Public Involvement 
Public scoping was open from February 24 to March 17, 2017 through a notice posted on the NPS 
Planning, Environment, and Public Comment (PEPC) website. The park received comments from three 
local residents and three Bay Area organizations. The majority of comments had to do with potential 
conflicts with other proposed Muir Woods and county projects, potential impacts to Tamalpais 
Community Services District, and local MMWD water users.  Commenters also provided input on issues 
concerning resource impacts, including recommended avoidance and mitigation measures. 
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FIGURE 1. PROJECT AREA - MUIR WOODS, MT. TAMALPAIS SP, TOURIST CLUB 
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FIGURE 2.  PROJECT AREA - MUIR WOODS DEVELOPED AREA, MT. TAMALPAIS SP 
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Impact Topics 
b9t! ǊŜƎǳƭŀǘƛƻƴǎ ǊŜǉǳƛǊŜ ŀƴ άŜŀǊƭȅ ŀƴŘ ƻǇŜƴ ǇǊƻŎŜǎǎ ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ǎŎƻǇŜ ƻŦ ƛǎǎǳŜǎ ǘƻ ōŜ 

addressed and for identifying the significant isǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ ŀ ǇǊƻǇƻǎŜŘ ŀŎǘƛƻƴέ όпл /Cw tŀǊǘ мрлмΦтύΦ 

An issue describes the relationship between actions and environmental resources (natural, cultural, and 

socioeconomic). Issues are usually problems that either the no-action alternative or current situation 

has caused or that any of the proposed action alternatives might cause. They also may be questions, 

concerns, problems, or other relationships, including beneficial ones.  

Impact topics are resources or values analyzed for each of the alternatives and are discussed because 

issues have been identified. During internal scoping, NPS staff identified potential issues that could 

result from implementation of the action alternatives. Resources or values that could be affected 

include: visitor use and experience; transportation; geology and soils; vegetation; water quality; 

threatened and endangered species; cultural resources; and climate change. The impact topics 

identified during scoping are discussed and analyzed in greater detail in ά/ƘŀǇǘŜǊ о: Affected 

Environment and 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴǎŜǉǳŜƴŎŜǎΦέ  

Impact Topics Retained for Further Analysis  
Impact topics are the resources or values of concern that could be affected, either beneficially or 

adversely, by the proposed alternatives.  The following impact topics are analyzed in this EA:   

¶ Cultural Resources 

¶ Geology and Soils  

¶ Soundscapes 

¶ Wildlife and Habitat 

¶ Threatened or Endangered Species 

¶ Water Resources and Hydrologic Processes 

¶ Vegetation 

¶ Visitor Use, Experience, and Safety 

¶ Transportation and Parking 

Impact Topics Considered and Dismissed from Further Consideration  
In accordance with CEQ regulations 1500.1(b) and the NEPA Handbook (NPS 2015a), the National Park 

Service determines whether impact topics are evaluated in detail or dismissed from further evaluation 

to concentrate on the issues of concern. This section provides an evaluation and explanation as to why 

the National Park Service dismissed the following impact topics from further consideration. Impact 

topics are dismissed from further evaluation if they: 

¶ do not exist in the project area 

¶ would not be affected by the alternatives or the likelihood of impacts are not reasonably 
expected 

¶ would result in impacts that, through the application of mitigation measures, would be minimal, 
and  
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¶ there is little controversy on the subject or few reasons to otherwise include the topic 

Air Quality  
Section 118 of the Clean Air Act requires the National Park Service to meet all federal, state, and local air 

pollution standards (42 USC 7401 et seq.). The project would not increase vehicle trips to the 

monument, and all alternatives include the same number of available parking spaces. Implementation of 

either action alternative would result in localized emissions and fugitive dust at the monument during 

construction activities; however, emissions and fugitive dust would occur only during the construction 

period and would dissipate quickly. No long-term impacts on air quality are expected. Furthermore, air 

quality data recorded between 2004 and 2013 has shown improved conditions at the monument. 

Therefore, the topic was dismissed from further analysis in this document. 

Environmental Justice 
9ȄŜŎǳǘƛǾŜ hǊŘŜǊ мнуфуΣ άDŜƴŜǊŀƭ !Ŏǘƛƻƴǎ ǘƻ !ŘŘǊŜǎǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ WǳǎǘƛŎŜ ƛƴ aƛƴƻǊƛǘȅ tƻǇǳƭŀǘƛƻƴǎ ŀƴŘ 

Low-ƛƴŎƻƳŜ tƻǇǳƭŀǘƛƻƴǎέ, requires all federal agencies to incorporate environmental justice into their 

missions by identifying and addressing disproportionately high and adverse human health or 

environmental effects of their programs and policies on minorities and low-income populations and 

communities. Disproportionate health or environmental effects on minorities or low-income 

ǇƻǇǳƭŀǘƛƻƴǎ ƻǊ ŎƻƳƳǳƴƛǘƛŜǎ ŀǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ¦{ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ Environmental 

Justice Guidance (1998) would not occur from the construction activities under the action alternatives. 

Therefore, this topic was dismissed from further analysis in this document. 

Dark Night Skies 
In accordance with NPS Management Policies 2006, the National Park Service strives to preserve dark 

night skies and would άƳƛƴƛƳƛȊŜ ƭƛƎƘǘ ǘƘŀǘ ŜƳŀƴŀǘŜǎ ŦǊƻƳ ǇŀǊƪ ŦŀŎƛƭƛǘƛŜǎΣ ŀƴŘ ŀƭǎƻ ǎŜŜƪ ǘƘŜ ŎƻƻǇŜǊŀǘƛƻƴ 

of park visitors, neighbors, and local government agencies to prevent or minimize the intrusion of 

ŀǊǘƛŦƛŎƛŀƭ ƭƛƎƘǘ ƛƴǘƻ ǘƘŜ ƴƛƎƘǘ ǎŎŜƴŜ ƻŦ ǘƘŜ ŜŎƻǎȅǎǘŜƳǎ ƻŦ ǇŀǊƪǎέ όbt{ нллсύΦ bƻ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ 

would occur at night and no permanent area lighting or lamp posts of any kind would be installed. 

Therefore, the topic was dismissed from further analysis in this document. 

Indian Trust Resources 
In accordance with the Environmental Compliance Memorandum 97-2 by the US Department of the 

Interior, the National Park Service must ensure that it explicitly addresses any anticipated effects on 

Indian trust resources in an environmental compliance document. If any effects are identified, the 

National Park Service must consult with the affected tribe(s) on a government-to-government basis with 

respect to the impact from the proposed project or action. However, if the project or action is expected 

to have either an insignificant impact or no impact on any Indian trust resources, the environmental 

compliance document must state the reason for dismissal.  Since no Indian trust resources exist in the 

project area, the topic was dismissed from further analysis in this document (NPS, Terzis, pers. comm. 

2016a). 

Indian Sacred Sites 
In accordance with Executive Order 13007, the National Park Service must accommodate access to, and 

ceremonial use of, Indian sacred sites by Indian religious practitioners and to avoid adversely affecting 

the physical integrity of such sacred sites. Continued access to, and use of, these sites is often essential 

to the survival of family, community, or regional cultural systems, including patterns of belief and 
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sociocultural and religious life. However, no Indian sacred sites are found in the project area (NPS, 

Terzis, pers. comm. 2016a). Therefore, the topic was dismissed from further analysis in this document. 

Socioeconomics 
Construction activities associated with the action alternative would not adversely affect local businesses 

or other agencies. However, a decision to make sustainable access improvements would provide 

beneficial impacts on the local economy as a result of minimal increases in employment for the 

construction workforce and revenues for the businesses engaged in the construction process. Any 

increase in workforce and revenue, however, would be temporary, lasting only as long as construction. 

Because the impact on the socioeconomic environment would be minimal, this topic was dismissed from 

further analysis in this document.  

Visual Resources 
The NPS Management Policies 2006 ǎǘŀǘŜ ǘƘŀǘ ǘƘŜ ƳƻƴǳƳŜƴǘΩǎ ǎŎŜƴŜǊȅ ŀƴŘ ǎŎŜƴƛŎ ŦŜŀǘǳǊŜǎ ŀǊŜ ƛƴŎƭǳŘŜŘ 

among the resources and values to be protected and conserved unimpaired for enjoyment by current 

and future generations. Visual impacts from construction activities would be short term and localized.  

There would be negligible long-term visual impacts following construction since most of the 

rehabilitation would be underground. Therefore, this topic was dismissed from further analysis in this 

document. 
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CHAPTER II  

!ÌÔÅÒÎÁÔÉÖÅÓ 
 

Introduction  
This environmental assessment analyzes two alternatives, a no action alternative and one action 

alternative. Under the action alternative, several other alternatives for providing potable water were 

considered, but not carried through for full analysis. 

Alternatives 

Alternative 1: No Action  
Water and Wastewater Services/Current Management 
! ƴƻ ŀŎǘƛƻƴ ŀƭǘŜǊƴŀǘƛǾŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ŜƛǘƘŜǊ άƴƻ ǇǊƻƧŜŎǘέ ƻǊ ŀ Ŏƻƴǘƛƴǳŀǘƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ŎƻƴŘƛǘƛons and 

management. The existing condition and management of the water and wastewater service include the 

current underground water and wastewater pipe and alignment, related infrastructure, and existing 

storage, collection, and distribution systems. 

Under the no action alternative the only source of potable and fire water to the Monument would 

continue to be the 60+ year old steel 1.5-inch diameter pipe.   No new infrastructure would be installed 

nor would any existing infrastructure be removed.  The existing fire storage code-deficient steel water 

tank would remain in service.  However, it would eventually need to be decommissioned as the effects 

of hand dosing with chlorine is causing the steel to rust and deteriorate.  Resulting in the loss of fire 

protection in the Monument ŀǎ ǘƘŜ мΦрέ ǎǘŜŜƭ ƭƛƴŜ Ŏŀƴƴƻǘ ǇǊƻǾƛŘŜ ŦƛǊŜ Ŧƭƻǿǎ ƻƴ ƛǘǎ ƻǿƴΦ  ¢ƘŜ ǾƻƭǳƳŜ ƻŦ 

water in the storage tank would remain at about 20,000 gallons which is only half of the possible 40,000 

gallons of storage available.  Volume is kept at 20,000 gallons to reduce the amount of water needed to 

be flushed to maintain water quality.  Operators would continue to hand carry buckets of chlorinated 

water to the tank and hand chlorinate the water as needed.   Water would continue to be flushed as 

needed to maintain water quality.  Within the Monument, fire and potable water would continue to be 

supplied from the ǎŀƳŜ сέ Ƴŀƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ǇƛǇŜΣ ǿƘƛŎƘ ƛǎ ŀƭƭ ǎǳǇǇƭƛŜŘ ōȅ ǘƘŜ ŜȄƛǎǘƛƴƎ мΦрέ ǎǘŜŜƭ ƭƛƴŜ 

through the Tourist Club and State Park lands. The large ǾƻƭǳƳŜ ƻŦ ǿŀǘŜǊ ǎǘƻǊŜŘ ƛƴ ǘƘŜ сέ ŘƛƳŜǘŜǊ ǇƛǇŜ 

in the Monument is another source of water quality issues.   

Under the no action alternative for the wastewater the main components of the gravity collection 

system would remain in the Redwood Creek Migration Zone.  No new pipe or manholes would be 

installed.  Existing pipeline route remains adjacent to the Northern edge of the Redwood Creek.  Back-

ups in the system due to insufficient pipe size and capacity would continue to threaten Redwood Creek.  

Infrastructure could become exposed and/or undermined at the creeks edge leading to a failure and 

contamination of the creek. Periodic flushing of the collection system to clear accumulation before they 

become blockages would continue (see Figure 3 for existing water and wastewater service lines that 

would be maintained under the No Action Alternative). 
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Alternative 2:  Preferred Action Alternative  
Water Service (Water Line Rehabilitation)  

Summary of Actions 

wŜƳƻǾŜ ŜȄƛǎǘƛƴƎ ǿŀǘŜǊ ǘŀƴƪ ŀƴŘ ǇǊƻǾƛŘŜ ƴŜǿ сέ ŘƻƳŜǎǘƛŎ service connection from MMWD; construct 

ǎƛƴƎƭŜ сέ ǿŀǘŜǊ Ƴŀƛƴ Řƻǿƴ ƘƛƭƭǎƛŘŜ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ŜȄƛǎǘƛƴƎ сέ ǿŀǘŜǊ ƳŀƛƴΤ ǎŜǇŀǊŀǘŜ ŦƛǊŜ Ŧƭƻǿ ǿŀǘŜǊ Ƴŀƛƴ 

from domestic water main at road below tank site. Install supplementary disinfection pump an in 

existing shed to be rehabilitated.  The shed is located amongst the existing storage buildings below and 

ƴƻǊǘƘǿŜǎǘ ƻŦ ǘƘŜ {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ Residence. 

aa²5 ǊŜŎŜƴǘƭȅ ŎƻƳǇƭŜǘŜŘ ŀ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘ ǘƻ ǊŜǇƭŀŎŜ ǘƘŜ нέ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ǇƛǇŜ ǘƘŀǘ ŜȄǘŜƴŘǎ 

down the hillside from ŀ ǿŀǘŜǊ Ƴŀƛƴ ƻƴ wƛŘƎŜ !ǾŜƴǳŜ ǿƛǘƘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΣмлл ƭƛƴŜŀƭ ŦŜŜǘ ƻŦ сέ ǿŜƭŘŜŘ 

ǎǘŜŜƭ ǇƛǇŜΦ ²ƛǘƘ ǘƘƛǎ ǇǊƻƧŜŎǘ ŎƻƳǇƭŜǘŜŘΣ aa²5 ƴƻǿ Ƙŀǎ ŀ ƴŜǿ сέ Ƴŀƛƴ ŜƴŘƛƴƎ ŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ǘƘŜ 

location of the existing service connection meter.  The project would replace the existing MMWD 

ŘƻƳŜǎǘƛŎ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ǳǇƎǊŀŘŜ ŦǊƻƳ ŀ мέ ǘƻ ŀ сέ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ƳŜǘŜǊ ǘƘat would be used to 

supply all ǿŀǘŜǊ ƴŜŜŘǎΣ ƛƴŎƭǳŘƛƴƎ ŘƻƳŜǎǘƛŎ ŀƴŘ ŦƛǊŜ ŦƭƻǿǎΦ ! нέ ƻǊ ƭŀǊƎŜǊ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ƳŜǘŜǊ ǿƻǳƭŘ 

require a demand calculation and special approval by MMWD. This service connection would not be 

ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀ сέ ŦƛǊŜ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ōŜŎŀǳǎŜ ŘŜŘƛŎŀǘŜŘ ŦƛǊŜ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴǎ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ 

domestic potable water uses. Also, MMWD policy does not allow, without special permission, a fire 

service connection to be used to fill a storage tank, even if the tank is dedicated for fire storage. A fire 

service uses a bypass meter, not a regular water service meter, so volume used for fire flow needs is not 

tracked and billed the same way as a domestic service.  

5ƻǿƴǎǘǊŜŀƳ ƻŦ ǘƘŜ ƴŜǿ сέ aa²5 ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ƳŜǘŜǊΣ ŀ ƴŜǿ сέ tǊŜǎǎǳǊŜ wŜŘǳŎƛƴƎ ±ŀƭǾŜ όtw±ύ 

ǎǘŀǘƛƻƴΣ ƴŜǿ ōŀŎƪŦƭƻǿ ŀǎǎŜƳōƭȅΣ ŀƴŘ ŀƴ уέ It59 ǿŀǘŜǊ Ƴŀƛƴ would be constructed down the hillside to 

the location of the existing 40,000 gallon tank. The tank would be reƳƻǾŜŘ ŀƴŘ ŀƴƻǘƘŜǊ сέ tw± ǎǘŀǘƛƻƴ 

with pressure relief valve would ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ŀǘ ǘƘƛǎ ƭƻŎŀǘƛƻƴΦ ¢ƘŜ уέ I5t9 ǿŀǘŜǊ Ƴŀƛƴ would be 

ŜȄǘŜƴŘŜŘ ŦǊƻƳ ǘƘŜ ƭƻǿŜǊ tw± ǎǘŀǘƛƻƴ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ Ǉƻƛƴǘ ǿƛǘƘ ǘƘŜ сέ ǿŀǘŜǊ Ƴŀƛƴ that was 

constructed between 2004 and 2006 (approximately 80 feet from tank pad). 

In order to eliminate aged and poorly functioning system components; reduce the amount of operation 

and maintenance by removing tank; reducing disinfection requirements; and  to remove the need to 

flush significant quantities of water to maintain water quality, replacing the water line includes the 

following elements (see Figures 4 and 5) for the proposed Rehabilitated Water Line under Alternative 2) 

: 

¶ Establish a new easement for a new water line corridor coordinated with and Mount Tamalpais 
State Park and the Tourist Club. 

¶ wŜǇƭŀŎŜ ŜȄƛǎǘƛƴƎ нέ ǿŀǘŜǊ ǇƛǇŜƭƛƴŜ ǿƛǘƘ ŀ уέ ƘƛƎƘ-density polyethylene (HDPE) water line (Interior 
5ƛŀƳŜǘŜǊ όL5ύ ƻŦ ǇƛǇŜ ƛǎ сέύ ǘƻ ŎƻƴƴŜŎǘ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎŜǊǾƛŎŜ ǘƻ ǘƘŜ aŀǊƛƴ Municipal Water 
5ƛǎǘǊƛŎǘ όaa²5ύ ǎȅǎǘŜƳ ŀǘ ǘƘŜ ¢ƻǳǊƛǎǘ /ƭǳō ŀƴŘ ǿƛǘƘ aa²5 ŀǇǇǊƻǾŀƭ ǳǇƎǊŀŘŜ ǘƘŜ ŎǳǊǊŜƴǘ мέ 
domestic water metŜǊ ǘƻ ŀ пέ ƳŜǘŜǊ ǘƻ ǎǳǇǇƭȅ ŀƭƭ water needs, including domestic and fire flows. 

¶ Remove the existing  40,000 gallon water tank and repƭŀŎŜ ǿƛǘƘ ŀ сέ tǊŜǎǎǳǊŜ wŜŘǳŎƛƴƎ ±ŀƭǾŜ 
(PRV) station (during construction, the water tank would remain in service to reduce system 
outages/shut downs) to reduce pressure from approximately 176 psi to 20 psi.  
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FIGURE 3.  EXISTING WATER AND WASTEWATER CONFIGURATION 
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¶ Construct backflow assembly at the point of connection to MMWD. 

¶ 9ȄǘŜƴŘ ǘƘŜ уέ ƘƛƎƘ-ŘŜƴǎƛǘȅ ǇƻƭȅŜǘƘȅƭŜƴŜ όI5t9Σ L5Ґ сέ ύ ǿŀǘŜǊ main pipeline downhill in new 
easement from the MMWD service connection on the Tourist Club Road to the new PRV station 
to reduce system friction loss and meet fire flow requirement. 

¶ 9ȄǘŜƴŘ ǘƘŜ уέ ǿŀǘŜǊ Ƴŀƛƴ ŦǊƻƳ ǘƘŜ tw± ǎǘŀǘƛƻƴ ǘƻ ŀƴ ŜȄƛǎǘƛƴƎ  сέ ǿŀǘŜǊ Ƴŀin, approximately 80 
feet from the tank pad 

¶ /ƻƴǎǘǊǳŎǘ ŀ нέ ŘƻƳŜǎǘƛŎ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ bt{ ǿŀǘŜǊ ƳŜǘŜǊ ŀǘ ǘƘŜ ǇŀǾŜŘ ŀŎŎŜǎǎ ǊƻŀŘ 
below the former tank site. The domestic water main would be separated from the fire main at 
this point, with the existing сέ ǿŀǘŜǊ Ƴŀƛƴ ōŜŎƻƳƛƴƎ ŀ ŘŜŘƛŎŀǘŜŘ ŦƛǊŜ Ƴŀƛƴ 

¶ /ƻƴǎǘǊǳŎǘ нέ I5t9 ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ Ƴŀƛƴ ŦǊƻƳ bt{ ǿŀǘŜǊ ƳŜǘŜǊ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ нέ ǿŀǘŜǊ Ƴŀƛƴ ƛƴ 
the entry plaza and reestablishing all domestic water services within. Separate all domestic water 
ǎŜǊǾƛŎŜǎ ŦǊƻƳ ǘƘŜ сέ fire main since it would now be classified as a non-potable, dedicated fire 
main. Maintain minimum horizontal separation requirements between new domestic main and 
sewer mains 

¶ Install secondary chlorine analyzer at end of use point located inside the maintenance building to 
determine in-line supplemental dosing of upstream injection pump 

¶ 9ȄǘŜƴŘ сέ ŦƛǊŜ Ƴŀƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рлл ŦŜŜǘ ŦǊƻƳ ŜȄƛǎǘƛƴƎ ŜƴŘ ŦƛǊŜ ƘȅŘǊŀƴǘ ǘƻ ƳŀƛƴǘŜƴŀƴŎŜ 
ōǳƛƭŘƛƴƎ ǳǎƛƴƎ уέ I5t9 όǘƘƛǎ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦƛǊŜ ŎƻŘŜ ŎƻƳǇƭƛŀƴŎŜ ŀƴŘ may not be included 
with this project depending on funding) 

¶ For improved life safety, the NPS Fire Marshal along with Marin County Fire officials, who are the 
first responders, both support a municipal supply fire service, which is by definition a supply 
service without dependency on a limited storage tank supply volume 

¢ƘŜ ŜȄƛǎǘƛƴƎ ǿŀǘŜǊƭƛƴŜ ƛǎ ƻƴƭȅ нέ ƛƴ ŘƛŀƳŜǘŜǊ ŀƴŘ ƛǎ ƘŜŀǾƛƭȅ ǘǳōŜǊŎǳƭŀǘŜŘ όŎƻƴǎǘǊƛŎǘŜŘ ƻƴ ǘƘŜ ƛƴǎƛŘŜύ 
therefore it cannot be pumped full of concrete and would be abandoned in place.  Accessing the site to 
remove the pipe would be far more invasive to the environment than abandoning it in place and 
capping both ends.   

Telecommunications - A telecommunications conduit would be installed along the same route as the 

new sewer line to provide telecommunications to the Maintenance Area.  This would be connected to 

ǘƘŜ ŎƻƴŘǳƛǘ ƛƴǎǘŀƭƭŜŘ ǿƛǘƘ ǘƘŜ нέ ǇƻǘŀōƭŜ ǿŀǘŜǊƭƛƴŜ ǘƻ ǇǊƻǾƛŘŜ ƻƴŜ Ŏƻƴǘƛƴǳƻǳǎ ŎƻƴŘǳit system from the 

{ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ ǘƻ ǘƘŜ Maintenance Area for telecommunications.  Conduit would not be 

installed through the Annex Lot to the lift station area nor along the boardwalk. 

Construction Timing and Methods  

The project is estimated to begin in the summer of 2018 and completed by the winter of 2018.  The 

contractor would be required to present and obtain approval for traffic and pedestrian control plans 

within the monument and adjacent lands as necessary.  The project would make use of a main storage 

ŀǊŜŀ ŀƴŘ άǊƻƭƭƛƴƎέ ǎǘŀƎƛƴƎ ŀǊŜŀǎ ƴŜŀǊ ǘƘŜ ŀŎǘƛǾŜ ǿƻǊƪ ǎƛǘŜΦ  ¢ƘŜ ƴŜǿ ǇŀǊƪƛƴƎ ǊŜǎŜǊǾŀǘƛƻƴ ǎȅǎǘŜƳ ŦƻǊ aǳƛǊ 

Woods would be in operation when this project begins.  As part of that contract there a minimum 

number of parking spaces that must always remain open.  This project would allow partial closures and 

re-routes of parking lots while maintaining this minimum number of parking spaces accessible access 

would be maintained throughout the project. 
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FIGURE 4.  ALTERNATIVE 2 PROPOSED WATER LINE TOURIST CLUB, MT TAMALPAIS SP 
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FIGURE 5. ALTERNATIVE 2:  PROPOSED WATER LINE IN MUIR WOODS AND MT. TAMALPAIS STATE PARK399 
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Construction activities, including pipe installation, staging, stockpiling, and transport of materials would 

take place on California State Parks and Tourist Club land. This includes the installation of a new water 

system connection in an MMWD easement on Tourist Club Land.  The NPS would obtain Right-of-Entry 

construction permits and easements from the Tourist Club and State Parks for the sections of pipeline 

that would be installed on their properties. The NPS would conduct an investigation of the land prior to 

obtaining the easements.    

Below is a description and anticipated schedule, by land management section, for replacing the Water 

line.   

Tourist Club and State Park Land  

Removal of existing Water Tank (2-3 weeks). 

The new waterline would enter Muir Woods adjacent to the existing waterline where it currently 

connects to the existing steel water tank.  A Pressure reducing station would be installed to reduce the 

high pressure gained by coming down the hill from the Tourist Club.  The new waterline would then 

ǘǊŀǾŜƭ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ул ŦŜŜǘ ōŜȅƻƴŘ ǘƘŜ ŜȄƛǎǘƛƴƎ ǿŀǘŜǊ ǘŀƴƪ ŀƴŘ ǘƛŜ ƛƴǘƻ ŀƴ ŜȄƛǎǘƛƴƎ сέ ǿŀǘŜǊ Ƴŀƛƴ 

serving the Monument.  Once the new pipeline is online the tank would be removed and the site would 

be prepared for revegetation.   

As the project approaches the Tank site, the staging area would move to the hardscape surface area 

near the existing garages and former {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ.  Material and equipment would be 

stored here while work proceeds in this area. 

Equipment to be used is at the discretion of the contractor as long as the contractor can meet the 

constraints placed upon the work.  However, the equipment anticipated to be used in this area would be 

mini size excavators, haul carts (e.g., Wacker DW5O), a skid steer, sheeps foot or whacker for 

compaction, HDPE pipe welder.  The skid steer and/or mini-ex would perform the trench excavation 

with a spotter watching for roots.  If roots are encountered hand digging would commence.   

New two inch potable waterline. (4-5 weeks) 

In addition, to replacing the existing deteriorated water supply pipe to the Monument this project also 

addressed water quality issues experienced at the Monument.  Smaller diameter pipes store less water 

which increases water turnover and promotes better water quality.  Below the existing tank site, the 

ŜȄƛǎǘƛƴƎ сέ ǇƛǇŜ would be disconnected ŀƴŘ ŀ ƴŜǿ нέ ǇƻǘŀōƭŜ ǿŀǘŜǊƭƛƴŜ would be connected.  A cross-

connection control device (CCCD) would ōŜ ƛƴǎǘŀƭƭŜŘ ǘƻ ǎŜǇŀǊŀǘŜ ǘƘŜ сέ ǿŀǘŜǊƭƛƴŜ ŦǊƻƳ ǘƘŜ нέ ǇƻǘŀōƭŜ 

ǿŀǘŜǊ ƭƛƴŜΦ  ¢ƘŜ сέ ƭƛƴŜ would be disconnected from all potable services throughout the Monument and 

ōŜŎƻƳŜ ŀ ŘŜŘƛŎŀǘŜŘ ŦƛǊŜ ƭƛƴŜ ŦǊƻƳ ǘƘŜ ///5 ƻƴΦ  ¢ƘŜ ƴŜǿ нέ ǇƻǘŀōƭŜ ǿŀǘŜǊ ƭƛƴŜ would be routed through 

a supplemental disinfection station that can provide supplemental disinfection to the water during 

periods of low water quality.  The disinfection pump would be housed in an existing shed that would be 

rehabilitated and is located below and nƻǊǘƘǿŜǎǘ ƻŦ ǘƘŜ {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ Residence. The neǿ нέ 

potable line would continue to be installed below the existing asphalt admin road running from the 

{ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ behind the concession and administration buildings to the entry plaza.  This 

ƴŜǿ нέ ƭƛƴŜ would then connect with an existing нέ ǇƻǘŀōƭŜ ǿŀǘŜǊ ƭƛƴŜ ǘƘŀǘ ŎƻƴǾŜȅǎ ǿŀǘŜǊ ǘƻ ŀƭƭ ƻŦ ǘƘŜ 

ŦŀŎƛƭƛǘƛŜǎ ǎƻǳǘƘ ƻŦ ǘƘŜ Ƴŀƛƴ ǇŀǊƪƛƴƎ ƭƻǘΦ  !ƭƭ ǇƻǘŀōƭŜ ǎŜǊǾƛŎŜǎ ŘƛǎŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ сέ ƭƛƴŜ would be 
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ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ƴŜǿ нέ ǇƻǘŀōƭŜ ƭƛƴŜΦ  ¢ƻ ƳŀȄƛƳƛȊŜ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŀ ƴŜǿ ǘŜƭŜŎƻƳƳǳnications 

conduit would ōŜ ƛƴǎǘŀƭƭŜŘ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ нέ ǇƻǘŀōƭŜ ǿŀǘŜǊ ƭƛƴŜΦ  ¢Ƙƛǎ ƛǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ tŀǊƪǎ ŜŦŦƻǊǘ ǘƻ 

remove all overhead wiring in the Monument.  The potable line would be shifted from the road corridor 

and accessible parking area to just off the edge of the pavement and into the entry plaza to allow 

accessible parking to remain open and access for staff and deliveries to the concession begin again.  

Upon completion of installation the road asphalt and other surfaces would be returned to previous 

conditions or repaired. 

While working in this area the staging area would be the hardscape surface area near the existing 

garages and former {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ.  Material and equipment would be permitted to be 

stored here while work proceeds in this area.  Staging would also be permitted behind the 

administration building where there is currently parking for concession and NPS staff.  As the work 

approaches the visitor center and entry plaza area staging would be allowed along a portion of the entry 

plaza with fencing protecting visitors from construction activity. 

Equipment to be used is at the discretion of the contractor as long as the contractor can meet the 

constraints placed upon the work.  However, the equipment anticipated to be used in this area would be 

excavators, mini size excavators, haul carts, a skid steer, soils compactor, HDPE pipe welder, pick-up 

trucks, and pavement equipment for trench patching, Four-wheel drive utility Vehicles, pavers, saws, 

concrete pumps.  The skid steer and/or mini-ex/excavator would perform the trench excavation with a 

spotter watching for roots.  If roots are encountered, digging around the roots would be by hand.  

NPS Land  

After the pipeline exits State Park land, the pipeline then proceeds through a route, approved by NPS 

and State Parks, until it reaches the aƻƴǳƳŜƴǘΩǎ administrative area.   Check dams would be installed 

along the pipeline route to mitigate water conveyance along the pipe route.  

Wastewater (Sewer Line Replacement)  

Summary of Actions 

In order to eliminate aged and poorly functioning components; relocate sewer line infrastructure to 

provide sewer separation located farther from Redwood Creek to help safe guard public health and 

protect sensitive natural resources including Coho salmon, steelhead trout, and California red-legged 

frogs; and to maintain current sewer alignment within the greater surrounding critical infrastructure 

ǎǳŎƘ ŀǎ ǘƘŜ ǾƛǎƛǘƻǊΩǎ center and the boardwalk where the NPS has a significant interest in preserving 

these cultural resources, the new waste water lines would include the following wastewater elements 

for  Zone 1A (see Figures 6 and 7 for Proposed  Configuration of Wastewater Lines and Zone Elements) 

¶ Pipe burst (a method of inserting pipe without excavating)  ŜȄƛǎǘƛƴƎ сέ ǎŜǿŜǊ Ƴŀƛƴ ƭƻŎŀǘŜŘ ōŜǘǿŜŜƴ 

ǊƻŀŘ ŎƻǊǊƛŘƻǊ ǳǇ ōȅ bt{ ǊŜǎƛŘŜƴŎŜ Řƻǿƴ ǘƻ ǘƘŜ aǳƛǊ ²ƻƻŘǎ ±ƛǎƛǘƻǊΩǎ /ŜƴǘŜǊ ǿƛǘƘ уέ I5t9 ǘƘŜƴ ƻǇŜƴ 

Ŏǳǘ ǘǊŜƴŎƘ ƛƴǎǘŀƭƭ ƴŜǿ уέ ǎŜǿŜǊ Ƴŀƛƴ ƻǾŜǊ ǘƻ ǊƻŀŘ ŎƻǊǊƛŘƻǊ ǘƻ ŎƻƴƴŜŎǘ ǿƛǘƘ ½ƻƴŜ н ǎŜǿŜǊ 

improvements. 

¶ Rehabilitate or replace 5 manholes; and install 1 new manhole 

¶ Perform spot repairs to address pipe sags. 
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¶ Lƴǎǘŀƭƭ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нлр ƭƛƴŜŀǊ ŦŜŜǘ ƻŦ уέ t±/ ǎŜǿŜr main from manhole at Visitor Center to 

connection to zone 2 

¶ aŀȄƛƳǳƳ ōǳǊȅ ŘŜǇǘƘǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ с ŦŜŜǘ ƛƴ ǘƘŜ уέ tVC gravity sewer main 

¶ !ōŀƴŘƻƴƳŜƴǘ ƛƴ ǇƭŀŎŜ ƻŦ ŜȄƛǎǘƛƴƎ ƎǊŀǾƛǘȅ ǎŜǿŜǊ Ƴŀƛƴ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ǾƛǎƛǘƻǊΩǎ ŎŜƴǘŜǊ ǘƻ ŜƴǘǊȅ ǇƭŀȊŀ 

comfort station 

 

The following are wastewater elements for Zone 2: 

¶ New sewer main located in same road corridor as water main. Provide new lateral connection to 
Lower Comfort Station 

¶ Install approximately 8 manholes 

¶ Lƴǎǘŀƭƭ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фуф ƭƛƴŜŀǊ ŦŜŜǘ ƻŦ уέ t±/ ƎǊŀǾƛǘȅ ǎŜǿŜǊ Ƴŀƛƴ 

¶ Maximum bury depths of approximately 14 feet in the main road below the NPS Maintenance 
building. 

¶ Abandonment in place of existing gravity sewer main except portion used for connection to Lower 
Comfort Station. 

The following are wastewater elements for Zone 3B: 

¶ New sewer main located though portion of Lower Parking Lot to connect to existing sewer main 
ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ǇƛǇŜ ōǳǊǎǘƛƴƎ ǘƻ ǳǇǎƛȊŜ ǘƻ уέ Ƴŀƛƴ ǘƻ [ƛŦǘ {ǘŀǘƛƻƴ Ім  

¶ Provide new lateral connection to existing NPS Maintenance building and residence. 

¶ Install approximately 2 manholes. 

¶ Install approximately 700 linear ŦŜŜǘ ƻŦ уέ t±/ ƎǊŀǾƛǘȅ ǎŜǿŜǊ ƳŀƛƴΦ 

¶ Install approximately 400 ƭƛƴŜŀǊ ŦŜŜǘ ƻŦ уέ I5t9 ǇƛǇŜ ōǳǊǎǘƛƴƎ ǘƻ ǳǇǎƛȊŜ ŜȄƛǎǘƛƴƎ сέ ƎǊŀǾƛǘȅ ǎŜǿŜǊ 
main. 

¶ Maximum bury depths of approximately 7 feet in the Annex lower parking lot. 

¶ Abandonment in place of existing gravity sewer main. 

Note: During trenching and asphalt repairs for the new water and wastewater systems, the project 

includes installation of telecommunication conduits, pull boxes, and cable. The installed conduit would 

terminate in a box at the exterior of each building to receive telecommunications in a later project to 

rehabilitate the current Muir Woods telecommunications system. 

Existing wastewater infrastructure along the creek would be abandoned in place by pumping the pipes 

full of low strength concrete slurry.  The manholes would also be filled with the same material.  The 

manhole lids would ǘƘŜƴ ōŜ ǎŜŀƭŜŘ ŀƴŘ ƳŀǊƪŜŘ ά!BANDON95Φέ  ¢Ƙƛǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ would not be 

removed at this time as the possible impacts to the creek outweigh the benefits of removal.  The pipe 

can be removed at a later time if it becomes exposed and is a threat to the creek.   
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FIGURE 6.  ALTERNATIVE 2:  PROPOSED REHABILITATED WASTEWATER LINE CONFIGURATION 
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FIGURE 7.  ALTERNATIVE 2:  PROPOSED REHABILITATED WASTEWATER LINE ZONE ELEMENTS 
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Construction Timing and Methods     

 

Construction activities, including pipe installation, staging, stockpiling, and transport of materials would 

take place on Marin County Roads and Muir Woods Road. This includes the installation of new manholes 

and gravity sewer conveyance pipe beneath the road.  The NPS would comply with all County 

requirements for obtaining and maintaining access to this infrastructure.  Construction is anticipated to 

begin in the summer of 2018 and be completed by the winter of 2018.  All constraints stated previously 

would apply throughout all project actions. Rehabilitation of the wastewater lines for each of the 

following sections is described below with approximate project duration.   

 

Annex Parking Lot and South to the Lift Station (3-4 weeks) 

New Manholes and sewer pipe would be installed through the Annex lot to tie into existing sewer 

system infrastructure south of the annex lot.  The pipes south of the annex lot would be replaced using 

open trench methods up until the Buckeye trees are encountered.  At that point trenchless pipe bursting 

technology would be used to increase the size of the pipes.  This would be done to protect the roots of 

the Buckeyes.  The new sewer pipe and manholes would be installed in the annex parking lot with open 

trenching and excavation.  The parking lot would be trench patched upon completion. To maintain the 

minimum number of required parking spaces only a portion of the Annex Lot would be closed to 

perform this work.  Temporary striping and traffic control would be required as needed.  All ground 

disturbances from where the sewer line leaves Muir Woods/Frank Valley Road and enters the Annex Lot 

through to the lift station would be monitored for potential subsurface archeological deposits due to the 

potential for buried deposits in this area. 

 

The manholes installed in the Annex Lot would be of a type that allows for easy raising and lowering of 

the top through use of pre-fabricated collars.  This would be done to allow the SAP project to adjust the 

heights of manholes to the new finished grade while the parking lot is rehabilitated in 2019.  This is best 

practice and is preferred over building the parking lot and then having to cut the new asphalt and trench 

through the new base and sub base material parking lot.   

 

While working in the Annex Parking lot the staging area would be the closed portion of the annex 

parking lot.    

 

Muir Woods Road (3-4 weeks)  

Sewer installation in the south bound lane of Muir Woods Rd and until entering the Main Parking lot 

entrance.  One-way traffic control would be required during this portion of work.  The new sewer pipe 

and manholes would be installed in Muir Woods Rd. with open trenching and excavation.  The road 

would be trench patched upon completion. 

While working along Muir Woods Rd the staging area would be either the Entrance area of the Main 

Parking Lot or the Annex Lot.  This would be determined based on the needs of the contractor and the 

field constraints at the time of construction.  However, minimum parking would always be maintained. 
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Main Parking lot to Visitor Center (3-4 weeks) 
 

Once within the Main Parking lot the entrance would be closed and parking would only be permitted on 

the western side of the main parking lot with entrance and exit permitted through the current parking 

lot exit.  Temporary striping and traffic control would be required as needed. The sewer line would be 

installed off of the accessible parking/admin road pavement so that these can remain open during 

construction.  As the new sewer line approaches the Visitor Center, it would turn west and connect to 

the existing system at a manhole located at the base of the flagpole.  The new sewer pipe and manholes 

would be installed with open trenching and excavation.  The road would be trench patched upon 

completion and the entry plaza surface would be rehabilitated. 

While working through the main lot and pavilion area the staging area would be the main parking lot 

while maintaining access through the current exit to the admin road and accessible parking. 

Visitor Center to Upper Comfort Station (3-4 weeks) 

 

From the visitor center on, the sewer system runs beneath the boardwalk.  The park is committed to 

maintaining the boardwalk and other infrastructure in this area.  Therefore this section of sewer pipe is 

not at risk of being exposed as the Redwood Creek is allowed to migrate.  The sections downstream of 

this point (described previously) are in the Migration Zone and that is why the NPS is pre-emptively 

relocating those sections.  The pipeline in this area is of adequate size and therefore only spot repairs 

would be made as necessary to address sags in the line.  Manholes would be replaced due to 

deterioration of the existing manholes.  During this portion of the work some of the boardwalk boards 

would have to be removed.  Half of the boardwalk would remain open to the greatest extent possible.  

However, if it becomes too constrained to ensure visitor safety a re-route of pedestrian traffic would 

occur on existing established routes or pedestrian traffic would be controlled through the site. 

The staging area for the boardwalk portion of the work would be either a portion of the pavilion, or near 

the garage and {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ, as was used during the waterline portion of the project. 

Equipment 
Equipment to be used is at the discretion of the contractor as long as the contractor can meet the 

constraints placed upon the work.  However, the equipment anticipated to be used in this area would be 

excavators, mini size excavators, haul carts (e.g., Wacker DW5O), a skid steer, sheeps foot or whacker 

for compaction, HDPE pipe welder, pick-up trucks, and pavement equipment for trench patching, Four-

wheel drive utility Vehicles, saws, concrete pumps, pavers.  The skid steer and/or mini-ex/excavator 

would perform the trench excavation with a spotter watching for roots.  If roots are encountered hand 

digging would commence.   

Schedule Summary 
Water and wastewater construction actions are anticipated to begin in the summer of 2018; 

approximately June 1, 2018. Work would be completed by the start of the rainy season or mid-

November 2018.  As required, vegetation removal would occur prior to nesting season, March 1, 2018.  

A SWPPP would be required on this project and the costs associated with carrying out that SWPPP 
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during rain events are very high.  It is the goal of this project to start in the summer of 2018 and be 

completed by December 1, 2018 to minimize costs and potential unintended impacts to the creek due to 

large rain events.  Work would be scheduled to avoid impacts within the Monument during the high 

visitation summer events to the greatest extent possible.  Before Mid-August work would be 

constrained to the Tourist Club, State Park and Admin Areas, Muir Woods Road, the main Parking lot, 

Annex parking lot and boardwalk work would begin after mid-August.  The boardwalk work would begin 

as late as possible but complete before Thanksgiving to avoid any high visitation periods and minimize 

impacts with boardwalk work. 

Service must remain in operation with only minor interruptions for cut over to the new infrastructure.  

When work cannot be completed in a sequential order due to the above constraints service must remain 

and temporary provisions may be necessary but this would be minimized by detailed scheduling of the 

required tasks. 

Best Management Practices  
There are many constraints to traditional construction methods at Muir Woods and Mt. Tamalpais State 

Park.  Equipment access is limited by narrow access roads and working among forest. The forest floor is 

sensitive, due to both redwood root systems and understory vegetation. Visitor use is heavy within the 

park, and visitors use trails 7 days per week. Additionally, there are multiple biological constraints and 

work windows, including the salmonid spawning season, northern spotted owl (NSO) nesting season, 

songbird nesting season, and marbled murrelet (MM) nesting season.   

The National Park Service places strong emphasis on avoiding, minimizing, and mitigating potentially 

adverse environmental impacts. To help ensure the protection of natural and cultural resources and the 

quality of the visitor experience, the National Park Service would implement the following Best 

Management Practices as listed below in Table 4 for all actions of the proposed Preferred Alternative 2. 

TABLE 1:  BEST MANAGEMENT PRACTICES 

BEST MANAGEMENT PRACTICES 

GENERAL 

Clearly state all resource protection measures in the construction specifications, and instruct workers to 

avoid conducting activities outside the project area.  

Hold a preconstruction meeting to inform contractors about sensitive areas, including natural and 

cultural resources. 

Delineate construction zones outside of existing disturbed areas with flagging, and confine all surface 

disturbances to the construction zone. 

Site staging and storage areas for construction vehicles, equipment, materials, and soils in previously 

disturbed or paved areas approved by the National Park Service. These areas would be outside of high 

visitor use areas and clearly identify them in advance of construction. 
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Require contractors to properly maintain construction equipment to minimize noise, and do not allow 

construction vehicle engines to idle for extended periods. 

Remove all tools, equipment, barricades, signs, and surplus materials from the project area upon 

completion of the project. 

Vehicles and equipment entering the Monument would be inspected for leaking oil and fluids.  Any 

leaking vehicles or equipment would be required to be fixed before entering.  

If necessary, all servicing of equipment done at the job site would be conducted in a designated, 

protected area to reduce threats to water quality from vehicle fluid spills. Designated areas would not 

directly connect to the ground, surface water, or the storm drain system. The service area would be 

clearly designated with berms, sandbags, or other barriers. Secondary containment, such as a drain pan, 

to catch spills or leaks would be used when removing or changing fluids. Fluids would be stored in 

appropriate containers with covers and properly recycled or disposed of offsite. 

AIR QUALITY 

To limit dust, criteria pollutants, and precursor emissions associated with project construction, the 

following Bay Area Air Quality Management District (BAAQMD)-recommended Basic Construction 

Measures shall be required: 

Water all active construction areas with exposed soil surfaces (e.g., parking areas, staging areas, soil 

piles, graded areas, and unpaved access roads that have not been stabilized with soil binder, mulch, 

gravel, vegetation or other cover) sufficiently to prevent dust from becoming airborne.   

All trucks transporting soil, sand, or other loose material offsite shall be covered. 

Vehicle speeds on unpaved areas shall be limited to 15 mph. 

Idling times for construction equipment (including vehicles) shall be minimized either by shutting 

equipment off when not in use or reducing the maximum idling time to 30 seconds, except for situations 

ŀƭƭƻǿŜŘ ǳƴŘŜǊ /ŀƭƛŦƻǊƴƛŀΩǎ ŎƻƳƳŜǊŎƛŀƭ ǾŜƘƛŎƭŜ ƛŘƭƛƴƎ ǊŜƎǳƭŀǘƛƻƴǎΦ /ŀƭƛŦƻǊƴƛŀΩǎ /ƭŜŀǊ ǎƛƎƴŀƎŜ ƻŦ ǘƘƛǎ 

requirement shall be provided for construction workers at all access points to construction areas. 

CULTURAL RESOURCES 

All ground disturbance from where the sewer line leaves Frank Valley Road and enters the Annex Lot 

through the areas for the new lift and comfort station (as proposed in the Sustainable Access Project) 

would be monitored for potential subsurface archeological deposits due to the potential for buried 

deposits in his area. Any change in alignment from the main parking lot to the Annex Lot entrance from 

the current alignment within Frank Valley Road to the south would also be monitored, if necessary.     

The Archeological site, CA-MRN-722H (the Annex Lot), would be avoided by routing the sewer line 

through the parking lot for the Annex Lot. 

If buried cultural resources are inadvertently discovered during ground-disturbing activities, work shall 
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immediately stop in that area and within a 100-foot radius of the find until the Park Archeologist can 

assess the significance of the find. Inadvertent discoveries would be treated in accordance with 36 CFR 

800.13 (Protection of Historic Properties: Post-review discoveries). The archaeological resource would 

be assessed for its eligibility for listing on the NRHP in consultation with the SHPO (and a Native 

American monitor from the Federated Indians of Graton Rancheria, if it is an indigenous archaeological 

site) and a determination of the project effects on the property would be made. Work within the area 

may not resume until the NPS Archeologist has determined all interested parties have been consulted 

and an appropriate mitigation strategy has been developed. 

If human skeletal remains are encountered, all work shall stop in the vicinity of the discovery, and the 

find would be secured and protected in place. The Marin County coroner and Park Archaeologist would 

both be notified immediately. If a determination finds that the remains are Native American, and that 

no further coroner investigation of the cause of death is required, they would be treated in accordance 

with the Native American Graves Protection and Repatriation Regulations at 43 CFR 10.4 (Inadvertent 

discoveries). The coroner would also contact the NAHC (pursuant to Section7050.5[c] of the California 

Health and Safety Code) and the County Coordinator of Indian Affairs. 

GEOLOGY, MINERAL RESOURCES, AND SOILS 

Avoid or minimize disturbance to soils as much as possible.  

Evaluate existing topsoil for invasive, nonnative plant infestations. 

Remove topsoil heavily infested with invasive, nonnative plants. Salvage non-infested topsoil, store 

according to soil conservation guidelines, and replace once construction is complete. 

Implement erosion control measures that provide for soil stability and prevent movement of soils during 

rain events (i.e., silt fences and tarps). 

Aerate any ground surface temporarily disturbed during construction and replant with native vegetation 

to reduce compaction and prevent erosion. 

All BMPs from the SWPPP would be implemented as required by the Construction General Permit.  

SOUNDSCAPE 

Contractors would ensure that power equipment (vehicles, heavy equipment, and hand equipment such 

ŀǎ ŎƘŀƛƴǎŀǿǎύ ƛǎ ŜǉǳƛǇǇŜŘ ǿƛǘƘ ƻǊƛƎƛƴŀƭ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎƻǳƴŘ-control devices. No equipment would be 

operated with an unmuffled exhaust.  

Idling times for construction equipment (including vehicles) shall be minimized either by shutting 

equipment off when not in use or reducing the maximum idling time to 30 seconds as noted above 

under Air Quality. 

Except when required for safety or to ensure the integrity of a project component, no work would be 

conducted on weekends or holidays.  The hours specified in the Marin County Noise Ordinance would be 
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adhered to as general guidance: general construction would be limited to the hours of 7 am to 6 pm 

Monday through Friday and 9 am to 5 pm Saturdays; loud noise generating equipment operation would 

be limited to 8 am to 5 pm Monday through Friday.  

THREATENED AND ENDANGERED SPECIES 

Prior to any construction-related activities, a training session would be required for all contractors, 

partners, and NPS staff participating in Project-related activities in the Project area. Training would be 

conducted by a qualified biologist to familiarize personnel about sensitive resources in the Project area. 

Personnel would be provided with a brief life-history and physical description of Coho salmon, 

steelhead, NSO, MM, and other sensitive wildlife in the area. Training would include staff resource 

contact information, identification of sensitive resources, the limits of the work area, general BMPs, and 

appropriate actions to take upon encountering species status species or other wildlife. All attendees 

would sign an attendance sheet along with their printed name, company or agency, email address, and 

telephone number. 

The contractor will be required to keep all waste and contaminants contained and remove them daily 
from the work site. 
 

Within NSO habitat, disturbance to native trees greater than 10 inches in diameter at breast height 
would be avoided where feasible. 

Within MM habitat, disturbance to native trees greater than 10 inches in diameter at breast height 

would be avoided where feasible. 

VEGETATION  

All on- and off-road vehicles, boots, equipment, and tools must be power washed to remove soil and 

plant fragments before entering GGNRA property to avoid spreading pathogens or exotic/invasive 

species. Equipment also must be cleaned when moving between work zones. NPS staff will inspect 

equipment upon arrival in the Monument and only allow clean equipment into the project area. 

All boots, equipment, and tools must be disinfected using a 10% bleach solution, 70% isopropyl alcohol, 

or other NPS-approved disinfectant method prior to entering the site, as well as between work areas, to 

prevent pathogen spread. 

NPS would identify invasive plants, particularly panic veldt grass (Ehrharta erecta), within the work and 

access route areas prior to Project implementation. A qualified vegetation ecologist or botanist would 

plan treatments to prevent the spread of invasive species, and implementation of these treatments 

would be under the supervision of a qualified vegetation ecologist or botanist. The final treatment prior 

to Project implementation would occur close to initiation of Project work. 

 

Avoid working under the dripline of redwoods and coast live oak to the extent possible. Where that is 

unavoidable, use flexible materials to navigate the pipe above/below roots. Minimize all root cutting 

ŀƴŘ Řƻ ƴƻǘ Ŏǳǘ ŀƴȅ Ǌƻƻǘǎ Ҕмέ ŘƛŀƳŜǘŜǊ ǿƘŜƴ ǿƻǊƪƛƴƎ ǳƴŘŜǊ ǘƘŜ ŘǊƛǇƭƛƴŜ ƻŦ ƻŀƪǎ ŀƴŘ ǊŜŘǿƻƻŘǎΦ 
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Because of the presence of large individuals of Buckeye (Aesculus californicus), the stretch of water line 

between the old Nursery site and the next manhole to the north will ǳǎŜ ǘƘŜ άǇƛǇŜ-ōǳǊǎǘέ ƳŜǘƘƻŘ ǊŀǘƘŜǊ 

than trenching to minimize any negative impacts on roots. The remaining stretches towards the annex 

lot may be trenched. 

 

No Coast Redwood (Sequoia sempervirens) individuals may be removed, but small diameter Douglas fir 

(Pseudotsuga menziesii) (<6 inch DBH) may be cut within the footprint. 

If possible, downed logs should be moved out of the project footprint rather than be cut. 

Minimize disturbance to vegetation. Cut only the minimal amount of vegetation required to perform the 

task at hand. 

 

Evaluate compaction both before and after work and de-compact using hand methods, if needed.  

NPS would avoid impacts to special status and locally rare plants to the extent feasible.  If the NPS 

determines that impacts could not be completely avoided, then Vegetation staff would collect seed 

and transplant unavoidable individuals prior to any construction. 

A small patch of the rare species, California bottle brush (Elymus californicus) is present along and within 

the trail leading up to the water tank, and is likely to be impacted. Vegetation staff would collect seed 

and attempt to transplant imperiled individuals prior to any construction. 

All areas disturbed by this project would be revegetated with native species grown in the park nurseries. 

VISITOR USE, EXPERIENCE, SAFETY 

LƴŦƻǊƳ ǾƛǎƛǘƻǊǎ ƛƴ ŀŘǾŀƴŎŜ ƻŦ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ Ǿƛŀ ŀ ƴǳƳōŜǊ ƻŦ ƻǳǘƭŜǘǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƳƻƴǳƳŜƴǘΩǎ 

website, various signs, the visitor center, and by bus and shuttle drivers. 

Review the tour bus permit system to develop a process that requires a permit for all tour buses wishing 

to service the monument. 

To the extent practical, schedule work to avoid construction activity and construction-related delays 

during peak visitation times. 

Limit construction-related traffic delays resulting from work at pull-offs, within parking lots, and along 

Muir Woods Road to a maximum of 15 minutes in each direction. 

Develop provisions for emergency vehicle access through construction zones.  

WATER RESOURCES, WETLANDS, AND HYDROLOGIC PROCESSES 

Implement best management practices for drainage and sediment control to prevent or reduce 

nonpoint source pollution and minimize soil loss and sedimentation in drainage areas. These practices 

may include, but are not limited to, silt fencing, filter fabric, temporary sediment ponds, check dams of 
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pea gravel-filled burlap bags or other material, and/or immediate mulching of exposed areas to 

minimize sedimentation and turbidity impacts as a result of construction activities. Use no plastic 

materials. Leave erosion control measures in place at the completion of construction to avoid adverse 

impacts on water resources, after which time NPS staff would be responsible for maintenance and 

removal. 

WILDLIFE AND HABITAT 

The following measures would be implemented to minimize potential adverse effects to non-federally 

listed nesting birds: 

¶ To the extent feasible, and for large scale vegetation clearing, vegetation clearing would be 
conducted outside the landbird nesting season from March 1-July 31.  Vegetation maintained at low 
ǎǘŀǘǳǊŜΣ ǘȅǇƛŎŀƭƭȅ ƭŜǎǎ ǘƘŀƴ уέ ƛƴ ƘŜƛƎƘǘ ǿƻǳƭŘ ƴƻǘ ƴŜŜŘ ǘƻ ōŜ ǊŜǎǳǊǾŜȅŜŘ ǇǊƛƻǊ ǘƻ ŀŘŘƛǘƛƻƴŀƭ ǿƻǊƪΦ 

¶ If vegetation clearing or ground disturbing activities commence between March 1 and July 31, a 
qualified biologist would conduct a survey for nesting birds within 5 days prior to starting work. If a 
lapse in Project-related work of 2 weeks or longer occurs, another focused survey would be 
conducted before Project work can be initiated.  

If nesting birds are found, a buffer would be established around the nest and maintained until the young 

have fledged. Appropriate buffer widths are 300 feet for non-listed raptors and 100 feet for non-listed 

passerines. A qualified biologist may identify an alternative buffer based on a site-specific evaluation. 

Work would not commence within the buffer until fledglings are fully mobile and no longer reliant upon 

the nest or parental care for survival. 

STORMWATER 

Preparation of a stormwater pollution prevention plan (SWPPP) is required for this project. Erosion 

control and sedimentation best management practices (BMPs) would be implemented per the SWPPP. 

TRANSPORTATION AND PARKING 

Post signs on Muir Woods Road warning traffic of the pedestrian crossing at the Conlon Lot both before 

the intersection and at the intersection (following the latest standards published in the Manual on 

Uniform Traffic Control Devices).  

The contractor would be required to present and obtain approval for traffic and pedestrian control plans 

within the monument and adjacent lands as necessary.   

Schedule work that affects parking to begin in mid to late august to avoid peak visitation. 

Temporary striping, traffic/pedestrian control, and other features would be utilized to reduce confusion 

and congestion within the monument.  A traffic and pedestrian control plan would be required as part of 

the construction contract. 
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Other Alternatives Considered, but Dismissed from Further Analysis 
The NPS considered, but dismissed the following alternatives to rehabilitate the water and wastewater 

service lines: 

Water Engineering Option 1 - Remove existing water tank and  replace 
with larger water tank  
Tank storage capacity should be 60,000 gallons in order to meet fire storage (30,000 gallons) plus two 

days of maximum day demand potable supply (30,000 gallons). The Geotechnical Report contains slope 

stability analysis showing the existing tank site is not suitable for this larger replacement tank without 

additional improvements at the tank pad site. Due to the location of the tank pad, additional excavation 

into the hillside does not appear to be feasible. Geotechnical improvements at the existing tank pad to 

address slope stability would significantly increase the cost of this option. 

With a new 60,000 gallon tank, the average residence time within the tank is anticipated to increase by 

a factor of three times, or more, assuming at least 30,000 gallons would be retained in the tank at times 

ǘƻ ƳŜŜǘ ŦƛǊŜ ǎǘƻǊŀƎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŎǳǊǊŜƴǘ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ нέ aa²5 Ƴŀƛn on Ridge 

!ǾŜƴǳŜ ǿƛǘƘ ŀ ƴŜǿ сέ Ƴŀƛƴ would increase the average residence time within this portion of water main 

by a factor of nine times, if demands remain the same. A supplemental disinfection and recirculation 

system would add significant cost and operational complexity to the system. The tank site is the 

preferred location for the supplemental disinfection and recirculation system. However, the site does 

not currently have electrical power service and does not have safe access for chemical delivery. 

With this option, a tank water level measurement system is required in order to monitor the tank water 

level that would include a low water level alarm. The existing tank does not have a level measurement 

system and there is no electrical power supply at the tank site. A pair of buried electrical conduits are 

ǾƛǎƛōƭŜ ōŜƭƻǿ ǘƘŜ ǘŀƴƪ ǎƛǘŜ ŀǘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ Ǉƻƛƴǘ ƻŦ ǘƘŜ ǊŜŎŜƴǘ сέ ǿŀǘŜǊ Ƴŀƛƴ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ǘƘŜ нллп-

2006 project. Therefore, it may be possible to extend the conduits up to the tank pad and potentially 

utilize these for a level measurement system. However, the downhill termination point of the conduits is 

unknown and should be determined prior to design. Alternatively, the level measurement system design 

may be able to utilize a call-out system instead of a hardwired signal. Option 1 includes the following 

elements: 

¶ wŜǘŀƛƴ ŜȄƛǎǘƛƴƎ aa²5 ŘƻƳŜǎǘƛŎ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ мέ ǿŀǘŜǊ ƳŜǘŜǊΦ 

¶ Repair/replace PRV immediately downstream of MMWD service meter to reduce pressures from 
approximately 176 psi to 20 ǇǎƛΦ ¢Ƙƛǎ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άǳǇǇŜǊ ǇǊŜǎǎǳǊŜ ǊŜŘǳŎƛƴƎ ǾŀƭǾŜ ǿƛǘƘ 
ǇǊŜǎǎǳǊŜ ǊŜƭƛŜŦ ǾŀƭǾŜέΦ 

¶ /ƻƴǎǘǊǳŎǘ ƴŜǿ нέ ŘƻƳŜǎǘƛŎ Ƴŀƛƴ Řƻǿƴ ƘƛƭƭǎƛŘŜ ƛƴ ŜŀǎŜƳŜƴǘ ǘƻ ŜȄƛǎǘƛƴƎ ǘŀƴƪ ǎƛǘŜ ǘƻ ǊŜǇƭŀŎŜ ŜȄƛǎǘƛƴƎ 
нέ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ƳŀƛƴΦ  

¶ Remove existing 40,000 gallon steel water storage tank and altitude valve. 

¶ Construct new 60,000 gallon steel water storage tank and altitude valve. 
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¶ Replace PRV at tank site to reduce pressures from approximately 180-190 psi and replace related 
piping and valves to new tank altitude valve. This ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άƭƻǿŜǊ ǇǊŜǎǎǳǊŜ ǊŜŘǳŎƛƴƎ 
ǾŀƭǾŜ ǿƛǘƘ ǇǊŜǎǎǳǊŜ ǊŜƭƛŜŦ ǾŀƭǾŜέΦ 

¶ Construct supplemental disinfection and recirculation system at tank site. 

¶ Construct tank water level measurement system. 

¶ /ƻƴǎǘǊǳŎǘ уέ ŦƛǊŜ Ƴŀƛƴ ŦǊƻƳ ǘƘŜ ƴŜǿ ǘŀƴƪ ƻǳǘƭŜǘ ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ Ǉƻƛƴǘ ǿƛǘƘ ǊŜŎŜƴǘ сέ ǿŀǘŜǊ Ƴŀƛƴ 
constructed in 2004-2006 project (approximately 80 feet from tank pad). 

¶ /ƻƴǎǘǊǳŎǘ нέ ŘƻƳŜǎǘƛŎ Ƴŀƛƴ ŦǊƻƳ ƴŜǿ ǘŀƴƪ ƻǳǘƭŜǘ ǘƻ ŀƭƭ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎ ǿƛǘƘƛƴ  ǿƛǘƘ ǘƘŜ 
value of providing lower supplemental chlorine dosing quantities and decreased domestic water 
turnover time that is associated with larger diameter piping and a low potable water volume 
ŘŜƳŀƴŘΦ {ŜǇŀǊŀǘŜ ŀƭƭ ŘƻƳŜǎǘƛŎ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎ ŦǊƻƳ ǘƘŜ сέ ŦƛǊŜ Ƴŀƛƴ ǎƛƴŎŜ ƛǘ would now be classified 
as a non-potable, dedicated fire main. Maintain minimum horizontal separation requirements 
between new domestic main and sewer mains. 

¶ Extend fire main approximately 500 feet from existing end fire hydrant to maintenance building 
ǳǎƛƴƎ уέ I5t9 ǘƻ ƳŜŜǘ ǘƘŜ ƳƛƴƛƳǳƳ ŦƛǊŜ flow of 1,000 gpm.  

¶ CƻǊ ƴŜǿ нέ ƴƻƳƛƴŀƭ ǇƛǇŜ ǎƛȊŜΣ ǳǎŜ ƻŦ нέ I5t9 ƛǊƻƴ ǇƛǇŜ ǎƛȊŜ όLt{ύ 5w ф όнрл Ǉǎƛ ŦƻǊ птмлύ pipe with 
мΦумрέ ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊ ŀǎ ŀƴŀƭȅȊŜŘ ƛƴ ǘƘŜ ǿŀǘŜǊ ƳƻŘŜƭ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘΦ  

¶ CƻǊ ƴŜǿ уέ ƴƻƳƛƴŀƭ ǇƛǇŜ ǎƛȊŜΣ ǳǎŜ ƻŦ уέ I5t9 ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜ ǎize (DIPS) DR 9 (250 psi for 4710) 
ǇƛǇŜ ǿƛǘƘ сΦфмтέ ƛƴǎƛŘŜ ŘƛŀƳŜǘŜǊ ŀǎ ŀƴŀƭȅȊŜŘ ƛƴ ǘƘŜ ǿŀǘŜǊ ƳƻŘŜƭ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘΦ 

For improved life safety, the NPS Fire Marshal along with Marin County Fire officials, who are the first 

responders, both support a municipal supply fire service, which is by definition a supply service without 

dependency on a limited storage tank supply volume.  For this reason, Option 1 has been dismissed from 

further consideration. 

Water Engineering Option 3 ɀ Rehabilitate Water Tank.  
Rehabilitate existing water tank for non-potable fire storage; retain single water service connection from 

MMWD to meet both domestic potable and fire flow water needs. 

Option 3 is a hybrid of Options 1 and 2. It retains the existing 40,000 gallon water tank to meet non-

potable fire storage volume requirements, currently estimated at 30,000 gallons. Option 3 separates the 

domestic system from the fire system immediately upstream of the 40,000 gallon tank, so that potable 

domestic water would not flow through the tank. This would help address existing water quality 

concerns and would not require a separate fire service connection from MMWD or construction of a 

large diameter water main from the MMWD service meter down to the tank site. 

Tank rehabilitation would consist of repairing corrosion, recoating, and adding cathodic protection. A 

tank water level measurement system is required by the NPS Fire Marshal. Bearing capacity and slope 

stability analysis may indicate that the existing tank site is not suitable for the existing tank or that 

additional improvements at the tank pad site would be necessary in order to make the site suitable. 

Option 3 includes the following elements: 
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¶ wŜǘŀƛƴ ŜȄƛǎǘƛƴƎ aa²5 ŘƻƳŜǎǘƛŎ ǎŜǊǾƛŎŜ ŎƻƴƴŜŎǘƛƻƴ ŀƴŘ ǳǇƎǊŀŘŜ ŦǊƻƳ мέ ǿŀǘŜǊ ƳŜǘŜǊ ǘƻ мΦрέ ǿŀǘŜǊ 
ƳŜǘŜǊΦ ¦ǇǎƛȊƛƴƎ ǘƻ мΦрέ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǘƘƛǎ ŀƭǘŜǊƴŀǘƛǾŜ because the storage tank would no 
longer act as a buffer for domestic demands.  

¶ Repair or replace PRV immediately downstream of the MMWD service meter to reduce pressures 
from approximately 176 psi to 20 psi.  

¶ /ƻƴǎǘǊǳŎǘ ƴŜǿ нέ ŘƻƳŜǎǘƛŎ Ƴŀƛƴ Řƻǿƴ ƘƛƭƭǎƛŘŜ ƛƴ ŜŀǎŜƳŜƴǘ ǘƻ ŜȄƛǎǘƛƴƎ ǘŀƴƪ ǎƛǘŜ ǘƻ ǊŜǇƭŀŎŜ existing 
нέ ƎŀƭǾŀƴƛȊŜŘ ǎǘŜŜƭ ƳŀƛƴΦ 

¶ Rehabilitate existing 40,000 gallon steel water storage tank and altitude valve. Rehabilitation would 
include corrosion repair, recoating tank interior and exterior, and cathodic protection, which may 
require electrical power service to the tank site. 

¶ Construct tank water level measurement system. 

¶ /ƻƴǎǘǊǳŎǘ уέ I5t9 ŦƛǊŜ Ƴŀƛƴ ŦǊƻƳ ǘƘŜ ƴŜǿ ǘŀƴƪ ƻǳǘƭŜǘ ǘƻ ǘƘe ŎƻƴƴŜŎǘƛƻƴ Ǉƻƛƴǘ ǿƛǘƘ ǘƘŜ сέ water 
main recently constructed with the 2004-2006 project (approximately 80 feet from tank pad). 

¶ Repair or replace the pressure reducing valve and pressure relief valve at tank site to reduce 
pressures from approximately 180-190 psi and replace related piping and valving to fire storage tank 
altitude valve.  

¶ Construct a domestic system bypass and check valve upstream of tank altitude valve so that 
domestic flows do not enter tank. 

¶ Provide piping and inlet to fill tank from the top to provide an air gap. 

¶ Construct a нέ ŘƻƳŜǎǘƛŎ Ƴŀƛƴ ŦǊƻƳ ǘŀƴƪ ōȅǇŀǎǎ ǘƻ ŀƭƭ domestic water services. Separate all domestic 
ǿŀǘŜǊ ǎŜǊǾƛŎŜǎ ŦǊƻƳ ǘƘŜ сέ ŦƛǊŜ Ƴŀƛƴ ǎƛƴŎŜ ƛǘ would now be as a non-potable, dedicated fire main. 
Maintain minimum horizontal separation requirements between new domestic main and sewer 
mains. 

¶ Extend a сέ ŦƛǊŜ Ƴŀƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рлл ŦŜŜǘ ŦǊƻƳ the existing end of the fire hydrant to 
ƳŀƛƴǘŜƴŀƴŎŜ ōǳƛƭŘƛƴƎ ǳǎƛƴƎ уέ I5t9Φ 

¶ CƻǊ ƴŜǿ нέ ƴƻƳƛƴŀƭ ǇƛǇŜ ǎƛȊŜΣ a нέ I5t9 ƛǊƻƴ ǇƛǇŜ ǎƛȊŜ όLt{ύ 5w ф όнрл Ǉǎƛ ŦƻǊ птмлύ ǇƛǇŜ ǿƛǘƘ мΦумрέ 
inside diameter would be used 

¶ CƻǊ ƴŜǿ уέ ƴƻƳƛƴŀƭ ǇƛǇŜ ǎƛȊŜΣ an уέ I5t9 ŘǳŎǘƛƭŜ ƛǊƻƴ ǇƛǇŜ ǎƛȊŜ όнрл Ǉǎƛ for 4710) ǿƛǘƘ сΦфмтέ ƛƴǎƛŘŜ 
diameter would be used. 

For improved life safety, the NPS Fire Marshal along with Marin County Fire officials, who are the first 

responders, both support a municipal supply fire service, which is by definition a supply service without 

dependency on a limited storage tank supply volume.  For this reason, Option 3 has been dismissed from 

further consideration. 

Wastewater Engineering Option Zone 1B 
Re-route section of sewer main identified in the Redwood Creek high risk zone.  New sewer main would 

be located in the same road corridor as water main. New lateral connections would be provided to each 

facility, including a lift station near the upper comfort station where a connection cannot be achieved 

through gravity flow. Option Zone 1B includes the following elements: 

¶ Package lift station near upper comfort station with short force main. 
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¶ Install approximately 7 manholes. 

¶ Install aǇǇǊƻȄƛƳŀǘŜƭȅ птн ƭƛƴŜŀǊ ŦŜŜǘ ƻŦ уέ t±/ ƎǊŀǾƛǘȅ ǎŜǿŜǊ ƳŀƛƴΦ 

¶ Maximum bury depths of approximately 10 feet in the main road above the NPS Administrative / 
Concessions building. 

¶ Abandonment in place of existing gravity sewer main except portions used for lift station overflow 
return. 

Option Zone 1B was dismissed from further consideration for the following reasons: 

¶ Although Option Zone 1B lies outside the Redwood Creek migration zone, it would substantially 
increase the cost of improvements compared with Option Zone 1A because there is more trenching, 
with deeper manholes, and additional capital expense and life cycle costs associated with operating 
and maintaining a lift station. I would also increase the risk of SSO from lift station failures. 

¶ There would be more disruption to resources, concessionaires and visitors during construction. 

Wastewater  Option Zone 3A  
New sewer main located though lower parking lot to reduce excavation depths then routed back to Muir 

Woods Road corridor to Lift Station #1. Provide new lateral connection to existing NPS Maintenance 

building and residence. Option Zone 3A includes the following elements: 

¶ Install approximately 9 manholes. 

¶ Install approximately 1,106 linear feet of уέ t±/ ƎǊŀǾƛǘȅ ǎŜǿŜǊ ƳŀƛƴΦ 

¶ Maximum bury depths of approximately 15 feet in Muir Woods Road downstream of the lower 
parking lot. 

¶ Abandonment in place of existing gravity sewer main. 

 

Option Zone 3A was dismissed from further consideration for the following reasons: 

¶ Although it lies outside of the wetlands area, it does not support the transportation program. 

¶ It would not accommodate plans for a future comfort station located in the nursery parking lot area. 

¶ It would significantly disrupt traffic during construction 

¶ Would include 15 foot deep manholes that are difficult and costly to construct and maintain. 
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CHAPTER III  

!ÆÆÅÃÔÅÄ %ÎÖÉÒÏÎÍÅÎÔ ÁÎÄ 
%ÎÖÉÒÏÎÍÅÎÔÁÌ #ÏÎÓÅÑÕÅÎÃÅÓ 

Methodology 
In accordance with CEQ regulations, direct, indirect, and cumulative impacts are described (40 CFR 

1502.16) and the impacts are assessed in terms of context and intensity (40 CFR 1508.27). Where 

appropriate, mitigating measures for adverse impacts are also described and incorporated into the 

evaluation of impacts.  

The Affected Environment section for each resource topic describes existing conditions as they pertain 

to the resource.  This description is followed by an Environmental Consequences section, which 

describes potential impacts from the two alternatives considered. For each alterative, the 

Environmental Consequences section describes the direct, indirect, and cumulative impacts to the 

resource from the actions proposed under the alternatives and reaches a conclusion regarding impacts. 

The Environmental Consequences section also analyzes any impairment to park resources. 

The following topics analyzed below include:  Air Quality; Cultural Resources; Geologic Resources and 

Soils; Soundscapes; Wildlife and Habitat; Threatened or Endangered Species; Visitor Use, Experience, 

Safety, and Transportation; Vegetation; and Water Resources and Hydrologic Resources.  

Direct, indirect, and cumulative effects are analyzed for each resource topic carried forward. Potential 

impacts are described in terms of type, context, duration, and intensity. 

General definitions are as follows, while more specific impact thresholds are given for each resource 

topic in the resource section. 

Type describes the classification of the impact as beneficial or adverse, direct or indirect: 

¶ Beneficial: A positive change in the condition or appearance of the resource or a change 
that moves the resource towards a desired condition. 

¶ Adverse: A change that moves the resources away from a desired condition or detracts 
from its appearance or condition. 

¶ Direct: An effect that is caused by an action and occurs in the same time and place. All 
ƛƳǇŀŎǘǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŀǊŜ άŘƛǊŜŎǘέ ǳƴƭŜǎǎ ƻǘƘŜǊǿƛǎŜ ǎǘŀǘŜŘΦ 

¶ Indirect: An effect that is caused by an action but is later in time and farther removed in 
distance, but is still reasonably foreseeable. 

Context describes the area or location in which the impact would occur. Are the effects site-specific, 

local, regional, or even broader? 
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Duration describes the length of time an effect would occur, either short-term or long-term. Because 

definitions of duration can differ by resource topic, definitions are provided separately for each impact 

topic. 

Intensity describes the degree, level, or strength of an impact. For this analysis, intensity has been 

categorized into negligible, minor, moderate, and major. 

Cumulative Impacts 
/ǳƳǳƭŀǘƛǾŜ ƛƳǇŀŎǘǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ǿƘƛŎƘ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ ƛƴŎǊŜƳŜƴǘŀƭ 

impact of the action when added to other past, present, or reasonably foreseeable future actions 

ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǿƘŀǘ ŀƎŜƴŎȅ όŦŜŘŜǊŀƭ ƻǊ ƴƻƴŦŜŘŜǊŀƭύ ƻǊ ǇŜǊǎƻƴ ǳƴŘŜǊǘŀƪŜǎ ǎǳŎƘ ƻǘƘŜǊ ŀŎǘƛƻƴǎέ όпл /Cw 

1508.7/8). The temporal scale for the cumulative impacts analysis includes past actions from the 

reservation system through reasonably foreseeable future actions.  

Cumulative impacts are determined for each impact topic by combining the impacts of the alternative 

being analyzed and other past, present, and reasonably foreseeable actions that would also result in 

beneficial or adverse impacts. Because some of these actions are in the early planning stages, the 

evaluation of cumulative impacts is based on a general description of the projects. Other past, present, 

and reasonably foreseeable actions located in the vicinity of the monument to be included in the 

cumulative impacts analysis were identified through the internal and external project scoping processes 

and are summarized below.  

Sustainable Access Project 
The National Park Service proposes to modify the Entry Plaza, Main Lot, Annex Lot, Conlon Lot, and the 

former Nursery Area, but maintain 232 parking spaces for privately owned vehicles. The National Park 

Service would remove all parking from the Entry Plaza, although administrative vehicular access would 

remain, and would rehabilitate approximately 0.4 acre of the plaza with native riparian vegetation. 

Existing roadside parking would be eliminated on the east side of Muir Woods Road between Conlon 

Avenue and the Muir Woods Road Bridge, and the area would be revegetated with plants native to the 

monument (NPS 2017a). 

 The former Nursery Area would be developed into a parking lot and contain 48 parking spaces for 

privately owned vehicles. The two lift stations located in the former Nursery Area and northeast of the 

Conlon Lot would be replaced with a single modern 40,000 gallon lift station located near the Nursery 

Lot entrance.  The new lift station would be designed to accommodate a new restroom. The structures 

in the former Nursery Area would be removed, and the area would require less than 0.4 acre of 

development. 

The segment of existing pedestrian trail along Muir Woods Road between the Main and Nursery Lots 

would be decommissioned and revegetated with plants native to the monument. A new woodland 

pedestrian trail between the Annex Lot and Nursery Lot would be developed. The Dipsea Trail would be 

realigned and new footbridge over Redwood Creek constructed near the Annex Lot. 

Muir Woods Reservation System 
The Muir Woods National Monument Reservation System, approved December 2015, focuses on 

improving the visitor experience at the monument. The reservation system would reduce peak visitation 

levels at the monument by managing motorized vehicle access and allowing the NPS staff to control 
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ǇŀǊƪƛƴƎ ōƻǘƘ ǿƛǘƘƛƴ ǘƘŜ ƳƻƴǳƳŜƴǘΩǎ ƭƻǘǎ ŀƴŘ ƻƴ aǳƛǊ ²ƻƻŘǎ wƻŀŘ όƻǿƴŜŘ ŀƴŘ ƳŀƴŀƎŜŘ ōȅ aŀǊƛƴ 

County). In accordance with a memorandum of understanding between the National Park Service and 

Marin County, the approved reservation system would also ensure that parking on Muir Woods Road 

would support a phased elimination of parking south of the Muir Woods Road Bridge, located south of 

the monument (NPS 2015e). Both the reservation system and the memorandum of understanding were 

informed through public involvement.  

Phase 1 of the reservation system established a parking barrier system along Muir Woods Road. This 

system involved placing posts and cables along the narrow Muir Woods Road shoulder to improve traffic 

safety and prevent parking along the shoulder. Approximately a mile of the post system with reflective 

markers was installed both north of the monument entrance and south towards Kent Canyon. White 

edge striping was added to the roadway to better define the edge of pavement. Additional No Parking 

Zone signage and erosion and sediment control measures were also installed. The construction of this 

project was completed at the end of February 2016.  

Phase 2 of the reservation system would reduce peak visitation levels at the monument by managing 

ƳƻǘƻǊƛȊŜŘ ǾŜƘƛŎƭŜ ŀŎŎŜǎǎ ŀƴŘ ŀƭƭƻǿƛƴƎ ƳƻƴǳƳŜƴǘ ǎǘŀŦŦ ǘƻ ŎƻƴǘǊƻƭ ǇŀǊƪƛƴƎ ōƻǘƘ ǿƛǘƘƛƴ ǘƘŜ ƳƻƴǳƳŜƴǘΩǎ 

lots and on Muir Woods Road (which is owned and managed by Marin County). The reservation system 

includes two separate, but coordinated systems. Reservations for privately owned vehicles and for the 

Muir Woods Shuttle would be made directly through a reservation system operated by a third-party 

operator. Commercial carriers would be required to obtain a reservation for one of the parking spaces 

designated for commercial carrier use through another, separately managed system. The reservation 

system would also ensure that parking on the Muir Woods Road shoulder would not initially exceed 80 

vehicles south of the Muir Woods Road Bridge (NPS 2015a). By 2021, no vehicles would be allowed to 

park on the shoulder downstream of the bridge.  

Muir Woods Road Bridge Replacement Project 
Marin County received federal funding to replace local bridges that were identified as structurally 

deficient and functionally obsolete. Muir Woods Road Bridge over Redwood Creek is one of the bridges 

identified for replacement, and a project was recently initiated to conduct environmental studies and 

begin design work. Protecting the riparian habitat and maintaining traffic are expected to be high 

priorities for the project. 

The Muir Woods Road Bridge is located just south of the monument boundary. Muir Woods Road is a 

two-lane roadway that connects Muir Beach, Mill Valley, and the monument. The existing bridge was 

built in 1946 and is a single-span, reinforced concrete T-beam structure. The bridge needs to be replaced 

for the following reasons: 

¶ The structure has deficiencies in the structural concrete and structural steel. 

¶ The existing bridge alignment does not meet current road geometry standards. 

¶ Bridge railings do not meet current safety standards. 

¶ Scour from the creek has caused undermining of the structure. 
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The project improvements are anticipated to extend from 400 feet west of the bridge to 600 feet east of 

the bridge along Muir Woods Road, which would involve realigning the roadway to correct the current 

ά{έ ŎǳǊǾŜΦ !ŎŎŜǎǎ ǘƻ ǘƘŜ ƳƻƴǳƳŜƴǘ ǿƻǳƭŘ ōŜ ƳŀƛƴǘŀƛƴŜŘ ŀǘ ŀƭƭ ǘƛƳŜǎΦ ¢ƘŜ ŘŜǎƛƎƴ ǎǘŀƎŜ ŦƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘ ƛǎ 

expected to begin in 2017 with construction anticipated in 2019. 

Muir Woods Road Rehabilitation Project 
Through a Federal Land Access Program Grant, this project would repair road slides at various locations, 

and approximately 36 culverts, 2 of which are located in the project area, would be repaired or replaced 

to decrease sediment loading into Redwood Creek. As part of this project, 2.48 miles of new asphalt 

would be resurfaced along Muir Woods Road. The planning stage for the project is expected to be 

completed in 2017 with construction beginning in 2019 (NPS 2015b). 

Muir Woods Salmon Habitat Enhancement and Bridge Replacement Project 
The Muir Woods Salmon Habitat Enhancement and Bridge Replacement Project would restore habitat in 

Redwood Creek for aquatic life, including the federally threatened Coho salmon, and replace aging 

pedestrian bridges in the monument. As part of this project, selected large boulders (i.e., riprap) that 

were placed on the banks of Redwood Creek more than 80 years ago to stabilize the stream bank would 

be removed. Following the riprap removal, large woody debris (LWD) would be installed in the creek. 

These two actions would substantially improve the conditions needed to help young fish survive. Four 

aging pedestrian bridges on Redwood Creek that are reaching the end of their lifespan would also be 

replaced. The new bridges would provide accessible creek crossings and be designed with a longer span 

and more durable materials to improve both public safety and enhance the way water flows in the creek 

to support ongoing habitat restoration efforts (NPS 2017b). The project is anticipated to begin in 2017 

and be completed in 2019. 

Redwood Creek Trail Realignment and Dias Ridge Trail Extension Project 
The National Park Service proposes to reconstruct the existing Redwood Creek Trail segment between 

Muir Woods Road and the Miwok Trail, including a bridge replacement; decommission the existing 

segment of the Redwood Creek Trail from the Miwok Trail to the vicinity of Santos Meadow and replace 

the decommissioned segment with a new trail to the east, out of the floodplain; improve the trail tread 

from Santos Meadow south to the southern trailhead; and construct an extension of the Dias Ridge Trail 

ŦǊƻƳ ǘƘŜ DƻƭŘŜƴ DŀǘŜ 5ŀƛǊȅ ƻƴ IƛƎƘǿŀȅ м ǘƻ ǘƘŜ wŜŘǿƻƻŘ /ǊŜŜƪ ¢ǊŀƛƭΩǎ ǎƻǳǘƘŜǊƴ ǘǊŀƛƭƘŜŀŘ όbt{ нлмрŎύΦ 

AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 

Cultural Resources  
Methodology and Assumptions
Cultural resources that could be affected are the national register-listed Muir Woods Historic District, 

two national register-eligible archeological sites, and areas of archeological sensitivity east of the Annex 

Lot and around the Conlon Lot.  

The analysis of impacts is based on a review of existing literature, data, maps, information provided by 

NPS staff, and professional judgment. Impacts are defined as activities that affect any character-defining 

features of the historic and archeological resources within the area of potential effects. Impacts could 

come from removing historic materials and activities that change the nature of the resource, adding 
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new trails, excavating in areas of archeological sensitivity, and visual impacts that detract from the 

natural setting of the Dipsea Trail and the Muir Woods Historic District.  

Affected Environment   

Area of Potential Effects 

As required under section 106 of the National Historic Preservation Act of 1966, an area of potential 

ŜŦŦŜŎǘǎ Ƴǳǎǘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀƴŘ ŘŜŦƛƴŜ ǘƘŜ άƎŜƻƎǊŀǇƘƛŎ ŀǊŜŀ ƻǊ ŀǊŜŀǎ ǿƛǘƘƛƴ ǿƘƛŎƘ ŀƴ 

undertaking may directly or indirectly cause alterations to the character or use of historic properties, if 

such properties exist and is influenced by the scale and nature of an undertaking. It encompasses both 

those areas where proposed actions might occur that would directly impact cultural resources, as well 

ŀǎ ŀŘƧŀŎŜƴǘ ŀǊŜŀǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ƳƛƎƘǘ ōŜ ƛƴŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘŜŘέ όос /Cw уллΦмсόŘύύΦ  

To assess the effects of this undertaking on all historic resources that might be affected, the area of 

potential effects includes the entire Muir Woods Historic District. The areas that the project could 

directly affect are the monument entrance area, existing parking areas, the Conlon Lot, and the historic 

{ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ ŀƴŘ ŀŘƧŀŎŜƴǘ ǳǘƛƭƛǘȅ ŀǊŜŀΦ ! ŘŜǘŀƛƭŜŘ ƳŀǇ ƻŦ ǘƘŜ ŀǊŜŀ ǘƘŀǘ ƛǎ ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘed 

by the area of potential effects (APE), including known resources and areas of indirect impact, are 

indicated in Figures 8 and 9.

Properties Listed on the National Register    

Muir Woods National Monument: It is one of the great examples of the early development of the 

conservation movement in the late 19th and early 20th centuries to preserve an old-growth forest of 

coast redwoods. Theodore Roosevelt declared it a national monument in 1908 under the provisions of 

the Antiquity Act of 1906. The portion of the monument as it existed at the end of the period of 

significance (1907ς1947) was entered on the National Register in 2008 as a historic district. For a 

property to be eligible for the National Register, it must meet at least one of four main criteria.  

¶ Criterion A. The property is associated with events that have made a significant contribution to 

the broad patterns of our history; or  

¶ Criterion B. The property is associated with the lives of persons significant in our past; or  

¶ Criterion C. The property embodies the distinctive characteristics of a type, period, or method of 

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

a significant and distinguishable entity whose components may lack individual distinction; or  

¶ Criterion D. The property has yielded or may be likely to yield, information important in 

prehistory or history.  

The monument was found to be nationally significant under criterion A and criterion C for the 

contributions of William Kent and the conservation movement, its use of rustic park architecture, and as 

an example of Emergency Conservation Work / Civilian Conservation Corps programs in the 1930s, as 

well as its association with the signing of the United Nations Charter in 1945. Five buildings and 22 

structures (dating 1922ς1940) are significant under Criterion C as representative examples of pre-World 

War II-era rustic design characteristic of NPS buildings built during that era. The project would not affect 

contributing structures in the monument.  
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The Dipsea Trail: The trail extends from the town of Mill Valley, over Mount Tamalpais, to Stinson Beach, 

ŀƴŘ ƛǎ ǘƘŜ ŎƻǳǊǎŜ ŦƻǊ ǘƘŜ 5ƛǇǎŜŀ wŀŎŜ ǘƘŀǘ ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ƳƻƴǳƳŜƴǘ ŀƴŘ ŜƴŘǎ ŀǘ DDbw!Ωǎ {ǘƛƴǎƻƴ 

Beach parking lot. It is the oldest cross-country trail race in the country. In 2010, the trail was listed on 

the National Register for the Dipsea Race's influence on the development of other foot races and as a 

manifestation of America's concern for physical fitness (Criterion A). Significant built features include the 

trail bed, 19th century roadbeds, wooden bridges and steps, and stone steps. The project would not 

affect contributing structures along the trail.  

Properties with a Formal Determination of Eligibility for the National Register  

Camino Del Canyon: The Camino Del Canyon tract was added to the monument as a buffer zone to 

protect the redwood groves and the visitor experience in the monument.  This area is not within the 

Muir Woods Historic District.  It includes the Conlon Lot, which is within the area of potential effects.  In 

2007, the National Park Service submitted a determination of eligibility for the area.  One property 

within the tract was found to be eligible for listing on the National Register ς the Hillwood Camp.  This 

property is outside the zone where visual or auditory impacts are expected and was excluded from the 

area of potential effects. 

Parking Lot Tract:  Just outside the monument entrance, the Parking Lot Tract was excluded from the 

Muir Woods Historic District because it was not a part of the monument during the period of 

significance and because a loss of historic integrity resulting from modern alterations and additions from 

the construction of parking lots. 

Muir Woods Inn: The Inn site was initially surveyed by Faith Duncan in 1988 and recorded as part of site 

form CA-MRN-568H.  It was further evaluated in 2015 and submitted to the California State Historic 

Preservation Office in early 2016.  The site consists of the former Muir Woods Inn and various 

outbuildings, including the restroom facility, two small cabins, and an architecturally undistinguished 

house built in 1965 after the period of significance, by the Schlette family, the last owners of the Inn. 

The Muir Woods Inn and outbuildings are located on the north side of the Muir Woods Road, directly 

across from the Annex Lot.  Joe Landgraff originally built the Inn around 1930 as a refreshment shop, 

ǿƘƛŎƘ ƘŜ ƴŀƳŜŘ /ƻŦŦŜŜ WƻŜΩǎΦ  Lƴ мфпрΣ /ƻŦŦŜŜ WƻŜΩǎ ǿŀǎ ǎƻƭŘ ǘƻ ǘƘŜ {ŎƘƭŜǘǘŜ ŦŀƳƛƭȅΣ ǿƘƻ ǊŜƴŀƳŜŘ ƛǘ 

άaǳƛǊ ²ƻƻŘǎ LƴƴΦέ  ¢ƘŜ bŀǘƛƻƴŀƭ tŀǊƪ {ŜǊvice acquired the property in 1972 and the Inn was 

subsequently remodeled on the interior and exterior.  It now serves as an office, storage space, a small 

machine shop, and a conference room for the monument. The National Park Service determined that 

the building was not eligible for the National Register because it is highly altered and lacks the necessary 

physical elements required under the National Register program.    

Archeology 

An archeological survey was conducted within the project area, along the northeastern side of Redwood 

Creek between the creek and Muir Woods Road. The 10-acre survey began near the Annex Lot, 

continued southeast along Muir Woods Road to the bridge crossing and then back up to the Annex Lot 

along Redwood Creek. The survey documented two new historic sites and one historic isolated find. One 

of the newly recorded historic sites, CA-MRN-723H, is outside the project area (see Figures 10 and 11).  

The other historic site, CA-MRN-722H (the Annex Lot) is within the project area. Several factors suggest 

that the site is eligible under Criterion D, because it has yielded, and may be likely to further yield, 
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FIGURE 8.  CULTURAL RESOURCES AREA OF POTENTIAL EFFECTS (APE), MAP 1 OF 2 
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FIGURE 9.  CULTURAL RESOURCES APE, MAP 2 OF 2 
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information important to early 20th-century public recreation and tourism at Muir Woods. Two other 

areas within the direct area of potential effects have a high potential for as yet unknown subsurface 

deposits: the former Nursery Area and the Conlon Lot, which are the former locations of the Second 

Lodge of Camp Kent (1910ς1924), and the original Camp Kent campgrounds (1898ς1923), respectively. 

Tribal Consultation   

To date, the Federated Indians of Graton Rancheria have not indicated that properties of traditional 

cultural association are within the APE of this proposed project. 

Environmental Consequences 

Impacts of Alternative 1  

Under Alternative 1, maintenance and operations of the existing water and wastewater services would 

continue, and no additional construction or ground disturbance would be required. There would be no 

new adverse or beneficial impacts on cultural resources. Consequently, the No Action Alternative would 

have no adverse effects. 

Impacts of Alternative 2  

Construction impacts to cultural resources could result from ground-disturbing activities during 

trenching, as well as removal of the 40,000 gallon water tank, replacement with a pressure reducing and 

relief station, and the installation of 13 new manholes and rehabilitation of seven existing manholes 

within the monument.   

Trenching for installation of new water and wastewater lines would occur throughout the monument, 

ƛƴŎƭǳŘƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ǳǘƛƭƛǘȅ ŀǊŜŀ ŀŘƧŀŎŜƴǘ ǘƘŜ {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜΣ ŀǊƻǳƴŘ ǘƘŜ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ 

Area, the entry plaza, the Parking Lot Tract and the Former Nursery site.  However, the earth disturbing 

activities would be monitored to avoid any impacts to archeological resources and known archeological 

sites would be avoided. With the implementation of the appropriate Avoidance and Mitigation 

Measures listed above, impacts to cultural resources from construction activities would be avoided or 

minimized. The trenching may reveal previously unidentified cultural resources which would be 

managed and recorded as required by the impact reduction measures.  No adverse impacts are 

anticipated from this activity.  

The 40,000 gallon stainless steel water tank ǿŀǎ ƛƴǎǘŀƭƭŜŘ ǳǇƘƛƭƭ ŦǊƻƳ ǘƘŜ {ǳǇŜǊƛƴǘŜƴŘŜƴǘΩǎ wŜǎƛŘŜƴŎŜ ƛƴ 

1957, ten years after the end of the period of significance.  Removal of the non-historic water tank 

would have a beneficial impact on the cultural landscape.   

The installation of approximately 13 new manholes would introduce new features into the cultural 

landscape.  However, the very nature of such utilities assures minimal intrusion into the visual resources 

of the Monument.  Similarly, rehabilitation of existing manholes would introduce minimal visual 

intrusion.  Therefore, minimal impacts are anticipated from this activity.  

Cumulative Impacts 
Alternative 2 could result in minimal, direct, short- and long-term impacts in some archeologically
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FIGURE 10.  ARCHEOLOGICAL MAP 1 OF 2 
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FIGURE 11.  ARCHEOLOGICAL MAP 2 OF 2 
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sensitive areas.  However, it is expected that most of these impacts would avoided through monitoring, 

and compliance with the {ŜŎǊŜǘŀǊȅ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΩǎ {ǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ ¢ǊŜŀǘƳŜƴǘ ƻŦ IƛǎǘƻǊƛŎ tǊƻǇŜǊǘƛŜǎ 

(NPS 1995). Known archaeological sites would be avoided, areas of archaeological sensitivity would be 

monitored. Most of the activities proposed under alternative 2 A/B would occur within the Muir Woods 

Historic District; however much of the trenching would occur in areas already previously disturbed and 

would have no adverse impact; removal of the non-historic steel water tank would have a beneficial 

impact; the new chlorinator station would be housed in an existing shed that is to be rehabilitated after 

sustaining damage in a recent storm when a tree fell nearby.  The shed would be repaired and 

rehabilitated to match the historic materials and appearance of this utility area. Rehabilitation of the 

shed would follow the {ŜŎǊŜǘŀǊȅ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΩǎ {ǘŀƴŘŀǊŘs for the Treatment of Historic Properties (NPS 

1995).  New and rehabilitated manholes would introduce a minimal visual intrusion into the cultural 

landscape. When the impacts of Alternative 2 are combined with the effects of cumulative actions in the 

project area, overall minimal short and long-term direct impacts are expected. 

Geology and Soils  
Methodology and Assumptions 
Impacts on soils are considered in this analysis through four measures: soil removal, soil compaction, 

soil erosion, and disturbance relative to the project area. Activities that may result in impacts on soils 

include accessing non-paved surfaces for installation and excavation of soil to install below ground 

infrastructure.  The development of engineered stormwater management infrastructure would also 

affect soils. These impacts were assessed by examining soil information and mapping for the monument.  

Affected Environment 
The Monument is located in southern Marin County, west of San Francisco Bay, within the northern 

Coast Range of CaƭƛŦƻǊƴƛŀΩǎ ƎŜƻƳƻǊǇƘƛŎ ǇǊƻǾƛƴŎŜǎΦ ¢ƘŜ ǇƘysical landscape and topography of the Mt. 

Tamalpais and Muir Woods area reflect a history of tectonic forces, active since the Mesozoic Era 

initiation of plate collision and subsequent subduction of the Pacific Plate beneath the North American 

Plate (California Geological Survey [CGS] 2002). Regionally, the northwestern trending ranges of 

southern Marin run generally parallel to the northwest/southeast trending San Andreas Fault, located in 

the Pacific Ocean just off-shore the Marin Headlands (CGS 1991). However, more locally in the Mt. 

Tamalpais area, ridges and crestlines radiate around the mountain peak in all directions, with Muir 

Woods located in the Redwood Creek watershed southeast of the Mt. Tamalpais peak.  

Proximity to the San Andreas Fault Zone results in a high degree of bedrock fracturing and deformation. 

At Muir Woods, most of the underlying rock is of the Franciscan assemblage, a highly deformed mixture 

of sedimentary, metamorphic, and igneous rocks of late Jurassic and Cretaceous marine origin that 

reflect the tectonic compressional and subduction processes of the region (Wahrhaftig 1994 and Blake 

et al. 2000 as cited in NPS 2011). More specifically within the Muir Woods, incoherent shale and 

sandstone dominate the monument, with relatively steep slopes that tend to be highly susceptible to 

mass wasting (Graymer et al. 1991).  

Soil is the unconsolidated mineral or organic material on the immediate surface of the Earth that serves 

as a natural medium for the growth of land plants (U.S. Department of Agriculture [USDA], National 

Resources Conservation Service [NRCS] 2017). Soils are influenced by several environmental factors  
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including climate (precipitation, temperature, available moisture, etc.), macro- and microorganisms, 

topographic relief, parent rock material, land use practices, and time.  

Bedrock is overlain with loam to very gravelly loam soils from the Centissima-Barnabe complex (USDA, 

NRCS 2016). The Centissima-Barnabe complex primarily derives from weathered soft sandstone, shale, 

and chert. This soil is typically the most commonly encountered soil type within the monument and 

supports all of the slope redwood stands (McBride and Jacobs 1978). Soils generally range in thickness 

from 20 to 33 inches above bedrock. This soil unit exhibits high runoff and a moderate susceptibility to 

erosion.  

Settlement and development in the watersheds draining Mt. Tamalpais and Muir Woods began as early 

as 1841 (Auwaerter and Sears 2006). Intensification of land uses in the watershed for logging and 

agricultural purposes in the 19th century changed vegetation and land cover conditions resulting in other 

hydrologic and geomorphic effects. Erosion and sediment transport increased with these land use 

changes and the creeks likely enlarged or incised to accommodate increased runoff and sediment loads 

(Stillwater Sciences 2004).  

Substantial development for access roads and visitor amenities for Muir Woods began in the mid-1880s 

(Auwaerter and Sears 2006). Expanding public use led to further road improvements and other 

developments during the first half of the 20th century, resulting in continued soil disturbance and 

increased erosion within Muir Woods and the project area.  

More recently, a natural resources assessment completed in 2011 ranked the soil conditions as fair 

because of historic logging, grazing, farming, residential development, and compaction from pedestrians 

(NPCA 2011). In recent years, efforts have been made to restore and improve soil conditions by 

removing paved trails in favor of raised boardwalks and fencing sensitive areas prone to erosion to 

protect soil from compaction from pedestrian traffic (see Soils Maps in Figures 12 and 13). 

Environmental Consequences 

Impacts of Alternative 1  

Since there would be no construction activities as proposed in Alternative 2, under Alternative 1, the 

only ground disturbing activities that would take place would be routine maintenance activities 

associated with any required pipe repair or replacement for both the existing water and wastewater 

service lines. 

Impacts of Alternativ e 2 

Construction activities would not disturb local geologic formations within the project area, however 

approximately 24,000 square feet of soils would be impacted from trenching, backfilling, and related 

construction activities to rehabilitate the water and wastewater service lines as proposed in Alternative 

2. Soil mixing from the use of fill materials would disrupt the soil structure, adversely affecting native 

soils over the long term. Staging and stockpiling of construction equipment and fill material would result 

in direct, short-term, adverse impacts on soils. Overall, impacts on soils would be direct, short and long-

term, and adverse from removal, back filling, compaction, and soil structure modification.  Direct, long-

term, beneficial impacts from the alternative include decreased turbidity and sedimentation in Redwood 

Creek, and native plant revegetation.  
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FIGURE 12.  SOILS MAP 1 OF 2 
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FIGURE 13.  SOILS MAP 2 OF 2 

 

 


















































